
J.R
. P

h
ilip

C
S

IR
O

 D
ivision of

E
nvironm

ental M
echanics,
C

anberra

P
resid

en
tial A

d
d
ress to

S
ection

 8, M
ath

em
atics,

1
9
7
1
 A

N
Z

A
A

S
C

ongress,
B

risb
an

e, 2
7
 M

ay

A
n

 in
itial rem

ark
 tou

ch
es on

lim
itation

s of th
e d

ed
u

ctive
-

p
ostu

lation
al view

 of m
ath

em
atics;

b
u

t th
e m

ain
 aim

 o
f th

e A
d

d
ress is

to
 o

ffe
r a

diagnosis of present
d
ifficu

ltie
s

in
 th

e relatio
n

s b
etw

een
science and

so
cie

ty. A
 lo

o
k a

t e
a
rly

a
ttitu

d
e
s

of nonscientists to science
le

a
d
s to

 K
a
rl M

a
rx's d

ictu
m

 th
a
t

'philosophers
have

o
n
ly

in
te

rp
re

te
d

th
e
 w

o
rld

 in
various w

ays,
b
u
t th

e
real task is

to
a
lte

r
it'. It is arg

u
ed

th
a
t th

e
M

arxist view
t amt th

e
 q

u
e
st

fo
r

p
o
w

e
r

is the suprem
e

p
urpose of

science lies at the heart of our
i

icu ties. S
cientific M

arxism
 is

a
ttr
a
c
tr`v

eto
 p

eo
p

le
d
o
m

in
a
te

d
 b

y
th

e
 lo

ve
 o

f
pow

er. P
oliticians,

ad
m

in
istrato

rs, an
d

 laym
en

 all ten
d

to subscribe
to

 it. T
h
e
 m

o
ra

l
a
u
th

o
rity

o
f scien

ce st m
s fro

m
 its

U
ncom

prom
ising inte

llect
standards and goals and inevitably

.
it

a ters w
 en

 p
o

w
er rep

laces
'tru

th
'

as the desideratum
. U

nsur-
p
risin

g
 y, th

e
m

oral
a
u
th

o
rity

 o
f

science is at present in-decline:
scientists overstate the im

m
ediate

u
tility o

f th
e
ir w

o
rk; a

ll
and sundry

cla
im

 to
o
 m

u
ch

 fo
r th

e
m

ethod'
and overestim

ate the
scientific content of social problem

s;
and the

L
o
rd

 S
n
o
w

and Jam
es

W
atson are scribes of the new

 m
ores.

F
in

a
lly th

e
 g

e
n
e
ra

l p
u
b
lic

begins to
have doubts. A

n unhappy aspect is
th

a
t scie

n
tists

cease to be exem
plars

to
 th

e
inquiring young.

T
he revul-

sio
n
 o

f th
e

young is understandable,
but no less grave for that.

W
e all know

 that m
athem

aticians are
querulous and dem

anding people, and I
w

as naturally apprehensive at the task
confronting m

e today. S
om

e m
onths ago,

on the phone to the S
ecretary of S

ection
8, 1 happened to voice m

y m
isgivings.

T
he S

ecretary is obviously very kind -
and she put m

e out of m
y m

isery at once:
'T

h
e
re

's n
o
th

in
g
 to

 w
o
rry a

b
o
u
t'

she said.
'A

ll the m
athem

aticians w
ill have gone to

A
delaide for the A

M
S

 m
eeting.'

So, ladies
and gentlem

en, w
elcom

e to a non
-event:

the P
residential A

ddress for M
athem

atics
is to consist of a non-m

athem
atician

talking to non-m
athem

aticians.

In deference to the occasion, I shall begin
by offering a few

 rem
arks on m

athem
atics

and its consequences for science in general;

b
u

t I w
an

t to d
evote m

ost of m
y tim

e to
th

e w
id

er th
em

e of th
e in

teraction
s

b
etw

een
 scien

ce an
d

 society.

M
ath

em
atics

 an
d

 s
cien

ce
F

irstly,
then, a m

essage to our absent
m

athem
aticians. A

t P
ort M

oresby last
year, I pointed out to the physicists
(P

hilip, 1970) that 'intuition is som
etim

es
no m

ore than inherited prejudice', and
that 'the intuitive urge for a physical
picture m

ay becom
e an ultim

ate obstacle
to progress in a field of physics, in
classical physics as m

uch as in m
odern

physics'. A
nd this led to a disscussion of

the axiom
atic approach in physics,

w
hereby w

e
recognize

the program
 of

a
xio

m
a
tiza

tio
n
 p

u
t fo

rw
a
rd

 b
y D

a
vid

H
ilb

e
rt (1

9
0
0
) a

n
d
 'fa

ce
 u

p
 to

 th
e
 ...

inescapable fact that at least som
e of

the physical entities w
ith w

hich w
e w

ork
are

p
rim

itiv
e
s

or
u
n
d
e
fin

e
d
 o

b
je

c
ts

:
It is

acceptance of the inevitability of such
prim

itives w
hich serves to liberate us,

w
here necessary, from

 the intuitive
insistence on a physical picture.

In
m

y experience, this is a helpful
m

essage
to m

any physicists; but, insofar as I can
appreciate the fashions and current m

odes
of thought of the pure m

athem
aticians,

I fe
e
l im

p
e
lle

d
 to

d
a
y to

 o
ffe

r co
m

m
e
n
t o

f
a precisely opposite nature.

I shall develop
m

y m
essage in a rather

d
iffid

e
n
t w

a
y

through the w
ords of three great m

ath-
e
m

a
ticia

n
s o

f th
e
 first h

a
lf o

f th
is ce

n
tu

ry.

F
irstly, let us hear from

 H
enri P

oincare.
A

 decade after H
ilbert announced his

program
 of axiom

atization, P
oincarrs, in

an essay entitled
T

he F
uture of M

ath-
em

atics
(1

9
1
3
), d

a
m

n
e
d
 it w

ith
 th

e
fo

llo
w

in
g
 fa

in
t p

ra
ise

: 'It se
e
m

e
d
 a

t first
that this dom

ain w
ould be very restricted

and there w
ould be nothing m

ore to do
w

hen the inventory should be ended,
w

hich could not take long. B
ut w

hen w
e

shall have enum
erated all, there w

ill be
m

any w
ays of classifying all; a good

librarian alw
ays finds som

ething to do,
and each new

 classification w
ill be

in
stru

ctive
 fo

r th
e
 p

h
ilo

so
p
h
e
r.'

T
w

enty years later, H
erm

ann W
eyl (1931)

fe
lt im

p
e
lle

d
 to

 re
m

a
rk: 'I sh

o
u
ld

 n
o
t

pass over in silence the fact that today the
feeling am

ong m
athem

aticians is beginning
to spread

th
a
t th

e
 fe

rtility o
f [th

e
a
xio

m
a
tic m

e
th

o
d
] is a

p
p
ro

a
ch

in
g

exhaustion. T
he case is this: that all these

nice general notions do not fall into our
laps by them

selves. B
ut definite concrete

problem
s w

ere conquered in their
undivided com

plexity, single-handed by
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0

brute force, so to speak. O
nly afterw

ards
the axiom

aticians cam
e along and stated:

	

Instead of breaking in the door w
ith all

your m
ight and bruising your hands, you

should have constructed such and such a
ke

y o
f skill, a

n
d
 b

y it yo
u
 w

o
u
ld

 h
a
ve

been able to open the door quite
sm

o
o
th

ly. B
u
t th

e
y ca

n
 co

n
stru

ct th
e

key only because they are able, after the
breaking in w

as successful, to study the
lo

ck fro
m

 w
ith

in
 a

n
d
 w

ith
o
u
t. B

e
fo

re
 yo

u
can generalize, form

alize and axiom
atize,

there m
ust be a m

athem
atical substance.

I think that the m
athem

atical substance
in the form

alizing of w
hich w

e have
trained outselves during the last decades,

	

becom
es gradually exhausted. A

nd so I
foresee that the generation now

 rising
w

ill have a hard tim
e in m

athem
atics.'

A
nd a decade after that R

ichard C
ourant

(C
ourant and R

obbins, 1941) w
rote:

'T
here seem

s to be a great danger in the
prevailing overem

phasis on the deductive-
postulational character of m

athem
atics.

... A
 se

rio
u
s th

re
a
t to

 th
e
 ve

ry life
 o

f
science is im

plied in the assertion that
m

athem
atics is nothing but a system

 of
conclusions draw

n from
 definitions

and postulates that m
ust be consistent

b
u
t o

th
e
rw

ise
 m

a
y b

e
 cre

a
te

d
 b

 th
 fre

e
w

i
o
 th

e
 m

a
th

e
m

a
ticia

n
. If th

is
w

a:ac.::,ion w
ere accurate, m

athem
atics

could not attract any intelligent person.
It

w
ould be a gam

e w
ith definitions,

rules, and syllogism
s, w

ithout m
otive or

goal. T
he notion that the intellect can

create m
eaningful postulational system

s at
its

w
him

 is a deceptive half-truth. O
nly

under the discipline of responsibility to
the organic w

hole, only guided by
intrinsic necessity, can the free m

ind
a
ch

ie
ve

 re
su

lts o
f scie

n
tific va

lu
e
 .... T

o
establish once again an organic union
betw

een pure and applied science and a
sound balance betw

een abstract generality
a
n
d
 co

lo
u
rfu

l in
d
ivid

u
a
lity m

a
y w

e
ll b

e
the param

ount task of m
athem

atics in the
im

m
ediate future.'

It is unnecessary to labour the com
m

on
point of these quotations. C

ourant's
'param

ount task' rem
ains to be attem

pted.
O

ne has the uncom
fortable feeling that,

all too often, pure m
athem

atics reduces to
the art of inventing gam

es w
hich m

athe-
m

aticians can w
in.' T

he scientist, on
the other hand, m

ust struggle to w
in the

gam
es w

hich nature thrusts upon him
.

I
hardly need rem

ark that it is the (largely
tw

entieth-century) schism
 betw

een
physics and m

athem
atics w

hich lies
b
e
h
in

d
 m

y co
n
flictin

g
pleas.

Last year
I

urged the physicists to use insights they

m
ay glean from

 m
athem

atics; this year I
urge the m

athem
aticians to rem

em
ber

the challenges of the physical w
orld.

S
cie

n
ce

 a
n
d
 so

cie
ty

I turn now
 to the them

e of S
cience and

S
ociety. Let m

e say at the outset that I
shall attem

pt no m
ore than a diagnosis of

the present problem
s betw

een science
a
n
d
 so

cie
ty: I ce

rta
in

ly d
o
n
't p

re
te

n
d
 to

offer a cure. P
erhaps it w

ill com
e through

im
plicitly that I regard as tragically facile

at least som
e of the rem

edies w
e are

offered so persuasively; but I am
 w

ell
aw

are that it is easier to be critical than
to offer constructive alternatives. I hardly
need say that I have no expertise w

hich
entitles m

e to put forw
ard this gappy

diagnosis w
ith such apparent arrogance

a
n
d
 co

n
fid

e
n
ce

. M
y o

n
ly q

u
a
lifica

tio
n
, I

suppose, is w
hat I im

agine to be a
genuinely held love of science over 30
years and a deep personal concern lest the
loved one be falling apart.

Let us begin w
ith a look at the attitudes

of non-scientists to science over the
centuries. S

am
uel Johnson, in his

L
ife

 o
f

M
ilto

n
(1779), m

ade the classic case
against science w

ith an eloquence lacking
in

m
ost later opponents of science. A

s a
young m

an, M
ilton ran a private

and Johnson com
plains, in a typically

pungent and m
oralizing passage, about

M
ilton's choice of G

reek and Latin texts:

'T
he purpose of M

ilton, as it seem
s, w

as
to teach som

ething m
ore solid than the

com
m

on literature of S
chools, by reading

those authors that treat of physical
subjects; such as the G

eorgick, and the
a
stro

n
o
m

ica
l tre

a
tise

s o
f th

e
 a

n
cie

n
ts ....

'B
u
t th

e
 tru

th
 is, th

a
t th

e
 kn

o
w

le
d
g
e
 o

f
external nature, and the sciences w

hich
that know

ledge requires or includes, are
not the great or the frequent business of
the hum

an m
ind. W

hether w
e provide for

action or conversation, w
hether w

e w
ish

to be useful or pleasing, the first requisite
is t e religious and m

oral know
ledge of

right and w
rong... . P

rudence and
Justice are virtues, and excellences, of all
tim

es and of all places; w
e are er etuall

m
ora fists, but w

e are eom
etricians only

by c

	

ice.
O

ur intercourse w
ith intellect-

ual nature is necessary; our speculations
upon m

atter are voluntary, and at
le

is
u
re

 ....

'Let m
e not be censured for this digression

as pedantick or paradoxical; for if I have
M

ilton against m
e, I have S

ocrates on m
y

side, It w
as his labour to turn philosophy

from
 the study of nature to speculations

	

upon life; but the innovators w
hom

 I
o
p
p
o
se

 a
re

 tu
rn

in
g
 o

ff a
tte

n
tio

n
 fro

m
 life

to nature. T
hey seem

 to think, that w
e are

placed here to w
atch the grow

th of plants,
or the m

otions of the stars. S
ocrates w

as
ra

th
e
r o

f o
p
in

io
n
, th

a
t w

h
a
t w

e
 h

a
d
 to

learn w
as, how

 to do good, and avoid evil.'

A
t first glance S

am
uel Johnson and

W
illiam

 B
lake seem

 strange bedfellow
s:

but it is no real surprise to find them
 at

one on the subject of science. B
lake's

prayer
'M

ay G
od us keep

F
rom

 S
ingle vision &

 N
ew

ton's sleep!'
distills Johnson's serm

on dow
n to three-

quarters of a couplet.

N
ot all literati w

ere hostile to science,
how

ever. O
ne hundred and ten years

	

before Johnson's
L
iv

e
s
,

th
e
 yo

u
th

fu
l

R
oyal S

ociety had set up a com
m

ittee to
encourage the use of sim

ple and lucid
prose: one m

em
ber of the com

m
ittee

(w
hich, it is recorded, m

et in a coffee
house once a fortnight) w

as John D
ryden,

F
R

S
. T

his w
as the poet w

hom
 the w

rong-
headed Johnson adm

ired and revered
above all others in his

L
ive

s.

T
he low

 esteem
 in w

hich science w
as held

by the R
om

antic poets and their friends
is surprising: B

enjam
in R

obert H
aydon,2

th
e
 a

rtistic g
a
d
fly a

n
d
 d

ia
rist o

f th
a
t tim

e
,

tells of a dinner held in his studio w
ith his

new
ly-com

pleted painting,
J
e
ru

s
a
le

m
,

upon the w
all. H

e records (T
aylor, 1853)

that C
harles Lam

b 'abused m
e for putting

N
e
w

to
n
's h

e
a
d
 in

to
 m

y p
ictu

re
; "a

 fe
llo

w
"

said he, "w
ho believed nothing unless it

w
as as clear as the three sides of a

triangle". A
nd then he and K

eats agreed
he had destroyed all the poetry of the
ra

in
b
o
w

 b
y re

d
u
cin

g
 it to

 th
e
 p

rism
a
tic

colours. It w
as im

possible to resist him
and w

e all drank "N
ew

ton's health and
confusion to m

athem
atics". It w

as
delightful to see the good hum

our of
W

o
rd

sw
o
rth

 in
 g

ivin
g
 in

 to
 a

ll o
u
r fro

lics
w

ithout affectation and laughing as
heartily as the best of us.'

C
oleridge w

as not there; but the sym
pa-

thetic concern for science revealed in his
w

ritings3 indicates that he w
ould never

have drunk the infam
ous toast w

ithout
protest.

T
hirty years after H

aydon's dinner party,
another hum

anist w
as concerning him

self
w

ith
 scie

n
ce

. N
o
t th

a
t th

is o
n
e
 th

o
u
g
h
t o

f
him

self as an opponent of science. O
n the

co
n
tra

ry. T
h
e
 o

n
ly tro

u
b
le

 w
a
s th

a
t, in

 th
e

enthusiasm
 of his blind em

brace, he did
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c

his lady S
cience dam

age from
 w

hich she
has not yet recovered; and, indeed, her
injuries m

ay yet prove m
ortal.

T
he year w

as 1845. T
he hum

anist w
as

K
arl M

arx. A
s B

ertrand R
ussell (1951)

puts it: 'S
cience used to be valued as a

m
eans of getting to

kn
o
w

th
e
 w

o
rld

; n
o
w

... it is co
n
ce

ive
d
 a

s sh
o
w

in
g
 h

o
w

 to
change

the w
orld'. M

arx's pronouncem
ent

w
as: 'P

hilosopher s4have only
in

te
rp

re
te

d
the w

orld in various w
ays, but the real

task is to
alter

it' (M
arx, 1845).5

It
w

ould be quite false, of course, to
pretend that M

arx w
as the first to value

the technological uses of science. Indeed
the founders of the R

oyal S
ociety w

ere
co

n
ce

rn
e
d
 w

ith
 th

e
 im

p
lica

tio
n
s o

f th
e
ir

science in the practical arts as m
uch as

w
ith

 kn
o
w

le
d
g
e
 fo

r its o
w

n
 sa

ke
. B

u
t it

w
as M

arx w
ho w

as the first, in his dog-
m

atic w
ay, to deny a place to the quest

fo
r kn

o
w

le
d
g
e
 fo

r its o
w

n
 sa

ke
 - a

n
d
 to

set up the quest for
pow

er
as the suprem

e
purpose of science. (E

ven B
acon, w

ith his
experim

ents of light and his experim
ents

o
f fru

it, h
a
d
 b

e
e
n
 in

 tw
o
 m

in
d
s.)

U
nsurprisingly, this M

arxist view
 of science

(w
h
ich

 I ca
ll h

e
n
ce

fo
rth

 'scie
n
tific

M
arxism

') has proved im
m

ensely attract-
ive to people dom

inated by the love of
pe ^.er ^-! this holds good regardless of
th

e
ir n

o
m

in
a
l p

o
litica

l co
n
victio

n
s. M

y
ow

n observations suggest, for exam
ple,

th
a
t it is b

e
tte

r e
sta

b
lish

e
d
 in

 p
o
litica

lly
conservative parts of the U

S
 than it is in

the S
oviet U

nion. A
lthough the m

atter is
perhaps too grave to joke about, I confess
that I have enjoyed expressing to certain
conservative A

m
erican colleagues m

y
horror at discovering their M

arxist view
of science.

S
cientific M

arxism
 is m

ore readily
accepted and, I think, m

ore prevalent
outside the ranks of practising scientists
th

a
n
 w

ith
in

 th
e
m

. B
u
t, in

 a
 w

o
rld

 w
h
e
re

politicians, adm
inistrators, and the literate

laym
an are hooked on scientific M

arxism
,

scientists w
ho are not are under constant

pressure.

T
h

e
 m

o
ra

l a
u

th
o

rity
 o

f s
c
ie

n
c
e

I think that the thing w
hich disturbs m

e
m

ost
about this all-pervading M

arxism
 is

:at it erodes the
m

o
ral au

th
o

rity o
f

-c
e
.

To speak of the 'm
oral authority

of science' m
ay w

ell seem
 both nebulous

and pretentious, but I believe m
any of you

w
ill know

 w
hat I m

ean. W
e should never

forget that it is through its passionate
scepticism

, and the rigour of the intellec-
tual standards w

hich stem
 from

 this

scepticism
,

th
a
t

science has becom
e the

greatest achievem
ent

of the hum
an race.

It has profoundly
influenced, and

influenced for the
better, the sensibilities

and tacit assum
ptions of W

estern m
an,

w
hether he know

s it or not.6

A
s Jacob B

ronow
ski (1951) has w

ritten,
science 'takes for ultim

ate judgem
ent one

crite
rio

n
 a

lo
n
e
, th

a
t it sh

a
ll b

e
 tru

th
fu

l. If
there is one system

 w
hich can claim

 a
m

ore fanatical regard for truth than
Lao-tse and the P

ilgrim
 F

athers, it is
ce

rta
in

ly scie
n
ce

 .... T
.H

. H
u
xle

y w
a
s a

n
agnostic, C

lifford w
as an atheist, and I

know
 at least

one great
m

athem
atician

w
ho is a scoundrel. Y

et all of them
 rest

their scientific faith on an uncom
prom

is-
ing adherence to the truth, and the
irresistible urge to discover it. A

ll of them
spurn that grey appeal to expediency
w

h
ich

 is th
e
 w

ith
e
rin

g
 th

u
m

b
-p

rin
t o

f th
e

adm
inistrator in com

m
ittee.' B

ronow
ski

is
not here w

riting of scientific M
arxism

.
H

e is w
riting of science w

ith its prim
ary

m
otivations in the love of ideas and in

the desire to com
prehend ourselves and

the w
orld in w

hich w
e live. B

ronow
ski's

w
ords seem

 singularly old-fashioned, do
they not? A

nd I suspect that m
any of

our present-day troubles in science arise
because his w

ords do seem
 old-fashioned.?

E
ro

sio
n

 o
f th

e m
o

ra
l a

u
th

o
rity

 o
f

scien
ce

Let us try to be m
ore specific about this

erosion of the m
oral authority of science,

and the w
ays in w

hich this leads very
naturally to the prevalent disenchantm

ent
w

ith science. Let's not w
aste tim

e
docum

enting the disenchantm
ent. Y

ou
know

 and I know
 that the general public

grow
s m

ore disillusioned w
ith science

every day: and, even m
ore gravely, you

know
 and I know

 that the young becom
e

increasingly fed up w
ith science. I say

'even m
ore gravely' because science grow

s
very sick indeed w

hen it can no longer
a
ttra

ct to
 its ra

n
ks th

e
 rig

h
t kin

d
 o

f yo
u
n
g

m
inds.

O
ne of the obvious w

ays in w
hich science

has decreased in stature is through ih_e
d
ish

o
n
e
sty o

f o
u
r cla

im
s fo

r it.' It
seem

s that all too often w
e are im

pelled
to overstate the im

m
e late practical

consequences of our ow
n w

ork and of
science in genera. e T

aps w
e have only

ourselves to blam
e if, after a quarter-

century of increasing scientific affluence,
som

e of our chickens are starting to com
e

h
o
m

e
 to

 ro
o
st. Y

o
u
 ca

n
't fo

o
l a

ll o
f th

e
people all of the tim

e.

A
nother facet of this dishonesty relates

to the bland and quite child-like insistence
of all and sundry spokesm

en for science,
and of various species of public figure,
that all w

e need to do to solve the
problem

s of society is to apply 'the
scie

n
tific m

e
th

o
d
' - w

h
a
te

ve
r th

a
t re

a
lly

m
eans. T

he com
plicity of

scientists is
that they do nothing to suppress this
furphy and to expose it for the nonsense
w

hich it is. Let m
e read you w

hat S
ir

P
eter M

edaw
ar (1969) has to say on this

m
atter.

'P
erhaps then w

e should no longer think
of scientific m

ethodology as a discipline
of w

hich the chief purpose is to teach
scientists how

 to conduct their business,
but rather as an attem

pt to get non-
scientists to pull them

selves together and
sm

arten up and generally speaking be
m

u
ch

 m
o

re scien
tific th

an
 th

ey are ....
W

hile I respect this evangelistic m
ission,

I am
 not in sym

pathy
w

ith
 it. T

h
e

"backw
ardness" of sociology (as in the

nineteenth century of biology) has little
now

 to do w
ith a failure to use authen-

ticated m
ethods of scientific research in

trying to solve its m
anifold problem

s. It is
due above all else to the sheer com

plexity
of those problem

s. I very m
uch doubt

w
hether a m

ethodology based on the
ir'lle

ctu
:

practices of physicists and
biologists (supposing that m

ethodology
to be sound) w

ould be of any great use
to sociologists .... The elevated prose
and studied postures of a flourishing
school of social anthropology in France
today are best explained aw

ay as a
reaction against the crude scientism

 of
those w

ho have urged upon sociologists
the adoption of a style of investigation
w

hich they do not use them
selves and

cannot authenticate from
 their ow

n
experience.' 9

Let m
e m

ention one topic of great
political and em

otional concern these
days, the environm

ent. N
ow

 it is, of
course, true that the geophysical and
biological processes of the environm

ent
present m

any im
portant research chal-

lenges; it is also true that m
any of the -

technologically produced problem
s of the

environm
ent have technological solutions;

a
n
d
 it w

o
u
ld

 b
e
 fo

lly to
 tu

rn
 o

u
r b

a
cks o

n
these facts. P

oliticians, adm
inistrators,

and scientists alike claim
, how

ever, that
all

w
e need to fix the environm

ental m
ess

	

is environm
ental science, environm

ental
science, and m

ore environm
ental science.

T
here is, unfortunately, a dearth of clear-

sighted and honest assessm
ents of the

possibilities. O
ne is that of B

ob M
ay,
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w
hich appeared in a recent issue of

S
earch,

(M
ay, 1971). M

ay concludes that the
vast bulk of the problem

s of the environ-
m

ent are, in fact,
n
o
t

am
enable to

scientific solution. H
e goes on to provide

a penetrating discussion of the political
problem

s of the environm
ent.

A
nother expression of this loss of m

oral
sensitivity in science w

as the reaction to
the revelations of Jam

es W
atson's

D
ouble

H
e
lix

(1968). A
t first the occasional

m
urm

ur w
as to be heard,10 but all too

soon everyone seem
s to have accepted the

fact that self-seeking am
bition and the lust

for honours is an acceptable driving force
in science today. T

he scientific com
m

unity,
adjusted its public m

orals to
T

he D
ouble

H
e
lix

w
ith even m

ore alacrity than the
people of A

m
erica (and, I suppose,

A
ustralia) have adjusted theirs to the M

y
Lai m

assacre. A
nd the laym

an saw
 that

scientists really did behave like the
im

m
ature and unpleasant cardboard

figures of S
now

's novels.

L
o
rd

 S
n

o
w

 an
d
 Jaco

b
 B

ro
n
o
w

sk
i

N
ow

 that I have m
entioned S

now
, I

cannot forbear to say m
ore about him

. O
ne

of the m
ost interesting exam

ples of the
a
cce

p
ta

b
ility o

f scie
n
tific M

a
rxism

 to
establishm

ents is the Lord S
now

. A
lthough

his fai„vus ; .,Je LL Lure
T

he T
w

o
C

ultures and the S
cientific R

evolution
(S

now
, 1959) is often supposed to be a

hum
ane and culturally valuable exposition

of science to m
odern society it is, at heart,

sim
ply a m

anifesto of w
hat I am

 calling
scientific M

arxism
. It is true that it does

m
ake its rem

ark about the tw
o cultures,

but w
e should rem

em
ber that, eight years

before S
now

's
T

w
o C

ultures,
Jacob

B
ronow

ski had published
T

he C
om

m
on-

sense of S
cience

(1951). T
his is a sensitive

exposition of science as the search for
tru

th
 a

n
d
 fo

r u
n
d
e
rsta

n
d
in

g
 o

f th
e
 w

o
rld

and ourselves. N
ot that B

ronow
ski turns

his back on the utility and the social
consequences of science, but he recognizes
that the m

oral authority of science stem
s

from
 its intellectual goals, and so keeps

his priorities straight. In the course of his
book, B

ronow
ski beautifully develops

the com
m

on ground of science and the
arts and show

s that they do not stand in
m

utual antipathy, but are closely related
expressions of m

an's urge to be creative
and to com

prehend his fate. B
ronow

ski
w

as a P
olish Jew

 and not quite
E

stablishm
ent.

S
now

 w
as m

ore fortunate. H
e w

as
E

stablishm
ent m

aterial, he w
as a happy

exponent of scientific M
arxism

, and he

h
a
d
 th

e
 re

a
t g

o
o
d
 lu

ck to
 irrita

te
.R

. Leavis (1962). A
nd w

ith Leavis for
an enem

y, S
now

 didn't need his friends.
Leavis' attack on S

now
 w

as so shot
through w

ith personal anim
osity and

cheap spite that nobody noticed the
elem

ents of irrefutable truth in som
e of

his criticism
s. O

ther, m
ore tem

perate,
critics have offered a reasoned assessm

ent
'o

f S
n
o
w

. K
a
th

le
e
n
 N

o
tt (1

9
6
9
), fo

r
exam

ple, m
akes som

e interesting com
-

m
ents. R

eferring to S
now

 both as S
cience

P
olicy M

an and as novelist, she w
rites:

'S
now

 view
s his boff ins, in the w

orld and
in

 fictio
n
, su

ffe
rin

g
 a

s th
e
y d

o
 fro

m
 [a

]
terrible and petty m

oral paralysis, w
ith

an alm
ost avuncular affection, w

ith no
sense of hum

our at all, and w
ith a resent-

ful eye on criticism
'. S

om
ew

here in his
w

ritings, S
now

 approves the dictum
 that

'satire is cheek' and goes on to explain
that it is the 'revenge of those w

ho cannot
really com

prehend the w
orld or cope

w
ith

 it'. M
iss N

o
tt co

m
m

e
n
ts: 'I h

a
ve

 n
o

doubt that satire appears to be cheek to
those have good reason to be over-
sensitive to criticism

. S
atire has alw

ays
been recognized as a good w

ay of dealing
w

ith tyrants and the pom
pous w

ho w
ould

like
 to

 tyra
n
n
ize

'.

I
hardly need rem

ind you that the heavy
seriousness and m

oral insensitivity w
hich

M
iss N

ott deplores in S
now

 are all too
com

m
on am

ongst the disciples of M
arx.

T
h
e
 y

o
u
n
g

an
d

 scien
ce

T
hat the young are today estranged from

their elders is not new
s to any of us. T

his
estrangem

ent m
ay or m

ay not in itself be
good. B

ut the really sad aspect for all
scientists is that, w

hereas science m
ight

reasonably be expected to be that
ingredient of the older generation w

hich
is closest to the m

inds and the aspirations
of the young, the opposite is the case. In
fact, science and the scientist sym

bolize
the things w

hich the young expressly
seek to reject.

F
ive w

eeks ago I w
as in A

m
sterdam

 and
saw

 for m
yself the m

indless lem
m

ing
huddle of the young around the D

am
m

onum
ent. T

hree w
eeks ago I w

as in the
basem

ent of S
terling H

all at the U
niversity

of W
isconsin being show

n the dam
age

from
 last year's fatal bom

bing, and that
inspection w

as interrupted by m
y first

experience of tear gas - sucked into the
airconditioning as police and students
battled outside above our heads. O

ne
w

eek ago I w
as in B

erkeley observing the
sm

ashed traffic
signals and

shop w
indow

s

from
 the previous day's riots, and attem

pt-
ing to gain som

e insight into the m
inds of

the young from
 a startled perusal of the

B
erkeley B

arb.
A

nd, just for good
m

easure, lest I m
ight have im

agined that
th

e
 a

lie
n
a
tio

n
 o

f th
e
 yo

u
n
g
 ju

st d
id

n
't

happen here, I arrived back in C
anberra

last F
riday to find the streets choked

w
ith

 b
u
s lo

a
d
s o

f rio
t p

o
lice

 - w
ith

running battles rem
iniscent of those

betw
een the

flics and
A

lgerians in P
aris

during the troubles.

T
hirty years ago the m

oral authority
o
f scie

n
ce

 a
 n

o
t b

e
e
n
 sa

p
p
e
d
. y im

a
g
e

of science as a boy cam
e close to that

w
hich B

ronow
ski describes. I really

w
onder w

hether I should have been m
uch

interested in science had I been offered a
S

now
-M

arxist picture of it. C
an one, in

fact, w
onder at the reservations of the

young about science presented to them
in

 th
is w

a
y. A

n
d
, le

t u
s n

o
t fo

rg
e
t it, th

a
t

is the public im
age of science, w

hether it
be true or false.

If it is tru
e
 - if w

e
 a

re
 in

 fa
ct n

o
th

in
g
 b

u
t

the technically m
arvellous serfs of a bread-

and-circus society - then w
e m

erit both
S

am
uel Johnson's strictures and the

co
n
te

m
p
t o

f th
e
 yo

u
n
g
. It m

a
y w

e
ll b

e
th

a
t it is fo

r th
e
 la

ck o
f w

o
rth

y scie
n
tific

cx c M
lars r , .t the counter-culture of

yo
u
th

 tu
rn

s a
w

a
y fro

m
 th

e
 in

te
lle

ctu
a
l

bite of the natural sciences and loses
itself in handicrafts, in astrology, in drugs,
and in its ow

n vulgarized versions of the
E

astern m
ysticism

s.

It is reported that K
onrad Lorenz, the

naturalist and anim
al behaviourist, has

been going about w
arning hostile student

audiences that, if they tear dow
n m

an's
know

ledge to start afresh, they w
ill

backslide not a few
 centuries but tw

o
hundred thousand years (Lessing, 1971).
P

erhaps this is an overreaction; but w
e

should not forget that it w
as disappointed

anti-Inte ectua Ism
 w

hich Ie
o_ F ascism

in
 th

e
 tw

e
n
tie

s a
n
d
 th

irtie
s (cf. H

a
m

ilto
n
,

1971).
A

nd, as K
arl P

opper argues in
T

he O
pen S

ociety and Its E
nem

ies
(1945),

the irrational antiscientific urge in m
an is

a constant pressure for return to tribalism
a
n
d
 th

e
 u

n
re

m
ittin

g
 fo

e
 o

f civiliza
tio

n
.

N
o
te

s

1.
B

ut P
rofessor L. B

ass has offered in
discussion a picture of pure m

athem
atics as an

exploration of introverted consciousness and
as therefore im

portant source m
aterial for

neurophysiology. P
rofessor B

ass stresses that
neurophysiology includes at

least
an elem

ent
of m

eta-science, since it concerns itself w
ith

the processes w
hereby w

e receive all sensory
signals from

 'the external w
orld' (B

ass, 1968).
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2.
H

a
y
d
o
n

has a curious connexion
w

ith A
ust-

ralia. H
e shot

him
self in 1846

after the failure
o
f h

is e
xh

ib
itio

n
of tw

o large paintings,
N

ero
and

A
ristides.

H
e had been

perpetually in debt
and the crow

d of creditors w
ith claim

s on his
estate included a C

heapside m
erchant, R

.
T

w
entym

an, T
he fatal paintings

passed to
T

w
entym

an, w
ho em

igrated to A
ustralia

sh
o
rtly a

fte
r, In

 1
9
4
8

N
ero

and
A

ristides
w

ere
reported locked in a sm

all dark room
 of the

M
elbourne A

quarium
. O

n January 28, 1953, the
A

quarium
 burnt dow

n: the recorded survivors
w

ere tw
o seals, som

e birds, and N
ed K

elly's
arm

our. G
eorge (1970) states that

A
ristides

w
as used as a target by the R

A
A

F
 trainees

cam
ped in the A

quarium
 during W

orld W
ar II,

but that both paintings survive as property of
S

ir G
engoult S

m
ith stored in the E

xhibition
B

uilding, [B
arrett R

eid reports that a crate
of paintings ow

ned by S
ir G

engoult w
as seen

near the carpenters' shop at the E
xhibition on

June 16, 1971.1
3. S

ee his
E

ssay on M
ethod

(C
oleridge, 1818).

T
his w

as at the printer's at the tim
e of H

aydon's
dinner. C

oleridge w
as essentially confined to his

sickroom
 in H

ighgate from
 1830. H

e m
ade only

tw
o
 e

xcu
rsio

n
s fro

m
 it: th

e
 first to

 Y
o
rk, in

S
eptem

ber 1831, for the historic F
irst M

eeting
of the B

ritish A
ssociation; the second to

C
am

bridge, in June 1833, for the T
hird

M
eeting. O

n this last excursion he stayed at
T

rinity, paid his respects to the bust of N
ew

ton
there, and w

as delighted to m
eet F

araday,
T

hirteen m
onths later he w

as dead.
4.

W
ith respect to M

arx's use of 'philosopher',
w

e recall that the w
ord 'scientist' w

as
scarcely yet in circulation, T

he R
everend

M
r W

hew
ell of T

rinity had invented it just
five years before (W

hew
ell, 1840),

5.W
e should recognize that, from

 the view
point

of science as 'econom
y of thought', w

hich w
as

stressed by M
ach, C

lifford, and K
irchhoff

(e.g.
M

ach, 1942), the dichotom
y betw

een
'truth', 'know

ledge' or 'understanding', on the
one hand, and 'pow

er' or 'utility', on the
other, is an im

perfect one: but it is convenient
here.
6.

C
f, B

ronow
ski (1961).

7.
C

f. S
ol E

ncel (1968): 'S
cience has lost its

critical function; no longer are natural
scientists burned at the stake for their view

s
about the nature of the w

orld'.
8. C

f. G
reenberg (1967).

9.
C

f A
shby (1971): 'T

he scientific m
ethod can

speak authoritatively about m
eans in society

but it cannot be authoritative about ends.
T

here is no straight path from
 fact to value.

If
w

e
rely on science alone, questions of

purpose w
ill not be answ

ered; and politics are
about purpose'.
10.

T
he review

s in
S

cience
(C

hargaff, 1968)
and N

ature
(H

ollander, 1968) did express
reservations: but the

N
ature

editorial (217,
1087, 1968) w

as friendly; and the, fortunately
anonym

ous, review
 in the

A
ustralian Journal of

S
cience(31,

234, 1968) w
as abjectly

enthusiastic.
11.

S
ir E

ric A
shby (1971) also rem

arks on the
threat of fascism

 im
plicit in the antiscience

of the counter-culture: but, from
 the view

point
of the present thesis, there is irony in his citation
in this connexion of B

ernal (1939).
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