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ZONES OF WEAKNESS IN THE EARTH'S CRUST 
By Dr. WILLIAM BOWIE 

U. 8. COAST AND GEODETIC SURVEY 

THE advocates of the theory that the great deforma- 
tions in the earth's crust have been caused by a cool- 
ing of the interior of the earth and the collapse of the 
crust to fit the reduced area of the surface of the 
nucleus have, in general, accepted isostasy as a scien- 
tific principle. They, howzver, seem to need zones 
of weakness within which uplift occurs in order to 
permit the crust to fit the shrinking nucleus. They 
also are of the opinion that the Airy idea of isostasy 
is  the true one. 

I am writing this paper in order to calI attention 
to the idea that the areas which have been receiving 
vast amounts of sediments, possibly to depths of five 
or more miles, shouId not be the zones of greatest 
weakness in the earth's crust. 

The heaw beds of sediments are laid down. in 
general, along margins of oceans or inland seas. At  
least this is  t h e  generally expressed opinion of the 
leading writers of geological literature. It has been 

shown in "1sostasy"l and in a number of publications 
of the Coast and Geodetic Survey that areas of heavy 
sedimentation are not out of equilibrium. It is  evi- 
dent, therefore, that the weight of the sediments 
pushes down the crust beneath. The lower part of 
the crust necessarily enters subcrustal space and there 
is a horizontal movement of the displaced suborustal 
material in a direction towards the area from which 
the sediments were derived. The volume of suborus- 
tal material displaced will not be as great as the 
volume of the sediments. This is because the upper 
part of the suborustal material must be of greater 
density than that of the sediments. Of course, the 
unconsolidated sediments have very light density, 
probably not more than 2.4. It may be that the 
density is 2.2. When these sediments are consoli-
dated, the density will probably rise somewhat over 

,E.p. Dutton and Co.,-New lg27. spec. Pubs. 
40, 99, and Serial 366, U.S. Coast and Geodetic Survey. 
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an irreversible recrystallization of the metal. Theoretical 
considerations show that the ions are emitted from the 
metal and are not formed after a neutral atom evaporates. 

0%shatter-oscillations in liqz18d wlmns:  E. H. KEN- 
NARD (introduced by Ernest Merritt). I n  some experi- 
ments recently witnessed by the writer in an industrial 
plant an extraordinary and apparently little-known type 
of fluid oscillation was observed. A pipe thirty-one 
meters long, filled with water, was connected to a tank 
containing some water and above i t  air under a pressure 
of three to four atmospheres; to the other end of the 
pipe was attached a pump. A recording gauge attached 
to the pipe near the pump showed a t  regular intervals 
narrow peaks of pressure, ranging as high as seventy 
atmospheres, separated by calm intervals four to eleven 
times as long as the duration of the peaks, during which 
the pressure appeared to be slightly below atmospheric. 
The interval between the peaks was several times longer 
than the period of oscillation of the water column re-
garded as a closed organ pipe. The proposed explanation 
is that when the water column expands and its pressure 
sinks to zero, the column '(shatters." Theory indicates 
that, as soon as the pressure reaches zero a t  one point, 
a shatter-front will sweep from that point in both direc- 
tions along the column with a speed above that of sound, 
leaving the water in an expanding condition behind i t ;  
no large breaks in the column can occur, but it will be- 
come full of little cracks or holes. During the subsequent 
reconsolidation of the column the water may acquire high 
velocities toward the pump, and when the reconsolidation- 
front reaches the pump an impulsive "water-hammer" 
pressure will result. A detailed study of such oscillations 
in the laboratory would be of interest. 

On the existence of integrals of Einstein 'sgravitational 
equations for free space and their extendon to a variable: 
T. Y. THOMAS (introduced by 0. Veblen). 

Memoir of John Trowbridge: E. H. HALL. 

Bwgraphical memoir of John Xerle Coulter: WILLIAM 
TRELEASE. 

Two wntradictwns b current physical theory and th&r 
resoktion: F. S. C. NORTHROP. Our purpose is to show 
that two contradictions exist in current physical theory 
which can be met only by a certain amendment to our 
traditional atomic theory. The first contradiction will be 
demonstrated by establishing three propositions. (1) 
Atomicity is an inescapable fact. (2) Atomicity neces-
sitates the existence of a referent other than the micro- 
scopic particles. (3) According to current scientific 
theory no such referent exists. I t  appears that the facts 
permit no conclusion but that a new referent must be 
introdueed into our traditional atomic theory to replace 
the discarded absolute space. The second contradiction 
also rests on three propositions. (1) The metric of space 
is conditioned by matter. (2) This metrical structure 
exhibits uniformity over macroscopic distances. (3) 
Matter, as currently conceived, is incapable of producing 

such uniformity. Since neither of the first two premises 
can be escaped it  follows that our traditional theory of 
matter must be amended to provide a basis for the metri- 
cal uniformity which was previously assigned to absolute 
space. A consideration of what is required to produce 
the type of metric, which Einstein suggests and the facts 
reveal, indicates what the required amendment must be. 
I n  a relativity theory, space is a relation between objects. 
Hence metrical variability means that the relations be- 
tween the ultimate atomic entities change; and metrical 
uniformity means that they do not. It becomes evident, 
therefore, that the kinetic and contingent properties of 
the microscopic elements of the traditional atomic theory 
insure their adequacy as the source of local metrical 
variability, but eliminate them as the source of macro-
scopic metrical uniformity. I n  short, the general macro- 
scopic uniformity must be regarded as imposed upon 
their contingent relatedness from without. This calls 
for an entity which is atomic and physical in character, 
and so large in size and fixed in form as to surround and 
congest all the microscopic atomic entities of the tradi- 
tional atomic theory. 
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Important new textbooks in 

PSYCHOLOGY 
V .E .  P ISHER 

A N  INTRODUCTION 

TO ABNORMAL PSYCHOLOGY 

The author is Assistant Professor i n  Psychology a t  New Pork: Unzversity 

H I S  new textbook presupposes only such knowledge as  results from a course in 
'general psychology. I t s  introductory chapters treat  the individual as  a biologic 

512 pages entity, with an  inherent nature often ill-adapted to the meeting of the many problems 

12m0 of our highly socialized life. Several chapters are  then devoted to different modes of 

$2.60 reaction to difficulties, bearing out the thesis that  mental abnormalities are non-
adjustive reactions to  personal problems. The psychoses and neuroses are treated in 
some detail. A chapter is  devoted to sexual neuroses. Sleeping, dreaming, hypnosis, 
and suggestion are dealt with in their relation to mental abnormalities. 

EDMUND 8. COhTKLIN 

THE PSYCHOLOGY 

OF RELIGIOUS ADJUSTMENT 

The mthor  is  Professor of Psychology in  the Un.Cversity of Oregon 

H I S  book seeks definitely to avoid the inclusion of theological, philosophical, and 
Tdevotional material. It is a strictly psychological consideration. The author 

340 pages analyses the religious feeling and describes its mode of expression. He summarizes 
12m0 the best material on conversion, mysticism, ecstasies, prophetic states, etc. Al-
$2.00 though he does not treat  religion as an  abnoimal phenomenon, he uses his knowledge 

of abnormal psychology to discuss forms of religious fanaticism and other extreme 
features of the religious experience. 

BERNARD C. E W E R  

SOCIAL PSYCHOLOGY 
The author is Professor of Psychology a t  Pomona College 

H E  aim of this volume is to offer for courses in social psychology a com-
436 pages Tprehensive and systematic presentation of the subject with a general account of 
Crow%SVO social behavior. Outstanding features of the book are its explicit statement of the 

$2.25 nature of higher and lower levels of social process, and its emphasis upon thought as  a 
supremely important social function. 

MACMILLAN, 60 FIFTH AVENUE, NEW YORK 
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COLOR PLATES 

AGFA Color Plates, t he  modern 
miracle of photographic science, 

a r e  increasingly being adopted b y  
laboratory workers and  scientists 
who require authentic photographs 
in na tura l  color fo r  permanent record 
or lantern-slide projection. 

Natura l  color photography h a s  a 
direct application t o  your work. 
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handbook 
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PHOTO~ELECTRIC CELLS 

THE BURT CELL 

Without BrctigusHighly Sensitive 

Absolutely Reproducible-Instantaneous in Response 

The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 

Described in Bulletin No. 271 

QUARTZ CELLS-We are pleased to announce that 
we are manufacturing reproducible quartz photo-
cells for measurement of ultra-violet. 

We also manufacture the STABILIZED OSCILLO- 
SCOPE-the only VISUAL OSCILLOQRAPH having 
a linear time axis and no inertia-giving an accurate 
picture of high frequency wave forms. This is  a most 
powerful tool for the study of periodic phenomena. 

Write for Bulletin 278 

DR. ROBERT C. BURT 
Manufacturing and Consulting Physicist 

327 S. Michigan Ave., Pasadena, Calif. 
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for Botanists" 

Write for our illustrated catalog 
H. CONANT 


