 Are Felt in
Two Counties

Quake Rocks Area East
of Malvern---Leola Re-

B i povss T8 . 3,
|

Mclvern, Nov. 17.— (Special)—An
! earthquake was noted ing the eastern
épart of Malvern some time between
6:15 and 6:30 Sunday morning and
is shid by those who observed it to
\,have continued for about two min-

| utes. Some excitement was occasioned
)and many persons left their beds, but
no real damage was reported and the
shock was not repeated.

The shock was felt at Damascus
and Huskey Creek, small settlements
‘' south of here, and at the last named
. place three window panes were broken
f- lin the home of Mrs. Lee Anna Fitz-
bugh. The shock was distinetly felt

e at Perla, a half mile east of here,
: | where there is a brick plant and other
i |industries.

& - Leola, Nov. 17.—(Special)—A dis-
g tinet earthquake shock was felt here
2 at 6:30 Sunday morning. Persons

throughout this community who were

not up were aroused from their sleep

and many of them ran from their

houses much terrified. There was only

one shock and it lasted only a few

seconds.

There is no blasting in this vicinity

- nor was any sound of a blast heard
(== previous to-or following the shock.
S No damage was done. A report from
. Malvern indicates that the shock was

felt there.

~ Seismograph

. Installed By
Collese Here

b l&«(/‘) NAAALN «%D 3
o — a-7-30
‘First Tests of Instr?xment

. to Record Earth
. Shocks Completed.

, ;  The seismograph, which was ob-
. i tained several months ago for Little
;Rock Collgge, was installed yesterday
. and the first test of the instruments
! was being made last night. The tist

will be completed today.
- Plans® for the
5 'mad.e‘ ‘about a year ago and & dark-
¢ ! room and vault were constructed in

-

. the ‘basement of a building at St.

:;]ohn’_s Seminary in Pulaski Heights.
" The instruments have been at the coi-
. lege several weeks, but could not be
. installed until a clock had been made
s especially for the station.
. A The Rey. James B. Macelwane, S.
= ad director of the department of
- geo-physics of St. Louis University,
‘and the Rev. J. 8. Joliet, assistant
: . professor of seismology at St. Louis
.Unlvqrsny. arrived here yesterday
{ morning and spent the day with stu-
dents of the college and seminary in-
;stalhng the instruments. The Rev.
! John J. Healey, registrar of Littie
. Rock Qollege, will have supervision of
: the seismograph,
+ » Most of the day yesterday was
- spent in installing e instruments
;aqd adjusting gthem. Adjustments
. will be made as long as necessary, it
. prpbably taking a year or longer.
! ‘l‘he instruments consist of two
3 . seismometers, two drums carrying
:photographlc film, the clock, a radio
a}nd specla_ﬂ equipment used in opera-
* tion of seismographs. KEach seismom-

seismograph were

P rc b Al O taeed .

1

 _The potential earthquake risk in : e ; ’s
\the Mississippi vailey has attracted My“enous Shakmg of Earth

"much attention on the part of seis- rust Studied at Harvar_d.
. mologists, according to the Rev. aaﬂx : -{IZ 30
. Macelwane. The New Madrid area Caihbridge, Mass, Dec. 17—(P

vin northeastern Arkansas, southeast- Mysterious shakings of the
“ern Missouri, southern Illinois, west-| crust, as yet unexplained by science,
‘ern Kentucky and Temnnessee and| have held attention of the Harvard
northwestern Mississippi has been sub- selsmograph station for four days.

ject to earthquakes many times. Since Sunday, instruments showed,
" «The most serious of the New Mad-| the ground has moved back and forth
. did earthquakes came shortly after 2 rythmically and constantly. The shak-
'a. m. December 16, 1811. This was| ings reached a climax late Tuesday |
8! nwed by another January 23, 1812, | Today, they were decreasing in severity |
£ at intervals by others. It is| and Dr. L. Don Leet, in charge of th‘e‘
ca 1 that between December 16,| station, expected that they would die|

1%. . und March 15, 1812, Jared| out during the night. |
Brooks of Louisville, Ky., noted 1. Dr. Kirtley F. Mather, professor of|
851 distincet shocks, ! geology at Harvard University, and Dr.

~During the years 1815 to 1923.| Leet, sald that as yet no satisfactory
there are known to have occurred 20| answer to the phenomenon existed.
earthquakes in Missouri, 27 in Ten- These unexplathed oscillations have
‘nessee and 28 in Illinois. peen observed from time to time by

The department of geo-physics of | selsmograph stations all over the world.

St. Louis University, immediately on The oscillations recorded since Sun-
.its organization in 1925, fixed upon | gay at Harvard have been more. severe
1 the study ‘of earthquakes in the New | than those usually observed. About 8ix
Madrid region as one of its msajor re- | geconds were required to complete
.search projects. W3th the co-opera-| each swing of the rythmically moving
tion of various agencies and organi-| earth. While each movement was not|
zations, encouraging progress has been | greater than & couple of ten thous-|
made. The Mississippi River Com-| andths of an inch in elther direction, |
,mission, the United States Coast and :
- Geodetic Survey, the Weather Bureau,
“the Postoffice Department and the
United States Army in its flood.con-
trol work have assisted, :
“The station of Little Rock Coilege
will “be operated in conjunction with
the work of St. Louis University, the
results to be published in the name of
the local institution. It will be a
part_of some 260 stations on an in-
.ternational list that exchange reports
and information.

«+A -thifrd station will be located on
the southeast side of the New Madrid
"area’as soon &s a suitable site is lo-
vcated. The Little Rock station is at|
s the southwest side, while the station |
.in St. Louis is &t the northern edge. |
""The reports of the three stations will |
"be ‘combined in an extensive study of |
the -area. : " |

. Several local business firms -and |
protessional men assisted in the in-|
_stalldtion of the seismograph and in |
.prepiring the vault for its location.
Phe_.. Rev. Healey said he wished
ito .thank each -one. The following |
. werethe ones who assisted: Arkau-‘;
sas-«Foundry Company, Arkansas !
'Power and Light Company, George C. | |
'%mgé‘nere state ge]o)logist: Arkansaw | |
. Watér Company, Darragh Company,; | /% STE
gitﬂ‘-‘; Rock Gas and Fuei Company,| | i oo
1P, F. Connelly Paving Company, W.
| Terry Feild, L. J. N. Keliher, D. W.
Dickinson, Finley-Turner Tire and
. Service Company, Justin Matthews, |
Big Rock Stone and Material Com-
‘pany; Arkansas Electric Company, '
’555 Tire and Service Company, the
Right Rev. Msgr. H. H. Wernke and |
the Missouri Pacific Railroad.

resents tremendous forces at work to
maintain such motion for hours and
days.” The technical name for these
microscopic shakings is microseisms.

waves on the ocean peating upon the
coasts. -

‘4g the shakings are caused by very

the other side of the globe.”

“The third theory,” Dr. Mather cons,
tinued, “is they are caused by adjust-
ments in the deep interior of the
earth.”

QUAKE RECORDED ,

AR

tion Not Registered,

However. .
/-2.8- 3/

0

|  The seismograpn at the Little Rock

| College observatory on Pulaski Heights
yesterday registered an earthquake
which ‘began at 2:39 p. m. and con-
tinued for about an hour, it was Te-

| ported last night. Some of the equip-

| ment for the seismological observatory
has not yet been completed or in
stalled, and it was impossible to deter-

| mine accurately the intensity, distance

Believed to Have Rgzsult'ed:

ihe announcement sald, “even that rep-| |

vears of study, Dr. Mather said have;‘ '
evolved three theories. The first is the ||
microseisms are caused by severe storm | | ago through co-operation 'of She- ROV,

“A second theory,” Dr. Mather said, | ganization for the

distant earthquakes taking place on! E

BY SEISMOGRAPH
Intenéity, Distance and Loca- =1 i_i. et
ANOTHER QUAKE IN
OUNTRY

From Quake in Managua,

| @%w&'c‘aragua. #5138

| Earth tremors, believed to have re-

| sulted from the earthquake which de- |

§stroyed the city of Managua, Nicara-
gua, were recorded by the selsmograph
at St. John’s seminary, Pulaski Helights,

yesterday morning.

| Ordinarily the photographic record is
removed from the machine about 6 p.
m. each day, but when officlals of the
seminary heard of the earthquake in
Nicaragua yesterday morning, they re-
moved the photographic sheet and
found that a sharp disturbance was
recorded, beginning at 10:07 and con-
tinuing 26 minutes and.30 seconds.

| brief duration.

| The Rev. John J. Healey of Little

| Rock College said the amplitude on the

| photographlc record was small and

| sharp, indicating that the disturbance
was comparatively near. He estimat-

ed the distance at 1,700 to 2,000 miles, |

but sald the seminary “staff 18 not
equipped to determine accurately the
‘ distance or direction of disturbances
recorded.
}\ recorded frequently by the selsmo-
|' graph, but are not reported because the
| direction cannot be determined.
Recently the machine recorded a dis-
| turbance, estimated to be at a great
1distance from Little Rock, and - this
| was confirmed by press dispatches tell-
| ing of a quake in the Pacific ocean
approximately 7,000 miles from here.
The selsmograph was installed a year
| John E. McAlwane of St. Louis Univer-
sity, who is & member of & national or-
study of earth
tremors in the Mississippl valley.

At New Madrid, Mo.

a 420~ 30

pecial to the Gazette.

! Poplar , Bluff, Mo, July 18.—Earth
‘tremors in the vicinity of New Madrid
today were felt by hundreds of per-
sons. The quake rattled windows and
swayed telephone lines.

B0
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ot 01

Texas Towns bhut No
One Injured.

———————

‘Dispatches from Nicaragua said the
| quake began there at 10:10 and was of |

He saild disturbances are |

Earth Tremors Rattle Windows |

New Cracks in Walls of West

eries

; ¢

| ocks

JoshietaY 1]

No Loss of Life Report-

ed; Mexico Also
Feels Tremors.

Dallag, Tex., Aug. 17.—(&)—Earth

| tremors, described by the Rev. James

B. McElwane. scismologist at St

' Louis University, as strong_enough to

cause destruction if originating 1n
populated regions. shook - west and
central Texas Sunday. :

No loss of life was _reported
throughout an area of w_hlch San
Antonio was the largest city to re-

the shock.

porFtather McElwane said the school’s

- seismograph recorded the tremors as
| 830 miles southwest of St. Louis.

This would place the origin in Mexi-

co. Chihuahua City, Mexico. report-

ed shocks sand several persons were

reported injured by tremors at Qax-
a, Mexico.

acI:. A. Nelson, head of the depart-
ment of geology at Texas College of
Mines and Arts, said the shocks prob-
ably were the “tail .end” of intense
disturbances in Mexico.

The Weather Bureau at San An-
tonio reported the tremors lasted T2

conds. 3 :
smValentine, in the southeru Sierra

Vieja mountains, soemed to bear the
prunt of the shock. Adobg houses
were wrecked. The town’s brick

school plant Wafs 1;mmaged badly and

rery chimney iell.

s Cgrsicana‘ywas the farthest east
| city. to report the tremors, giving the |
| shock zone a Width of' at least

miles in Texas. R

Commanche Springs, flowing 60,-

000,000 gallons of water daily,'spout-

ed muddy water for an hour after

the tremor, but apparently the flow

was not otherwise affected. ' i
. The last previous qualie rego;‘ted in

Texas was July 30. 1925. Nine west
‘Texas points at that - time reported |

violent earth vibrations. Northwest- |

ern Oklahoma, New Mexico and Kan-

| sas points likewise reported tremors.
| There was little damage to property
| and no lives were reported lost.

_ Tremors in Mexico.

Mexico City, Aug. 17.—(A’)f—8e¥-
eral walls collapsed a'nd a few people
were slightly injured in a strong trem-
blor which shook Pinotepa, Oaxaca,

terday. :
earllls;e:: . dispaytches said  the shock,
which occurred before dawn, threw
the inhabitants into a panic and that
they abandoned their homes and spent
the rest of the night in the open.

Centered in Nicaragna.
Mexico City, Aus. 1G.—(1P)'-—The
Tacubaya observatory here estimates
| that the epicenter of the earthquake
i felt in Texas and porthr-rn Mexico
early yesterday was 1n Central Amer-

IFINAL TEST GIVEN

Instrument at Little Rock Col-
lege Is Operating Sat-

/@w}'n__tgsfactorily. i

J., director of the Department of Geo-
physics at 8t. Louls University, and the
| Rev. J. 8. Joliat, assistant professor of
| seismology at the school, left last night
for Bt. Louis after supervising the in-
 stallation of a selsmograph laboratory
' Saturday and Sunday at Little Rock
S&l}l&g%‘ The s‘;:smograph. is one in a
‘ more than 260 in

| of the United States. 5 gt e

. eter is operated with & drum which
; ' records any movements of the earth.
- One seismometer records movements
E - of the earth in an east-west direction,
) the other recording north-south move- | |
! 17 gents. i
+ Movements of the earth are detect-
? on the seismometer and are trans-
erred to the photographic film by a
'smali ray of light that is adjusted
¢ goperly. 1f there are no earth move-
. ments, the ray of light makes a con-
. . - tinuous line across the film,
. #The drums around which the film
- i§ placed turn over once in 24 hours
y an intricate system of weights and
_pulleys. - The clock is used to register
: passing of each minute and hour
J by marking the film. The clock was
.made'specially for the seismograph by
il i Chicago company after the Rev. "
. :Macelwane had spent some time in
:Jurope in an unsuccessful search for
" the type he wanted. ; ‘
. The radio wili be used to set the
ck with the time signals broadcast
. the Naval Ra- |

The two members of the St. Louis
University faculty, authorities in the
field, came to Little Rock last week to
‘, supervise the installation of the instru-
(ment and to conduct initial tests of
the seismograph. The tests were begun
Sunday and completed yesterday. The!

' instruments were declared to be work-

ing satisfactorily, although no unusual |
earth movement was recorded on the
first films tried.

The observatory will be supervised by
the Rev. John J. Healey, president of
Little Rock College. Minor adjustments
may be necessary for the seismograph
for several months, but these will be
handled by the Rev. Mr. Healey. Use
of the federal radio station at Arling-
ton, Va., will be made to adjust the
timing of the instrument at 11 a. m.
each day. phaldly

St. Louis Seismograph Records
- Earth Shocks. ,
; o s e S - B
-3t Louis, Dec. 9.—(#)—An earth-
«uake was recorded on the seismograph
at St. Louis University today. The dis-

 turbance apparently occurred approxi-

mately 1,630 miles from St. Louis in
southwesterly direction.

e

TO SEISMOGRAPH

and approximate location of the dis-
turbance. 4

Short wave radio equipment will ar-
rive’ Friday and will be utilized as soon
as possible, those in charge of the ob-
servatory said. Several other earth-
quakes have been recorded by the col-
lege seismograph.

QUAKE RECORDED

The Rev. James B. Macelwane, 8.

Instrument Here Believed to
Have Felt Shock in New
sicte Zealand /
Jaob. 423! 4o s

Between 5:06 and 7: p. m. on
Tuesday, when the disastfous New Zea-
land earthquake occurred, distinct dis-
turbances were recorded on the selsmo-
graph at Little Rock College, a check
of the records yesterday revealed. THe
instrument, for recording unusual
movements of the earth, was installed
ir a specially built room at tihe college
several months ago, and dalily record-
ings are made, .

Operators of the instrunje
night sald they could not G S
the disturbances noted Tuewday were
those caused by the New Zealand
earthquake, as the Little Rock seismo-
graph does not record location of local
‘movements. However, by computing
the differences in time between Little
Rock and New Zealand, and by com-
parison of the duration of the shocks,
| 1 was sald it is possible that the move-
ments of the earth record~" Tere were
caused by the earthquake.

i A short wave radio receiving set,
which has been under construction
since the seismograph was installed,
will be placed in operation at the sta-
tlon todsay. It will be connected with
the seismograph instruments an'd"wuk,
record exact time with each movement.
'The recelving set will "g}ck'up”‘ts"{x\é‘

signals trom the government station
as Afﬁmgwn Va. It will be tested to-

BY SEISMOGRAPH

| jea. probably in Nicaragud.

El Paso, Tex., Aug. 18.—(P)—An- i Th% quake was reglsteredb ?‘ ;];: ‘
earthquake in the Big Bend country of observatory’s instruments, “u eablé
Texas this afternoon was felt westward not strongh enough to be mnoticeable
in New Mexico. The tremor followed | | o the public. ‘ o o

an earth disturbance felt in the :e;tii&;ln |

jast Sunday..No one was reporte - ; 2 :

Juresk: Intense Earth Tremor Felt at
The tremors appeared to have been Blyth e wne. ;

of greatest intensity at Alpine, Tex., &
village of 500 population, 160 miles east
of El Paso.

Residents fled panic-stricken into
the streets as new. cracks appeared 1'11‘
walls already damaged by sunday’s
quake. Most of the houses are of adobe
construction.

by tt 2411

to the Gazette. - e
s!’gli;}mevme. Dec. 10.}—-An 1n'ynse earth
tremor which aroused slumbering resi-
dents here early today did no c[amags
to buildings or streets. The quake was
of a local nature, being felt only slight- |
1y in near-by towns, pbut was described
by several persons as one of the moat‘
In the Mexican quarter, many P~ goyere shocks to occur here in recent
sons gathered around churches and yeats. s <yl
priyed Ior pRote-sion. The tremor occurred at 2:10 a. M.
The quake was reported at Alpine at | and brought many persons from their
1:37 p. m, and was preceded Dbyl peds. It was accompanied by a heavy |
another shock early in the day at 2:42 rumble that lasted several ,‘seconds,
2. m. Charles Phillips Jr., local official weath-

Many people in Alpine have slept in er observer, saidi
the open since Sunday’s quake. |

Railroad offices in lilocila;s;e;% utr]::i
tre was y ]
%:gxglt‘l;g?mﬁeported it was felt at ‘
- Pecos and Alpine, Tex., on the east and
ot Tobo, 20 miles west of Valentine, but
not at Sierra. Blanca, 60 miles west.

Some clocks were stopped at Valen- |
tine, Pecos and Lobo.’

At Carlsbad, N. M., a shock was suf-
ficient to rattle windows. Carlsbad re-
ceived two shocks Sunday when two
tremors were recorded in west Texas |
and southern New Mexico. 5

ismograph at Regis College,
; D;Ir‘xl‘lzeet:se ('Jol.‘?_g recorded an earthquake
| of two minutes duration, just before
1:20 p. m. (M. 8. T.) Father A, W. For-

& %
>

stall, “seismologist, sald the quake Was
Texas. 1
mA severe quake,,lasting_ one quarter |
of an hour, was registered at 8:10 a. m;; i
Pather Forstall said this quake was no
on the American continent. ;
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No Property Damage
- Is Caused. 5,

~ Blytheville, Dee. 10.— (&)—DBlythe-
ville citizens were awakened ~ from
thein slumbers ac 2:10 a. m. today by
| an earth tremor of considerable in-
tensity, }
~ Charles Phillips Jr., official weath-|
er observer, said there was a single
shock. /

- Homes were shaken and windows
were rattled, but there was no ap-
parent damage.

. The seismograph at Little Rock
College, located at the Pulaski Heights |
observatory, recorded an earthquake
shock at 2:14 a. m. Thursday. It was
| said to have been slight—barely
| enough to register on the instrument.

- The distance and direction are not
determined until the sheets are check-

g

i\*o record was obtained on the seis-
at St. Louis University, ac-
ito press dispatches from St.

Temblors Shake Several
ouses at Brinkley.

e gazerte, 12—/ 8= J/

Y, Dec. 17—Earth temblors

ississippi afid Tennessee and
river in Arkansas were no-

\ throughout
_entire mid-South at 9:40 o’clock
night and created consternation
esidents in sections of four

damage was reported. Thel
was felt from Helena, Ark., on
to Birmingham on the east
n Jackson, Miss., on the south,
on, Tenn, on the north.
nth, Miss.,, where the shock
“to have been the greatest,
were broken and walls cracked.
W. L. Kennon, professor of
nd astronomy at the Univer-
Mississippi, sald it was the
most severe felt in mnorth-
Mississippl in the past 20 years.”
ld earthquake shock
erable rumbling and lasted
0 seconds,” Professor Kennon

ts left their rooms in Memphis
ite the downpour of rain,

: ancement movements,
.~ Earth Shock Recorded.—Observers at
the Little Rock College seismograph,
earthquake recording instrument, said
that a severe temblor was recorded at
12:20 p. m. yesterday. The disturbance
continued for from 75 to 90 minutes,
and s one of the most pronounced
t:l*l”;dego uitnoe the instrument

ed about a year ago. It was
mpossible to locate the place of the
ishock. /~7-32 . Uep X7y

v dne'%lgance in Five Million.
On the heels of the recent earthquake
disaster at Santiago, Cuba, comes the
assuring note that the region of the
United States around New York is
X ps the safest place on the North
erican continent for' this type of
This fact comes from the ex-
i ‘book of Jokn Ripley Freeman,
formerly president of the American So-
cities of Mechanical and Civil Engi-
neers, just published. This volume ot
“Earthquake Damage and Earthquake
Insurance” is based on a 25-year study
by the author on the causes and ef-
fects of earthquakes. o
A surprising note is the relatively
 damage in the United States due
‘earthquake in the last century. In-
luding the dangerous region west of
the Rockies, Mr. Freeman finds that
although 700 or more lives were lost in
San Francisco disaster of 1906, there
» only 930 persons in the whole
ed States who died directly or in-
directly through earthquakes in the
‘century. And this includes the
leston, S. C.. quake of 1886, where
e hundred people lost their lives. .
The property damage due to quakes
the last century is also relatively
yw, being given by Mr. Freeman as
$40,000,000. - This does not include
the damage done by resulting fixes;

Jogptz. 221-320
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Guantanamo Bay, Cuba—A scientific
explanation of earthquakes, called the
theory of isostasy will be tested anew
lin the West Indies from a submerged
| submarine.

The International Science Expedi-
tion, based at Guantanamo and using
American naval vessels, will do the
testing, under direction of Prof. Fich-
ard M. Field of Princeton Univer ity.

The earth’s crust, 60 miles tyick,
“foats” on heavier uuatierial below, most
geologists believe. The underlying ma-
terial is plastic and yielding under
long-continued pressures.

Any two equal-sized blocks of the
earth’s crust ordinarily are of equal
weight, according to the theory of is-
ostasy, and balance each other as they
“float” on:the heavy material below.

The balance is upset when material is
shifted from one block to the other, as
when rivers wash sediment off con-
tinents into the sea. The shift makes
the under-ocean block heavier. It sinks,
and the plastic material underneath is
forced against the bottom of the other
block, pushing it upward.

The sinking and rising take place
very slowly. Tension accumulates
gradually, then suddenly is released.
The resulting shock is an earthquake.
Scientists suspect this sort of activity
under the West Indies.

The expedition, working ashore in
the Bahamas and at sea in the U. S.
submarine S-48, will check up cn
whether blocks of the earth’s crust are
shifting by measuring the pull of
gravity at many different points. Gravi-
ty is strongest over heavy rock masses.

Many scientists believe the theory of
isostasy is working along a line under
the West Indies, through Mexico and
on to the west coast of the United
States. If such a line of activity ex-
ists it will betray itself because con-
centration of light material will record

ting E
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arth Crust
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A submarine equipped with pendulum devices to measure gravity’s pull
will be used in West Indies waters to test the theory of isotasy, which
explains earthquakes as being the result of the release of tension produced

when “blocks” of the earth’s crust shif
the crust (drawing).

above, says Dr. F. A. Vening Minesz
of Holland, a member of the expedi-
tion. He has already found similar
lines in the East Indies and the Pacifie

weak gravity values on the surface

DCISnCe:

“Electric Eye” Watches for
1, 1 Earthquakes.

1

2 . %
e S5
(Science Service)

 Ocean.

that swing fastest at points when gravi-
ty is strongest.
submarine avoids the interference of
wave motion with fche pendulum.

N

t and cause strains in other parts of

Gravity is measured by pendulums

At sea ‘a submerged

KT LEAST 0 DEAD
"IN MEXICAN QUAKE,

guffalo, N. Y.—To the “electric eye‘; Entire 'Cou‘ntry Shaken by
0

has heen assigned the mnew task
watching for earthquakes. At the Canis-

jus College Seismic Observatory here, |

the Rev. John P, Delaney, professor of
physics, has attached a photo-cell to the
recording mechanism of his Galitzin
seismograph. The function of the cell is
to keep continual watch on the galva-
nometer light beam, and to send a
warning signal to the observatory- office
whenever the light beam moves under
the influence of an earthquake that is
being recorded.

Ordinarily the seismologist discovers
his earthquake only after the develop-
ment of the seismograph record. The
record is usually brought from the un-
derground instrument vault only once
in 24 hours, a fact which explains the
paradoxz that even serious quakes often
escape the notice of the vigllant seis-
mologist for many hours, and even a
day, after their occurrence. The new

‘photo-cell attachment brings to the’

seismologist the assurance’of immediate
warning whenever a serious quake is
recorded. :

The same photo-cell attachment
could serve-advantageously in earth-
quake regions to set in motion any
number of auxiliary instruments, such

as accelerometers, and also to set ‘in,

_motion any available safety devices or
ga,la.rm signals.

Severe Tremor With Heavy

Property Loss.
_ : -4=32
(Cmcago-’rribune-Arkansas Gazette Special,)
Mexico City, June 3.—At Jeast 30
persons are dead or injured and prop-
erty damage was estimated at $300,000
in the city of Colima in a violent
earthquake which rocked all Mexico at
4-36 this morning. Reports poured in
from all parts of the country of severe|
tremors, but without further ‘loss  of
life. A heayy rain followed the shocks.
The city of Guanajuato was isolated,
as was the Pacific port of Manzanillo
in the state of Colima, where it was
feared the heaviest da‘magé,occurred.
Leon and Iraiuato in  the state of
Guanajuato suffered mat€rial damage.
In the federal capitol ‘thousands of
residents rushed’ into. the streets half
dressed. - Many fell to- their lmsesand
began to pray. 3
Every village in the federal district
and the state of Mexico showed the
etfects of the quake in ruined buildings,
inhabited largely! by the lower classes.

‘Only the fact that Mexico City is built

on soft bottom lands saved it from dis-
aster.

Chicago Seismographs Record
Violent Earthquzlfe. T

(Chicauo-'l‘rlbune-Arkansas;Gazettg Special.)
‘June 3.—An ‘earthquake
which for thiree hours shook .the sur-

Chicago,

face of Chicago and the Metropolitan
area early today brought death to 30
persons in the state. of .Colima, Mex-
ico, according to reports: from Mexico
City. The crust of the earth in Chi-
cago danced one-twenty-fifth of an
inch, making the seismograph needles
' at the University of Chicago and Loy-
ola University take the high hurdles
in a series of six-inch leaps.

Quake Believed in ‘Asia When
Recorded at London.

(New York rimes Cable.)[") 33
London, June 3.—Three London seis-
mographs today . recorded a violent
earthquake believed to be somewhere in
Asia lasting over an hour. The shocks
swung the recording needles of the deli-
cate instruments as far- as 14 inches
and 'was so severe that the needle of
the new seismograph installed at Self-
ridges was thrown completely off bal-
ance. The average earthquake affects
seismographs here no more than one-
tenth of an inch. -
The first shock was recorded Ly the
Kew Observatory at 12:45 this after-
noon. J. J. Shaw, a West Brumwich
semismologist, estimated that the cen-
ter was 5,000 miles away,
Asia.

New Quake and Tidal ‘Wave

Hits Mexican Town.
L-2532
Mexico City, June 24— () —Dis-
patches from Colima today said a.nothey
earthquake and smaller tidal wave hit
| Cuyutlan late yesterday, but caused, no
! damage or loss of life, because the town
‘had been evacuated.
. Yesterday reports placed the death
toll of the former tidal wave at .100.
The dispatch said everything in the
‘path of the first wave was leveled and
the wave was 35 feet high as it left the

a.
Additional relief and rescue work was
lin progress today.
ernment sent 1,000 army tents to Co-
lima to be used to shelter the homgless.
A dispatch from Guadalajara said 23
light shocks were felt there yesterday,
but no damage was done. Five shocks
were recorded in Mexico City.

. (Science Service.)

Chicago.—Earthquakes are probably |
produced by a sudden release of strain
within the crust of the earth, just as
a column of steel fails when squeezed
with great - pressure, Rev. James B.
Macelwane, S. J., professor of geophy-
sies of St. Louis University, declared in
a radio talk over the Columbia Broad-
casting System arranged by Science
Service, the institution for the popu-
larization of science.

Sciencists are not yet agreed as to
the exact cause of earthquakes al-

; though they know that it is an elastic

process within
‘Macelwane said,

Many centuries ago, Professor Macel-
wane explained, even scientists thought
that earthqiakes were caused by ex-
plosions down in the earth. It has
also beent believed that - earthquakes
weére connected with - volcanoes, and
another theory held that lava inside
the earth caused pressure and earth-
quakes. Others have visualized the

T
earth’s crust as containing immense
caves, and earthquakes were presumed
‘to be breaks in the arches over the
caves.

“But it has heen shown since the
discovery of the passage of earthquake
waves through the earth and their reg-
istration by means of seismographs,” !
said Professor Macelwane, “that the
outer portion of the earth down to a
depth of at least five-elevenths of the.
earth’s radius is not only solid, but,
with ‘the exception of the outer layers.
is more than twice as rigid as steel in
the laboratory. It has also been shown
that volcanoces are a purely surface
phenomenon, that they have no con-
nection with each other even when
they are but a few miles apart. Ience
it is clear that earthquakes connected
with volcances must he of very local
character, if they are to be caused
by ‘the movement of lava. This is
found to be actually the case. It is
also clear that some other cause must
operate in producing earthquakes, since
destructive earthquakes often occur !
very far from volcanoes. In fact, some
regions where there are most earth=
quakes have no volcanoes at all.”

Prof. Macelwane showed that the
great earthquake belts of the world,

the earth, Professor

such as that which follows the rim
of the Pacific, are areas of the earth
where mountains are still in the mak-

This has caused one current theory
that holds that mountain building and
earthquakes are caused by a shortening
of the earth’s crust caused by gradual
cooling of the interior and consequent
shrinkage. Prof. Macelwane pointed
out that the earth instead is probably

probably in |

The federal gov-

heating up due to internal radioactivity.
Some earthquakes seem to have orig-
inated at depths of some 300 miles,
this leads to the theory that earth-
| quakes are generated by a flow of mma-
terial under the great pressures of the
earth’s crust.
| “It may be that a strain is produced
| and gradually grows in such a way as
to produce planes of shear such as
occur. when a column is compressed
lengthwise,” Professor Macelwane said.
| “These planes of maximum shear usual-
ly form an angle of about 45 degrees,
with the direction of the force. Re-
cent investigation into the failure of
steel indicates that it will retain its
full strength up to the moment of fail-
| ure when the steel becomes as plastic
as mud along the planes of maximum
| shear. The two portions: of ' the col-
umn then glide over each other on
the plastic zone until the strain is re-
lieved, whereupon the steel within the
zone becomes hard and rigid as before
It may be that a -process somewhat
similar to this may take place deep
down in the earth, and that the shear-
ed surface may be propagated up-
wards through the zone of flow to the
zone of fracture and even to the sur-
face of the earth. In-that case the
plastic shear would give way to true |
fracture near the surface.” |




' ties felt the courthouse

(Science Service.)

ashington.—Not even an earth-
quake, one of the world’s most unpre-
dictable happenings- will surprise the
instrument shown above., For its job
'is to keep still and await the coming
of quakes; hut with the first good
.shock it will spring into action, ring

a bell and begin to make a photo-

graphic record of the movement. A
number of instruments of this kind
are being installed in the basements of
buildings, on bridge piers and in other

Five Earth >Tremors Felt At
Poplar Bluff.

Special to the Gazette. 3' ),2- 3;
Poplar Bluff, Mo.,” March —Five

distinct earth tremors were felt in the

Poplar Bluff district last night and to-

day, according to reports  from
throughout the community. Sheriff
Lester Massingham said he and depu-
“rock and
sway” shortly after 11 last night and
Dr. J. L. Lindsay was first to report
E:lvo distinct shocks about 7 this morn-

g.

Later in the day reports were re-
ceived saying the last two tremors had
been felt by several persons who at

first believed they were due to heavy

traffic. Two other tremors were felt

late yesterday afternoon.

Poplar Bluff is about 50 miles from

the New Madrid area, center of the
earthquake of 1811 which completely
changed the topgraphy of the section

! —sScience Service Photo.
vital locations in California, a likely
earthquake region. When ' the next

great earthquake 'comes, scientists ex-

pect some of these ‘instruments to make
records of what happened right on the
spot, which will be valuable informa-
tion with which engineers can erect
safer buildings. Pictured with

Coast and Geodetic Survey, by which
the instrument was developed in co-
operation with other agencies.

in1811
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Catastrophe Which Visited

State Has an Average of One
Minor Convulsiqn Every 6.7
Months, Records Show

1A nother

Series of Mino

Ouake.
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Being

By WILLIAM JOHNSON.

“Ah prefuhs terra firma,” said Mose, when solicited to enlist in the navy.
The soundness of that view has been empha-
3 in California,
of that disaster and seeing pictures of the havoe it wrought, have breathed a
sigh of thankfulness for the stability of their
time, however, some have remembered that away back in 1811 and 1812, the
northeastern corner of the state went into an epileptic fit which leveled much |/
timber, opened great fissures in the earth,
viously hlgh_ land, transforming it into swamps and lakes,

occasional citizen has wondered a little uncomfortably whet
the | danger of that convulsion being repeated.
seismograph is H. E. McComb of the
Division of Seismology of the U. S.

“An’ the firma the less terra.”
sized by the recent earthquake

offers reassurance and cheer,

i The' Geological Survey made this
Investigation chiefly to allay doubts
outside the state of Arkansas’ free-
dom from calamitous quakes, It is
ge_ne;'al knowledge that Arkansas lies
within one of the five large regions
of' the United States where “sure-
enough” earthquakes have occurred.
Tl}ls region also includes eastern
Missouri, southern Illinois, southwest-
ern Indiana, western Kentucky and
Tennessee, and a little of northwest-
ern Mississippi. Another such re-
glon extends diagonally down through
New England into northern Georgia
and Alabama. A third covers east-
ern Kansas and Nebraska and south-
western South Dakota. The Rocky
Mountain country comprises a fourth,
and California a fine, large, active
one all by itself.

Insurance companies are much in-
terested in earthquake hazards, since
the property damage resulting from
one may strike pretty deeply into
their coffers. Accordingly, they wrote
to the State Geological Survey, as-
serting that they had observed . the
earthquake-area maps take in most
of Arkansas, and how about it? Was
there danger of the buildings they in-
sure being tumbled down sometime by
a robust tremblor? Dr. George C,
Branner, head of the Geological Sur-
Yey, fqlt quite certain of Arkansas’
immunity from any quake of the
ruinous California breed, but he has
the scientist’s enthusiastic preference
for facts over guesses. So he and
J. M. Hansell made an analysis of
Fhe state’s known earthquake history
in the light of its geology. And the
gladdening conclusion was that Ark-

: B It announces,
earthquake risks in Arkansas, that the possibil
another severe earthquake is too small for any

Arkansans, reading accounts

own landscape. At the same

and sunk a large acreage of pre- ||
And perhaps an
her there is any
If so, the state Geological Survey
as the result of a study of
ity of the state experiencing
one to worry about.

*Tne tact that there are frequent
small shocks of low intensity in north-
east Arkansas probably mean that, as
stresses build up in the Paleozoic
basement rocks, they are released by
small movements. If this is the
case, as long as these small periodie
releases continue, it seems probable
that the stresses will not be able to
build up to the point where sudden
fracture will produce an earthquake
comparable in severity to the New
Madrid earthquake (of 1811 to ’13).

As bearing on that point, Dr. Bran-
ner related that when he was a boy
his family went to California, prior
to the calamitous San  Francisco
earthquake of 1906. He said his fath-
er—who, it will be remembered, was
also state geologist of Arkansas—
commented, shortly -before the San
Francisco tremblor came, that Cali-
fornia might soon have an earth-
quake of damaging severity.. And he
gave as his reason for thinking S0,
that there had been no tremors in
that region for a long time. We
thought that meant, in an earthquake
region, the accumulation of a strain
which must presently give way with
convulsive results.

Why Strains Occur.

Just why those strains occur is for
the scientists to- explain. Usually
they do it in words which leave the
average man dazed and with a ten-
dency to claw at his collar. It is
‘enough for the purpose here to say
that the scientists have found por-
tions of the ssupposedly solid earth to
be ‘‘unstable.” Some places are slow-

felt at the beginning of the New Ma-

3 Means Gradual Earth Adjustment
Made Which Prevents Recurrence o

° p L]
Califorma
Beginning of Quake. i
Dr. Branner's account of

earthquake continues:
“Perhaps the most severe shock was

the

drid disturbance, on December 16,
1811, although two other shocks of
nearly equal intensity, one on Jan- |
uary 23, 1812, and the other on Feb-
ruary 7, 1812, were felt over two-
thirds of the area «of the United
States, and as far away as Charles-
ton, 8. C., Washington, D. C., and De-
troit, Mich. These three earthquakes
created havoe in the area where the
shock was greatest and strongly af-

v 0 gt
Geologist S
r Temblors Since New Madrid Earthqgt

: "I";:-weler"s Story, s
A fragment of drama within
drama of that historic conyul
was chronicled in abtratveler‘s d
Writing of a steamboat commi
by Captain Carpy, of St. Louis,

says;: 3 :

“They (the steamboat) tied up .
an island (near Vicksburg)
evening of the 15th of De
1811. In looking awu_nd thgf
that a party of river pirates
part of the island and wer
ing Sarpy with the intentio; _rob:
bing him. As soon as Sarpy found
that out he quietly dropped down the
river. In the night the earthquake
came and next morning when the ac-
companying haziness disappeared,
island could no longer be seen.

fected the states of Missouri, Arkan-
sas, Illinois, Tennessee and Kentucky.
In the area of greatest intensity, sand
and water were forced to the surface ||
along fissuers forming sand blows. !
Narrow trenches were formed by sub- ||
sidence along faults. Landslides oc-
curred along steep stream banks. And
warping of the surface produced
domes and depressions, the latter be-
ing known as ‘sunk lands.’ St. Fran-
cis lake, Tyronza lake and Big lake
in Arkansas, Lake Nicormy in Mis-
souri, and Reelfoot ldke in Tennessee,
as well as numerous swamps, occupy
portions of the sunk lands. The Tip-
tonville, Tennessee, dome was formed
by this earthquake, and also possibly
the domes at Blytheville, Arkansas,
and west of Tyronza lake.”

Several descriptions of the upheal-
al were left by men who experienced
it, and on these a federal geologist,
Myron L. Fuller, based the following
word picture :

“The evening of December 15, 1811,
in the New Madrid area was clear
and quiet, wth no unusual conditions
which could be regarded as portending
the catastrophe soon to take place. A
little after 2 o’clock on the morning of
December 16, the inhabitants of the
region were suddenly awakened by
the groaning, creaking and cracking
of the timbers of the houses or cab-
ins in which they were sleeping, by
the rattle of furniture thrown down,
and by the crash of falling chimneys.
In fear and trembling they hurriedly
groped their way from their houses
to esgcape the falling debris, and re-
mained shivering in the winter air
until morning, the repeated shocks at
intervals during the night keeping
them from returning to their weaken-
ed or tottering dwellings.

! Ground Like Sea Waves,

“Daylight brought little improve-
ment to their situation, for early in
the morning another shock, preceded
by a low rumbling and fully as severe
as the first, was experienced. The
ground rose and fell as earth waves,
like the long low swell of the sea,
passed across its surface, tilting the
trees until their branches interlocked

ly rising, and others sinking. This
causes “comprehensive stresses,” “ten-

ansas got its heavy earthquaking all

done up in 1811 ‘to ’13, and isn't

likely to be agitated that way again.
Quake of 1811 to ’13.

The study has been published in a
neat little bulletin entitled, ‘“Earth-
quake Risks in Arkansas.” This will
be valuable, the authors explain, not
only to insurance companies, but also
to engineers and architects, besides
having historical and educational in-!
terest for Arkansas folks in general.
For the bulletin contains a brief ac-
count of the great quake of 1811 to
"13, with dated records of other tre-
mors and shocks since 1877. Of the
latter, there have been many, Prob-
ably most Arkansans will be surpris-
ed to learn that their state has an
average of one tremor every 6.7
months,

But exactly in that fact, Dr. Bran-
ner's study reveals, the state gets its |
security from disastrous earth con-
vulsions. A full-grown earthquake,
in the opinion of scientists, is a com-
motion in the ground caused by al
fracture of the earth’s crust. The
deep rock breaks under a strain on |
it, causing vibrations which travel
out from the center of disturbance, !
through the soil, like waves. If a
strain is relieved from time to time,
the result will be only mild quivers
and jars. And that, we are told in
Dr. Branner’s bulletin, is what has
been happening in Arkansas. A
strain on the rock in the vicinity of
New Madrid, Missouri, has given way

as it 'to;mé.‘ resulting in occasional |
rmless n instead of accum-

S

sions” and “tortions.” Curiously
enough, ag you will see from looking
at an earthquake map of the United
States, this internal disturbance oc-
cupies some of the best areas of soil
and climate. And not ail are as lucky
as Arkansas and its neighboring
states, in getting rid of the tensions
and tortions with just an occasional
mild shake. ‘That beneficence gives
Arkansans another sound reason for
prideful pointing at their native plains
and hills, :

Nature is to be commended for
staging Arkansas’ one smashing big
earthquake 122 years ago, before the
state got thickly populated and ac-
quired a lot of valuable buildings to
be torn up. That quake must have
been what scientists practieally nev-
er call a “humdinger.” According to
Dr, Branner's bulletin, it was one of
the 20.greatest earthquakes in the
world, and the most severe the Unit-

ed States has had as far back as
knowledge runs. “It consisted,” says
the bulletin, “of a succession of shocks
of different intensities, beginning De-
cember 16, 1811, and lasting through-
out the years 1812 and 1813.” Imagine
the Arkansas settlers of that time
pioneering through a two-year earth-
quake, along with their other diffi-
culties. A good many left for calm-
er surroundings, but some staid on,
planting corn in the heaving earth
and trailing game through a landscape

hung with sulphurous fumes. You
,ﬁwfa:httln dizzy thinking of such
D Rourage. b s i

that rumbled and tilted and was over:Lj
i
1.
[

and opening the soil in deep ecracks

as the surface was bent. Landslides
swept down the steeper bluffs and
hillsides ; considerable areas were |

uplifted, and stil] larger areas sunk
and became covered with = water
emerging from below through fissures
or little ‘craterlets’ or accumulating
from the obstruction of the surface

drainage. On the Mississippi great
waves were created, which over-
whelmed many boats and washed

others high upon the shore, the re-

turn current breaking off thousands |

of trees and carrying them into the
river. High banks caved and were
precipitated into the river, sand bars
and points of islands gave way, and

had been utterly destroyemt
| its pirate inhabitants.” %
|  What were the thoughts at
| lawless gang when the island sunk
under theix}-l feeot, and the river
whelmed them? | ; ST
Other accounts of the earthquak
mention “the awful darkness {)
atmosphere,” and “a dense bl
cloud of vapor that overshadow:
land.”  Sulphurous —gases
from the fissures in the earth
tainted the air. ¢
occurring frequently. ‘cons
very real danger to ‘hu
Families, driven from
would cut down a tree
so that if the earth
they would not fall into

fissures were 600 to T00
and 20 to 30 feet acro _
ly wide to swallow horses or

Weird lights flashed thr
murky atmosphere, . some. recol
sert, though the scientists say
was lightning, it being cloudy 2
rainy much of the time. All o
observers agree that  there
ominous rumblings in the utfk.-u_‘
heaved like the waters of a
causing the trees to oscillate 1i
field of corn in a wind. ']'.‘he Tes
on the forests was “a horrible d
der of the trees, which every
encountered each other, cracking
splitting, and falling by tho
at a time.”. ' g

Aside from the drowning 0}%’
river pirates, only one life
so far as is known. In th
heaving of "the earth v
off the bank of the Mississi]
into the boiling current,
 panions were unable to

There have been d
nizable tremors in Arkal
upheaval of 1811, but *no
motely approaching the seve
that disturbance, T
October and early November o
six shocks which centered at Cha
ton, Mo., gave northern Ark;
quite a perceptible jar. The
ors were felt ‘?s far -a‘f'ay as
ta, Kan., and Atlanta, Ga
gether, of a gotal of 192 qu
and little, in". the Mississipp
since—and . including—the
shake of 1811, 64 have heen fi
Arkansas, says Dr. Branner.
only eight were recognized o
entire state. - Mostly they produ
'nothing more than harmiess groun
ripples in the northeastern or
ern portion,

‘And so, as Dr. Branner i
Arkansans may regard their Ia
scape as a safely stable one—
where Nature has finished her
shifting around of the top
and now is content with a fe
adjustments so .carefully m
create no-commotion,

whole islands disappeared.
“During December 16 and 17

shocks continued at short intervals, |

but gradually diminished in intensity.
They occurred at longer intervals
| until January 23, when there was
another shock, similar in intensity
and destructiveness to the first. This |
shock was followed by about two |
weeks of quiescence, but on February |
7 there were several alarming and |
destructive shocks, the last equaling |
or surpassing any previous dls-l
turbance, and for several days the.
earth was .in a nearly constant)
tremor. For fully a year from‘th?‘
date small shocks occurred at inter-|
vals of a few days. but as there were
no other destructive shocks the
people gradually hecame aecl}stomed
to the vibrations and gave little or
no further attention to them.”
That would be like those Arkansas
pioneers—to size up the earthquake,
and then noting that turbulent and
furious as it was, it probably would
X i ! ,. -” g
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’State AGeoIogist Publishes
Data Showing 190 Shocks

= in 80 Years.
43733

A report entitled “Earthquake Risks
in Arkansas,” a statistical study cov-
ering the period from 1811 to 1931, by
State Geologist George C. Branner and
J. M. Hansell, formerly an asistant to
Mr. Branner, shows that the state has

. had 190 earthquakes during the 80

. years.

|
|

First copies of the published re-
port were received from the printer a
few days ago, Mr. Branner said yester-
day.

In his letter of transmittal to the

| governor, Mr. Branner said that infor-

mation concerning earthquakes in Ar-
kansas has been requested from time to

' time by insurance companies and by

residents of northeast Arkansas.
. “Northeast Arkansas lies within the
central Mississippi valley earthquake re-

gion of the United States,” the abstract

of the report indicates. “The three
greatest earthquakes which have affect-
ed Arkansas have been the New Madrid
earthquake of 1811 to 1813, the Mem-
phis earthquake of 1843, and the
Charleston earthquake of 1895. Of the
total number of earthquakes which have
been felt in Arkansas, 95 per cent have
affected the northeast portion of the
state while eight per cent have af-
fected the entire state. The greatest
percentage (85 per cent) of earthquakes
felt in the state has been of medium in-
tensity. Only nine per cent have been
of sufficient. intensity to endanger life.
Since 1909 the average periodicity has

 been one earthquake every 6.7 months.

' The continuation of

frequent small

| shoeks of low intensity in northeast Ar-
 kansas may probably prevent the build-

ing up of earth stresses which will pro-
duce an earthquake of great severity.
‘The earthquakes of northeast Arkansas
are apparently caused by movements in
the basement rocks underlying the gulf
coastal plain.”

The New Madrid earthquake referred
to in the report was one of the most
severe in the history of the country.
The area of the greatest disturbance
was between New Madrid, Mo., and Ty-
ronzo, Poinsett county. The shocks
started December 16, 1811, and contin-
ued through 1813, a total of 1,882 shocks
having been recorded.

In addition to assisting insurance
companies in fixing rates for earth-
quake insurance, Mr. Branner believes
‘the report will prove valuable to archi-
tects and contractors in determining
the necessity for eathquake types of
construction.

._G EOIOgiStSE Expected California Earthquake; Cbllapseof i
~ Floor Off Coast Caused Slip

Washington, March 25.—That the
Southern California earthquake which
stunned the entire nation and spread
death and devastation over a wide
area had been expected by geologists
and siesmologists for the past 20

years, is the surprising statement of
Dr. A. T. Jagger, volcanologist of the
| Hawaii National Park, whose prac-
| tical entire  life has been devoted
( to study of the earth’s ecrust.

clysm that resulted in the loss of at
least 120 lives, thousands of injuries
and millions of dollars’ worth of prop-
erty damage was directly due to what
geologists call a fault in the ocean
floor of the Pacific, about 137 miles
southwest of Los Angeles, near the
island of San Clemente. This crack
in the ocean floor is shown on a large
fault map of California. It runs
northwest to southeast on land near
Long Beach, the city which bore the
brunt of the earthquake, and extends
to sea southward.

It is believed to be a movement in
this fault which caused the slipping
and rocking of the earth's surface
along the California coastline as dis-
turbed geological strata strove to re-
adjust themselves. Siesmologists re-
gard the succession of shocks as a fa-
vorable symptom of future stability at
that particular point. For, they say,
it shows that the business of readjust-
ment is proceeding normally. Even
the layman can understand the ter-
rible cataclysm that would have en-
sued if the slip of the earth’s crust
had been made in one intensified
movement instead of in several mi-
nor shocks as was the case.

Mild and local earthquake shocks
are no novelty in southern (lalifornia,
| but it is seldom that the small earth
| tremors which are recorded in that
area do serious damage. In one pe-
riod of eleven months the siesmologi-
cal laboratory of the Carnegie Insti-
' tution of Washington, situated at Pas-
adena, Calif., recorded eight hundred
shocks, none of which did any dam-
age,

The severity of the recent earth
quivers is said by geologists to be due
to their occurrence undeneath loose
beds of sand and other movable sedi-
gment rather than to any extraordi-
| nary violence of the earth slidings
| thémselves.

{ The San Francisco earthquake and
fire of 1906, which resulted in the
loss of 452 lives and $350,000,000
worth of property damage, was due

According, to Dr. Jagger, the cata-|-
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Caribbe

ning of Crust of the Earth |

Sea Considered
Likely Spot; Floods in
~ Central America.

Tt 24

(By the Associated Press.)
Seismographs in observatories all
over the world recorded the most vio-
lent earthquake in recent years yes-
terday. Unprecedented wet ~weather
sent floods raging through Colombia
and Honduras.

Meteorological observatories in Vie-
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That “for twenty years geologists and seismologists have known the Los Angeles district must evf‘n@ually have
serious earthquakes,” is the surprising declaration of Dr. A. T. Jagger, volcanologist of the Hawaii National Park.
The existence of an active fault, or collapse, in the oce an floor, about 137 miles sotithwest of I.os Angeles, is be
lieved to have been the direct cause of the earth tremors that cost at least 120 lives, thousands of injuries and
millions of dollars in property damage. A large fault map of California shows this fault running northwest to south-
east near Tong Beach, the center of the siesmic disturb ance, and extending southward to a point south of San

Clemente Island.

closeup of the fault is shown in circle.

to, slipping caused by a similar read-
justment of ehe earth’s crust on the
northern end of the San Andreas
fault line. In  that instance the
shocks were much more severe,
For some reason unknown to sies-
mologists, the present century has
been cursed with great voleanic ac-
tivity. The following are some of
the major earthquakes which have oc-
curred since the turn of the century:
1902—St, Pierre, Martinique, suf-

New Device Solves Earthquake

Engineering Problems.

The recent series of shocks that rock ed the coast of Southern California struck places almost
parallel with the line of this fault, according to geologists.
was broken up into a succession of small shocks, for it is an indication that readjustments of the strata that form
the earth’s crust are proceeding normally toward a new b asis of stability.
of 1906, which resulted in the loss of 452 lives and $350, 000,000 worth of property damage, was due to slipping
caused by a similar readjustment of strata on the northern end of the San Andreas fault line.
drawn accerding to geologists’ data, shows the collapse in the ocean floor and the distance from Los Angeles.
The map at right shows the area affected by the quake.

It is regarded as

fered an earthquake and eruption of
Mt. Pelee, which caused a loss of
30,000 lives. 1906—Valparaiso, Chile,
lost 1,500 lives and $100,000,000
worth of property. 1908—An earth-
quake .took a toll of 76,483 lives in
Sicily and Calabria. 1915—Erup-
tions and earthquakes in Central Italy
wiped out several large cities and
372 communes, taking a toll of 29,
978 lives. 1919—Thirty-one villages

| TRISTATE RAMBLES

| Earthquakes in Arkansas—More About Blanche
i . K. Bruce.

 Thanks to Dr. George C. Branner,
‘Arkansas state geologist, I am in
‘receipt of another of those always
interesting ‘‘Information Circulars”
‘issued at intervals by the Arkansas
Geological Survey.

- The Arkansas Geological Survey
under the direction of Dr. Branner
is doing more to disseminaté valu-
‘able information of a character pe-
culiar to the state’s geology to the
‘people of Arkansas than any other
a of the state government. It
is a department of our state govern-
‘ment which functions smoothly and
with efficiency without any fanfare
or immodest efforts to seek the lime-
light but with that stern-set purpose
to do capably the things it is sup-
'posed to do for the people of Arkan-
aas. .

I have many of the bulletins and
‘circulars issued by the Arkansas
Geological Survey in 'my. little li-
brary. They are invaluable to a stu-
dent of the wgeology of Arkansas
‘They set forth admirably, succinctly
and authoritatively the assets of Ar-
kansas as regards its mineral re-
sources and are a persuasi-e force
to induce investors to seek Arkan-
sas as a field of endeavor for idle

capital. ;
ﬁany of the mining and similar
industries in Arkansas were brought
“here because of information dissem-
inated by the state’s most efficient
geological survey. It will be recall-
ed with interest that but for our de-
Partment of gcology, or Arkansas
Geological Survey, to give the de-
| Partment its official designation, our
famous diamond mines might never
have been exploited. Those mines
hayve given to Arkansas an interna-
tional ‘publicity.
- The new circular, which is desig-
‘nated as Information Circular No. 4,
'is entitled, ‘‘Barthquake Risks in
Arkansas.”” It was compiled by
e C. Branner, state geologist,
e N Hanselli: b T
__The circular, neatly bound in dura-
ible and attractive paper covers, con-

BY GEORGE M. MORELAND.

sists of 13 pages with appropriate
maps and illustrations, and is a
litho-print reproduction of the au-
thor's manuscript, a neat and inex-
pensive way to issue such bulletins.
The book is a statistical study of
earthquakes within the Central Mis-
sissippi Valley region during the pe-
riod from 1811 to 1931. Of particular
interest to engineers, insurance com-
panies and to residents of Northeast
Arkansas, where so many of our
earthauakes have occurred, this book |
will appeal to readers who care only
for non-technical discussions. It
touches on the New Madrid earthf
guake, the Charleston earthqual‘f?e
and other seismic disasters which
affected Northeast Arkansas.

The maps are likewise of peculiar
interest. One map, for instance,
shows the area affected by earth-
quakes since 1811, the year of the
greatest of them all, the so-called
New Madrid earthquake which re- |
sulted in the creation of the inter-
esting ‘‘sunk lands of Arkansas” in
Craighead and Poinsett counties.

The book is not for free distribu-

tion, but it is being distributed at |

cost to all who are interested in the
subject. The Arkansas geological
survey never attempts to make any
profit from any of its publications."
They are compiled, printed and illus-
trated, and then are distributed at

cost, plus postage, to all who are
interested in the subjects they dis- |

cuss. The little book referrea to
here, for instance, costs only 60
cents, including postage, and it is

well worth the price, and more, be-
cause it is authoritative and to the
point—covers an unusual subject in
a distinctly original manner.

I thank Dr. Branner, who is my

good. friend, for remembering wme
with a copy of his valuable little
book for purposes of review.

B

| in a train of

(Science Service.)

Cambridge, Mass.—FEarthquakes will
have less terror for cities in active
seismic regions' as the result of en-
gineering data obtainable with a new
device demonstrated here, at the Mas-

sachusetts Institute of Technology. It

is known as a stress recorder, and is
the invention vi A. €. Ruge, research
associate in seismology in the depart-
ment of civil engineering.

The stress recorder consists basically
lenses and ‘reflecting

| prisms, which pick up a slender beam

>

of light and pass it on to. a sheet of
photographic paper mounted on a

slowly rotating drum. So long as the|

system is at rest the pencil of light
writes a straight line on the paper.

were wiped out by a quake'in Java

The San Francisco earthquake and fire

a favorable symptom that the quake

Diagram above,
Al

and 5,100 persons were killed, 1920
—A quake and tidal wave destroyed
10 cities and wiped -out 200,000 lives.
1923—Tokyo and Yokohama, Japan,
were shaken by terrifie earth shocks,
followed by a tidal wave that result-
ed in eanrly 100,000 deaths. 1929—
Southern Italy shaken by & quake
that killed 1,475. And in the same
year Managua, Nicaragua, was almost
razed by earth shocks which took a
toll in lives estimated at 1,000..

QUAKE RECORDE
ON SEISMOGRAPH

Great Shock 4,000 to 6,000
Miles From Little Rock
3lgd1cated.

4 4 Je
yf=31 \

[

Somewhere in the world yesterday
there was an earthquake of large di-
mensions—greater, probably, than the
disastrous quake at Los Angeles several
months ago. The quake occurred in a
northwesterly direction from. Little
Rock, and was from 4,000 to 6,000 miles

But when a stress bends or displaces distant.

the support of one |of the reflectors,
the beam of light is correspondingly
displaced, so that the line traced on
the photographic paper becomes g
curve, accurately recording the degree
of bending and hence the force exert-
ed at that point. A timing device
which splits time up into thousandths
of a second, makes its record on the
same sheet of paper.

The optical parts of the stress re-

corder total less than an ounce in
weight, and models of the essential
structural units of a steel building can
be kept down to a few feet in height
and a weight of a hundred pounds,
so that the entire arrangement can
easily be mounted on a “shaking
table” which will simulate under labor-
atory conditions any type of earth-
quake whose effects on structure it is
desired to study.

The quake was recorded on the seis-
mograph at St. John’s Seminary, and
lasted approximately an hour and 45
minutes. The Rev. Joseph A. Murray,
who is in charge of the seismograph
operations, discovered the sho_ck when
he removed the daily record at 6:30
p. m. The shock first was recorded at
29 minutes and 27 seconds affer 5 p. m.,
and it was continuing strong when the
record was changed. e

A variation of nine centimeters from
crest to crest of the markings on the
record indicated that the  earthquake
wherever it was, was of unusual pro-
portions.
greatest recorded here since installation
.of the seismograph under auspices of
the Jesuits Seismograph Association of
'St. Louis University three years ago,
Father Murray said.

Alaska is one of the recognized
earthquake areas, Father Murray said,
and it is possible that the shock oc-
curred somewhere in that vicinity.

However, the seismograph here re-

cords only horizontal motions, and a |

report from a vertical recording instru-
ment would be necessary to determine
the exact location of the disturbance,
Father Murray said. He had received
no such reports last night. The shock
apparently was of medium depth from
the earth’s crust, he said. ;

5

Severe Shocks.

| New York, in London, Budapest, Frank-
| fort-on-the-Main and Ottawa report-
ed instrument recordings that show-
ed an unusually severe disturbar :e.

down, but the consensus pointed south-
ward to the Caribbean or the coun-
tries bordering it.

Mina (Nev.)Buildings Damaged

earthquake damaged 2 dozen buildings

here today and
over a wide area, exte

toria, B. C. at Fordham University in

No one was able to pin its location

Rivers Run Wild. |
In Honduras the Chameleon river

ran wild above New La Lima, flooding
large areas of rich banana lands and
threatening homes
American citizens.
reported twe Honduran workers drown-
ed and said that the Cangrejal river
was threatening to flood the impor-
tant American city of La Ceiba.

and property of
The government

Colombia continued to suffer severe
amage from floods and landslides.

By Ear hquakg,- e

Mina, Nev. Jan. 30.—(P)—A severe

the shocks were felt
nding from Salt
Lake City, through Nevada and into
Northern California.

ajor quake occurred here at

11':1‘2!;e al.nni. (P. S. T.) and within i:n
hour, 30 shocks, of decreasing intensity,
were felt. They were continuing at inl;
tervals of every few .inutes. Schoot
‘were dismissed and children kept out-
oors. No injuries ;
dooA garage building, 2 brick stmcftm;:i
was damaged badly and stores su erthe
heavily, the stocks being hurled to o
floors. Chimneys toppled from homes.
At Salt Lake City, occupants of sev-

i eported they felt the
eral tall buildings rep Py

quake, although no damage
ported there.

had been reported. |

Buildings swayed at Sacramento, Cal.

and chandeliers

in the state capitol

swung for several minutes after the

shock, felt at 12:18 p. m. (P.

S. T.) The

in California at
& = 3 quake was felt also
California Scientists Report Two Bakersfield, Modesto, Portersville and

ed
Fresno, where dishes rattl
tures swung on their hangings.

and pic-

The shock was one of the |

5t. John's Sem-

: wall in the Lyon county court- :
Pasadena, Cal.,, Nov. 20.—(#)—A very ho.\&xse in Nevada, cracked by 2 previous |

strong distant earthquake was fecordeid quake, was reported damaged.
today on instruments of the Carnegie —
Insti}l,:ution of Washington Seismological Three shocks were recordedh}’?:t;;gz
Laboratory here. The scientists reported on the seismozraph at St. JoM?xmy <
there were two shocks, one at 3:29:56 nary, the Rev., Joseph é\ or(‘.ed' A

'p. m. (Pacific, Standard time) and a |charge of the instrument, !'Fip“m x;mes
second at 3:36:44 p. m. They estimated ‘normal light” shock, at 1, iy a.tl
the disturbance occurred at a distance. from Little Rock, Was 3‘;;0 wate]
of 3,170 miles. The direction was not 1:28:47 p. m., and at 2.21.ed p.]?‘s,tl.'xer‘
ascertained. very strong shock registered, g

1 Murray said. The second shoc!

miles from Little Rock and ap-
Georget.own ’Also Reports Very ;ﬁtsesntly was centered off the west 11:3:::
Violent’ Earthquake. f Mexico. The third and slig

:44:21 p. m.
shock was recorded at 5:4 |
and was 2,900 miles from here i i

Northern Luzon Island Rocked
: By Earthquake. '

Washington, Nov. 20.—(#)—George-
town University tonight reported a
“yery violent” earthquake, the shocks of
which were so strong that the distance
and direction could not be ascertained
on its seismographjc instruments. The Manila, P. I, Feh. 14 —Manila resi-
first shocks were recorded at 6:28:19 | dunts were momentarily panic-stricker
p. m., with a maximum intensity reach; | at noon today when Northern Luzon I;:
ed at 7. The shocks were continuing a |land was shaken by an earthquake, ce
10. tering 200 miles off its northern ex-

! ity in the China sea. . i
treqr?:;ﬁsx,zspeople of San Sebastian in
Northern Luzon were nearly enguifed
by waters of San Sebastian bay whicl;
receded and then abruptly flooded bac
in a miniature tidal wave. Townsmen
had ventured out in search of fish when

the wave swept in.. fr, . r#

Two earthquakes were recorded Tues-
day night and yesterday by the seismo-
graph at St. John’s Seminary, the Rev.
Joseph A. Murray, in charge of the in-
strument, said. The first quake was re-
corded at 10:18:30 p. m. Tuesday and
lasted an hour and 45 minutes. The
quake was strong, Father Murray :—
ported, and was 2,755 miles from 'th. €
Rock. Another was recorded at 4:22:55
p. m.’ yesterday and lasted 40 minutes.
| It was of normal intensity and was 9,-
1’660 miles from Little Rock.

bl o e

)



* er, sending up a cloud of dust.

~ conference, in gsession here during the

.,ltwo weeks, asked the reason for the .

~ shaking of her bed. Told it was an @ Water pipe for somebody upstairs to !

o

e rded By
tsmograph Here

~ Three earthqué.kes’ were zé:orded
- Sunday night and yesterday by the
= Séﬁsmog'raph‘at St. John’s Seminary,
| the Rev. Joseph A. Murray, who has
~charge of the instrument, reported
yesterday. :
The first quake began at 7:23:39 p.
m. Sunday and lasted 15 minutes.
The quake was 3,635 miles from Lit-
tle Rock.
s ';'he second qixake began at 6:05:50
‘8. m. yesterday and lasted an hour

ismograph in Little Rock.

Two severe éar ﬁquakes, 'de of which

| was that felt in Utah, were recorded
yesterday by the seismograph at St. Salt Lake City—Fountains of brine
John’s Seminary, the Rev. Joseph A, and mud volcanoes were numbered
- Murray said. : ' among more than 100 new springs that

The first quake, described as violent, broke from the floor of the desolate
'began at 9:09:40 a. m. and lasted an and uninhabited Hansel valley at the

h utes. - north end of Great Salt Lake, when
cnifgpr ol = sonadieg ok recent earthquake tore the desert

i miles from Littl i the
| of S:.lt E?ke égt;, %?k' B el rocks and soil with mile-long rents.
| The second quake, almost as violent Three great faults were formed in

as the first, began at 12:18:04 p. m. and | the Hansel valley floor. Their length
| lasted an hour and 15 minutes. It ! ranged from a fourth of a mile to over

took place 2,370 miles from Little Rock' a mile, with a vertical displacement
'and the direction was not determined. of “throw” varying from six to 15
| A trace of a third quake was recorded inches. One of the fissures is six inches
i shortly before 6 p. m., Father Murray Wwide and sinks into the earth to an

L %Utab Earthquake.
) c':'ervice. Ja' 24

and nine minutes. This was super- | said. ; unknown depth.
imposed on the third quake which EE S T : | Occasioned by the fracturing and
bégan at 7:14:40 a. m. and lasted an Four _Earth Tremors Felt In|ettliing of the valley floor, mori :}l‘un
‘hour and half. T Western es. 100 new springs appeared. Most of them
qutikes w ra 8 1:01' T]he e i A 1G flowed for only a few hours. Some of
ere 8, miles from Little Salt Lake City, March 15—(#)— |the new springs, however, still are pro-

Rock in the direction of Aukland,
New' Zealand. Father Murray said
that if the quakes occurred in New
{ Zealand, the time was about mid-
- night March 6 there. : :

| Four/earth tremors, one strong enough |ducing salt water.
to ake buildings and rattle dishes,| Scores of mud volcanoes also resulf-
‘ere felt here today and some 30 new|ed, with cones ranging from one to 10
shocks were reported about the north!feet in diameter. The great Locomotive
end of Great Salt Lake where Muddy' Springs temporarily disappeared, only
water flowed afresh from wide crecks|to continue flowing half an hour later,
opened in the earth’'s crust by Mon-| with increased volume.
day’s quakes. : The earthquakes were occasioned by
RO e e ; movements on one of the most easterly
Two earthquakes and three slight of the basin-range faults. If the earth-
traces of tremors were recorded on the quake had originated in a populous lo-
seismograph at St. John’s Seminary| cality, its results would undoubtedly

‘FAR WEST STATES
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 ger, are probably responsible for the

Himalaya‘s’ ‘Growing  Pains’
Blamed for India Quake.

(Science Service.)
Washington. — “Growing pains” in
the most tremendous mountain system
in the world, which is still getting big-

disastrous earthquake in northern In-
dia. The whole south slope of the

active seismic region, and shakedowns
of major intensity, such as always ac-
company the upfolding of mountain
ranges, can be expected there at any

time.
. It is just short of an even genera-

that neighborhood. In 1805 occurred
the great Kangra quake, which was
strongly felt in Simla, summer capital
of British India. :
Major earthquakes in northern India

cent decades, but for the relief to in-
ternal strains in the earth’s crust that
must have been afforded by the ex-
ceedingly severe Assam quake of 1897,
in the opinion of Capt. N. H. Heck of
the U. 8. Coast and Geodetic Survey.?
This was the most terrific earthquake
recorded in the history of the world.
It was felt over two and & quarter
| million square miles, and caused total

ROCKED BY QUAKE

Center of Disturbance Near
Salt Lake City, Seismolo-
gi%ts Report

L&/ /3

here yesterday, the Rev. Joseph A.
Murray reported. The first quake was.

at 6:09:49 a. m. and lasted 15 minutes. SEISMOGR AP HE

It was of normal intensity and was|

1,435 miles from Little Rock. The sec-|
ond was at 7:55:48 a. m., lasted 15
minutes, was of normal intensity and|
'| was 4.995 miles from Little Rock
Traces were recorded at 4:02:15 a. m..

: 1 6:39:15 a. m. and 10:56:15 a. m.

Salt Lake City, March 12.—(®)—The e 3

‘heaviest earth shocks ever (re)corded | Earth Tremors Recorded
here rocked cities in North Utah and, Om  Seismograph Here
south Idaho today, caused large build-! Nalt Lake City, Utah, March 16.—
/ings to sway, cracked the walls of some! (#)—Four earth tremors, one strong
structures, and also jolted communities Eliml:] gy e bml-dm'g e Ay
| shes, were felt hete yesterday and
}in southwest Wyoming, Nevada and| SOme 30 new shocks were reported
‘California.

-‘i‘_l‘b('!kllt tl]l]e noﬁh end of Great Salt
; : ake where uddy - water 4

| At Ogden, Ut., a young woman died, . gt <y
‘evidently of ' fright.

afresh fx:om wide cracks opened in
theAearth s crust by Monday’s quakes,

; The Home Economics building of the |

' Utah State Agricultural College at Lo-

'gan, Ut., was damaged so badly it was
cstated it would be abandcned.

734

One Only About 550 Mile:
From Little Rock, Says
Father Murray.

s Siha sl
/N it Jy
Two earthquakes—one of them n¢
so far from Little Rock—were recorde
yesterday on the seismograph at §
John’s Seminary, foot of North Tyl
street, the Rev. Joseph A. Murray r
ported. 3
The first quake, said to be violen
began at 6:32:13 a. m. and continue¢
two hours and 20 minutes. It was 3
545 miles from Little Rock. The secol
shock, described as slight, began
5:02:46 p. m., and lasted eight mis
utes. This was only 550 miles fro
Little Rock, Father Murray said.

|
|

’.lJLe seismologicdl © instruments at
St. John’s seminary recorded two
earth shocks and three slight move-
ments Thursday, according to the Rev,

| Joseph A. Murray, i rge.
. Schools here and at Logan and Po- quakes were recorged I111t 06?(;5?49 2‘111]3

i
| catello, Ida.,, were closed pending an. 7:55:48 a i R
: ot G . m., each | {

examination of all ‘buﬂ(.imgs for possi-! and being o norfna]as?nrinls‘i)t;lm"i‘tﬁes
'ble weaknesses. The city and cq{’\ first was 1,435 miles distant and the |
building here also was vacated. second was 4,995 miles distant. Slight |

Reports here said the Preston - (Id’u( ’ gl%vgl_ilxguts wererrecorded at 5:02:15, |
\High School building was cracked, th, ~-o0 1o and 10:36:15a.m.  ~
| west ;va.ll being forced nearly six inche§\£ WHEN SOMETHING HAPPENS TO|
'way from the side walls. School au-! THE E g
 tharities ex;’gessed belief the building| One ‘da fARTHS i
would have to be abandoned. | ¥ /8% week the guardian of

Observatory at Victoria, B. C
Records Severe Shock.
Victoria, B. C. March 24, — (P)—
severe earthquake was recorded at ti
i Victoria obssrvatory today, starting :

j
|
{

have been disastrous. || destruction of all buildings in

TELLS OF QUAKES

‘f Tall Buildings Sway, | the seismograph at St. John’s Semi-| 4:17:30 a. m. and continuing  fir
| Large‘ office buildings here shook ?iry reported‘ two‘ earthquakes, ong ho‘l‘u- s
‘and tremb}ed in the shocks, beginning 35 miles from Little Rock and the ab Was ogle of the best defin¢ |

\at 8:05 a.’m. and continuing until 11:21 Other nearly 5,000 miles away. A few| *'thauakes we have had here for som

great Asian mountain mass is a very li

tion since the last major earthquake in |

might have been more frequent in re-'.

S el S 3 |

Reports of Shocks Received |

From Missouri and Car-
ibbean Island.

Three earthquakes were recorded yes- |
terday by the seismograph at St. John's |
| Seminary, the Rev. Joseph A. Murray
reported. News dispatches told of two
of these quakes. One, a slight tremor,
occurred at St. Mary, Mo.

Father Murray said that the record
showed that the shock occurred at 33
minutes and 48 seconds past 8 o’clock,
that the shock continued for 24 seconds,
that it was very mild and that the
distance was 255 miles from Little Rock.

One of the earth shocks recorded
here took place 2,215 miles from Little
Rock at 7:19:30 a. m., with a recurrence
| at 7:24:50 a. m. This, Father Murray
said, was the earthquake which occur-
red at Plymouth, Montserrat, British
West Indies, in the Caribbean sea.

The other quake recorded here took
place at 4:21:31 p. m. and was 5,285
miles from Little Rock, probably in
Chile, Father Murray said.

an, area

'of 12,500 square miles. The tremors
it sent through the earth were visible
on lake surfaces in Europe.

Other and more recent earthquakes

Himalaya system have caused wide-
spread death and destruction in
Burma.

Earthquakes are always most fre-
quent and most severe in regions where
the earth’s crust is being wrinkled and

folded to form mountains. The young-
er the mountains the greater the
seismic activity. Thus, earthquakes

have been few and far between in the
eastern United States, where the
mountain systems are old. The
Rockies, which might be 'classified as

| mountains in early middle age, are the

| scene of occasional quakes, while the
Pacific coast, with its young and ac-
tively growing Coast Range infants,
have earthquakes with considerable
| frequency. The great mountain are
'that starts in Alaska and swings down
the western
through Kamchatka,

growing mountain regions of
world, and also one of the most lively
| 6f the earth’s earthquake zones.
(SRS 1 % 5
Earthquake  Recorded.—A ""’jslﬁfge
earthquake was recorded early ¥ f
terday on the seismograph at St. John’s:
Seminary, the Rev. Joseph A. Murray
reported. The quake began at 4:58:04
a. m. and the second wave was reeorded
at 5:01:40 a. m. The tremblor was 1,-
225 miles from Little Rock, probably;
near Ogden, Ut., Father Murray said,

although it may have been in Cuba or | }

traceable to growth movements of the |

shore of the Pacific
Japan and the
Philippines, is one of the most actively
the { g

| e

Blasd i Baih “Wes Indies|
Shaken by Severe Quake. i
‘

{  Plymouth, Montserrat, B. W. I, Mayi
' 14—(#)—The most severe earthquake
' shock experienced on this Caribbean is- i
land in 30 years rocked buildings in'
' Plymouth today, damaging walls and
breaking crockery.

‘SEaht Temblor Third i Yess At
St. Mary’s, Mo.

St. Mary’s, Mo., May 14—(P)—A
slight earth tremor of about 10 seconds’
duration was reported here tonight, the
third temblor in less than a year.

The shock, which was sufficient to
rattle windows, came about 8:28 p. m.
St. Mary’s is in southeastern Missouri.

Afghanistan and Baluchistan.

Calcutta, India, June 14.—(#)—A fer-
rific earthquake which it is feared
may have killed many persons shook
Afghanistan and Baluchistan early to-
anyl

NNo detailed reports from the af-
fected area, reported to extend along
the whole northwest Himalaya range,
had been received here tonight, and it
was recalled that the quake in Bihar
province last January so disrupted
communications that it was more than
a week before details of the disaster
were learned, .

Terrific E;rthquake Occurs In|

~ adjoining Ezra Thompson and Salt

|a. m. (Mountain Standard Time.) The weeks before that he had spotted an

' Lake Tribune buildings rasped togeth- | .
distant,

| Delegates to the Western governors | CaMe telling of a disturbance in th
last' tremor, made it the occasion for;» ilippi P s

| some good natured chaffing. "Plglégpme Is]a: W MAR./S, T

. At Ogden Ida Atkinson, 21, ill for B, e TRE o A

your house and tap out a message on

| earthquake, she died.

Charles Bithell, 55, an employe of
the city Waterworks Department here, : :
- was buried in the cave-in of a six-foot and the surrounding air which o
Jtrenlfhgl Foy‘eina';%n of the construction listener’s ear catches as sound waves.
- wor ame e quake, altho ! i i
i g Sha s?)m e a;x;l; g;:h The seismograph detects vibrations
| first shock. His condition was said to

‘ hear. Your blows on the pipe cause

bed of the China sea mnorth of the'

| Vibrations to run through the metal |

in the structure of the earth i vey’s division of terrestrial magnetism |

~ Geology Department at the University
of Utah, fixed the center of the quake,

' be serious.

| Shocks Heavy.

. Seismologists said the quake, center-
ing in the western mountains or desert,
was heavier than that which caused

- great destruction at Long Beach last

Marc}i. They thought it was caused by
the slipping of a fault in the Wasatch
mountains, or of one of the basin

- range faults between the Wasatch and

the. Sierra Neyada mountains,
Ten persons were ‘under surgeons’|
knives in Salt Lake hospitals during
the quake excitement and four babies
were born.
Dr. Frederick J. Pack, head of the

at the north end of Great Salt lake
near the town of Kelton, Ut. He be-

cords them by movements of its sen-
sitive needles.

If you could find a steel frame
‘tower 500 feet high without an en-
crusting shell to damp its resonance,
you might be able to tap a message
from its lowest corner post to its pin-
nacle. And the interior of the earth,
under its tremendous compression, is
vastly more rigid and elastic than
steel and transmits vibrations many
times further. If the whole earth
were “dirt” like parts of its surface,
earthquakes ~couldn’t be constantly

calling up the Little Rock seismo-
graph on long distance. But steel is

| lies in the future, Captain Heck em- !

time,” said F. Napier Denison, superir

tendent of the observ “
earthquake more than 10,000 muea‘ observatory. “The wave

were very regular.” He estimated tI

and presently dispatche distance from here at approximate;

5,860 miles, perhaps to the north «
India. . :

Tilt of Ground May Allow|

Prediction of Earthquakes. |
52 » Samliera i | 28 }
/Moascietpe Serficd) i/ :
Brooklyn, N. Y.—Prediction of earth-

quq.kes a few hours before they oceur

| may be possible in the future as a Te- .

{sult of studies that have been made in |

' Japan, Capt. N. H. Heck, chief of the |

United States Coast and Geodetic Sur- |

¥

and seismology declared here in an |
address before the Brooklyn Academy of |
Arts and Sciences.

A new machine for measuring tilt of
| th_e ground has been invented by George
E." Merritt, formerly of e United
States Bureau of Standards, and in-
stalled in California, through the co-
operation of the United States Coast
and Geodetic Survey and the Univer-
sity of California. This apparatus is ex-
pected to throw new light on Califor-
nia’s earthquake problems. Tilt on a
large scale and the creep of the earth's
crust, known to be a factor in earth-
quake production, can be detected

1 lieved it was due to a regular, natural
- slipping of a fault in the basin range
‘about 30 miles west of

| there wa§ no

a soft and unelastic substance com<
pared with the dense material com-

|

\ this city.
He said that while slight -tremp{glminﬂ the earth’s interior,

may follow during the next 24 hours,
cause for alarm ,

through triangulation and leveling, such
as being undertaken by the Coast and
Geodetic Survey.

Prediction of earthquakes, however,

phasized. We now have, he said, no pos-
sibility of prediction beyond indicating
;xrhet‘t)he; or not a certain region is like-
y ave an earthquake in the not
too distant future, . 1

Mexico. The shock lasted 30 minutes. |

o

Other researches carried out by Dr. |
de Graaf Hunter during his director-
| ship of the Survey of India showed, as
~a -main feature of the figures obtained
for the “overloading” and “underload-
ing” of the earth’s crust in that coun-
try, that there is (or was before the
earthquake) an area of about 100,000
square miles with a high average “un-
derload.” This “underload” was equiva-
lent to a tickness of approximately 3,000
| feet of surface rock, after allowing for
full isostatic compensations. |

This region, whose crustal stress Dr.
de Graaf Hunter believes to be unique
when its large extent and great under-
loading are both considered, is centered
at about latitude 27 degrees, longitude

Long. Rise in Earth Level
Pretieded Indian Quake.

o L= ~

29 (Science Service.)

London—The level of the part of
India where the disastrous earthquake
of January 15 occurred has been ris-
ing at an average rate of .06 foot a year
or six feet a century, for the last 70
years at least. The earthquake was
associated with this change of level, to-
gether with the unique state of internal ,
| stress which has hitherto occurred i
| this region. :

Such is the conviction of Dr. J. de
Graaf Hunter, former director of the

Society here in London,

| made in Bengal

rise of level was taking place.
The lines passing

| northeast. The line

porth of Calcutta.

Survey of India. He explained it at
a geophysical discussion held at the
' headquarters of ‘the Royal Astronomical

Two years ago, when Dr. de Graaf
Hunter was endeavoring to reconcile
the numerous spirit-level observations
between the years
1862 and 1930, he found evidence that
the land was rising at a regular rate.
He constructed a diagram in which
lines drawn on a_map of northern India
indicated the various rates at which the

| through places
;haying the same rate of change ran
approximately west-southwest to east-
indicating zero
. change of level passed about 50 miles
The line indicat-

84 degrees, which is only 140 miles west
. of the epicenter of the earthquake. The
region stretches roughly from the Him-

alayas to the Ganges, and from Meer-
. ut, near Delhi, to Jalpaiguri, near Dar-
jeeling, and it includes the whole of
the earthquake zone.

The earthquake of January 15 was
the, culmination of the long-continued
stress due to this widespread under-
loading and to the consequent rise of
Jevel, Dr. de Graaf Hunter believes, The 4
earthquake, indeed, afforded spectacu-
lar evidence of his rise-of-level theory.
which was published in a Survey of |
India report long before it occurred. |
| He suggests that further spirit-level
observations should now be made to
determine what sudden changes of
level have occurred and thus to what |

ing the maximum change of .06 foot a | extent the earthquake has removed t,hei
i year ran about 30 miles north of Ben- | crustal stresses. b
| ares, and passed through the position — =

| calculated to be the epicenter of the

January 15 earthquake. This position

is latitude 26 degrees 8 minutes, longi-

tude 86 degrees 3 minutes. ; il
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m‘fu i uM& | A L conds’ durationof the quake..

and window panes.

abitants. Buildings swayed for

D. Leet, director of the Har-
ismograph, reported that in the
ar 65 other earthquakes of

Ak intensity had heen recovded on

mited, however, to a few broken d ba

‘The quake was from one to }

rst tremblor at'’onds duration. o his apparatus, put Veiuse they vecus-

and a second

r. Each lasted property damage done in this area in
~ Scotts Bluff re- he 1933 quake which occurred early
e quake at 12:12 a. i the evening. Buildings not se

A ‘ ton and damage was & Ct
Nebraska to report g%ﬁ;mgegehoégw gh. was | reom;t. under the ocean.

shock were Gordon, Rush- °
prings, Crawford and Al-
olo.. also reported
- vibrations. They
‘enough, residents here

- d immense :
Many lives were lost an ‘red in less populated areas or at sea

{only three of them had b reported
to him. Dr. Leet sugges ..that'._t&:;
ake had “possibly occurred off the
His appara-
Ll ... | tus showed the shock occurred within
" Seismograph Records Quake. — Af’ a radius of 77 1-2 miles from the
earthquake of considerable force Wwas  observatory. PR s g
recorded by the seismograph at St. At Gloucester, police reported that
John's Seminary yesterday afternoon, — while ‘the shocks was slight, there was

- dishes from their 3. "pey Joseph A. Murray reported.  much apprehension among residents

» {
‘the Nebraska panhan-
from their sleep, |
one operators busy
to what was the mat-
ribed the sensation as
of the nearby passage
ns are new to Ne- |
h one was reported
several months

1ake Felt in ;
Ifoot Lake Area!
Tenn., Aug. 20.—(®)—
earthquake which rocked
Lake area along the @

y-Tennessee line last night shocks lasted 15 minutes. ¢

The first shock occuned'r’atsss:;o:u P. |of the city.

m. and the second at 5:18:59 p, m. T~ = e

Movements of the earth hcontmmdsftarl Earthquake Among Most Severe

45 minutes. The quake was 4,025 miles Ever Ricordod: it

southeast of Little Rock, probably in : g f'_ €.

the South Atlantic ocean, Father Mur- 71/&-%\/ R vE s

ray said. No vl 123 8= R 'vOne of ::ie; mostthsevem

case W U UL R AT ever recor on e seismograph at
Recorded.—An earth- | St. John's Seminary here occurred yes-

4 terday and lasted intermittently for
early yesterday by the seismograph | more than an hour. e

O Jhbnis Seminary, the Rev. Joseph | Seventeen Eastern states and three

A. Murray reported. '_‘r’he quake was 1.- | Canadian provinces were reached by
075 miles southwest of Liftle Rock, | the earthquake. The Rev. Joseph A.
pmbah}y off the Mexican coast near Murray, in charge of the “i&mmlph,:
Tampico, Father Murray said. The  estimated the center of the disturbance |
irst shoek was recorded at 3:37:14 a.| to be about 980 miles from Little Rock.
m. and the second, 3:40:16 a. By ;1;’,13" The first wave was recorded at

V.. 711 12:07:02 and the second at 12:09:49,

' " the terrific quake of 1812-13 ._Maamk- Reunion Closes—The an-.! Central Standard Time. Several after- |

. caused the formation of Reel -
Lake, a Tennessee “paradise for |
en, . |
lake reportedly was formed |
n waters of the Mississippi river}
en the quake caused the caving of
river’s banks in the territory, cre-
'a mew channel. The bed of the |
~was formed by the steady sink-
the ground in the territory.
1812 quake, known generally |
ew Madrid quake, cost many !l

. night’s tremblor was felt at'
d and Fulton, in Kentucky, |
nville and Union City, in
No damage was done. In |
‘window panes rattled and |
merchandise in stores were
The temblor at Hickman ,
jout a minute, being “preced-
roar like a storm”,

SB;bt . D;ma;q lﬁ
: )/n!,o : “(.. ”.

r1

O g?S‘ :
0., Aug. 19.—(P)—An '
< Charleston early to-
some damage. No one

1 _collapsed and slight;
caused fto many houses.
e, which lasted two or
first elt at 6:45 p.
40 \pe Girar-
points in southeast

le vicinity of Cairo,

ield, Ky., also re-
as felt in that vicin- -

- Hickman report-
and /said  window

co, Sept. 16.—(F)—
in several towns in

e woman he
&tw yl;zil::‘;le'ép?

b i ~ |shocks of slight duration were recorded.
anama Buildings Damag The intensity indicator on the seis-
Moﬂ erate Earthutia e(!( By | mograph reached six on a scale of 10,
E&: s;hq!.uﬂ‘“ \a"\b(' ' |and a wave amplitude of 90 millimeters
T s thn'(" T mlrogmd, Father Murray sa.lq.-
anama City, Aug. 10—The entire ns

republic of Panama quivered N T 7 i _‘——ﬁ, :
morning when an earthquake shook t. ew remors |
isthmus. The lobby walls of the Pan- = e
o s v semt o Felt in Ea

: 2 Heig dam @l

many buildings iy ﬁgc;?;gﬁg’t at'nhg s , € t m JaSt‘
canal’s locks were not damaged. / : 2 :

The canal’s chief of surveys said a

. moderately heavy seismic tremor was Shocks Are Reporé}ad ill

reported from 9:27 a. m. to 9:30 a. m. |
With the conter of the disturbance about | V€W York State and
50 miles from Balboa Heights. . i

;If‘heed cl;y of David, which recen | Oﬂtarlo.
suffered heavy quake damage, report-  New York (P)—“After shocks” of
ed the disturbance was not felt there. yesterday’s earthquake were felt in
Balboa Heights reported a vertical parts of upper New York state and
movement was shown on the machines, in Ontario, Canada, today. ]
which has been lacking in previous “The shocks were slight and caus-
quakes. ‘ed little, if any damage,” commented

e R e Rev. Joseph J. Lynch, seismographer

of Fordham University.
i S T Rev. John P. Delaney of Canisius
| 5 . e : College, Buffalo, N. Y., said the
S H ‘after shocks were caused by the
e]_smometer ere earth’s crust adjusting itself to the

change in position caused by the

,V.L ; e O : earthquakes yesterday.
Records Q u ak e Si Buffalo instruments recorded the

new shocks at 9:33.40 a. m.; while

\ J i . those at Fordham were timed at
{ iy 2 9:35.13 a. m.

Two earthquakes of great intens-| . £ Hige
ity were recorded Friday night by | The shocks bore out predictions of
the seismograph at St. John’s Sem- sclentlst§ that add‘l‘t_lonal disturb-
inary, Pulaski Heights, according to | ances rxz’lght be felt “in the next day
Antnony Kgging, student in charge; or two.
of the instrument. The first was. Today’s movements were noted at
registered at 7:39:50 p.m: Friday and | Rochester and Buffalo, N. Y., and at
&h§ second at 12:37:20 a.m. yester-| ottawa. Kitchener, Owen Sound and

ay. i N ‘
reports from other cities yester- i Ra, b R :
gay xgaicatid the first sh’tOck ml%in' e e o 77;}

ave been the recording of an earth- 5111 ak

(uake trom the Arctic region, north teIlSC Qll e i
ot Caulx‘ada(.1 Thg sl;oclé’s w:_irg reco;xt'g- ‘ g %
ed in London, England, and in north-

ern United States, The second earth . | Recorded Here
movement recorded here probably ' =) e
was thattrizcorded S;?ur%omh&y& lgrel- qs t'3 .?h
«ia, abou p.m. rday and be- i eismometer at . John’s
lieved to be cgntered im fhe Hma- ’Se'f:iga:y, Pulaski Heights, recorded
:f-y an mountain range, north of in- . an earthquake of “considerable 13-‘

e : : ity” yesterday afternoon, accord- |
o Thie eidey, i Miodk petud ‘i‘gn'gsil:gythiefs{ev. JZseph A. Murray, in

about 25 minutes and was Very n0- . g0 of the instrument. The shock

ticeable. 1t was a surface SHOCK | (o %ne of two recorded since Fri-
and was the same type as that v‘t'y;y‘mch || S it :

occurred last year at 1680, The first wave was recorded at

Calif. The intensity was about dou- 4:0952 p. m. and the _second at

ble that of the San Diego shock. e e e iah T

i B et e if\g'aboﬁt one and one-half hours.

was intense, becaung QLANE, iy The wave amplitude_on the record

e shock i3 BEHEVES R was 55 milimeters. It was estimat-
g movernent ' $AHY" Feslerday ed the earthquake was about 1,355
| was intense because the waves last-| L he Sistant, the direction ot

ed aboutlis mmuteghang.s}rereeea:;;t; “i?r:own ;

waves. However, the distance w : . S wakil shotk |
e dm@on gt S wz:: Il'.eegg:gec? f}a"xa?iday night, the first
e R | Thovement being at 7:38:56 p. m. and
the second at 7:45:09 p. m. It was
reported a mild shock and was esti-
‘mated‘to be about 52,74’;% m;};serci!g-
i ] ly in Sou i)
e e y said a shock was |

ﬁﬁiﬁé’;ﬁ nf;g? in Peru and Bo-
Bvias. b N .
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f;Science Can’t Predict Earth Tremors Yet But Through Seis-
- mological Observatories, One of Which Is Located at Little
Rock, Location of Quakes Can be Determined Speedily.

Once more America

ERROR

By DR. FRANK THONE

Acting Director, Science Service.

o W P

AKE

‘has become earthquake-

eonscious. Once more,
after a considerable
lapse of years, have
people in the United
States and Canada had
uneasy truth
brought home to them
that no part of this
continent is quite free

one of these terrifying
experiences, and that
“no man knoweth the
day or the hour” when
such a wrecking visita-
tion of the dark pow-
ers of mnature shall

There is something
peculiarly sickening to
the human mind about
an earthquake. We are
used to the idea of dev-
astation by fire, flood
or hurricane. These are
unstable elements; and
more or less instinctive-
1y we expect them to be
eapricious at times. But
the earth itself, the
very figure and type of stability—when

that begins to heave and shake and throw
itself into sea-like waves, we simply do not
know what to do. We are bewildered like
-ehildren who see their mother suddenly

. go mad.

It is for this reason, probably, that we
like to console ourselves with the belief
that our part of the country, our particu-
Jar city, is in no great danger from earth-
guakes. Those of us who do not live in
California like to think of that state as
.pe'culia.rly the land of earthquakes, just
as non-Floridians jest about Gulf hurri-

canes.

But recent events have done much to
shake us (quite literally) out of that rather
smug assurance. Wreckage-littered streets

These cable-car tracks in San Francisco ran athwart the famous San
Andreas fault, which slipped sideways in the classic earthquake of 1906.

in Montana’s capital, midnight shivers rat~
tling walls and windows in a score of
great Eastern cities, give us all the un-
easy knowledge that we also live in glass
houses—where stones may fly at any mo-
ment without being thrown by any human
hand.

The dread of the earthquake, an en-
tirely natural and normal emotion in all
of us, was without doubt the motivating
force behind the curious apparent dispute
among seismologists for a few days after
the far-fell Ontario earthquake of No-
vember 1. These students of earthquakes
and their causes were eagerly interviewed
by newspapermen, with the imsistent de-
mand. “Prophesy! Prophesy!”

The resultant apparent disagreement
among them was not due to any real dif-
ference in scientific opinion on their own
part, but rather to differences in interpre-
tation by the scribes who questioned them.
If the question were, “Will there be an-
other quake?” the answers might properly
enough be, “Yes;” for most major shocks
are likely to be followed by lesser ones
known as aftershocks.

But these affershocks are usually mot
felt very far from the immediate neigh-
borhood of the main shocks’ greatest dis-
turbance. So if the question were, “Will
there be another quake, right here, in this
fown?” all the honest seismologist could
answer was “I don’t know; but probably
not” And by the process of simplifying
and at the same time fortifying somebody
else’s statement when you repeat it, these
provisional and qualified answers of the
scientists came to look a bit odd when they
appeared in print.

Scientists regret that they simply are
not able to give prompt and sweeping re-

e 5|de of sponses to demands for earthquake fore- s

considerable group of seismologists, with
dozens of sensitive instruments, are mak-
ing a concentrated study of the tiniest
tremors that sometimes run through the
earth before a big earthquake happens, in
the hope that they may some day be able
to join their brethren of the Weather Bu-
reau in dependable forecasts,

One of the seismological observatories
in the United States is located at St.
John’s Seminary in Little Rock. It is
equipped with machines of the Wood-An-
derson fype, perfected in 1923.

Capt. N. H. Heck, principal seismologist
of the United States Coast and Geodetic
Survey, declares categorically, “No repu-
table seismologist will venture an earth-
quake prediction.”

But although scientists can not yet pre-
dict earthquakes; they can explain them
rather completely, and during recent years
they have alsoc become able o locate them
rapidly, even in the most inaccessible
parts of the world.

The explanation of earthquakes is rela-
tively simple. The solid, rocky crust of the
earth is always in a state of strain, due to
shifting forces, such as those of the slow
but powerful shrinking movements that
through the ages cause the growth of
mountain ranges. These strains in the rock
eventually cause it to crack, sometimes in
lines hundreds of miles long. Such cracks
in the earth’s crust are called “faulis” by
geologists.

A fault is not an open crack; it is a
tightly closed line like the contact of a
stuck cork in a bottle, or a jammed dresser
drawer. And as the opening of such a bot-

“tle or drawer is likely to be rather sud-

den, with a good deal of a jar, when it
finally does give after persistent pulling,
soa!soisthemovementoftherock strata

m 33“01:! ‘neeprest adep 0y oxoqur

Capt. N. H. Heck, principal seismologist of the United
States Coast and Geodetic Survey,
of a quake on a large globe.

locating the epicenter

to yield and readjust its pesition.

Earthquake-movement along a fault line
may be either vertical or horizontal or
occasionally both at the same time. Evie
dences of such mevements persist, some=
times for untold ages, in the abrupt ends
of rock strata that “match” similar lay-
ers found many feet up or down or to one
side. Frequently you can see such faulted
rock layers in deep railway cuts or on the
faces of natural cliffs.

The fault movements that cause earth-
gquakes may occur close to the surface,
showing themselves in violent offsets of
roads and railway tracks.

This was the case in the classic San
Francisco earthquake of 1906. Or they may
take place many miles down; in that case
the disturbance is called a “deep focus”
earthquake. In either type of quake, the
spot on the earth directly above the focus
is known as the epicenter. It is the poing
of greatest surface movement—and if
there happen to be any of the works of
man on or near it, it is of course also the
point of greatest destruction. Woe unto
that city that is built upon a “live” fault!

As a rule, the earth strain that causes
an earthquake is relieved by one main
shock, preceded perhaps by a few minor
foreshocks and usually followed by a num-
ber of less severe aftershocks. But some-
times there will be a train of shocks of
about equal severity; these the seismolo-
gists call “swarm™ earthquakes. Helena,
Mont., was tormented by such an earth-
quake swarm.

Scientific knowledge of the character of
earthquakes is gained primarily with in-
struments known as seismographs. Basic-
ally, a seismograph consists of a pendu-
lum that can write. It works on the same
principle of inertia—the tendency of any
solid object to stand still when its sup-
port or surroundings suddenly shift.

The pendulum stands still when the
trembling earth moves beneath it, and the
attached writing device registers the trem-
blings, either by mechanical magnifica-
tion through a train of levers or (more
commonly nowadays) by means of a tiny
pencil of light reflected from a mirror
onto a sheet of photographic paper.

The wiggly lines thus made are a record
of the minute fremors im the solid earth
that run out in all directions from the
epicenter of an earthquake like ripples
from a stone dropped into a pond. The
farther away from the epicenter they are
the fainter they will be, but the seismo-
graphs are so delicately constructed that
they can record them thousands of miles
away.

Seismologists, using laboriously worked-
out mathematical methods, can tell from
the form and spacing of the wiggles on
the recorded line just how far away the
epicenter was and exactly when the earth-
quake began, to a tenth of a second.

But the record from any one station
cannot show exactly where the quake oc-
eurred. The best he can do is trace on the
map a circle representing its distance from
his station, and say, “Somewhere on this
circle was the quake.”

However, if a central information clear-
ing house takes the records of three or
more observatories and traces their circles,
these will intersect at one point and at
one point only. There, the seismologists
can say with confidence, was the epicenter.

Formerly this collation of seismological
data was done by mail, very slowly. Lo-
cating an epicenter of an earthquake in

ymmwmm sty 207 3ded

sxx weeks was a really quick ,}ob ‘But

the Tesults aie handled by t
L

/least a preliminary locatxon in a few hours.
The setup is this: The many university

and government earthquake observatories
send their dafa, as code telegrams, to
Science Service, in Washington, D. C.
| Science Service turns these messages over
| to the United States Coast and Geodetic
Survey, and alsc telegraphs them to the
headquarters of the Jesuit Seismological
Association, in St. Louis.

These two latter organizations calculate
the epicenter independently of each other,
and then exchange information for the
purposes of checking up and correction.
In the meantime, the location of the epi-

center is available for the press while it |

and radio and epwenters are glven at |

e

|

is still news, and not six weeks later when |

location of the Ontario epicenter, near the
home of the Dionne quintuplets, was thus
determined by mid-morning of the day on
which the quake occurred.

most people have forgotten about it. The

It is perhaps not a mere coincidence that |

so many of the earthquake news items you
see in the papers come from Georgetown,
St.. Louis, Fordham or some other Jesuit

university. The “black robes” have a long }

tradition of interest in earthquakes. One |

of the oldest, and at the same time most
interesting, of earthquake descriptions in
North America was dug up out of the
archives of his society by the late Father
| Tondorf, not long before he died.

It is a report of the great quake of
1663 in “New France” (now Canada), by
a Jesuit missionary, Pere Charles Siton,

translated into Latin by his friend, Pere |

Francois Ragueneau.




Im1tated In Laboratory

By HOWARD W. BLAKESLEE.

( Associated Press Science Editor.)
A beam of light the thickness of a pencil
| §s reflected from the corner of a metal
| table at Massachusetts Institute of Tech-
mology at Cambridge.
: Put one finger in the beam, wiggle it,
 and the table—150 pounds of dow metal—
| shakes like a leaf.
Thus for the first time in the labora-
gory the real power of the earthquake is
§mitated—the nearest human thing to the
frresistible force.
The shadows cast by the finger in the
' Mght beam shake the table—or differently
stated the power in a shadow actuates a
piston driving with a 2,000-pound push.
This is a multiplication which is virtually
{nfinite, even as the earthquake’s power is
infinite so far as man’s puny handiwork
* s concerned.
' The result is a shaking table, set up in
the laboratory of Arthur C. Ruge, re-
| search associate in seismology, on which
the realities of earthquakes can be re-
produced in a new way. The fluctuating
amount of light in the beam is converted
by a vacuum tube into an electric current
which regulates the driving piston that in
turn shakes the earthquake table.

This makes it possible for the first time
to repeat in the laboratory an earthquake
that has happened in nature, reproduc-
ing it move by move.

Heretofore the seismologists have had :

to guess how much to shake their tables
to imitate a real quake—where to mix
little movements with big ones.

The new tech table will follow .every
up and down of theé line drawn by the
recording needle of a seismograph. Actu-
ally the line drawn by a seismograph
needle is turned into cutout, like that
of a paper doll. Its wavy edge runs
through the beam of light, and the beam
reproduces every variation.

It is planned to give this table all three
motions of the ground during earthquakes,
north to south, east to west and up and
down. The control with a beam of light
which is eapable of actuating any number
of tons desired, makes this possible.

What might have happened to a full

sized water tank in the Long Beach, Cal,

earthquake of 1933 is shown in the ac-
companying illustration. When the wavy
outline of the shadowgraph of the Long
Beach earthquake record interrupts a
beam of light reflected from the table cor-
ner, a piston under control, of the beam

Quake Recorded Earth Tremors |

At Semm ry Here |
5», Gaze.

Recorded Here

When the Rev. Joseph A. Murray
. removed the day’s recording from the
seismograph at St. John’s Seminary
last night he learned that there had
. _been a mild earthquake in the Ohio
valley during the morning. The. first
shock was recorded at 8:49:58 a. m.
| and the second at 8:51:57.

The intensity indicated that the
center of the disturbance was 663
| miles' from Little Rock and Father
| Murray figured that it probably was
north and east of Cincinnati.

It was the second time in recent
| weeks that the seismograph had de-
tected an earth tremor in the area
‘that has suffered so heavily from
floods this year.

During the worst part of the Ohio-
Mississippi flood the instrument re-
corded a quake in the vicinity of
Tiptonville, Tenn,, but it was even
milder than those of yesterday.

Earth Shocks
Reported In i

Five States
. Gazette 3-3-37

| " Columbus, 0., March 2 (#).—An up-‘
thrusting rock crust in the old glacial
region of northwest Ohio caused earth
l;x")/emors today from the Canadian border
uth into Kentucky. Five states re- |
.corded the movement, which brought
sllghb property damage around Wapa-
koneta and other Auglaize county, Ohio,
villages all near the epicenter.
‘No injuries were reported. |
Plate glass windows were broken,’
chimneys toppled and plaster knocked
from walls in Wapakoneta, 80 miles |
northwest of Columbus.
| Schools in Zanesfield, O., and in the
hamlet of Anna were dismissed.
Two Distinct Shocks.
Father Victor Stechschulte, seismolo-
gist at Xavier University, Cincinnati,
| where buildings swayed and dishes rat-
|tled, said the tremor came as two shocks,
|over a period of 10 minutes beginning at |
9:47.58 a. m. (ES.T). He estimated |
the epicenter as locted in the vicinity of
Lima and Bellefontaine, O. -
| From as far north as Windsor, On-
‘tario, across the border from Detroit, to
Louisville, Ky., on the south, residents
reported quivering walls and other phe-
nomena. Indiana, Michigan and West
Virginia were included in the area.
. Wilber Stout, Ohio State geologist,
‘described the shocks as a natural re-
action caused by relief of tension in
upper strata of rock. The entire region,
‘he said, was composed ol Md rock de—
posited by glaciers. : o
[ “These things are cnmmm;a tg:g 13 /

It

‘nothing iex’ieus about it,” Stout

1 e—3=310—
Ga.[‘g'ree earth tremors vargy:r?xg in du-
ration from six to 45 minutes regis-
tered on the seismograph at St.
John’s Seminary yesterday and the
day before. The Rev. Joseph A. Mur-
ray, seismologist, said that the last
shock, starting at 9:51 a. m. yesterday
and lasting 45 minutes, was severe
but deep in the earth. He said if
probably occurred about 2,150 miles
from Little Rock. i

A slight shock registered at 5:25 p.
m. Monday. It lasted only a few
minutes. Father Murray said that it
probably resulted from a geologic shift
within a radius of 50 to 100 miles of
Little Rock.

At 11:46:49 a tremor of somewhat
greater intensity was recorded.

From Searcy came reports of an
earthquake at 4:10 yesterday morn-
ing, but the seismograph showed
nothing to bear them out. Father
Murray expressed belief that there
must have been blasting in the vi-

cinity that was mistaken for earth

tremors.

Residents of Searcy said that what-
ever it was rattled the dishes in their
cupboards.

Slight Earthquake
Felt at Paragould

Special to the ua/ette ; /7 ¢ 13 7 |

Paragould, May, 16.——An earthquake
lasting only a few seconds was felt
here at 6:51 tonight. It ‘shook build-
ings and rattled dishes and windows,

i ‘but did no damage.

St. Louis, May 16 (#).—Slight earth
tremors were reported tonight from
St. Louis to Memphis, Tenn. The Rev.
James B, MacElwane of St. Louis

University said there was no record |

of a disturbance on the seismograph

there. There were réports of houses
in the outskirts of St. Louls being
shaken and some residents said dishes
were jarred.

A 10-second earhquake was reported
at Memphis.

A tremor of about 10 seconds dura=
tion .at 7:53 PCS rattled doors and
shook dishes at Poplar Bluff, A brief
shock was felt at Kennett, Mo.

shakes the table and the model tank upon
it. Arthur C. Ruge (foreground), research

| CUTOUT OF THE
SEISMOGRAPH
TRACING OF THE

O EARTHQUAKE

g VOLUME OF LIGHT
k CHANGES AS IRREGULAR
EDGE TURNS AND
REPRODUCES IDENTICAL
SHAKING MOTION OF
ORIGINAL QUAKE

associate in seismology at M. I T,
signed the machine.

/



;'Instru_ments‘.Are Used in Lo-
cating Salt Domes and
2, Oil Fields.

a" 12— 2 3
Probably you didn’t inov? that seis-
mographs, which record vibrations of

the earth; and other delicate sciehtific

Instruments are construmted in Little
i Rock. They are, but not for sale to
the public. $

‘The Geophysical Exploration' Com-~
gany has a suite on the third floor df
| the Glover bullding, and there the in-
struments used by the company in its
geodlogical investigations are made. One
of the rooms in the suite is fitted up
' as & regular machine shop, but of
course on & small scale. Another is the
tesing room.

* The company, which has its head-
quarters at Washington, D. O, estab-
shed an office and instrument shop
vhere two months ago, following a sea-
Son of geological research in this sec-
tion by an experlmental party under
| the leadership of Dr. L. Don Leet of
| Harvard University. The local office is
in charge .of H, G. Taylor, vice presi-
-dent of the company. Carl Spriegel, an
| expert instrument maker born in Ger-
many, is the man who works on the
siesmographs and other such sensitive
contrivances. Raymond Wengel and his
‘ asslstant, Victor Gasser, work on radio
instruments, which are used inh con-
| Junction with the seismograph by the
geologists. ?
3 First Used 10 Years Ago.

The selsmograph first was used to
locate oil fields about 10 years ago.
| The Geophysical Exploration Cqmpany
{found its use of great advantage and
 during the past six years 1t has made
Pall its own instruments.

Mr. Taylor said that selsmographs
had proved especially successful in lo-
cating salt domes, indicative of oil
?roduclng areas. Of the dozens of oll
lelds along the coastal plane of Texas
and Loulsiana, only four or five have
no connection with salt domes, he said.
The domes average about a mile in
diameter. with the salt 800 feet or so
| below the surface of the earth. In some

cases the domes cause & bulge in the
earth’s surface, but in others there is
no. outward indication of their pres-
ence. The oil producing areas surround
the domes.

| Explosives are used to cause the vi-
| brations recorded on the selsmographs.
[Three of the latter instruments
customarily are used by one fleld party,
Selsmograph stations are set up at dis-
‘tances of five to eight miles from the
central station, where the blasting is
to be done. The radio is used for com-~
‘munication between the - seismograph
statlons and the central station. One
of its importent. functions is to signal
the instant of blast.
*The selsmograph records of earth vi-
| brations following -the explosion indi-.
‘cate whether there is a salt dome in
the line between the blast and any of
the instruments. By changing the lo-
cation of the Instruments, figuring va-
|rious angles and repeating the process
'the exact location of the dome can
'be fixed. The wave from the blast
travels much faster through salt than
through earth, stone or other sub-
‘stances. ]
The seismographs used by the ge-|
ologists are much smaller than the in-
struments used by scientists to deters|
mine the location of earthquakes, Mr,
Taylor sald. He showed two seismo-
graphs, one that had been used and
another with no experienca so far.
They weigh only 10 pounds each and
their greatest dimension is about one
foot. Earthquake selsmographs used to
-welgh about a ton each, but they have
been cut down in size to 200 pounds.
Magnification of the 10-pound seis-
bgraphs is 10 times as high as that
their big brothers, Mr, 'lz!n

)

ans are underway to send out an-
ler experimental party in this sec-
) next meonth, Mr. Tayler said.
e C. Branner, state geologist, de-
ribed the work - performed around |
itle Rock last summer lx&m article
at wn.s ublished in the Gazejte No-

mbe




