


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                            
                            
                        

                    

                

                
                    
                                                    Log in
                            Upload File
                                            

                

            


            	Most Popular
	Study
	Business
	Design
	Technology
	Travel
	Explore all categories


        

    





    
        
            
                
                    
                

                

                    
                        n. j. berrill--mans emerging mind.pdf

                    


                    
                        
                            	Home
	Documents
	N. J. Berrill--Mans emerging mind.pdf


                        

                    


                    

    
        
            

                
                    

                        
                            
                                












































































































































































































































































































































                            

                        


                    

                

            

        

    


    
        
            prev

            next

        

        
            
                
            

            out of 332

        

    


    
                
            
        
            









                    
                        
							Upload: shyamal-kumar-chakraborty
                            Post on 06-Jul-2018

                            221 views

                        

                        
                            Category:
 Documents


                            0 download

                        

                    


                    
                        
                            Report
                        

                                                
                            	
                                    Download
                                


                        

                                            


                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                                    
Pinterest

                        
                    


                    
                

                

                    
                    
                        Embed Size (px):
                            344 x 292
429 x 357
514 x 422
599 x 487


                        

                    

                    

                    

                    
                                        
                        TRANSCRIPT

                        	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

1/331


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

2/331

TEXT FLY

WITHIN

THE

BOOK ONLY


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

3/331

u


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

4/331


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

5/331

OUP_901

26-3-70

5,000

OSMANIA

UNIVERSITY

LIBRARY

I I

L

Call

N


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

6/331


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

7/331

MAN'S

EMERGING

MIND


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

8/331

Other looks

ly

H

J.

Berrill

SEX AND

THE

NATURE OF

THINGS

JOURNEY

INTO WONDER

THE LIVING TIDE


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

9/331

H

J-

BERRILL

MAN'S

EMERGING

MIND

MAN'S

PROGRESS

THROUGH

TIME-

TREES,

ICE,

FLOOD,

ATOMS

AND THE

UNIVERSE

LONDON:

DENNIS DOBSON


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

10/331

Copyright

1955

*>y

N.

J.

Berrill

First

published

in

Great

Britain in

1958 by

Dobson Books

Ltd.,

'80

Kensington

Church

Street,

London,

VV.8

Printed in

Great

Britain

by

D.

R.

Hillman

&

Sons,

Ltd.,

Frome


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

11/331

To

my

children

and

to

]acquelyn


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

12/331


	
8/17/2019 N. J. Berrill--Mans emerging mind.pdf

13/331

PREFACE

L

N

this

book

I have

drawn

upon

such resources in

writing

and from

my

own

experience

that I can

muster,

but

my

indebtedness

is

primarily

to

hu-

manity

itself,

both

present

and

past.

At the

same

time

I

would

like

to

offer a

statement

which was written

by

Ana

Maria

O'Neill soon

after

the

explosion

of

the

first

atomic

bomb

'in

this

hour of

crisis,

in

which science

is

about to lose

its

freedom/

to use her own

words.

It

gives point

to

what

I

have

attempted

in

sketching

the outline

of

the man-nature event

and is

in

part

as

follows:

 In

order

that

man

may

be

persuaded

to

put

forth

the in-

tense effort

required

to

change

chaos into

order,

he

must

feel

that he

has the

necessary

stature

for

the

assignment,

at

least

the

potentialities

...

It

may

appear

absurd

to

philosophers,

but in

our

age

of

specialization

it

is

not

only

man's

concept

of

matter

which

must

come from

science,

but

also

man's

con-

cept

of himself

...

At

the

stage

of

specialization

of

our

knowledge,

to

determine

what

is

specifically

human

in man

requires

a

veritable

cracking

of

the

concept

of

man. This

cracking,

in

its

turn,

requires

a concentrated

effort of

special-

vii
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Vlll

PREFACE

ists;

as

much

as

was

required

for the atomic bomb

...

If

the

concept

is

cracked,

the release of

spiritual

energy

will

be

voluminous

enough

to

make

physical

nuclear

energy

behave.

It

might

be

powerful

enough

to

light

the

lamps

of

peace

and

keep

them

burning.

Accordingly

what

I

have

written

in

the

following

pages

is the

point

of

view of a

biologist

who

has

specialized

in

the

study

of

living

organisms

with

particular

interest

in

their

development.

As a

concept

of

man it

is

in-

complete,

but

it is

one

man's

contribution.
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PRELUDE

'I

am that

living

and

fiery

essence

of

the

divine substance that

glows

in the

beauty

of

the

fields.

I

shine

in

the

water,

I

burn

in

the

sun

and

the

moon

and the

stars

...

I

breathe

in

the verdure

and

in

the

flowers,

and when

the

waters flow

like

living

things,

it

is

I

... I

am

Wisdom.

Mine

is

the

blast

of

the

thundered

Word

by

which

all

things

were made ...

I am

Life/

HUdegarde

of

Bingen (1098-1180)

in

 The

Mind

and

the

Eye by

Agnes

Arbor

'the

universe itself does

not hold

life

cheaply.

Life

is

a

rare

occurrence

among

the

billions

of

galaxies

and

solar

systems

that

occupy

space.

And

in

this

particular

solar

system

life

occurs on

only

one

planet.

And

on

that

planet

life

takes

millions

of

forms.

Of

all those countless

forms

of

life,

only

one,

the human

species,

possesses

certain

faculties

in

combination that

give

it

supreme

advantages

over

all

the others.

Among

those faculties

or

gifts

is

a creative

intelligence

that

enables

man to

reflect,

anticipate,

and

speculate,

to

encompass

past

experience

and also

to

visualize

future

needs.

There

are

endless

other

wondrous

faculties

the

mechanisms

of

which

are

not

yet

within

the

understanding

of

ix
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X

PRELUDE

their

beneficiaries

the

faculties

of

hope,

conscience,

appreciation

of

beauty,

kinship,

love,

faith.'

Norman Cousins

in  Who

Speaks

for

Man?

'Human

life is

driven

forward

by

its

dim

apprehension

of

no-

tions

too

general

for

its

existing

language/

Alfred

North

Whitehead

'Never before

today

has

the

integrity

of

the

intimate,

the

de-

tailed,

the

true

art,

the

integrity

of

craftmanship

and

the

preser

vation

of the

familiar,

of

the humorous

and

the beautiful

stood

in

more

massive

contrast to the

vastness

of

life,

the

greatness

of

the

globe,

the

otherness

of

people,

the

otherness

of

ways

and

the

all-

encompassing

dark

.

.

. this

balance,

this

perpetual, precarious,

impossible

balance

between

the

infinitely open

and

the

intimate,

this

time

our

twentieth

century

has

been

long

in

coming;

but

it

has

come.

It

is,

I

think,

for

us and our

children,

the

only

way/

/.

Robert

Oppenheimer

'He who

kisses the

joy

as it

flies

Lives

in

Eternity's

sunrise/

William

Blake
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I

WHO

SPEAK

I.

AM a

human

being,

whatever

that

may

be.

I

speak

for

all

of

us

who move

and

think and

feel

and

whom

time

consumes.

I

speak

as

an

individual

unique

in

a

universe

beyond

my

understanding,

and

I

speak

for

man.

I

am

hemmed

in

by

limitations

of

sense

and

mind

and

body,

of

place

and time and

circumstance,

some

of

which

I

know

but

most

of

which

I

do

not.

I

am

like

a

man

journeying through

a

forest,

aware

of

occasional

glints

of

light

overhead,

with

recollections of

the

long

trail

I

have

already

traveled,

and

conscious

of

wider

spaces

ahead.

I

want

to see

more

clearly

where

I have

been and where

I

am

going,

and

above all

I

want

to

know

why

I

am

where

I

am

and

why

I

am

traveling

at

all.

I,

John

Berrill,

a selfconscious

fragment

of

life,

want to

know;

and

this book

is

an

exploration

and an

inquiry

for

my

own

sat-

isfaction

and for

any

who

wish

to

come

with

me.

Our

scientific

age

is

an

age

of

extension of

the

senses

by

means

of

instruments,

and

because

of

this

torrents of

new

and

novel

information

pour

in

and

we

are

trying

to

put

it

to-

gether

and to

turn

the

new

searchlights

towards

our

own

sta-

tus,

past,

present

and future.

This

need

to

understand the

na-
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2

MAN

S

EMERGING MIND

ture of

things

has found

expression

in

the

cosmogonies

of

the

religious

creeds

of all

mankind

and in

some

form

perhaps

ever

since

we

first

learned

to

communicate

thought

by

means

of

speech.

It

is

the

great

conversation,

one

that

started

long

be-

fore

the

dawn

of recorded

history

and

that

becomes

more ani-

mated all

the

time.

For too

many

the

discussion

is

already

closed,

with

full

acceptance

of

the

dogma

of

particular

reli-

gions.

For

the

rest

it

is

wide

open,

for

the

origin,

nature

and

destiny

of

man

are

problems

inadequately

solved

by

the

phi-

losophers,

religious

or

otherwise, of

the ancient

world,

whether

or

not

their answers

survive

in

contemporary

form.

I

suppose

a

newborn

babe has

always

seemed

to

be

more

or

less

a

miracle

to

those

who

first

gazed

upon

it,

and not

only

to

its

parents.

There

it

is

in

all

its

squawling

presence

and

awe-

some

potentiality.

Birth

is

a

dramatic

arrival,

not

unlike

the

rabbit that

pops

out

of

the

magician's

hat

when he

whips

his

kerchief

away.

Yet

I

believe

the

masking

of

the

earlier

events

prevents

us

from

appreciating

the

true

wonder of creation.

My

particular

concern

as

a

biologist

has been the

study

of the

development

of

organisms generally,

and

perhaps

because

of

this

preoccupation

I

have

become

acutely

conscious

of

myself

in

the

same

manner

as

I

have

looked

upon

other

kinds

of

life.

Birth

itself

is

a

somewhat

arbitrary

shift from

the

womb

to

a

more

exposed

existence

in

the

world

at

large.

It

does not

represent

any

special

climax

in

the

process

of

growth

as

a

whole

and

under

somewhat

different

circumstances

might

occur

con-

siderably

sooner

or later. We

usually

fail

however to

sense the

almost

unbelievable

event of

our

becoming.

I

find

it difficult

to

put together

the

sequence

of

images

of what

I

know

myself

to have been

at

various times

following

my

conception.

It

is

like

an

attempt

to

make

a

movie

out

of

a

score of

separate

frames

and

only

when

you flip

them fast

enough

do

you

get

the sense

of motion

and

continuous

change. My

own

capacity

for

visual

imagery

and

projection

has its

limits,

but

it is

inv
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I

WHO SPEAK

3

portant

I

think

to

try

to

get

the whole

picture

of

a

man and

not

to

commence

looking

when

eight

or nine

pounds

of

hu-

man infant

is

already

in

view.

The

greater

fantasy

takes

place

much

earlier.

I

wish

I

could

bring

sharply

before

your

eyes

the whole

course of

development

of

a

human

being

from

the

first

split-

ting

of the

egg

to

the

full

bloom

of

maturity.

We

need

not

only

to

see

what

goes

on

during development

in

this darkness

of the womb

but

to

speed

up

the

process

as

in

the

movies

now

made

of

the

growth

and

unfolding

of

flowers.

For

to

my

mind

the

steady

expansion

of

the

human

organism

from a

barely

visible

speck

of

protoplasm

to

the

one

hundred and

fifty

pounds

of

brawn

and

brain

of the

grown

adult

is

startling

and

magnificent.

On

another

time-scale

it

would

seem

like

an

ex-

plosion,

so

great

is

the

increase

in

matter

and

complexity.

We

should

keep

it

in

mind when

we

attempt

to define what it

means

to

be

a

human.

More

than

this,

the

most

profound

changes

of

all

occur

during

the

period

it takes

the

egg

of

less

than one

hundredth

of

an inch across

to

grow

to

an

embryo

about

one

quarter

of

an inch

long.

We

do

more

climbing

up

the

so-called

family

tree

during

this

episode

than

during

all

the

rest

of

our

enormous

growth

and

long

life

time

put

together.

When

we

speak

of

the

individual

human

being,

if it

is

to

have

full

meaning,

I

am

sure

we

must

include

the

whole

and

not

any

particular stage

such

as the

mature

adult.

You

and

I

are

organisms

that endure

with a

persisting individuality,

yet

withal

continually transforming

from the

microscopic

egg

to

the

final

disintegration

some

seventy

to

eighty

years

later.

And

organisms

I

feel certain

are as characteristic

a

product

of

thu

universe

as

the

planets

that

bear

them.

We

can

in

fact

look

upon

man

as

an

organism

pure

and

simple,

or

we

can

regard

him

as

a

certain

kind

of

animal,

as a warm-blooded

mammal,

or we

can

look for

more

than

this

and

concentrate

upon

the

spirit.

All

of

these

points

of

view

are

valid,

but

none to

the
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4

MAN

S

EMERGING

MIND

exclusion

of

the

rest.

A

poet

wrote

that man is a

spirit

and

symbols

are his

meat.

A

zoologist

states

that

man

is

a

large,

naked,

erect

biped with

a

big

brain. Neither

is

wrong

for

in

a

sense

they

are

the

two

sides

of

the

same

penny.

The

trouble

here

is

the

common

one

of the

'nothing

but' attitudes. Man is

a

spirit

and

man

is an

animal,

the

one

is as

certain as the

other

and we

have little

to

gain

and

much

to lose

by forgetting

either

of

them.

We

can-

not

even

safely say

that

the

duality

of

spirit

and

animal

covers

the

whole

reality

words

are

themselves

treacherous

and

more-

over

our brains are

the

product

of

a

peculiar

set

of

circum-

stances

and

may

all

too

likely

contain

built-in

blinkers,

as

if

we

carry

a torch

in

the

darkness

and

cannot

see

beyond

the

margin

of

the

light.

Our

humanness itself is hard

to

define,

simply

in terms

of

what

distinguishes

us from

all other

ani-

mals.

To

say

that we

have

a

soul

and

the

rest

do

not

begs

the

question

and

is

at

least

debatable.

Perhaps

we

should

ask

in-

stead

how much

of

a

soul

and

start

admitting dogs

and

chip-

munks

into

the

kingdom

of

heaven.

It

would

better befit

our

station.

It is

simple

enough

to

describe

a

man

in

certain

ways,

to

say

that he

is

so

big,

that

he

walks

on

two

legs

in

place

of

four,

has

a

pair

of

eyes

and

so

many

toes

and

so

on.

It

amounts to

a

visual

sketch

and

supplies

a

recognisable

portrait

of

a

kind

which would

distinguish

him from

an

elephant

or a

shark.

But

it

would

leave

out

what

all

we

who

live have in

common,

which

is the

sheer

quality

of a

flame.

From the

moment

of

concep-

tion until

we

die,

we

burn as

literally

as

a

candle.

This

is no

casual

simile

for

we

both

consume

and are

consumed,

and

death comes

when

the

process

stops.

As

long

as

we

live,

as

in

the

case of

the

candle,

oxygen

and

other

substances

are

drawn

in,

take

their

place

and

burn with the

release

of

energy

and

other

end

products,

until

at last

the

process

of

replacement

drops

below

consumption

and the flame of

life

and

candle
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flicker out.

The

shape,

color

and

heat

of

the candle

flame

is

simply

the

pattern

of

the

continuing

action,

like

the

shape

of

a

whirlpool,

and

it is

this

quality

that makes

life

so

elusive

when

you

try

to

pin

it down.

Yet

we need to

comprehend

it.

For

virtually

every

atom

and

molecule

in

the

body

is

periodi-

cally replaced.

Those

one

to

two hundred

pounds

of

matter

that show

up

on

your

bathroom

scales

are

for the most

part

not the

same

pounds

that

weighed

them

down

a few

years

ago.

Every

tissue

and cell

is

continually

being

either rebuilt or

re-

placed,

whether

skin,

blood,

hair

or

bone,

and

those

bald

spots

and

retreating

hairlines are

less

a case of

hair

falling

out

than

of

new

hair

failing

to

grow

in

place

of

old.

The

most

remarkable

part

of

it

all is

that

in

spite

of

this con-

tinual

flux

of

matter

that

constitutes

my

physical

being,

I

am

aware

of

personal

continuity,

while friends

whom

I

meet

again

after

a

ten

year

absence

still

recognise

me.

And

yet

they

do

no-

tice

a

difference.

I am

familiar,

recognisable,

it

is

true,

but

I

am

not

what

I

used

to

be

only

approximately

so. Chief

Jus-

tice

Holmes wrote that

 we

must

all

be

born

again

atom

by

atom from

hour

to

hour,

or

perish

all

at

once

beyond

repair.

The

truth

of

this is shown

clearly

by

many

recent

experiments

on

the

human

body

in

which

radio-active

tracer

substances

obtained

from

the atomic

energy

laboratories

have

been

used

to

determine

the

rate

of turn

over.

The

atoms

of iron

in

the

blood,

of

phosphorus

in

the

bone

and

teeth,

iodine

in

the

thy-

roid

gland,

all

obey

the

rule here

today, gone

tomorrow

To-

gether

they

all

tick

away

like

a

biological

clock,

which

in

fact

is

exactly

what

they

amount

to.

And as the

clock

ticks,

its

face

changes.

I

doubt

if

anyone

who knew

me

only

when

I

was two

or

three

years

old

could

recognise

me

now.

We do

change

and

altogether

in

a

remarkable

manner.

So who

are

you

and who

am

I?

I

know

that

I

am

all

of

me,

all

that

has

gone

on

from

the

first

moment

in

the

womb

until

the

present

and

is

as

yet

un-

finished,

for

you

cannot

define what an

organism

is,

any

or-

B
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ganism,

whether

it

be

man,

mouse

or

ameba,

unless

both

time

and

change

are

included

as well

as

space

and

substance. And

unless

we

hold

on

to

this

idea

we

will

not

be

able

to

describe

what

it

means

to

be

a

human

being,

at

least

not

with

any

bio-

logical

meaning.

We

are

creatures

of

time in

more

ways

than

one,

and time is

of

the

essence.

It

is also

tiresome,

for

I

cannot

talk

of

more than one

thing

at

a

time,

with

words

threaded

like beads

on a

string,

which

makes

any

portrayal

of

the human

organism

in

its

multi-dimensional

complexity

about

as satis-

factory

as

a

talking

record

of a

sunset.

This

is

one

of

those

lim-

itations

I

had

in

mind.

It is

not

easy

to see the

whole man

or the

whole

woman

with

any

sense

of

completeness

even

or

perhaps

particularly

when

it

is

oneself.

I

have

tried

to

do

so

in

recent

months,

putting

to-

gether

what

I

know of

myself,

the

feeling

of

change,

the mem-

ory

that

takes

one

back

far into

pre-school

days,

and

the ac-

quaintance

I

have

with

the

nature

and

appearance

of

embryos

of

all

sizes,

whether

of humans or of

other

mammals

that

re-

semble

them so

closely

in

their earliest

stages.

It leaves

me

pro-

foundly

impressed by

the

magnitude

of

the

changes

in

struc-

ture and function

and,

more

than

that,

by

the

changing

nature

of

time

itself.

What

about

time?

Diogenes

said

it is

the

image

of

eternity,

yet

that

small

part

of eternal

time

you

and

I

are

individually

conscious of

is

piteously

short.

Three

score

years

and

ten

has

long

been

recognized

as

the

span

of

a

man's

life,

and

those

lucky

or

unlucky

few that

manage

to

reach a

century

merely

emphasize

the

usual

limit.

And

still we

are

blessed

with more

real

time

than

any

other

living

creature

and

cursed with

enough

awareness and

intelligence

to

measure it.

If

we

merely

count

our

years

we

find

ourselves

outdistanced,

for

a

tortoise

may

live two

centuries,

while

the

redwoods

of

the

High

Sierras

have

lived as

individual

trees

for three to four

thousand

years

and God

and

posterity

forgive

us

if

we

cut
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them

all

down.

Yet

the

time

for

living

is

more than the

num-

ber

of

trips

around

the

sun,

although

this

will

serve when all

other

things

are

equal.

If we

compare

ourselves

with

other

warmblooded

mammals of

comparable

size,

such

as

baboons

or

goats,

we come

out

very

favorably,

for

thirty

years

is

a

pretty

ripe

age

for

the

great

host

of

hairy

folk.

Even

those

disturbing

caricatures

the

chimpanzees,

gorillas

and

orang-utans

die

off

in

their fourth

decade,

while

mice and

shrews

are

senile after

a

year

or

so.

On

any

reckoning

in

fact save

that

of the

largest

trees

or

of

an

overly

sluggish

reptile

we

have an

unusual

amount of

time

to

spend,

even

more

than

the

elephant

and

far more

than

any

whale.

In

many

ways

it is

the

essence

of

our

humanity.

Yet this

is

only

a

rough

and

ready

appraisal,

for

a

day,

a

month

or

a

year

have

no constant

meaning.

They

merely

mark

off

time

by

the

turning

of

the earth

about

its

axis,

the

moon

about

the

earth,

or

the

spin

of

the

earth

around

the

sun.

If

we

lived

on

Venus

we

would make

a

faster

circuit,

reckon

with

a

shorter

year

and

count

many

more of them

before we

die.

Spinning

planets

tick

off

one

kind

of

time,

useful for

regulating

our

daily

lives,

but it

is not

living

time.

Real

time

for

us

is

measured

by

the

beating

of a

heart,

not

by

the

ticking

of

a

clock

or the

rising

and

setting

of

the sun.

Yet

living

time

plays

tricks

on

us

and

starts

doing

so

even

before

we

are

born,

for

a

heart

beats

according

to

its

own

measure,

with

a

rest

after

every

beat.

With each

beat

we are

just

a little

bit

older,

and

what

may

seem

paradoxical

is

true:

the

younger

we

are

the

faster

we

grow

old. At

birth

the

heart

beats

around

140

times

a

minute.

Even

at

that

it

is

already

slowing

down and

it

con-

tinues

to

do

so

until

the

age

of

25

when

it

levels off at

about

70 per

minute

with

the

body

at

rest.

Does

the

heart

beat

a

cer-

tain

number

of

times

and

then

stop

from sheer

exhaustion?

If

so,

we

would

have

a

fair index

of

age

and

you

and

I

would be

middle-aged

in

the

true

biological

sense

of

time

when

the

heart
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has

beat

half

the

number

of

times

it

is

capable

of.

For

certain

lower

forms

of

life this

principle

undoubtedly

holds,

but

if we

apply

it

to

ourselves

it

places

middle

age

closer to

thirty

than

forty,

which

puts

my

physiological

age

higher

than

I

am

will-

ing

to admit.

Actually

the

peak

of

performance

of the heart

and

circulatory

system

from the

point

of

view

of

adaptation

and

capacity

for

effort

comes

at

the

age

of

fourteen

or

fifteen.

Thereafter

we

pay

more

heavily

for

accomplishment.

The

great

days

of

childhood

belong

to

the

past

and

even

my

skin

is

aware

of

the

change,

for

time

itself

changes

with

the

time of

life

and

counts

for

less

as

time

goes

on.

When

I

was

ten

a

skin

wound

of

a

certain area

would

have

healed

in

twenty

days;

at

twenty

it would have

taken

thirty

one

days;

now

at

fifty

it

should

take

seventy

eight

days,

supposing

I cared

sufficiently

to

make the

painful

experiment;

and

in

another

ten

years

it

should take

one

hundred

days. Living

time

is

a

flowing

stream

and

not

only

skin

but

the

flow

of

blood

confirms

it.

For

while

the

rate of

heart beat

is

some

index

of

age

and a

measure

of

time,

it does

not

indicate

the level of

actual

work.

From

the

point

of

view of

the

body

itself the

rate

of

blood

flow

is more

significant

than

how

fast the

pump

is

working,

and

one

of

the small

assets

of

the

atomic

age

is that we

can

introduce the

harmless

radioactive

tracer

salts

into the

circula-

tion

and

keep

track of

the

flow

by

means

of a

Geiger

counter.

And

it

is the

story

of the skin

all

over

again.

While

at

twenty

the

flow

requires

twenty

seconds

to

travel

from arm

vein

to

the

chest

region,

it

takes twice

as

long

at

forty

and

three

times

as

long

at

sixty.

Skin

healing

and

blood

flow slow down

steadily

throughout

life

and

express

the

slow

wa/iing

of

the

vital

flame.

There are

other

changes

of course.

As the

teenage

comes

to

an

end

the

round

youthfulness

of

the

face

disappears

and

the

fat starts

to descend

slowly,

like

a

glacier,

until

somewhere in

the

middle

ages

it

reaches

bottom.

And not

only

hens

get

tough.

Year

by

year

the

tissues

in

general

retain less

and

less
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water

and

elasticity

disappears.

It

starts

sooner

than

you

tKink

and

the

fact

that

I

have

had

to

use

glasses

for

reading

during

the last

few

years

indicates

merely

a

stage

in the

hardening

of

the lens

that

began

long

ago.

It is

all

part

of a

progressive

proc-

ess

of

dehydration

that

affects

every

part

of

us;

and as

the

lens

slowly

loses

water

it

hardens.

A

child

can see

clearly

at

any

dis-

tance and

usually

holds

print

so

close

to

its

nose

that it almost

squints.

But

by

the

time

a

boy

or

girl

is

nine or

ten

the

distance

for

comfortable

reading

has

already

increased

and

from then

on becomes

greater

with

increasing

age.

Between

the

ages

of

forty

and

fifty

the

shift

becomes more

striking

and

most

of us

are

better off with

reading

glasses.

And

the

age

at

which this

discomfort

first

begins

to

bother

you

has

been

used as a

basis

for

predicting

how

long

an individual

may

expect

to

live,

un-

less

some

sudden

conflicts

with

germs

or

the

force

of

gravity

intervenes.

When

you

and

I

were

seventeen

may

have

been

a

crisis

in

our adolescent

life,

but

when we

were three or

four

weeks

old,

reckoning

from

conception,

was

a

much

more

crucial

stage.

I

find

it the

most

fascinating

stage

of

all,

for not

only

are we all

there

in

every

important

way,

in

spite

of

the miniature

scale,

but it

is

almost

impossible

at

this

stage

to

distinguish

the

hu-

man

embryo

from that

of

any

other

mammal,

whether

it

be

an

elephant

or a

mouse,

a

rabbit or

a

chimpanzee.

They

all

look

alike,

and

only

slowly

and

gradually

do

the

essential

dif-

ferences

become

apparent.

I

have

often

heard

the statement

that

during

its life

history

an animal

 climbs

up

its

family

tree.

It

has

much

in

common

with

the

one

that

says

a

man

passes

through

a fish

stage

during

his

early

development

within

the

womb. To

ask whether

such

statements

are true

is

like

asking

if

it

is

true that

you

are

sober

today.

A

simple

affirmative

answer

is

inadequate

and

a

nega-

tive

one is

even

worse.

We

begin

our

individual

lives

in the

old-fashioned

way

as

a
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solitary

cell

living

and

growing

in

a

briny

fluid. And

from

then

on,

until we

are

born

and start

to

walk

around,

we

develop

in

a

fashion

which

echoes

the evolutionary

journey

that

took our

ancestors

a

thousand

million

years

to

accomplish.

Yet

our

own

development

is far

from

being

a

straightforward

condensation

of

the old

interminable

story.

In the

first

place

there

is

no

time

for

it

in

the

course

of

the

nine

months of

prenatal

life,

and

in

the second

the main

business

of

the human

egg

is

to

develop

into

a

human

being

able to

walk

around and

raise

his

voice.

Every

conceivable

short

cut

appears

to

be

taken

and

depar-

tures and innovations

occur

at

every

turn.

Time

itself

gets

out

of

joint

and

certain

things

that

must have

come

fairly

late

in

the

course

of

evolution

show

up very

early

in

development.

After

all,

when

you

build

a

modern house

out

of

old

materials

you

use

them

as

they

are

needed,

although

the

old

beams

and

stones

carry

along

their

story.

In

constructing

the

human

be-

ing,

as

in

building

the house, the

old

materials

have

become

disarranged

and

we

do not find

a

fish

stage

or

reptile

stage

in

the

literal

sense

of

finding

fish or

reptile shapes,

but

we

do

find

structures

that

mean fish and

reptile.

The

developing

skeleton

shows

this

as

clearly

as

any.

The

first

sign

of

it

in

the

human

embryo

is

a

rod

of

cells

lying

in

the

position

of

the

backbone-to-be and

called

the

noto-

chord.

It

is

a

famous

rod

of

tissue

and

once

was

the

subject

of

a

sermon

preached

in Westminster

Abbey by

a

scientifically-

minded

dean.

It

was the

original

and

all-sufficient

skeleton

of

our

earliest

forbears,

and

in

all backboned

animals,

including

ourselves,

it

is the

first trace of

one

to

appear

in

the

embryo.

In

human

embryos

however

we

have

to

look

at the

very

earliest

stages

to find

it,

for it

is

recognisable

only

in

embryos

a

frac-

tion

of

an

inch

long.

It

still

amazes

me

to

realise

that

I

was

ever

so

minute

but

the truth

is that

more

important

events

took

place

while

I

was

growing

from one

twentieth

to

one

quarter

of

an inch

in

length

than

at

any

time

since. And

it

is
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only

in

embryos

as small as

this

that

we

find the

antique

noto-

chord in

solitary

occupation

of

the

backbone

site.

Thereafter

it

becomes

rapidly

replaced

by

harder

and

more

complex

ma-

terials: vertebral

rings

are laid

down first

as

gristly

cartilage,

then

changed

to

harder

bone.

Apparently

both

in

evolution

and

in

our

own

individual

development

a line

is

laid

out,

a

skeletal

scaffolding

built

around

it,

and

at

last

a

hard

resistant

material

put

in

place.

In

a

sense,

a

fish

stage

exists

for

a

time

during

the

early

de-

velopment

of

every

backboned

animal

now

living

on

the

land,

so

long

as

we overlook the

absence

of

the

streamlined

shape.

Most

of

what

makes

a

fish

a fish

is

there.

Look

first

at the

out-

side

of

a

month-old

human

embryo.

It could

have been

you

or

me or

anyone

else.

There is

a

head

and neck

region,

a

trunk

and

a

well-developed

tail which

tapers

to

a

point.

At

this

stage

the

tail

of

a

fish

would

be

no

better.

There are

two

pairs

of

lobe-like

limbs

and

there

is

nothing

to

show

whether

they

are

destined

to

be

fins

or

arms

and

legs.

While

each

side of the

neck

shows several

deep

grooves

which

look

exactly

like those

which

in

a fish

embryo

would

become

gills.

Even the heart

is

much more fish-like

than

human

at this

stage,

a

two-cham-

bered

heart

that

has

already

been

pumping

blood

for two weeks

through

embryonic

gills.

This

embryo

of

ours,

when

no

longer

than

one

eighth

of

an

inch,

also

possesses,

as

part

of

itself,

an external

yolk

sac,

a

water

jacket,

and

an

outgrowth

corresponding

to

the

waste

storage

sac of a

reptilian

embryo.

The

yolk

sac

however

is

small

and

quickly

shrinks

since

it is

empty

of

yolk

from

the

begin-

ning.

The

water

jacket

persists

until

birth

and

gives

the

em-

bryo

and

prenatal baby

both

support

and room

to

manoeuver

in,

and

its

membrane

rocks

the

baby

as

though

in

a

cradle.

It

is the

caul

which

some

of

us are born

with,

though

it is

not

the

sign

of

good

luck

it

used

to

be

thought,

nor is

it

any longer

kept

as

a

protection

against

drowning.

These

things

belong
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to

an

ancient

reptilian

past

common

to all

mammals.

The

yolk

sac

is a

relic

and

nothing

more.

The

water

jacket

survives un-

changed

and

carries

on

its

original

function

of protection.

But

the

third

structure

no

longer

stores

liquid

wastes,

its walls

are

collapsed

and the

cavity

has

disappeared,

and

the

lining

and

stalk serve

as

the

placenta

and

cord

which

unite

the

embryo

to

the

maternal

tissues

until

the time of

birth.

All

of

these

are

reptilian

in

origin

and

have

been

inherited

by

all

mammals,

but

they

also have been

a

living

part

of

everyone

of

us.

The

fact

that

they

have

not

persisted

beyond

my

birth

does

not detract

from

the

fact

that

they

have been

as

integral

a

part

of

me

as

my

milk

teeth

or

the

appendix

that

once

was

mine.

I

am

less

than

human if

I

leave them

out of

my

constitu-

tion.

Being

a

fish

out

of

water

however

has

its

drawbacks.

We

are

so

wet

inside

that

we

splash

when

we

fall

from

a

high

building

on

to

a

sidewalk.

Yet

it

is

a fact

that

under

the

dry

hot

condi-

tions

of

the

desert

we would

evaporate

to

death

in

a

few

hours

unless

counter-measures

were taken. We

are

submerged

in

wa-

ter

for the

first

nine

months

of our

existence,

we

are at

least

two-thirds

water

ourselves,

and

after we have

been

born

we

have an

easily punctured

and somewhat

leaky

skin

between

our

inner

wetness

and

the

drying

winds of

the

terrestrial

earth.

More

than

this, of

course,

we

suffer

from

lack

of

the

support

of water.

The

trouble

begins

when

we

are

born.

Until then

a

baby

is

supported

comfortably by

the

liquid

within

the

membranes

and

only

the

mother feels

the

weight

of

her

burden.

But

once

birth has

occurred

and the

buoyant

water

has

been

replaced

by

insubstantial

air,

the

infant is

held

down

as

though by

a

giant

magnet

wherever

it

is

put.

The

body

is

too

heavy

for

the

limbs

to

raise

and

the neck

muscles

too

weak

to

lift the

head.

And

once we

succeed,

we

grind

along

with

our

weight

forever

pressing

on our feet or

joints

except

when

we

stretch out

or

sit
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and

spread.

And

the

longer

we live

the

more

time

there

is

for

gravity

to

play

havoc

with

our

anatomy.

For fifteen

to

twenty

years

we

rise

and

shine.

Thereafter

time

grows

heavy

and

pro-

duces

paunches

and

little

bags

below our

eyes.

The

sense

of

time

is

one

of the

greater

mysteries,

for

the

mind

itself

keeps

time

although

not

necessarily

the

same

as

the

body,

for

states

of

mind

affect

one's estimation

of it.

Con-

centration

on work in

hand makes

time

pass

one

third

faster

than when

idle;

doubt

and

anxiety

slow

it

down.

Mental clocks

keep

time even

in

sleep

as

most

of

us

know,

and

they

run

fast

in

fever.

And

like

the

flow

of

blood

they

run

fast

when

young

and slow

down

with

age,

so that the

days

of

my

youth

were

long days,

while time

rushes

by

as

I

get

older

and the

mental

seconds

lengthen.

Yet

this

may

be

as

much the result of

mind

development

as

it

is

of a

changing

metabolic state.

The

more

time

we

have

experienced

as

individuals

the

longer

is

the

yard

stick

by

which

we

measure

events

or

plan

a

project,

and

the

more

we

become aware of

self

time,

of

memories of

ourselves

and

anticipations

of

the

future.

We

are

a

time-binding

species

and

perhaps

more

than

any

other

we have

become

a

time-bind-

ing

generation

intent

on

reconstructing

the

past

billion

years

and

forecasting

our

planetary

future.

Which

is

why

I

am

writ-

ing

this,

for

it is

a

comprehension

and

an

interest

that

increases

as

one

grows

older.

In

fact

one

of

the

great

consolations

life

has

to

offier

a

mankind

that

is

rapidly

increasing

in

average

age

is

that

the

process

of

aging

affects

the

mind

much

less

than

the

body.

Minds

get

rusty

more

for lack of

operation

than

for

any

basic

deterioration

in

the

equipment.

In

contrast

to all

other

time-changes

in the

organism,

mental

potency

as

a

whole

rises

sharply

until

the

age

of

forty

and

continues

to rise

there-

after,

although

at a

decreasing

rate,

until a

climax

is

reached

at

about

sixty.

Then

there

is

a

slow

decline

through

the

next

twenty

years,

though

even

at

eighty

the mental standard

is

still

as

good

as

it

was

at

thirty-five.

It is

a different

mind

but

no less
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valuable.

And

only

an

old

pigmented

brain

produces

that

par-

ticular

mixture

of

knowledge,

experience

and

contemplation

which

is

the

reaction

of

intelligence to

the

changing

circum-

stances

of

a

long

life.

Wisdom,

the

highest

product

of the hu-

man

mind,

comes

late;

the

young

are

rarely

wise and

are

not

expected

to

be.

My

own

brain

I

am

sure is

as

yet

unpigmented,

for

neither

my age

nor

my

actions

indicates

sufficient wisdom.

But 'the last

of

life,

for

which

the first

was

made'

is

a

line

to

remember,

for the

mind

dominates

in

later

years

and

grows

only

upon

what

it

has

been

fed.

How

far

it

can

fathom

itself

and

the

surrounding

universe

we

have

yet

to

learn.
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of

history,

other

than

geneologies,

is

a

surprisingly

recent

form

of

human

be-

havior.

Only

for

the

last

three

centuries or

so

have

individual

human

minds

attempted

to embrace

the

roaring

onward

sweeping

confusion

of events

that

comprise

the

human

past

as

recorded

in

the

written

record.

Yet

the

overwhelming

de-

tail

and the

fact that

we

are

ourselves

caught

up

in

the

stream

make it

difficult

to

discern

the

pattern

and

the

trend,

although

the

need to

know

what

has

happened

and

where

we

are

drift-

ing

is

becoming

steadily

if

not

desperately

more

important.

There

is

clearly

a

momentum

which

is

carrying

us

along,

but

what

the

course

is

can be shown

I think

only

by

extending

the

line

of

past

events

far

beyond

the

inscriptions

on

stone

and

paper

that

have

been left

to

us.

All

the

same,

what is

new is

not

so much

the

interest

in

the

past

as

means

employed

to

decipher

it.

Yet we have to

go

vir-

tually

to

prehistoric

times

to

find

evidence

of

speculation

as

intense

as

our

own.

The

remarkably

evolutionary

account

of

creation

given

in

Genesis

is

in

itself

significant,

although

it

appears

to

be

derived

in

great

part

from

the

epics

of creation
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of

earlier

Babylonian

and

Sumerian

construction

and

to

have

been

carried

in

the

cultural

baggage

Abraham and his followers

took

with

them

when

they

emigrated

from

Ur.

In

any

case

it

is somewhat

chastening

to

find

that

the

Sumerians

of

Meso-

potamia,

star

watchers

though

they

were,

had

put

the

age

of

mankind

at

473,000

years,

which

is

just

about

the

figure

now

accepted.

Even their

estimation

of

the

age

of

the earth

at

two

million

years

is

of

an

entirely

different

order

from the biblical

calendar

of later

times,

although

it

is

about one twentieth

of

what

we

at

present

believe

it

to

be.

Without

any

evidence

of

the

kind

we

ourselves would

regard

as

being

in

any

way

rele-

vant,

members of our

species

were

brooding

over

the

origin

of

the

race

five

thousand

years

or

more

ago

and

somehow arrived

at a

reasonably

correct

estimation

of

its

antiquity.

The

earth

has

filled

up

since

then

but

we

have

gained

neither

in

intelli-

gence

nor

I

think

in

wisdom.

We have

however

had

some

fur-

ther

experience.

Reconstructing

the

past

is

a double exercise. We

have

to

discover what

has

happened

and also

when

the

events

took

place.

Just

how

fast

is

our

headlong

plunge

into

eternity

and

what

kind

of

changelings

are

we?

What

sort

of

earthly

spells

have

encompassed

us?

What

light

does

it all throw

upon

the

future?

Such

are

the

problems. They

are

not

new,

but

the

last

cen-

tury

and a

half

has

vastly

increased

our

appreciation

of

the

nature

of

prehistoric

events;

while

the last

two or three

dec-

ades

have

seen

a remarkable

exploitation

of

built-in

time

clocks

both

in

rocks

and

in

certain

organisms.

The

very instability

of

matter

which we call

radioactivity

not

only

holds

the

threat

of

extermination

over

our

collective

heads but

can

be

induced

to

tell

the

age

of

fossils

and

minerals.

It is

a

pity

that

war

and

the

possibility

of

race

suicide

has

so

taken our

attention

that

the

greater significance

of the

atomic

drama

has

been

more

or

less overlooked.

For

it

seems

to me

that

the

modeling

of
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atomic

matter

by

the

mind,

and

its

use

to

unravel

time

itself

is

a

breath-taking

episode

in

our

small

corner of

the

universe.

Atom

bombs

are

based

upon

uranium

but

so

are

our

meas-

urements

of

the

age

of

the

earth.

The

principle

involved

is

fairly

simple.

Radioactive

elements

are

naturally

disintegrat-

ing

substances or

they

would not

be

radioactive.

The

uranium

family,

which

are

the

heaviest,

disintegrate

with

the

liberation

of

radiation and

helium

gas,

the

parent

substance

passing step

by step

through

a succession

of

intermediate

stages

of

which

radium

is

one

until

it

finally settles

down

as

a

stable

form

of

lead

that

is

not

radioactive. Since

it

is

known at what

rate

each

step

is

reached,

the

age

of

uranium-containing

rock

can

be

determined

by

estimating

the

relative

amounts

of

uranium

and

lead which

it contains.

And

since

as

a matter

of

fact

most

ra-

dioactive

minerals

contain

three

radioactive

elements,

two be-

ing

forms of

uranium and

the

other

thorium,

all

producing

lead

at

different

rates

and

of

distinguishable

kinds,

we

can

now

get

three

independent

determinations

of

age

in

one

and

the

same

mineral.

If

all three

agree,

assurance

is

rendered

trebly

sure,

for,

as

it

was

with

Joshua,

what

is

said

three

times

is true.

The

rocks

that

contain these

substances

are

found

only

here

and

there,

which

is

a

severe

limitation,

but

they

do serve

to

mark

the

salient

points

on

cur

planetary

time-scale.

The

oldest

indicate

ages

of

about

2000

million

years,

but

as

these

are

of

rocks

that

are cut

into

older

rocks

which

in

turn

record

a

long

history,

the

age

of

the

Earth

must

be

considerably

more than

this.

From three to

four thousand

million

years

is

a

generally

accepted

estimate.

This

gives

us

the

over-all scale.

Half

or

more

than

half

of

this

is

usually

assigned

for the

period

of

evolution

of

life on

the

planet.

A

remarkable

marine oil

shale of Sweden

which

is

of

Cambrian

age

and

contains

some

of

the

oldest

kinds of

fossils,

turns

out to

be

around

440

million

years

old;

while what

seem

to

be

worm

tracks

in

much

older rock

in

Michigan

appear

to be

marc

than

twice as old.

In

terms

of
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what

you

or

I

can

comprehend

with

any

real

feeling

there

has

been

time

verging

on

eternity

for

past

existence

of some

sort.

How

much

of

it

may

be

assigned

to

anything

distinctively

or

even

remotely

human

remains

to be

seen. There

is

one

more

date

however which

has

been

independently

established,

by

the uranium-lead

procedure,

from

localities

in

Norway

and

Bo-

hemia

with

gratifying

agreement.

It

places

the

end

of

early

Permian

time

at

230

million

years

ago.

It

is

a

firm

date

and

it

marks

the

end of the

great

age

of

the coal

forests

and

the

be-

ginning

of

the

occupation

of

the

land

surface

by

four-legged

backboned

creatures

who,

each

kind in

its own

time,

have

had

their

way

with it

ever

since.

Two hundred

or

so

million

years

is

still

too

long

a time to

seize

upon,

although

the first

faltering

quadrupedal

step

toward

the

warmblooded

mammalian

condition

may

have

been

taken

as

long ago

as

that.

Fossil

bones

which

are

un-

doubtedly

those

of

mammals

that

had

a

hairy

coat

and

warm

blood

when

alive

appear

in

significant

form

in

the

rocks

of

the

Tertiary

epoch.

Uranium

dates rocks

belonging

to an

early

phase

of

this

time

at

about

sixty

million

years, although

the

dated

samples

do

not

mark

the

true

beginning.

The

whole

of

the

Age

of

Mammals

must

be reckoned

to

be

a little

longer,

closer

to

seventy

million

years altogether.

This

is

the

age

within

which

we

must

find

ourselves.

Somewhere

between

the

beginning

and

the

end

our own

kind

came

into

being.

But

the

uranium

clock

ticks

too

slowly

to

be

of

any

further use and

we

need another

measure.

Unfortunately

atomic clocks

of another

sort are

lacking

until

we come

close to

the

end

and

count

years

by

the

thousand

instead

of

by

the

million.

The

events and

conditions of

the

past

may

be

fascinating

or

to

some

of

us

perhaps

no

more

than

interesting,

but

I

find

a

greater

excitement in

the

process

of

discovery

itself.

There

is

a

quality

that

is

literally

marvelous

in the

extraction of

time

from

a

mineral

and

in

the

reconstruction

of

a

living past

from
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rocky,

oily,

muddy,

resinous

or

bony

remains.

The

age

of

mammals

which saw

us

conceived

and

brought

to

our

present

imperfect

state

of

fruition

is

long

enough

by

all

counts,

too

long

in

fact

to

be taken

at

one

gulp.

So for conven-

ience

and

also

because

they

do

mark

recognisable

geological

stages

the

period

as

a

whole

is

subdivided

into six

smaller ones.

They

have

their

names,

which

might

be worse:

the Palaeocene

or

oldest

age,

the

Eocene

or

dawn

age,

the

Oligocene

or

the

age

of the

few,

the

Miocene

which

should

mean

the

middle

age,

the

Pliocene

which

follows

it,

and

the

last

and

the

least

and

by

far

the

coldest,

the

Pleistocene.

They

are

the

six

steps

up

which the various

groups

of mammals

have

climbed

to

their

present

status,

and

on

one of them

sits

someone with

the

frankly

curious

and

somewhat mischievous stare of an

urchin

or

an

ape.

Estimaces

of

time

based

on

thicknesses of

the

deposits

con-

stituting

the

various

stages

are

hardly

worth

the

paper

they

are

written

on,

yet

when

we

examine

the rocks themselves

to

see

what

they

may

have

to

say

concerning

their own

formation,

we

find

they

have

a

tale

to

tell.

Some stratified

rocks

show

a thin

layering

like the

rings

in

a

tree,

suggesting

that

each

one

may represent

a

year's deposit.

They

are known

as

varves,

a Swedish

term

now

in

international

use.

The

finest

example

of

them

all

and

the

one

showing

the

clearest

indication

of their

annual

nature

is still

the

very

first

to

have been

recognized

as

such;

it

was described

nearly

a

cen-

tury

ago

no

time

at all

in

terms

of

the

scale

we

are

examining

but at least

beyond

the

memory

of

any

living

man.

Certain

shales

of

Miocene

age

in

Switzerland

bring

that

an-

cient

world

as

vividly

to

life

as

any

poster

advertizing

the

glo-

ries

of

a

Swiss canton.

For

layer

upon

layer repeat

the

follow-

ing

sequence:

compressed

in

the bottom

of

each

layer

are the

blossoms

of

poplar

and

camphor

trees,

symbols

of

spring;

im-

mediately

above is

a

thin

region

containing winged

ants

and
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pus

of

the

Eocene,

became the

large

one-toed

modern

horse,

Equus

of the

Pleistocene,

in

the

course of

about

sixty

million

years.

The total

period

is

that

indicated

by

the

geologic

and

radioactive

evidence.

But

in

between

the

beginning

and

the

end

Eohippus

took

its

time

to

transform

step

by

little

step

from

a creature

that looked

rather

like

a

dog

to a

superb

run-

ner of

the

steppes

and

prairies

we

have admired

so

much.

Alto-

gether

nine

genera

of

horses,

each

with

its

family

of

species,

each

more

like a

horse

than

the

one

before,

bridged

the ex-

panse

of

Tertiary

time;

and this

slow

process

of

transformation

in

itself

becomes

the

clock.

So much

evolution

in

so

much

time

and

we

can

apportion

the

millions

we have

to

play

with

among

the various

periods

according

to

how

much went

on

in

each.

It

gives

us

a

neat

little table:

Pleistocene

i million

years

Pliocene

1

1

Miocene

17

Oligocene

1

1

Eocene

20

Total

60

which

will

serve

with

reasonable

accuracy

as

the

calendar

within

which

our own

upstart

evolution

is to

be

found.

I

dare

not

leave

you

with

the

impression

however

that

one

little horse

grew

all

alone

into

one

big

horse

generation by

generation.

A

whole

crowd

of

small

creatures

that

were

already

essentially

horse

in

their

basic

constitution

evolved

successively

into

groups

of

larger

and

more

obviously

horsy

types

but

differing

among

themselves at

every stage.

Most

of

these died

out

along

the

way.

Eohippus

was

probably

only

one of several

of the

dawn

horses,

while

Equus,

which embraces

our

contemporary

horse,

ass

and

zebra

together,

is

merely

the

lone

survivor

of

the host

that

fell

out

by

the

wayside.

If

a

three-toed,

full-sized

horse

had

also

survived

until

the

present

we

would

be

less

in-

c
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clined

to

look

upon

the horse

evolution

as

a

straight

line

drawn

from

the

first to

the

last.

What

lives

is

no

more

than

the

tallest

branch

or

twig.

In

their

time

the other

branches

were

just

as

real.

There

is

a

lesson

in

all of this

which in

an earlier

day might

have

been

driven

home with a

pointed

finger

and

with

right-

eous

relish.

It

is

important

just

the

same.

For

what

holds

for

horses

applies

to

man. The

genus

Homo,

and

in

particular

the

species

selfnamed

Homo

sapiens,

is

the

only

one

surviving.

Therefore

we

say

it

was

all

meant

to

be

so

from

the beginning.

Yet

if

one of

the

other more or

less

human

types

which

actually

did

survive until

a

few

geological

seconds

ago

had

managed

to

come all the

way

as

our

companions,

we would

have

to

mod-

ify

our

views

and

probably

much

of our

religion.

As

it

is

we still

have

a

little

trouble

with

the

monkeys

and the

apes.

Time

becomes more

personal

as we

come

closer to

the

pres-

ent

and

I

get

a

peculiar
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