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of all kinds where large amounts of iron
are used. .

‘What has happened in the iron industry
has happened also in a great variety of
other industries. To speak of the dif-
ferent lines in which chemists are to-day
employed would be almost to give a list
of the important industries of the country.
There is in these and in chemical work in
general a rapidly increasing diversity.
During the past year the American Chem-
ical Society has established an abstract
Journal which intends to give an account
of all new work in chemistry which is
published in the world. The abstracts in
this journal are classified in thirty divi-
sions, and this illustrates the great variety
of industries and directions in- which
chemists are interested. ‘

The amount of knowledge which has
been acecumulated in chemical science is so
great that I feel safe in saying that the
detailed knowledge in this science is
greater in amount than the whole mass of
geientific knowledge in all sciences fifty
years ago. I do not, of course, mean that
the value of this chemical knowledge is
greater than the value of the scientifie
knowledge fifty years ago, but merely that
its amount is greater, and I say this for
the purpose of emphasizing the diversity
of interests among chemists.

It is estimated that there are about eight
thousand chemists employed in the United
States at the present time. One of the
previous speakers has referred to an esti-
mate that there are only five thousand
scientific men in the United States. While
I do not suppose that all of the eight thou-
sand chemists can be properly classed as
scientific men in the sense in which the
term was used by the former speaker, I
am inelined to think that this number in-
dicates that there are many more scientific
men in the United States than would cor-
respond to that estimate. The increase in

SCIENCE

877

the number of chemists during the past
twenty-five years has been very largely
occasioned by the employment of chemists
in the industries. A quarter of a century
ago, nearly all of the chemists in the
United States were engaged in teaching,
while to-day the majority are undoubtedly
working in industrial lines.

But it is not merely in the industries
that the number of chemists has greatly in-
creased during this period. Thirty years
ago, very few educational institutions
could have been found which had more
than three or four chemists on their staff.
In the institution with which I am con-
nected, the staff includes more than thirty
chemists who are engaged in teaching or
research, and I do not think that the in-
stitution is unusual in this regard.

Very large numbers of chemists have
also been required in recent years by agri-
cultural experiment stations and by gov-
ernment bureaus. Since the enactment of
the pure-food law especially, the demand
for chemists to fill positions in connection
with the bureau of chemistry has largely
exceeded the supply of suitable men, and
during the past summer many of those
who have been called upon to answer in-
quiries for chemists to fill positions have
been compelled to reply that they had no
suitable candidate to recommend. ‘

W. A. Noves

UNIVERSITY OF ILLINOIS

OUTLOOK FOR YOUNG MEN IN GEOLOGY

ProBABLY our academy can do no one
thing more useful than to encourage the
young men and women of talent who are
looking forward to a career in science.
By this is not meant a deliberate effort to
divert men and women from other work to
ours, but rather the holding out of a help-
ing hand to those whose inclinations are
toward a scientific career, but who hesitate
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for fear that there is either no work or
no place for them,

It is well known that men of science re-
ceive relatively poor financial returns for
their work. Capable and industrious
workers make a good living, but rarely are
able to accumulate wealth. This is true of
geologists as of others, and I for one am
by no means sure that a change in this
regard would bring to our profession any
larger number of men of the highest talent
and devotion. Be that as it may, the best
which can be now offered to the hesitating
young man is a good living while he does
his work. The opportunities for making
his way are found in these lines of ac-
tivity: (a) teaching, (b) survey work and
(¢) industrial positions.

Geology is seldom taught in high schools
and secondary schools though there is a
strong and increasing demand for teachers
in physiography. This affords an excel-
lent opening for beginners. In the col-
leges, universities and mining schools geol-
ogy is taught as frequently as the other
sciences and there are, accordingly, as
many positions open.

The largest number of professional
geologists in this country are connected for
a whole or a part of their time with official
surveys or bureaus. The greatest of these
is the U. 8. Geological Survey, which in
the season just closed maintained ninety-
three geological field parties. These each
included from one to three geologists or
aids. In addition many of the topographic
and other field parties were engaged upon
work so closely related to geology as to
afford suitable opportunity for service on
the part of beginners at least. In the
forest service and in other branches of
government work still other men are em-
ployed. Thirty-one of the states now have
state geologists or equivalent officers and
sustain more or less geological work. This
work varies greatly in character from re-

SCIENCE

[N. 8. Vor. XXVII. No. 701

fined paleontologic investigations to the
registering of mining prospectuses and
bureau of information work. In some
cases only a few hundred dollars are ap-
propriated for the summer field work, per-
haps, of the professor of geology at the
university, and in others several thousand
dollars are given annually and ten or a
dozen field parties maintained. State
survey work, where available, offers pecul-
iar advantages to the beginner, since on
account of the small force there is less
specialization.

In mining and industrial work geologists
are finding an inereasing number of oppor-
tunities. Many railways, mining -com-
panies, development companies, ete., now
employ one or more geologists. This indi-
cates a welcome change of attitude in the
public recognition of our work, but for
the time being it cripples survey work by
drawing away many of the best men.
These positions are eagerly sought and pay
relatively well, but usually offer only re-
stricted opportunities for research work
and often prohibitive conditions as re-
gards publication. It is to be hoped that
in time these restrictions will largely dis-
appear.

Granted, then, that properly equipped
and willing workers may rest assured of
positions being open to them, the vital
question remains as to the work to be done.
To some extent, in geology, pioneer condi-
tions have passed. In our portion of the
world geologic mapping on some scale has
very generally been done. In much of
Canada, in Alaska, in parts of Mexico and
in most of South America pioneer condi-
tions, as wegards geology, still prevail.
Very little of either Africa or Asia has
been carefully studied so that as regards
systematic work alone the bulk of our
task is still before us. If also we measure
the work from the point of view of de-
velopment of ideas, the task is even more
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attractive. Geology has heretofore been
mainly in the qualitative state. Its work-
ers have been busy developing the processes
involved and have had only the crudest
means of elimination when it was necessary
to test one hypothesis against another. As
Van Hise has pointed out, we have now at
least entered into the quantitative stage
and this means nothing less than the re-
duction to an orderly basis of the aec-
cumulated observations of all the years
past. As we accomplish this we shall
change our science from an inexact one of
hypothesis to an exaet one of law; and we
shall then stand on an equal basis as
regards certainty with our associates of
the physical and mathematical sciences.
This is certainly a field large enough and
important enough to attract the best ener-
gies of any man or woman. If our acad-
emy shall help to put the right man in
touch with his problem and the means of
. solving it, we shall quickly justify its
existence.

H. FostEr BAIN
UrBANA, ILL.

OUTLOOK FOR YOUNG MEN IN PHYRSICS

Mr. Chairman and Gentlemen: Sudden
and unexpected as this call is, I feel bound
by the courteous manner in which the in-
vitation is extended to respond.

The opportunities offered by the science
of physiecs may for convenience, at least,
be grouped under the four following
heads:

(1) Research.—To him who finds his
““manifest destiny’’ in investigation, the
recent discoveries of physical science have
vastly multiplied the opportunities for
new discoveries. To illustrate; when
Hertz in the autumn of 1888 showed us

how to produce electric waves, a tremen-

dous field was opened to research. The
various properties of waves of different
lengths under different conditions all had
to be studied. Every year some new do-

SCIENCE

879

main of this kind is made ready for oec-
cupation by the earnest and serious
student.

(2) Applied Physics.—For him who has
that practical turn of mind which char-
acterized Franklin and has yet preserved
an interest in pure science (which also
characterized Franklin) there is always a
rare opportunity. In the autumn of 1831
Faraday not only discovered the induction
of electric currents, but also actually made
an electric motor and an electric generator
about the same time. But it was not until
the late sixties that the dynamo became a
commercial success. This delay is typical
of the mental hysteresis which generally
separates disecoveries in physical science
from their industrial applications.

It was seven years after Hertz’s dis-
covery of electric waves before Marconi
showed them to have commercial value;
and it has taken practically twenty years
to employ them for transatlantic messages.
In these intervening periods lies great op-
portunity for the alert ‘‘practical mind.”’

(3) Engineering.—Nearly all the great
engineering concerns of America are look-
ing for more men than they can find of
the broadly trained type—men who are
acquainted, at first hand, with the general
principles of physical science. A man
may know every machine in the shop of an
engineering firm and yet not know how to
design a new mechanism to meet a new
want or a new circumstance. What is de-
manded to-day is, therefore, not so much
an acquaintance with present-day practise
as a thorough mastery of the fundamental
principles of engineering—and thege are
mainly the principles of physies.

(4) Teaching.—The high salaries which
engineering concerns are offering to men
well trained in physical science and to men
of executive ability have had the effect of
leaving vacant many excellent teaching
positions in physics. The door is wide



