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'EDUCATION IN GEOLOIGY——HOW ADVANCE IT?!

By Professor CHESTER R. LONGWELL
‘ YALE UNIVERSITY

THE title of this address is a complex question

calling: for a number of answers, and I do not pretend
to know all of them. In faect, without some definition
of scope the question is too large and vague to furnish
a hopeful point of attack in a brief discussion. It
may be supposed that any one who has devoted a
large share of his life to teaching geology would focus
- on the mechanies of the eollege curriculum as the chief
matter. for attention in a search for means to improve
geological-education. Undoubtedly improvements can
and should be made in that quarter. Our subject has
had spectacular recent growth in accumulation of
critical factual material, in the development of pow-
erful new techniques and in successful application of
principles borrowed from other sciences. As a result
our fighting front is far flung, and many parts of it
are in a fluid condition. An adequate training pro-
1 Address of the retiring vice-president for 1943 of
Section E—Geology and Geography, American Association

for the Advancement of Science, Cleveland, Ohio, Septem-
ber 13, 1944.

s

gram requires frequent adjustments and changes of
emphasis to insure proper balance in basic prepara-.
tion on the one hand, and a high'degree of specialized
skill on the other.

Important as the college curriculum is, however, I
prefer to examine some aspects of our educational
program that, in my opinion, are even more funda-
mental and immediately eritical. Attention has been
strongly focused on some of these matters by Croneis,
in a paper which met a general response indicating
that the time is ripe for some concerted study and
action.2 Two facets of the general problem deserve
particular thought. Both can be approached through
questions that are somewhat more specific than the one
in our title. (1) How can a larger number of top-
rank students be attracted into geology? (2) How
can appreciation of geology be widened and deepened
among laymen? Although these two matters seem to

2 Carey Croneis, ‘‘Geology in War and Peace,’’ Bull.
Am. Assoe. Petrol. Geol., vol. 26, pp. 1221-1249, 1942.
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SCIENTIFIC APPARATUS AND LABORATORY METHODS

. LYOPHILIZATION APPARATUS

; THE accompanying:.diagram (Fig. 1) - 1llustratesl a
simple, rugged, inexpensive lyophilization. apparatus
which has been used successfully for querately large-
scale laboratory work... : e

. Approximately 50 pounds of dry 1ce, broken mto'
small lumps by means of an ice chopper, are required
to fill the insulated chamber. ..
maintained without organic,solvents and. without fur-
ther attention for at least 24 hours of operation. . For
shorter periods: of lyophilization, the dry-iee réquire-
ment can be reduced by a false bottom in the dry-lcer
chamber. . . - : . .

- The cylindrical welded steel receiver is unbreakable
and has a condensing capacity..of..approximately 6
liters. The manifold is construeted of pyrex glass
and-is .connected to.the:receiver by means of a rubber
stopper. Obviously, the design of ‘the manifold and
the number of outlets can be varied to suit-individual
requirements. A useful design consists of four out-
lets spaced at 90° intervals to which round bottom
pyrex-glass flasks of 1- or 2-liters capacity can be
attached either by grouhd-glass joints or rubber stop-
pers. 'I_‘h‘e_}ﬁasks are filled to-about one third of their
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capaclty, and before they are attached to the'manifold,
are rotated in a, dry-ice-solvent mixture to: freeze the
material i ina thin layer.

- A pressure of approximately 0.2 1 mm can be aﬁtamed

Effective cooling is-thus

‘as Apiezon Sealing Compound Q.2

rapldly and ma,mtamed by means of a mechamca]
high-vacuum pump of suitable capacity. Approxi-
mately 1,200 ml.of water (300 ml in each .of 4 one-
liter flasks) can be remoyed in 20 to 24 hours. .

As suggested by Campbell and ‘Pressman? a pleee
of cotton gauze cemented over the manifold opening
effectively; prevents loss of small amounts of dry ma-
terial during lyophilization... Small leaks which, may
develop . in: the rubber or ground-glass joints when the
system is subjected to high vacuum can be prevented
by the liberal application of a sealing compound such
A sealing com-
pound of this type, which is plastic.at room tempera-
ture, can be applied .quickly and easily: and can be
stripped off and reused. Furthermore, sealing con-
nections from the outside in this manner obviates the
use of greases;- Whlch may ‘contaminate the material
during lyophlhzatlcn or durihg removal of the dry
material f#ém the: flasks.

The usefulness of the apparatus can be increased
by providingthe cabinet'with casters so that it may
be moved’ as requlred The vacuum ‘pump, pressure
gauge and”a ¢old trap for protecting the pump can
also be mounted on a caster-equipped table so that it-
can ‘be useéd -éither with the lyophilization apparatus
or with other equipment. : ~
ApriaN F. PoMES® .

: GrorcE W. IrRvING, JE.
" SOUTHERN 'REGIONAL [RESEARCH LABORATORY,*
: 'NEW ORLEANS, LA.. »

D, H Campbell and D: Pressman SCIENCE, 99 285,
1944 - - .
2 May be obtamed from the J ames G, Biddle Company,
Phﬂadelphla V

8:0n mlhtary leave.:

4 This iy one of, the. laboratones of the Bureau of Agu
cultural and.Industrial Chemistry, Agricultural Research
Admlmstratlon U S Department of Agnculture
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THEORY OF X RAY DIFFRACTIQN IN CRYSTALS

L By w. H ZACHARIASEN Assomate Professor of Physws, Umverstty of C’hwago ; .

o The fundamental theorles of erystal structure are. presented loglcally and eomprehen- :
“-1fs1ve1y in this' book, which will' be of particular interest to erystallographers physmlsts, ,
" and chemlsts, as well as to teachers and students of the subject. Features that make this -
) fa notable contribution to the study of crystal structure are the extension or generahzatmn“
.. of -many: of the. theomes now in use, and. the 1ntroduct10n of new v1eWp01nts and methods
of derlvatlon ; ; '

2 The fou’r chapters give a complete presentation of the’ theorles of space lattlees and their
‘' gymmetry préperties; and of real and ideal erystals’ x-ray dlffraetlon Introduetory
material is given in the first chapter; chapter 2 covers the theory of crystal symmetry -
- from a.fresh point of view, based on original research by -the author.. In the third chapter
Uxiray dlffractlon in'teal and ideal crystals'is discussed, with much material never before
4 jpubllshed Chaptér 4 also mcludes much data not heretofore available, ‘dealing with
o :mosalc crystals, and the general theory of x- ray diffraction in dlsordered erystals. "In’' "
,_x[,:;:,.the appendices. the elements of dyadic algebra, Whlch the author employs throughout the N
RINS book 1nstead vof the usual geometrlcal methods are brleﬁy but thoroughly explamed
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’:Ready January 0 e 255 pages’ "o Illus . $4 00

" SCIENTIFIC SOCIETIES
"IN THE UNITED STATES =

By RALPH S. BATES; formerly of’ :

_the H@story Department Massachw— .Methods -described; in this ~book. inelude nO,t,-r

‘setts Instztute of Technology

1

. 'The only book that glves a full scale account’
* . .of the evolution :of American seientific’ or-:-
:-ganizations. .

:The. volume covers two and.a
half centuries of local, state and mational

- gocieties, as well as specialized . branches:
. “udpproximately 230  pages; 5% by 8%; .
-+ Probable price $3.50.

. Ready in: March.

" able price $12 50

have been only recently developed in recog-
nized, laboratories.

Ready n Febmary

More than a thousand .
,methods and modifications are given; the "
'presentatlon ig eonclse but thorough Ap N

i

-.-only those that have heen tested .and.adopted
"in-this .country and abroad, but. many that. . .

JOHN WILEY & SONS, Inc, 440-4th Ave., New York 16, N.Y.




