
456 SCIENCE VOL. 90, NO. 2342 

session was given over to the val~le of the soybean in 
s~lpplementiag deficient diets; one to the avitaminoses 
and alcoholism and metabolism; and one to fortification 
of foods with vitamins and hyperritaminoses. A 
further session dealt with nutrition as a factor in the 
geographical distribution of dental caries and para- 
dentosis; and a final session was given over to a dis-
cussion of defective nutrition and public health. 

H e a l t h  Educci t io~,:  Dr. I r a  V. Hiscoclr and Dr. ?I7. 
P. Shepard, in charge. The sessions on health educa- 
tion rr-ere all joint sessions arranged by the SlTestern 
Branch of the American Public Health Association. 
The sessions were opened by a symposium on health 
education a t  which addresses and reports upon various 
aspects of health ed~lcation were presented. Following 
this session the program was divided illto five sessions 
meeting simultaneously; three dealing with school 
health education (health instruction in the classroom, 
health service in schools and physical education and 
recreation), and t v o  with health education of the pnb- 
lie. The sessions continued with a rksumk of the 
discussions on school health education and ~vi th  further 
sessions on health ed~lcation of the public. The ses-
sions concluded with a 011general sympos i~~m health 
education a t  which Dr. Walter H .  Brovn summarized 
the discussion on school health education, Dr. W. 

Ford Higby that 011 health ed~lcation of the public, 
and Dr. I r a  V. Hiscock discussed health education in 
the U. S. A. 

S o i l  Resoz~rces :  C. F. Shaw, S. W. Cosby, &I.H .  
Lapham, R. E. Storie and SST. IV. Weir, in charge. 
This section, under the leaclership of the late C. F. 
Shaw, was somevhat differently organized from the 
other sections. The main emphasis was laid on in-
formal disc~lssion of topics rather than upon formal 
presentation of papers. Included in the program were 
t ~ v o  two-day field trips; one to Placerrille and way 
stations and one to TTatsonville and Santa Crnz and 
way stations to inspect projects dealing with land use 
and inethods of conservation and to serve as  a basis 
for  discussions a t  follo~~ring sessions. Sessions were 
devoted to natural factors determining land use; soil, 
climate, water s~ lpp ly  and topography, and to methods 
of study and mapping of the natural factors determin- 
ing lancl use, A series of sessions vere devoted to 
soil conditions and land use in various localities; in  
the foothills a n J  interior valleys of California, in 
Oregon, in TITashington, in the western Canadian prov- 
inces, in Central America, in Mexico, in China, in the 
tropical Pacific, in Australia and Kern Zealand, and in 
the Pacific coastal regions. The sessions closed with a 
general discussion of soil problems of Pacific lancls. 
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OURearth originated about 2,000 million Fears ago. 
Great changes must have occurred in its early history, 
but even get both gradual and sudden changes shorn 
us that it has not gained complete equilibrium. The 
sudden movements, which we call earthquakes, give us 
important information abo~lt  the constitution of the 
earth. 

The main features of earthquakes are fractures and 
displacements which occur usually a t  some d_epth, the 
focus of the earthquake, b ~ l t  v7hich occasionally may 
extend to the surface and be visible there in the form 
of cracks, displacecl roads or fences, eto. Such dis- 
placements frequently recur for  long intervals in time 
and space in the same direction. A well-knon~n ex- 
ample is the fault system in California, especially the 
San  Andreas fanlt. The nlovements there occur in such 
a way that the eastern (coatinental) side moves south- 
eastward relative to the veste ern (Pacific) side. The 
same fact is proved by geologic measurements in 

1 Abstract of a public address at the Sixth Pacific Con- 
,gress, Berkeley, Calif., August 1, 1939. 

japan."^ mentioned already, movements occur grad- 
ually as well as during earthquakes. I f  in a certain 
region a block along one side of the fault mores 
g ~ a d ~ l a l l yin one direction relative to the block on the 
other side, strains will be set up  along the fault which 
finally lead to an earthquake at  the time when the strain 
exceeds the breaking strength of the material and a 
break occurs. B t  this moment the material on one 
side of the fanlt "snaps" to~vards the unstrained posi- 
tion in one direction, that on the other side of the fault 
in the opposite direction. On both sides there is a 
compression in the direction in rrhich the "snapping" 

2 During the meeting of the Pacific Science Congress 
Professor Ch. Tsuboi stated that in Japan, along all faults 
~vithout exception, the continental (western) side is mov- 
ing southward relative to the Pacific side; and, according 
to a statement by Dr. Bailey Willis, move~nents along the 
major fault in the Philippines occur in the same way, the 
continental side moves southward relative to the Pacific 
aide. These results suggest the possibility of a general
movement of Eastern Asia and Western North America 
to the south relative to the Pacific Basin. However, many 
more observations are needed before this can be considered 
a fact. 
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occurs and a dilatation in the opposite direction so 
that in such a simple case we should expect two 
quadrants about the source in mhich compressional 
waves are observed and two with dilatational waves. I t  
is of interest that such patterns of compressions and 
dilatations are actually obser-ted in earthquakes. More 
complicated patterns occur xvhen the shock occurs at  
some depth and along a fault plane which is not ver- 
tical. The fact that thus f a r  definite patterns have 
been observed in all earthquakes (no data exist for  
those produced by volcanic eruptions) regardless of 
their focal depth indicates that in all shocks the 
processes producing the waves are of the same type 
of (+faultingv (shearing) and can not be due to a pure 
explosion or collapse in the interior of the earth. 

The "shallow" earthquake? (less than 30 miles deep) 
show one belt of high activity arounci the Pacific Ocean, 
and another through southern Asia and the Mediter- 
ranean. The '(great" earthquakes are more common 
around the Pacific, A still larger percentage of the 
"intermediate" shocks (depth 30 to 200 miles) and 
all verx deep shocks which have been found thus f a r  
(maximum depth about 450 miles) originate in the 
circum-Pacific area. The boundary of the true Pacific 
Basin is outlined by the earthquake epicenters. On the 
west side it follows the "Andesite line," which sepa- 
rates regions of different petrologic and chemical com- 
position, and runs east of Japan, the Marianne Islands, 
the Palan Islands, thence north of Xew Guinea and 
the New Hebrides towards the islands of Samoa which 
are  on the Pacific side, and then turns southward, 
leaving the Icermadec Islands and New Zealand on the 
"continental" side. On the American side, the boun- 
dary is close to the coast. The fact that the foci of 
all earthquakes originating deeper than 200 miles have 
been found close to and on the continental side of this 
boundary indicates that the Pacific Basin has a unique 
structure. 

The waves produced bj- an earthquake spread in all 
diiections. There are different types, which are char- 
acterized by different modes of vibrations and different 
speeds. The fastest waves are of the "push-pull" 
(longitudinal) type and travel through the interior of 
the earth. They are followed by vibrations in which 
the p"artic1es vibrate sidewise back ancl forth. The 
last group are various types of surface waves, travel- 
ing exclusively along the surface of the earth. The 
speed of the first waves has been determined in various 
regions. The results indicate that certain granitic and 
basaltic layers exist in the continental regions down 
to a discontinuity a t  depths between 20 and 35 miles, 
depending on the locality. The data for  the Pacific 
Basin are scant and agree with the assumption that 
the continental surface layers are missing there. On 
the other hand, in Japan  and New Zealand, which we 
have considered already as belonging to the "conti- 

nental" area, these continental surface layers clearly 
exist, though their thickness is relatively small; this is 
true also for  the California coastal region. 

The waves traveling along the surface lead to similar 
conclusions. They sho~ir, in addition, that the surface 
structures of the Atlantic ancl Indian Oceans are 
similar to those under the continents, but much thinner. 
Surface waves crossing the boundaries of the Pacific 
Basin lose a noticeable fraction of their energy, which 
indicates this boundary is a marked discontinuity 
between different structures. The fact that very long 
waves are not appreciably affected leads to the conclu- 
sion that the difference between these structures ends 
a t  a depth of noticeably less than 100 miles. 

Finally, waves which are reflected at  the surface of 
the earth can be used to deduce conclusions as to the 
conditions at  the point of reflection. I f  the distance 
between the source of the shock and the recording 
stations exceeds a few thousand kilometers, the energy 
of the "echo" is stronger if the reflection has taken 
place within the continental surface layer than if this 
was absent a t  the point of reflection. Discussion of 
these observations has confirmed results from other 
sources and added some details as to the exact location 
of the boundary of the "Pacific Basin." I t  has added 
evidence in favor of a limited area with continental 
structure in the southeastern part  of the Pacific and 
of Pacific type of structure in a part of the Arctic 
basin. 

A11 evidence available agrees with the conclusion 
that the layers which form the uppermost crust in the 
continents are lacking in the Pacific Basin as defined 
abore. The belt surrounding the Pacific Basin is char-
acterized by faults in great number. Earthquakes 
originating a t  depths from close to the surface down 
to several hundred miles and the existence of relatively 
large gravity anomalies in many of the areas involved 
leave no doubt that this belt is the most active region 
of the world and that changes are going on in i t  
extending from the surface to a depth of a few hun- 
dred miles a t  least. These processes, on which local 
changes are superimposed, seem to persist, in their 
directional characteristics over long-time intervals and 
over large distances, a t  least notable fractions of the 
Pacific boundary. The source of the energy which pro- 
duces these movements ancl the mechanism involved 
are  not known exactly. I t  seems very likely that sub- 
crustal currents, perhaps due to thermal processes, 
ancl the difference in structure between the Pacific basin 
and the surrounding ?egions play an important role. 

However, another conclusion is unavoidable : There 
is no reason why the earthquakes around the Pacific 
belt should cease. While me can not predict the exact 
time or location of coming shocks, there is no doubt 
that there mill be great earthquakes somewhere around 
the Pacific Basin during each coming year. As a 
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matter of fact there is no day without small shocks 
in this narrow belt. However, there need not be any 
exccssive damage connected with these shocks, even the 
greatest, as the science of engineering has macle such 
progress during recent gears that earthquake resistant 
structures can be bnilt a t  a cost not esceecling much 

the cost of orclinary buildings. Jus t  as  large parts 
of California have been made "dronght-proof," so 
that even in the driest years no lack of Ivater is to be 
feared, all works of construction in tile circnni-Pacific 
belt should be made "earthynake lsroof," thus provid- 
ing another triumph of science. 

SCIENTIFIC EVENTS 

T H E  C I T Y  A N D  RURAL H E A L T H  


C O N S E R V A T I O N  C O N T E S T  

THE Chamber of Colllmcree of the Ullited States 

in cooperation with the American public llealtll 
ciation has announced awards for tlie 1 9 3  City Health 
Conservation Contest and the 1938 Rnral Health Con- 
servation Contest. These contests are  said to be the 
most effective means of stimulating adequate health 
protection and health promotion services yet devlsed 
in this country. 

An ards are maile not necessarily to the healthiest 
eomn~unities, but rather on the effectiveness with which 
a cominuliity is meeting its health prolslems. Each city 
or count^ is appraised by a grading coinnuttee consist- 
ing of a group of carefully selected health experts from 
all parts of the country. Each conununity is appraised 
on what mcasnres it  takes: (I) to provide arid safe- 
guard lts water supply; (2) to furnish adequate and 
safe sewerage disposal; (3)  to reduce infant and ma- 
ternal deaths; (41 to tuberculosis and sy131111is; 
( 5 )  to protect its citizens against otller conlnlLlnlcable 
diseases; (6) to insure healtlly (7) to pro-
tect and safeguard its miIk and other foocis; (8)  to 
prolnote cooperation with its physicians and 
dentists in furnislling necesGary services to all those 

need illem; and (9) to enlarge and improve its lay- 
of mays alld means of preventingsick-

ness and death and of maintaining good health. 
~l~~ c i ty  ~ ~ ~ l ~cor1test is financed by ha group of 

life insllrance companies. TIle Rural Healtll Contest 
is financed by the IT. K. Xellogg Foundation of Battle 
creel;:xichigran. ~h~ in canaCla is sponsored 
jointly by the callaclian public ~ 1 ~ ~ 1 t h  ~ and~ ~ 
the American Public Health Association. 

T~~ one on tuberculosis and one on 
syphilis, are carried on i n  conjunction with the City 
~ 1 ~ ~ 1 t h  ~ are made to  tllose competing ~ ~contest. ~ . ~ 
cities mllich to have the conlprehensive 

ancl progranls for combattillg tllberculosis and 
syphilis as follows : 

In G P O I I ~I ( d i e s  over 500,000 population) Cleveland, 
Ohio, nins the first anard. Awards of merit in this popu- 
lation group go to Buffalo, N. Y., and Pittsburgh, Pa. 

I?,G~~~~ 11 (cities of 250,000 to  500,000 population) 
Prol.idcnce, R. I., is the winner. Awards of nlerit in this 
group go to Memphis, Tenn.; Louisville, Icy.; Dallas, 
Texas, and Cincinnati, Ohio. 

111Group 111 (cities of 100.000 to 230,000 population) 
tho n-inner is Grand Rapids. NicB. Avards of merit go 
to Reading, Pa.;  YonIiers, N. S.. and Erie, Pa. 

In  Group IV (cities of 50,000 to 100,000 population) the 
winner is Sen  ton, hIclass. dwalds of merit go to Madison, 
wis., Greens,,oro, N. C., and Elansl,i tied. 

from 20,000to 50,000 population) 
tho ,inner is Plainfield, N, J. of merit go to 
~ ~ i ~ o ~ ~ ~ ,inn.; Orange, N. J., and stanlford, colln. 


In Group VI  (cities of less thall 20,000 population) the 

%-inneris Englen-ood, N. J. A~~rards
of merit go to Rib-

bing, Minn., and Tirginia, bfinn. 


1, the 1935 special contest for ~ ~control b ~ 
~ ~ ~ t f ~ ~ d ,corm., alld xcwton, nxass,, for first 
place. aclditioll a certificate of nlerit a.rparded 
to xetrllaven, the 1938 special coIltestcorm. 
for syphilis control tile I17as~ ~ ~ i ~ ~ i l l ~ ,lcy. 

T H E  BAY O F  

T H E  U N I V E R S I T Y  OF M I N N E S O T A  


THE LTniversity of Ninnesota Expedition to  Hur l~on  
Bay returned to Minneapolis on September 18. It left 
Senneterre, P. Q., by plane on June 25, arriving a t  its 

RichmO1ld June 2fi. 
Ricliniond Gulf is a large, triangular body of salt 

water in Lat. 56' 16' PJ. ancl Long. 76' 30' K. It is 
surrounded hy hills rising SO0 to 1,500 feet above sea 
level, makjllg this region relatively rugged for  the east 
coast of Hudson Ray. Tlle thoroughly glaciated hills 
are  conlposed of seclinientaries of various kinds over-
laid or penetrated by diabake trap, and also are com- 

posed in some cases of -ircllaean granites. 
Botanically, the area is significant not only because 

~ ~ i ~ t i ~ ~it has needed thorough botanicaI exploration, but also 
because it has a great diversity of habitats and lies at  
the transition froin coniferous forest to  the barren 
gr0~lnc1s. 

d ~ the expedition collected flowering The mcmhers of 
plant:, ferns and some mosses, lichens and hepatics in 
the Richmond Gulf area until August 13. At  this time 
the party left by canoe for  Great Whale River. Col-
lections ~vere made in the vicinity of Great Whale 
River and along ~Ianitounuck Souncl until the arrival 
of the Hudson's Ray Compaiiy's vessel on Sugast  22. 
The opportunity was takcn to accompany the veqsel 
on its annual visit to the Bplcher Islands, 'idlere further 
collections 11-ere made. The return trip on the vessel 
was completed on September 11upon arrival a t  the 


