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SEISMOLOGICAL REPORTS.

SEISMOLOGICAL REPORTS FOR JANUARY, 1920.
W. J. Huupeneys, Professor in Charge,

‘Weather Bureau, Washington, D, C., March 3, 1920,

SEISMOLOGICAL ABBREVIATIONS USED IN THE INSTRU-
MENTAL REPORTS.

CHARACTER OF THE EARTHQUAKE,

I=noticeable.
II=conspicuous.
I1I=strong.
d=(terrse motus domesticus)=local earthquake (sensible or felt).
v==(terree motus vicinus)==near-by earthquake (within 1,000 km.).
r==(terre motus remotus)=distant earthquake (1,000 to 5,000 km.
distant).
u=(t<i(rrse motus ultimus)=very distant earthquake (beyond 5,000
m.

A=distance to epicenter.
PHASES.

P=(unde prime)=first preliminary tremors.
PR,=P waves reflected n times at the earth’s surface.
S=(unde secundz)=second preliminary tremors.
SR,==S waves reflected n times at the earth’s surface.
PS=transformed waves; longitudinal (P) to transversal (8) or vice
versa.

L=(und longz)==long waves in the principal portion.
M=(unds maxims)=greatest motion in the principal portion.
C={(coda)=trailers.
O=time at epicenter.
L,.,?,=L41)§ng Wav;es reaching the station from the antiepicenter (40,000
m.—A).
Lyeps=long waves again reaching the station from the antiepicenter
(40,000 km. + A).
F=(finis)=end of perceptable trace.

NATURE OF THE MOTION.

i=(impetus)=abrupt beginning.
=(emersio)=gradual appearance.
=period=twice time of oscillation.
A=amplitude of earth’s movement, reckoned from the zero line.
E, N, or Z attached to a symbol signifies the E-W, the N-§,
or the vertical component, respectively, thus:
Pg is the E-W component of P.
Py is the NS component of P.
Pz is the vertical component of P.

p=micron,~ - M.
71,00
INSTRUMENTAL CONSTANTS.
T,=period of instrument.

V=magnification of instrument.
e=damping ratio.
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List of instrumental stations from which reports are received.

JANTARY, 1920.

Instrumental constants.
Latitude, | Longitude, | Lieve- y ituti
Location, N %IV + tion, Description of instruments, E-W. N-8. Institution. In chargo.
. . meters.
v T 3 v Ty €
ALABAMA, !
D B
Mobile............ 30 41 44| 88 08 46 60 | Wiechert 80-kg., astatic, Spring Hill College, seis- | Cyril Ruhiman, 8. J,
horizontal pendulum. mic observatory.
ALASKA.
510 O 57 03 00| 135 30 03 15.2 | Two Bosch-Omori 10 and U. 8. Coast and Geodetic | F. P. Ulrich.
12 kg. Survey, Magnetic Ob-
servatory.
ARIZONA, |
TUCSON. ..veeneen 32 14 48| 110 50 06 769.6 |-.... < TJRUUUPUURURUPRURIN SR (1 I ¢ SN FRUN B (1 NS T S SRR S s LI Wi, H. Cullum.
CALIFORNIA.
Point Loma....... 32 43 03| 117 15 10 91.4 | Two-component C. D, Theosophical University.\l F. J. Dick.
‘West seismoscope. !
COLORADO.
Denver............ 30 4D 36| 104 56 541 1,655 | Wiechert 80-kg., astatic, |. Sacred leart College, | &. W, Forstall, 8. J.
horizontat pen&ulum‘ earthquake station.
DISTRICT OF
COLTMBIA,
Washington.... ... 38 54 25| 77 04 24 42.4 | Wiechert 200-kg., astatic, Georgetown University...1 F. A. Tondori, 8. J.
herizontal pendulum; 80-
ky. vertical,
Doveerannnnnn, 38 54 12 77 03 03 21 Marvin, vertical pendulum, U. S, Weather Burcau....| W.J. Humphrey.
undamped, mechanical
registration.
HAWAIL
Honolulu.......... 21 19 12| 158 03 48 15,2 | Milne seismograph of the U. 8. Coast and {feodetic | Frank Neumann,
Seismol. Comm. Brit., Survey, Magnetic Ob-
Assoe. servatory.
ILLINOIS.
Chicago........... 41 47 00 87 37 00 180.1 | Two Milne-Shaw horizontal University of Chicago. .... H.7J. Cox.
pendulums, 0.45-kg,
KANSAS,
Lawrence......... 38 57 30 95 14 58 301.1 | Wiechert................... University of Kansas, de- | F. E. Kester.
partment physics and
astrenomy.
MARYLAND.
Cheltenham ._.... 38 44 00 7% 50 30 71.6 | Two Bosch-Omori 10 and T. 8. Coast and Geodetic | George Hartnell.
12-kg. Survey, Magnetic Ob-
servatory.
MASSACHUSETTS.
Cambridge ...... 42 22 361 71 06 59 5.4 | Two Bosch-Omori 100-kg., Harvard University seis- | J. B. Woodworth.
horizontal  pendulwn, mographic station,
mechanical registration.
MISSOUR
8t Louis..........| 38 38 15| 90 13 58 160.4 | Wiechert 80-kg., astatic, 8t. Louis University, geo- | J. B. Goesse, 8.7
horizontal pendulum, physical observatory.,
NEW YORK.
42 5 02 78 52 40 180.5 | Wiechert 80-kg., horizontal. 7 Canisius College...... .| John A. Curtin, 8. J.
42 26 581 76 29 09 242.6 | Two Bosch-Omori 25-kg., 22 Cornell University .| Heinrich Ries.
horizontal  pendulum,
mechanical registration. ¢
40 51 47 73 53 08 23.9 | Wiechert 80-kg. . Fordham University...... D. H. Sullivan, 8.7,
PANAMA CANAL
ZONE,
Balboa Heights...; 8 57 39 7% 33 29 27.8 | Two Bosch-Omori 100-kg. Panama Canal, Depart- | Governor, Panama
and 25-kg. ment Operation and Canal.
Maintenance.
PORTO RICO,
Viegques........... 18 09 00 65 271 00 16.8 | Two Bosch-Omori.......... U. 8. Coast and Geodetic | W. M. Hill,
Burvey, Magnetic Ob-
servatory.
VERMONT,
Northfield.........] 4 10 ® 72 4 0 256 Two Bosch-Omori me- U. S. Weather Bureau._..| Wm. A. Shaw,
chanical registration.
CANADA,
Ottawa............ 45 23 38 75 42 57 83 Two Besch photographic Dominion  Observatory, | Otto Klotz.
horizontal pendulum, one earthquake station,
Spindler & Hoyer 80-kg.
vertical seismo%raph.
Toronto........... 43 40 01 79 23 54 113.7 | Miine horizontal pendu- Dominicn Meteorological
lum, North, in the meri- Service,
an.
Vietoria........... 48 24 00} 123 19 00 67.7 | Wiechert, vertical; Milne [......| 18 | .. . .fecccidferinicfommenifanaas [« L
horizontal  pendulum,
North, in meridian,

1 Bensitivity.

Forthe re&orts of the stations at the University of California, Berkeley, Calif., and at the Lick Observatory, Mount Hamilton, Calif., see Bulletin of the Seixmtgraphic Stations,
University of California; for the report of the station at the University of Santa Clara, Santa Clara, Calif., see Record of the Seis pliic Station, University of Santa Clara.
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TaBLe 1.—Noninstrumental earthquake reports, January, 1920.
Appr?xi- A il 1ot
mate pproxi-| Inten-
: Approxi- Number .
Day. | dime Station. ‘mate 1’;‘]?;?_ o of ]gi'?“n: Sounds. Remerks. Observer.
wich latitude. | 407 Forel, shocks.
civil.
CALIFORNIA.
1920, H. m. N e See.
Jan.1... 2 20 | Corona.. 33 52| 117 35 4 1 | Short Nome.............. Doors rattled. .. T. C. Sias.
2 25 [ Escondido. 33 08| 117 05 & 1 .4 Felt by many .[ H. L. Harlow.
33 15| 116 45 5 1 .| Cracked adobe walls. J. A. Ream.
2 30 33 22| 116 52 5 1 .| Rapid trembling shock J. P. Rolarts.
2 34 32 41| 115 30 3 1 H. M. Rouse.
33 37| 117 15 5 1 W. L. Wilhite.
33 45| 116 58 5 21 4| Rumbling.........|.....do....... C. 8. McManigal.
2 33 32 40| 117 10 4 1 None... Chandeliers moved. U. 8. Weather Bureau.
2 37 32 48| 116 58 4 ) N P Rumbling. -.| Felt by several. E. P. Kaessler.
2 40 33 05| 116 37 5 2 6 | Loud rumbling. . .| Felt by many J. H. L. Vogt.
. 33 11| 118 42 5 2 13 | Mufiled. ..| Jarring motion.................. E. H. Davis.
Mount Wilson.......... 3¢ 13| 118 18 2 1 12 i Star images in 60-inch telescope | Mount Wilson Observa-
vibrated rapidly. tory.
2 46 | Aguanga... ... 5 1 2 Abrupt bumping motion._....._ A. 1. Berg.
30 23 30 | Santa Ba: 3 1 2 Felt by several. .| 4. W. Mutter.
23 33 2 1 21 do. Do.
23 35 |. 2 1 2. Deo.
23 38 |. 2 1 2 Do.
31 1 001t 3 1 2 Do.
1 03]. 3 1 2 Do.
107} 3 1 2. Do.
‘W ASHINGTON.
24 7 09| Clallam Bay............ 48 15| 124 15 5 3 Most severe ever noticed........ M. Rasmussen.
7 10 | Blaine.. 49 00| 122 45 4 1 Felt by many .| J. Orilly.
7 12 | Marietta. 48 47| 122 35 |.......... 2 N RPN Lo ..| 8. B. Mayhew.
7 14 | Anacortes. 48 50| 122 40 5 2 Long duration. .| D. Allmond.
7 15 | Tatoosh. 48 231 124 45 2 3 Felt by one. ... ..} Mrs. A, K. willis.
7 20! Forks 47 561 124 20 5 2 Many awakened. Mrs. Ruth Johnson.

TaBLE 2.—Instrumental seismological reports, January, 1920.
(Time used: Mean Greenwich, midnight to midnight. Nomenclature: International,

[For significance of symbols and deseriptions of instruments and stations, see this

REVIEW, D. 62.]

Date,

Char-
acter.

Phase.

N Amplitude.
Pime. |Feriod

Dis-

Aw | Ax

tance,

Remarks.

AvaBama. Spring Hill College,

Mobile.

1920.

Jan. 4

H.m.s.

Em.
1,4107

Southern  Mexico;
record peculiar—
eriods all short;
and 8 have
same period; in-
terval S-P  too
short; L absent.
E damped, N un-
damped, yet rec-
ords identical.
8eems to be a
superimposition
of P waves of
different shocks.

AR1zoNA.

* Trace amplitude.

U. 8. C. & G. S. Magnetic Obs

ervatory, Tucson.

1920.
Jan, 1

12

25
25

Sec. B
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M ro R
BB acesamsenenas DOR00DLOLTY
PP
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SH288 88%

ST
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.| Irregular

Time marks miss-
ing for 12 minutes
before L on N;
times of P and §
interpolated over
that interval.

record;
possibly not seis-
jc. Time marks
missing,
Do.

Do.

TABLE 2.—Instrumental seismological reports, January, 1920—Contd.

CaLtrorNIA.  Theosophical University, Point Loma.
1920. H.m.s. | Sec N 3 Km
Jan. 1 |...oi.deioill 24200 |....... 500 700 1....... Intensity, 2-3;
Rossi-Forel.
14 el 100 100 {....... Tremors  during
the hwvurs pre-
ceding 15 h.
CoLoravo. Sacred Heart College, Denver.
1920. H.m.s. | Sec. " » Km.
Jan. 4 [........ 426 00 |. . P rather indistinct.,
4 30 00
435 00
435 00
4 35 00
4 36 30
440 00 |,
4 38 00
4 46 00
4 44 00
15 |........ .} 13 30 00 Distincgt but too
13 40 00 |. small to be ana-
yzed.
) RPN PR P ISP NPPDDN RIS A Activity visible at

intervals during
day.
. Distmlcit but very

smaltl.
.] Wavelets at inter-
vals during day.

25 |.. Thickening of pen-
marks and wave-
lets during day.

* Trace amplitude.
WasaINGTON, D. C. Georgetown University.
1920, H.om, s.| Sec " » Km,
Jan. 4 42753
427
432
4 32 -
435 .| Nodistinet M,
52
30 Heavy micros.
18 33 18 |..
183911 [.......
18 43 18 Nedistinet M.
18 44 48
18 46 22
19 ca....
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TaBLE 2.— Instrumental seismological reports, January, 1920—Con.
Wasamnaron, D. C. U. 8. Weather Bureau.

1920. « Hom. s. | Sec. “
N 3 P 423 00 Time  correction
4 32 40 uncertain.
4 34 00
43905
44000 . L nowhere well
defined.
F.. 515 ca.|. Lost. in micros.
Whole  record
jumbled; appar-
ently two quakes
superimposecd.
20 |eenenn..) el | 2137 30 ..
F.....] 21 45 ca.|..
.| 23 06 40 Time correcéion
23 10 35 not cortain.
2135 ca.).
.18 33 45
18 38 15 4.
18 41 30
18 44 45
19 10 ca.
Hawan. U. 8. C. & G. 8. Magnetic Observatory, Honolulw.
1820. s, | Sec. M
an. -

12 el

M.

2 o.en....

30 teaeeenn.

13 36 42
15 47 00

22 crenengr
@ BURS

COLTD bR

ZNE

2288 58838%

First recorded mo-
.i tlon?

Be; g and end
obsoured by con-
tinuous  slight
tremors, prob-
ably microsels-

Afr tremors pres-
ent throughout.

. Phasesill-defined.

* Traoe amplitude.

1680456~20——5
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Tasre 2.—Instrumental seismological reports, January, 1920—Con.

U. 8. Weather Bureau, Chicago.

TLuNors.
1920. H.m. & | Sec.
Jan. 12 59 ca. 22
.| 13 08 G0
13 4000 |....

1. 16 29 00

16 40 ca. .
4. 4272
« 431 44
i 43352
3 80 cz.
13 23 56 00
14 ¢ 05 00
0 30 ca.
14 15 37 30
15 37 35
16 10 00
22 2211 00
. 221500
1221800

23 ca. -
b I O 0......] 21 31 00
T 22 10 ca.
b T D Pz_...: 231200

Lost in micros.
Veryheavy micros;
may not be seis-

....... migc.

., From beginning of
.f 8. record vgery
confused.

'} Lost in very heavy
micros,

*| Lost in heavy mi-
Cros.

-{ Lost in micros.
Phases indoter-
minable.

Q.

.| Lost in micros,

Kangas. University of Kansas, Lawrence.
H.m. 8| Ses. »
4 26 48 2,020
430131 ..
43312 |.
43800 |.
459 15

* Trace amplitude.

Maryuanp. U. 8.

C. & Q. 8. Magnetic Observatory, Cheltenham.

1920,
Jan, 4 |-ooe.en

e s i om0

]

S8R BESNE
BZHVERY

@
S

.| L waves not def-
!Bx‘zitel_v shown on

MissOURL

St. Louis University, St. Lowis.

1920,
Jan. 4

Sec. "

2,330

T, not distinguish-
able,

Porro Rico.

U. 8. C. & G. S. Magnetic Observatory, Vieques.

1920.
Jap, 4 |--..o.on ePu...
| 2 O
26 |-
b F‘
I Fx

&

11{. m.s. | Sec. ' I
428

.
N
=13

v
555
258 8

82
23

213400

28 8LY

-
=43
e
puy

0w
eng

16 30 00

=

* Trace amplitude.

KEm.,

.1 No definite phases.

.| Bmall waves of
geriod from 14 to

seconds overlie
the longer waves
for most oi the
record.

..| Feit strongly in

. Porto Rico. On
.{ N there is a faint
disturbance be-
ginning 21:28:27,
which may be
P of an earlier
shock.
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Tasur 3.—Insirumental seismological reports, Ji y, 1920—Con. TasLe 2.—Tustrumental seismologicel reparia, Ji y, 1920-—Con.
Porro Rico.—U. 8. €. & Q. S. Magnetic Observatory, Vieques—Con. CANADA.—Doninion Meteoralogical Service, Taronto—&Eontinued.
T | |
1090, | ‘ Vit m. s.| see. | . , 1920, See. l s | u | Em.
o 193 02'a7 . Telt strongly in  Jam. . .
23 63 0L . 2| Porto Rico.
.1 23 83 29
23 03 24
.28 12 00
11831 33 .} P distinet on both
18 31 32 c&mp&nent{s:
other phases in-
%g 33 % definite. .| May not be seismie.
18 39 45
B3 00 1.
83800 ).
Vermonr. U. S. Weather Bureau, Narthfield.
o, | | i Sez. | ! Em. | o
1920, . . 8. ee. " “ m. |
Jan 4 [ jel....| 44500 | . ‘l)«mplimde wery
..... 50500 17 small,
. ! Last two phases
may not be seis-
Canapa.  Domanion Qbservatory, Otiawa. Mo i@zl . mfe.
- i — 1700 24 | May not be seismic.
1020. H.m. 3, Xm. L 17 0L 48 |,
Jan. 4 422 02 -1 3,400 171736 1...
18y =L i |
waves secm 2 ... eL.... 2225 .
437 42 haveshort peried M. .. .. 122 36 [1’2 . Gradual thicken-
4 45 00 P waves of asee~ ing.
& 55 00 ond shock super- . } 22 45 00
51500 imposed  upon
them. 2.
U (O A 000 00 Traces of disturb- B,
1440000 ances; phaseslost |
in very heavy 7% PO (1 PR May not be seismie.
; may not f L..... .-
have Dbeen seis- !
mic. L1 I Pr.... Small micros ren-
der P. entry
doubdtful.
Microa going on.
.. 3 . t'rm
CaNapA. Dominion Meteorological Service, Toronto. ampiitade.
‘ Canapa. Dominien Meteorological Service. Victoria.
. ‘ H.m.s. ! See. I » | Em. ] ] ]
3 YR U FOUUUUUE RPN AR FOURRIDS NPT RO fooreans Small micros 1030, H.an.s. | See. | . Em.
P 1 masked sheet st Yap, 1}....... 24206 ... 00t .
i 2h. 42m. when 24602 .. -1 %100 -
i other station re- | 24938 [ i
! cords quake. 1 1245 04 ..
|1
.| Micros masked ini- lg g(l) gg B
tial phases. 2 13 20 35 May Ie off west
coast.
Lost in micros. ig 3; %
13 30 25
.| Gradual thicken- §
.| . ing,welimarked. |
Lost in micros. |
b} O PPN B PP R ceendeeeindoe 8mall micros ] l
masked sheet at |
. 13h. 20m. when [ R i - 1 Destruptive Mex-
; ofher station re- { ican guake,
. cords quske. ! 3
¢
[ FPR 42736 e eeeinienenn, .} 3,600 { Disastrous Mexi- % 45
428 48 can quake. | 47
438 00 ! 33
441 64 1. |
443 3¢ !
44448 | 4292
447 48 | 4 4820
461 18 H 444 %
5383 ! #4748
]
Tieennanndds Irregular  instru- . 9 44 56
montal  Clock. | % 50 53
work prevented :
record of g | 14 00 50 Mexica?
! recorded at other Y14 05 15
] station af 9h. 141238
i 4m. 14 18 32
13 feeienne E..... 141642 ;. PPN N P 14 53 56 |.
ceaee| 143243 .. b 1111} DEORN PR
28232
3B leeeien| Ll [ 143608 1. o ae May not beselsmic. 23 40 15
eL.... 144412 .. . onfe B4 45
Mooen 1446 30 (....... e ovaonsl 165161, R

* Trace amplitude.

i
{



Jaxvary, 1920,

Tapie 2.—Instrumental seismological report, January, 1920—Con.

Caxapa. Dowminion Mateorological Service. Victoria—Continued.

1920.
Tan. 14 Mexico?

4,120

"""" Probably Mexico?

Probably under
Strait of Georgia
and northeast of
Victoria.

18 44 23 1.
18 49 48 |.
18 54 42 1.
1912 30 |,
.1 1924 00 [

20 13 01
F.....l2024 25

* Trace amplitude,

The following stations reeorded no earthquakes during
January, 1920:

Avaska. U. 8. C. & G. §. Magnetic Observatory, Sitka.

Reports for January, 1920, have not been received
from the following stations:

Massachusetts. Harvard University, Cambridge.

New York. Canisius College, Buffalo; Cornell University, Ithaca;
Fordham University, New York.

Canal Zone. Department of Operation and Maintenance, Panama
Canal.

SEISMOLOGICAL DISPATCHES.!

Mexico City, Mexico, January 3.—One of the earth
shocks that are not uncommon here was felt at 10 o’clock
to-night. The shock was more severe than that of De-
cember 17, but did not cause as much apprehension as
the December seismic disturbance, which came on the
date of a groundless Iprediction of a cataclysm from
astronomical causes. Incomplete (fress reports indicate
that the State of Vera Cruz suffered more than any other
section, although seismic disturbances were felt through-
out the entire ﬁepublic. Advices from Cordoba say that
30 dead have slready been accounted for in the village
of San Juan Coscomatepec, where many houses were
destroyed. There are unconfirmed reports of a similar
catastrophe in the village of Huatusco. At Jalapa,
farther north, 50 victims of the earthquake have been
counted, including numerous dead. Lack of communi-
cation with the other small towns and villages in the
theater of disturbance makes even approximate esti-

1 Reported by the ization indicat station
at G n Uni i

d and collected by the sei i
ty, W D. C. [(A) indicates Associated Press.]
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mates of the casualties impossible. The earthqnake
caused great alarm in the large cities. Marine disturb-
ances have occurred off Vera Crus eity, and there were
some casualties there, although the number is not known,
with considerable destruction of property. Late reports
received here spy that the death list in San Juan Cosco-
matepec was augmented as a result of the collapse of the
chureh tower, which crashed in upon the erowds Eathered
inside the edifice to pray, following the first shoek. Vera
Cruz city is without water, while the lighting gystems of
Orizaba and Jalapa are out of commission. The vil-
lages of Teocelo and Cousztlan, in the State of Vera Cruz,
were virtually destroyed by the earthqusake last m%ht,
and heavy casualties have resulted, according to late
press reports received here.—(A)

Mexico City, Mexico, January 5.—Reports received
up to 11 o’clock last night indicated the center of the
seismie convalsion was in_ the neighborhood of Mount
Qrizaba, a volcano situated about 70 miles west of Vera
Cruz on the line between the States of Vera Cruz and
Pueblo. It was in this neighborhood that the most
serious damage was done. }Feocelo, a village 35 miles
northeast of the voleano, has been virtually destroyed,
and a similar fate befell Conztlan, a small hamlet in that
neighborhood. Wires have been torn down by the vio-
lence of the tremor, and only fragmentary reports have
reached this city, but it is stated that there were many
casualties in both towns. Many houses and churches in
Jalapa, a city 50 miles northwest of Vera Cruz, were
dameaged, while reports from Orizaba, a city 10 miles
south of the voleano, state that several business blocks
and churches near the center of the town were cracked.
In the suburbs of Orizaba the shock was very severe,
many persons being reported killed beneath their wrecked
houses. fifteen shocks were experienced at Cordoba,
a city 10 miles east of Orizaba, where 11 were distinctly
felt. First reports received here stated that the tremor
centered at Acambaro, a town near Teluca, about 25
miles southwest of Mexico City, but more recent advices
state the shocks were not severe there.—(A)

Mexico City, Mexico, January 8.—A viglent vol-
canic eruption has been caused by the recent earthquake
near Cordoba, where Cero de San Miguel, a small and
apparently extinct volcano, has been burst in_ twain.

e new crater is throwing out smoke, ashes, and flame,
while lava is flooding the near-by territory in a stream
more than 200 yards wide, resulting in not less than 200
deaths.—(A)

Mexico City, Mexico, January 13.—San Joaquin, a
village of 3,000 inhabitants in the Jalapa district, State
of Vera Cruz, was destroyed this mormngiby an earth-
quake, according to advices given out by the department
of agriculture, which gave no details as to casualties.
Shocks were detected at the astronomical observatory
near this ¢ity at 5:18 o’clock this morning.—(A)

Mexico City, Mexico, January 22. §trong earth-
quake shocks were felt in the city of Vera Cruz from 3
to 5 o’clock this morning. There were no casualties,
although some residences were dama%ed. Reports from
Vera Cruz state the tremors demolished at Couztlan all
structures which were not destroyed in the earthquake
of January 6, while shocks lasting 20 minutes caused
further damage at Salmoral and San Francisco de las
Penag.—(A)
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Paris, January 23.—Earth shocks along the coast
of the Sea of Marmora are reported in a Havas dispatch
from Constantinople under date of January 19.—(A)

Seattle, Wash., January 24.—Three distinet earth-

uake shocks were felt here at 11:08 o’clock last night.

he tremors extended through Washington and British
Columbia. At Bellingham, Wash., windows were broken
and brick walls cracked. At Vancouver, B. C., people
fled from buildings in alarm, but the only damage re-
ported was to telephone lines. Victoria, B. C., and
numerous towns in northwest Washington felt the quake.
No damage was reported in Seattle.

Madrig, Spain, January 25.—The observatory at
Toledo has issued a communique stating that at 5 o’clock
Saturday afternoon (Jan. 24) the instruments at the
observatory recorded a seismic disturbance at an esti-
mated distance of approximately 275 miles.—(A)

Buenos Aires, Argentina, February 2.—Dispatches
from the State of Minas Geraes, Brazil, report that an
earthquake Sunday shook down a number of houses in
the country districts, creating great panic among the
inhabitants. The dispatches say that in intensity the
earth shock is without precedent in that region.—(A)

JANUARY, 1920

LATE REPORTS (INSTRUMENTAL).

EKaNsas.

University of Kansas, Lawrence.

1919,
June 29 |.

July 6........ 1 8Px. ..

See. B I

S8R~

Bagto
gEE

858y

SEREERYBRR BEEECE8E T8RS

Km.

..| 8 and L not dis-
tinet.

.} Extremely minute

record; phases
obscure.

.| N-8 com: 05]8!]‘

shows only

No record by N-§
component.

* Trace smplitnde.
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SEISMOLOGICAL REPORTS.

W. J. HumpHREYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D. C., Apr, 3, 1920.]

TaBre I.—Noninstrumental earthquake reports, February, 1920.

Approx- ' A ! E
imate Ppl'O\‘ ¢
A proz- Intensity | Number
Day. C?r?eeﬂ- Station. | lllgld % | Rossi- of ]t)i‘é‘;]“‘ Sounds. ) Remarks. Observer.
wich \latltude‘ m;%ige.. Forel. | shocks. . .
elvil.
CALIFORNIA. ‘
192. | H. m. [ I Sec.
Feb. 8 2 33 05| 116 37 5 1 5 i Loud rumbling. Felt by many.... | T ML L. Vogt.
| SR N Y [, MU PSRN RPN 3 1 8 ’ Rumbling Felt by several. . Do.
11 Mesa Gmn e... 116 45| 33 12 3 1 13 | Faint..... L (S .| E. H. Davis.
MISSOURL.
28 2 55 Springfield.............. 37 10f 93 10 5 1 10 | Loud rumbling....| Felt with much severity in | W.B.Hare, U.S,Weather
. Rolla and Lebanon, and at 1 3
many other places.
WYOMING.
2 0 45| Clark..........ocoool D44 46! 108 10 3; 1 15 ; Rumbling. ... -] Felt by several..... A. C. Snow,
I —
Tasie 2.—Instrumental Reports, February, 1920. TaBLE 2.—Instrumental Reports, February, 1920—Continued.
{For significance of symbols and abbreviations, and for a dcscrimmn of stations and Covroravo. Sacred Heart College, Denver.
instraments, see the REVIRW for January, 1920, pp. 62-63.] -
: - 1920, .
; ! Amplitude. ‘ Feb, 2]........ L. 1214 ..., . Imcrm;t.tem. sinu-
. Peri Dis soidals
Date, acc’tz; Phave' Time. glr\md tate. Remerks. Ix....| 1212 .. eean l\o pre]umnauc,
A
| As il F..... 1219 .. ) Muc}x stronger on
Smell
amphtude long
AvaBayMa. Spring Hill College, Mobile. period.
Reeurring of sinn-
soidal.
1920,
Feb. 10 .
. Hz»rdtl‘}y perceptible
< omN.-S,

.| Visible activity.

Visible activity at
* Trace amplitude,

intervals during

dny Stronger on
W
T Q 3 ) — —_—
Avasga. U 8. C. & G. 8. Magnetic Observatory, Sitka. “Trace amplitude,
Homs|se| uw | o |xm i Disrrict oF CoLumsia., U. 8. Weather Bureau, Washington,
114466 |, : Probnblvthequake e
which caused de- H.m. s.
streutive  tidal 13 46 ca.

wave onisland uf
Makatea. L iy
the only well-de-
fined phase.

-, Time cotrections
uncertain
throughont,

‘Time  correction
unceriain.

i Time corrections
uncertain,

ArizoNa. U. 8. C. & G. 8. Magnelic Observatory, Tueson.

920, H, m. s,

Sec. | » e | Km.
19 5

Time corrections
! uncertaf n
throughout.
indistinguish-

SRR PP evreaas ceenans A!tensth.lm.am-
plitudes very
small.
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TasLe 2.—Instrumenial Reporis, February, 1920—Continued.

FEBRUARY, 1920

TaBL 2.—Instrumental Reports, February, 1920—Continued.

Hawarn. U 8. C. & G. 8. Magnetic Observatory, Honolulu. Iruxors. U. 8. Weather Bureau, Chicago.
1920, H. 1. 8.} Sec. M n Xm. 1920. H.m.s.}| Sec. m " Km.
Feb. 1 18 ceeaed) Feb. 2
2 17
3
*11, 200 .
19
7
3 70330
70718
71230 12 40 ca.
714 .. .
72 .. 7 leeeeeeerfel....| 16 10 ca....
L.....| 16 23 30
3 15 2t L.....[1645 ..
15 24 F...c.f 17 eo. ..
15 28
.1 15 33 8leveannne L.....] 64730
..{ 15 37 F.....] 740ca
4154
[ I8 PN Possibly not seis-
3 20 07 mie.
.1 2012
-1 20 20 10 feaeneen
20 42
3 9 29 00
941 00
957 ..
10 feaeaenes 2213 18
7 15 24 06 Phases fairly defi- 2218 .. |..
15 40 00 nite but not con-~ 2220 13
15 51 00 sistent. 2237 30
15 56 24 b3 I FOPRP 4 Y.,
186 00 ..
16 51 .. 12 feavennn- 03202
i 03707 |..
8 5 59 00 P very faint. 043 ..
6 20 12 1350«. PN P ..
6 26 24
638 .. 17 52 15
644 .. . 1757151,
18 03 ca.
18 40 ca. |..
12 0810 }..
12 20 ..
}2 gg .-
3 20 ca.
End overlaps, the
beginning of the 17 4718
next quake. L 35
may be 30 or 40 18 08 35
see. earlier. 19 10 ea.j...... .

Phases well de-
fined, but not
consiStent. Pos-
sibly two quakes,

Be innjng at 23:14:

there are 3

or "4 waves of 30
sec. period.

* Tracs amplitude,

1] 34 ca.
11 50 ca.

18 50 48
18 58 3¢
190810
1912 ..
20 ca...

24 |.

* Trace amplitude.

Marvianp. U. 8. C. & Q. 8. Magnetic Observatory, Cheltenham.
1920. H.m.s. | Sec, " M Km.
¥eb. 2 Nothing on N,
This and the fol-
lowing one may
be part of the
same quake.

10

Felt in Porte Rico.

.| All the waves have

g
that lt is prob-
ably an unusual-
Iy large micro-
se] ¢ tremor.
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TABLE 2.— Instrumental Reports, February, 1920—Continued. TABLE 2.—Instrumental Reports, February, 1920—Continued.

Massacruserrs. Harvard University, Cambridge. MASSACHUSETTS, Harvard University, Cambridge—Continued.

1620
Feb. 2

E component 1920. ’ }
stopped from . -
trouble with the
governar at 9h.
N com-
p onent un-
damped. Seismo-
gram suggests
two ﬁuskas, but

Mropl -0} record—
ed, indicating an
cpicenter distant

Masked by micros.
Distance 6,150
m. to 7,100?

.| Sinusoidal.

I I 13,400 Km. ca. ) i
Tl oz budasastoL ! 3,723 1 - .
: . 5 723_ Pbﬁn%ﬂmﬁg New Yozxk. Cornell University, Ithaca.
Distance Iob~ . T
...... tainod from L-5. 1920 } ” . ! ] .
Feh, 21 ..

t6a]. ... . e K comvone'nt out 7 ¥arlier phases lost
. comumission in snicros.
bciore 13h. 29m. 0
and E compo- 1
nent before 13h.
28m.

Doubtfu}  record.
Stoady mass

jerked W. —
('axaL Zovwe. Depamnfm of Operation and Maintenance, Panama
Earlier and later Canal, Balboa Heights.
p phases in mieros.

8

=
51

t
\ .1 Slight movement
| | from a distant
| quake between
' [ | b, 30m. and
|

2

o}

2ER IRLARERT 2IBAXHRUVY VSRR

13h. 30m.; diree-
tion unknown,

A decreased. Tm?
Ly 11101215,

Frobably nrorih of
Hayi

Direction prohably
| U
2,430

ayil.
t frem South.

L emerges from §
without & lonéI
periad phase an
is difficult to fix.

s“ent movement

from & distant

quake between

i3h. 30m. and

14h. ¥ Tis-

! tanrp and dirce-
‘ tion unknown,

2,630

coo oNBRRRRERE REBEEcve wuama

B2 BHAPIRERER RAVRBVIZEES RIBVEE

0 Wi .| 22 10 48 Distance about
) H o 16840 ke diree-
0 | Stnusoidal. tion unknown,
0 I
120¢a [.cannnife.
Sz Unrest from 13h
| 18 40m at set-up to
i 19 aslate s 13d. 2h.

30m. ¢a., periads
above 10  see.
Molion less on B
damped  1.5/1.
Quite_ pessibly
norrexs mie,

528 | Direction probably
. W, or NW.(?).

Frobab) akem—
gonedz !in G z{n
istrict, near - -
dL' and 42& 15 53 30 |
istance om 5 00 | . .
which position to - %2 :8 P Dlaxﬁf‘t}gglw (\:]ml
this stafion by " 1R 50 20 5 2 20
cosinve-haersine 15 31 9%
1ormu.la. is 8,599 1 ;r,3 0
km. of this W
reeordudlsyilzvged
exceptional A for N "
weak, distant, Trace amplitude.
record. Overlap-
2 ping from Jast.

* Trace amplitude.
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TABLE 2.—Instrumental Reports, February, 1920—Continued. TABLE 2.—Instrumental Reports, February, 1920—Continued.
Porro Rico. U. 8. C. & G. 8. Magnetic Observatory, Vieques. CaNapA,  Dominion Observatory, Ottawa,
1920 m. 3. | X Km. 1920. H.m. s.| Sec. B u Em.
Feb. 2 - n Feb. 2./ PR 1wazaal.... | |{12‘;a5°° Early phases lost.

Distance from eL
and LR,

well mariad
|
22 07 48 el AhnLn 46 see, after
.| 22 07 48 ; the beginning,
. %g Rg 83 H i the qtvflius of N
.22 went off the pa- .
| . Lost in changin
4. . per and caught, oo Shears 2nemg

he stylus of Ié

went . off HALIFAX RECORD.
22

8, but
PR1?..| {1 44 58 Epicenter proba-

o dreed {tself at Ho{ TS R bly in thg East
i 22:14:20. The eL 1213 80
! nmplitu(ées akx;c e
| measured to the 2 I ineeen 12 0L 28 Early phases lost
| edge of the pa- el 12 05 ‘1o in hegvy micros.
1 oper. Felt in 12 09
| Porto Rico, o
R ; 8l iinnn Ti.....] 654 to
; Slicht shock dur- o N .

ing the end por- 710 .. Faint traces only.

tion of the large 0. e%n....l 94220

one.

N notrecording. H

Scoco xwxwxxr oo
NERX BE¥zrsns: S-s

ey
BB

so
(%35
&3
—
=

039 ..

-] 16 39 35
- 163937 |.
15 40 30
15 44 ..

17 49 49

050 ..
I 22072
1221708

2 feeeiens "p...| 22 39 38 1.
¢ 22 39 48 1.
22 40 10
2% 2‘% P on deformation
instrument only.
21 e 1354110 Early phases
P.

poor on the sles-
mographs, due to
micros.

Vermont. U. S. Weather Bureau, Northfield.

10 foeenenns

22 feeeennns 17 51 40
S......| 18 00 38
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TasLe 2.—Instrumental Reports, February, 1920—Continued.

CANADA.

Dominion Meteorological Service, Toronto.

13 31 64

13 41 12
14 00 30

28
88x

bttt bt et
G5B PR NI
o

B R882

.| 11 06 48
L1113 24

13 03 42

19 06 06

133306 .

338

1021 48[

1134 00 |.

Fo.... 130836 ..

16 07 06 |.
[ 1612120

1910 54 |.

Sec. m n

173308—20~—5

* Trace amplitude.

Km. ,
i Gas out when other
station  records
quake.

.| Pnot defined.

.t Merged into mre-
vious quake; dis-
astrous quake re-
ported from
Province of Mi-
nas (leraes, Bra-

zil.
Lost, Inspecting
the instrument.

Gradusl thicken-
ing, may not be
seismic.

| Thickening.

Do.

*| May not beseismic,
P well dofined.

.~| May not beseismic,

Small micros going
on.

CThangling paper.
Gradual  thicken-

2.

.| P and 8 not re-
corded.

MONTHLY WEATHER REVIEW.
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TaBLE 2.—Instrumeutal Reports, February, 1920—Continued.

0

CANADA.

Dominion Meteorological Service, Victoria.

15 33 08
15238 03

12 05 41

11358

- 13 43 31
- 13 48 57

.| 13 42 00

-1 17 32 45

7?18
7
33 46

3t

15 48 49
16 08 50

6 40 01

701 41

10 47 34

H.m.s.
J PorL 15228 43 |

1210 36 |-

16 07 39 |.

113311 1.,
1t 46 00 .

VERTIC.
e

16257 20 .
1801 46 |.

55 ¢

15240 27 |.,.

18 53 09 ;.
6732 38 .
642 58 .

L1108 1.

ALY
i

ud

VERTICAL,
23

69

B
.| Merged into former

nas (leraes, Dra~
zil. Severest on
reeord for that
region.

..| May be quake re-

ported in Spain.

THT02 ... *300
28 [veeeenas| Pull] 190233
I 19 13 46 |.
192836 ........
# Trade amplitude,
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The following station recorded no earthquakes during
February, 1920:

CarrorNia.  Theosophical University, Point Loma.

Reports for February, 1920, have not been received
from the following stations:

Arasxa. Sitka, U. 8. C. & G. Survey. .
Districr or CoruMBra. Washington, D. C., Georgetown University.
Kaxsss. Lawrence, University of Kansas.

Missourt. St. Louis, St. Louis University.
New Yorx. DBuffalo, Canisius College; New York, Fordham
TUniversity,

For the reports of the stations at the University of
California, Berkeley, Calif.,and at the Lick Observatory,
Mount Hamilton, Calif., see Bulletin of the Seismographic
Stations, University of California. For the report of the
University of Santa Clara station, see Record of the
Seismographic Stations, University of Santa Clara.

SEISMOLOGICAL DISPATCHES.!

Buenos Aires, Februarry 2, 1920.—Dispatches from
the state of Minas Geraes, Brazil, report that an earth-
quake Sunday shook down a pumber of houses in the
country districts, creating great panic amongst the in-
habitants. The dispatches say that in intensity the
earth shock is without precedent in that region. (Asso-
ciated Press.)

1Collected {)Ty the ization indi d,and reported by the Seismological Station,
Georgetown University, Washington, D. C.

MONTHLY WEATHER REVIEW.

FEBRUARY, 1920

Mexico City, Mexico, February 6, 1920.—Earth
shocks were felt at 12.50 o’clock this morning in the
Vera Cruz region, according to report. (Associated
Press.)

Paris (Haver), February 16, 1920.—The ministry
colonies reported to-day that a tidal wave had swept over
the Frenclll) possessions in Oceania in the Pacific. The
damage caused was important, the ministry added, and
%}e lo)sses were great on Makalea Island. (Associated

Tess.

Cadiz, Spain, February 20, 1920.—A slight earth-
quake occurred yesterday at Benemargosa, Grazalema,
and other centers of Andalusia. Considerable damage
was done to various hamlets and villages but no loss of
life was reglorted. (Associated Press,)

Rome (Havas), February 23, 1920.—Tiflis dispatches
say that a great earthquake has occurred in the district
of which the town of Gori is the center. There have been
%umer)ous casualties and serious damage. (Associated

TEess.

Washington, D. C., February 28, 1920.—Two earth-
quakes occurred in the South Pacific Ocean to-day,
resulting in the breaking of both South American cables,
No further details are available. (Associated Press.)

Washington, D. C., February 28, 1920.—A report
on the breaking of the cables, both of which were south
of Callao, has been made to the Navy Department by the
cable companies, but the department has received no
reports concerning the disturbances from ships or wire-
less stations in the Pacific. (Associated Press.)
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SEISMOLOGICAL REPORTS.
W. J. HumpHRrEYS, Professor in Charge.
[Dated: Wenther Bureau, Washington, D, C., May 3, 1920.}
TasLE I.—Noninstrumental earthquake reports, March, 1920.
) [
Approx- N !
imate PPIoX- sl N
: | Approx- Intersity| Number "
Day. é‘r‘é’;{» Station, L aate il:)nati? Rossi- o Igi'ég‘ | Sounds, Remarks. Observer.
wich Ilatitude. | .40 Forel. | shocks. ©
civil. }
CALIFORNIA.
1920. H. m. e/ ° ! Sec.
Mar. 4 3 25| F1Segundo. 33 56, 118 22 4 1 . Loud rumbling.... Associated Press.
: Manhattan B 33 52 118 22 4 1 ..do.... .
‘ Redondo Beach 33 50| 118 22 4 1 . Do,
9 5 50 ; Calexico. 32 41| 115 30 3 1 H. M. Rouse
18 13 40 A Hemet . 33 451 118 88 2 1
20 7 (4 | San Luis s .35 13 120 45, 2 1
20 17 30 | Blocksburg. .| 40 17 123 39° 4 1.
Fureka. .. 40 45 ( 124 15 ' 4 1 J. M. Jones.
i :
‘ WASHINGTON. ‘ N
2 4 20 | Glenoma.. i 46 301 122 07 ‘ 4 1 i.ceee....; Faint rumbling...| Dishesratiled................... J. A, Ulsh.
———— ; i \ .

TABLE 2.—Instrumental reports, March, 1920.

[For significance of symbols and abbreviations, and for a description of stations and

instruments, see the REVIEW for January, 1920, pp. 62-63.]

Char-

Date. ; geter.

PhaseAE Time. ll’e’}'\jmx_v_

i i Amplitude.

lA,.’Ah—

Dis- |

= tande. Remarks.

1920. |
Mar. 20 ]‘
i
20 |....... 3121 . ..; Nothing on N.
18 59 00 N
b N not in good ad-
* justment.
29 [...... : S and L not well
defined. N not
H in good adjust-
( ment.
Cororavo. Sacred Heart College, Denver.
1020, | Sec. | w s | xm.
Mar. 13 e : Visihle ectivity
and irregular

waves from 12
to 15,

Activity at inter-
vals during day.

Wavelets at inter-
vals during day.
Somewhat
doubtful as to
being seismic.

Preliminaries
not distinct.

*Trace amplitude,

TaBLE 2.— Instrumental reports, March, 1920—Continued.

DistricT 0r COLUMBIA.

. Georgetoun

University, Washinyton.

1920, i
Mar. 10 -

181105
18 10 18
181417
.. 1843 33

19 12 00

.| 18 43 18
18 58 49
1907 12
19 15 00
20 ca. ..

{20 58 00

lotea L.

Km.,

Sheets changed at
13h, 15m., quake
still on. Early
phases lost in
micros.

Heavy micros. F
in second quake.

F lost in second
quake.

No distinet M.

.. No distinct M.

. 8~ not discernible,
Record from Mai
ka Machine—~V,
Ax 59, Az 47, To

.0.

eLy doubtful.

*Trace amplitude,
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TaBLE 2.—Instrumental reports, March, 1920—Continued. TaBLE 2.—Insirumental reports, March, 1920—Continued.
DistricT oF CoLumBsia. U. S. Weather Bureau, Weshington. Maryraxp. U.S. C. & G. S. Magnetic Observatory, Chelienham.
1920, ! . H.m.s.| See, n » Km. 3 Km.
Mar. 9 450 .. Nothing on E-W, - .| Phases indefinite,
ca . .1 except Sy.
15 }
.| 18 43 52 .| Micros obscure rec-
19 18 53 45 . .. ord on E-W.
18 53 50 1_..
191215
204.... ./Confused by
CTOS.
20 ......
152749 | .| Waves irregular,
1528 12 1. phases uncertain.
.| 158300 .
281 [ No distinct L.
B Ref,}ordd much
confused; appear-
ance of 2d %uake.
P 15-34~10, su-
perimposed.
20 |.oo. ...| 4,200 ' L not defined.
| ‘\

* Trace amplitude.

Inuivois.  U. 8. Weather Bureau, Chicago. - |

: MASSACHUSETTS.
Hom.s. | Sec. ! p
11 46 40
1920, H.m.s. | Sec. | m Km.,
Mar. 15 {.......[ O2....[ 12 10 ce.|. 11,955?( P and S masked by
P not well defined ox? 123511 . ..| ~ microseisms and

12 36 59
12 42 07
12 02 32
13 05 43
131506

1025 14 ..
.- 14 ca.

18 00 37

too much en-
tangled to be
read on N-8,

Very feeble; pos-
sibly not seismic.

F in microseisms

18 24 ca.!..
18 20 30 |.
18 43 01

95° .4 of are,

If Og wasset ot by
iS of Oy, distance
between epicen-
tres would be
13,000 km. ca.

F masked by mi-
cros.

Distance on sup-
osition that
repl W8S regis-

tered as given.
Record _ indis-
tinet on E-W.

F..... 212418

2 .| 15 08 00 5,760?| 51° .8 ofare. E-W
15 24 39 record difficult

15 28 02 todiagnose into

.1 1533 16 S and L waves,

.| 1634 11 First phases of

N-S masked by
micros.
Distancefrom el
15-33-16 and 8§
15-24-39. Dis-
tance would be

7,845 by L 40s
| period.

15 38 32

1543 ca.” 15
16 27 ca. ......

* Trace amplitude. * Trace amplitude.
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TasLe 2.—Instrumental reporis, Marck, 1920—Continued.

Massacruserrs. Harvard University, Cambridge—Continued.

Porro Rico. U. 8. C. & @G. 8.

MarcH, 1920

TaBLE 2.—Instrumental reporis, March, 1920—Continued.

Magnetic Qbservatory, Viegues.

! 1
1920, ! H.m.s.| Se. » ‘ Km.
Mar. 28 l 6. LA Record masked by
i micros of 8 sec.
period. Possibly
not seismic.
’ ‘Then 15.
28 38° 4 of are.
| Pri-eP gives dis-
tance 4,625 km.
record masked
by micros and
tangled  lines:
stylus left drum
in M13h-30-25.
* Trace amp'itude.
New York. Cornell University, Ithaca.
1620. H.m. 3.
Mar. 15 |-....nn 13 03 25
13 04 25
1324 ..

1804 ..
1818 ..

18 43 39
.| 18 47 04
18 53 54
18 54 04

19 06 02
10 08 25
201

15 34 52

-| 156 89 22
1601 ..

CANAL ZONE.

Panama Canal,

Balboa Ileights.

Short period waves.

BERO0 t e

1yt et et

=
©om

G i R B O

LRUSFESE SHRRELEE SESER

]
Sec. m m

Em. |

212 .

LIRRIENY BRELLLSE 888

Very slight tremor

at 1-%1-100; dis-
tance and diree-
tion unknown.

Very slight tremor
at 7-30-30; _dis-
tance and direc-
tion unknown.

Very slight tremor
at 15-55-20; dis-
tance and direc-
tion 0WIL,

Dir. probably SW.

Dir. probably W
or SW.

i A
* Trace amplitude.

‘ -
1920. Km.
Mar, 20 | .| Time marker on
: E-W not operat-
i ing.
31 Probably near by.
VerMonNT. U. S. Weather Bureau, Northfield.
1920. | . H. m.s. ‘
Mar. 20 - 18 53 00 1.
19 09 00 |.
19 25 00 |.
23 1534 00 |.
‘ 15 45 00 |.
2. 51625
; 521 53
528 12
620 canin.e....
pa. Dominion Observatory, Ottawa.
' | |
1920, ! H. m.s.i Sec. »® I Km.
Mar. 9 |....... 45200,
510 00 |.
10 1 16 27 14
1827 52
16 28 48
.. 183300
5.l , 1216 43
{1229 38§
12 35 42
.| 12 40 30
13 00 00
13 06 00
13 09 00
13 17 00 *
13 24 00
113 45 00 «
19 17 52 22 ,
17 53 36
17 54 22
17 56 44
20
20 |..c....

............... veees-n L waves oo soom
by almost 3 min-
utes.

Irregular L waves.




MarcH, 1920.

MONTHLY WEATHER REVIEW.

TABLE 2.— Instrumental reports, March, 1920—Continued.

CaNapA. Dominion Observatory, Ottawa—Continued.
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TABLE 2.— Instrumental reports, March, 1920—Continued.

OANADA. Dominion Meteorological Service, Victoria.

..| 3,400

Em,

‘Wellmarked quake,
but small and ir-
regular L waves
after M.

i
N 183118[
183712 |.

115725 12
T 153218

Homs.
15154
16 32 12

16227 54 i.

504 48
507 84 .

1 |
21240 48

15 34 24
15 36 24 |,
15 41 06 1,
15 45 36 |,
16 16 12

Micros going on.
Do.
Do.

Inspecting insiru-
ment at first
phase. Possibly
‘West Indies.

Approximate Lat.
23° 40 8., Long.
163° W.

|Abnormal L

waves,

P not recorded.

Very irregular
movements be-
tween two max-
imea.

* Trace amplitude.

1920. | | HB.m.s. | Sec. l u |
Mar. 9 |....... DML 4R35 | *200
mi... . resal. [0 .
1| Mo 1920400 *50'
12 M....160546 ). *200.
16 26 54 |-

12 18 17 34
1

|
Probably Japan or
Peru.

15 1. P 19 25
. ;30 12 N N P EREE T
L 38 35
M 48 55
F 28 16
20 |. L? 03 17
14 06
23 56
42
43

«
88

55
o
W

8BRS

HHgEmY HEd BE HR

=R
—o oS
%8 REEIRE B

miem

22 |eeenenn \

mEs

Probably in east
Washington or
west Montana.

* Trace amplitude.

The following stations recorded no earthquakes during
March, 1920:

CanrrorNia.,  Theosophical University, Point Loma.

AvaBama. Spring Hill College, Mobile.

Reports for March, 1920, have not been received from
the following stations:

Anasga. U. 8. C & G. S. Magnetic Obesrvatory, Sitka.
Hawarn. U. 8. C. & G. S. Magnetic Observatory, Honolulu.
KaNsas. Unaversity of Kansas, Lawrence.

Missouri. St. Loutss Universily, St. Louds.
YNiW York. Canisius College, Buffalo; Fordham University, New

orLk.

For the reports of the stations at the University of
California, Berkeley, Calif., and at the Lick Observatory,
Mount Hamilton, Calif., see Bulletin of the Seismographic
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Stations, University of California. For the report of the
University of Santa Clara Station, see Record of the
the Seismographic Stations, University of Santa Clara.

SEISMOLOGICAL DISPATCHES.!

Jiguero Light Station, San Juan, P. B., January 27, 1920.
Yesterday at 5:10, 6:50, and 8:08 p. m., three earth-

quakes were felt, lasting 4, 6, and 7 seconds respec-

tively.—Special Observer (belated dispaich).

Jiguero Light Station, San Juan, P. B., February, 11,1920.

An earthquake that lasted from 11 to 12 seconds was
felt here vesterday.—Special Observer (belated dispatch).
Redondo Beach, Calif., March 3, 1920.

A sharp earthquake shock was felt here and at Man-
hattan Beach and El Segundo at 7:25 o’clock to-night.
The quake lasted several seconds. No damage was
done.—Assoctated Press.

Tiflis, February 24, via Constantinople, March 8, 1920.

Several hundred persons are dead and thousands of
others are homeless as the result of an earthquake to-day
which destroyed Grakali and other villages within a
radius of sixty miles west of Tiflis.—Associated Press.
Fort de France, Martinique, March 21, 1920.

A rather stroug earth shock was felt here early this
morning. No damagoe was done.—Associated Press.

LATE REPORTS (INSTRUMENTAL).

OanarL Zoxr., Department of Operation and Maintenance, Balboa
{lerghts.

H.m.s. l See. i n o Em.,
cfeeremee e eee e o oo | Slight tremors from
, glstp.nt. quak(g,
oginning = 4-26—
56, Probably
disturbance in
Mexico.

16 23 56 ..
16 24 54 |
16 24 56 |
|16 24 83
16 32 20
16 31 30

222600 .. | Probably W. or
S 222609 .. Generally felt.
222611 |

222612 4.,
22 27 40 1.
222745

18 28 14 869 | Probably NW,

* Trace amplitude.
lected by the Seismol

1Reported by the organization indi and
Georgetown University, Washington, D. C.

1 Station,

DistricT

MarcH, 1920,

oF CoLumBIA. Georgelown University.

1920
Feb. 2

10

11:
|
104.......0 Pzo...
Sz..
elg.
Ls

Cleas s
a2
| ez 19 10

VERTICAL,

29-12-10

£3 ce.

* Trace amplitude,

e possibly sooner;

eavy ~micros;
apparently two

quakes over-
lapping.
.| Very heavy micros;

first phases lost
in above,

Sheets put on at
13h 30wm. Very
heavy  mieros;
suspicion of
quake;  impos-
sible to evaluate,

.| Heavy micros,

E-W component
not so well de-
fined; heavy
micros,




246 MONTHLY WEATHER REVIEW, ApriL, 1920
W. J. HumpHREYS, Professor in Charge.
[Weather Bureau, Washingtoen, D, C., June 3, 1920.]
TaBLE 1. — Noninstrumental earthquake reports, April, 1920,
T T ] | | !
Aippré)x Appro | i |
mate Approx- . - i i
B Approx- | % Intensity' Number
Day. = Gime, Station. mato ig“n‘z‘i‘f Rossi- of Dura- Sounds. Remarks. Observer.
o Jatitude. |y "+ Forel. | shocks. .
civil. \
! CALIFORNTA. ! ‘
1920. | H. m. ) e | e [ Sec. )
Apr.13 ;. 4 35, Calexico. 32 41! 115 30 3 2 35 Rhmblmg ......... Felt by several.. .| H. M. Rouse.
20 6 20 FEureka. 40 451 124 15 3 1 [ 2 | None Felt by many. .. -1 J. M. Jones.
i ‘ ILLINOIS, }
30 ‘ 15 12 : Centralia................ 38 30; 83 10 4 21 TFew. |..d0ce.iiiiiig..l.. A0eeren i D. Tuft.
H ;
! R TENNESSEE. |
7 20 45 Springville.............. 35 52 ; 8 27 2 Heavy jar | H.A. Boden.
TasLE 2.—Instrumental reports, April, 1920.
{For significance of symbols and abbreviations, and for a description of stations and instruments, see the REVIEW for January, 1920, pp. 62-63.)
_ - T ‘ ———— v‘ = 'r T ) ]
] | \ Amplltude | ! I | Amplitude. f
Char- : Period:__ Dis- Char- | 1 . | Period|____ . Dis-
Date. | oo Phase.! Time. [ =i tance. Remarks. Date. | o487 | Phase., Time. I " ! tance. Remarks.
‘ | B Av i ‘ . I | Az ’ Ax
| i o . i ~
ALABAMA. Spring Hill College, Mobile. Distrier or Corvmeia.  U. 8. Weather Bureau, Washington.
1920. ! . m. 8.1 Sec. | i u I K. T '] I ; "
Apr. 0 - Only a trace on 1020, i Hom.s. ' Sec.
E. W; N.—8. Apr. 11 ee. 2316117
undamped; 232603'.
E.—W. damped. L 23 41 30
B ; 23 50 ca.,
i
16 ‘ 23 03 30 |
lor10 .}
—— _ 12320 i
*Trace amplitude. 18 B ‘ 21 31 38 |.
L2185 ..
Avasxa. U. 8. C. & G. 8. Magnetic Observalm‘y, Sitka. 21 50 ca. |
R T 17 77777 - T T 19 . 2112100,
1920. | st Sec. 1w w o Km. | .| L not defined.
Apr. 18 .. ePr... 21 08 30 ‘ ... Record irregular;
| ePy...| 21 09 43 instrument  ap-
... 21 09 30 ©. parently not in T T
2 good adjustment.

1920,
Apr.

Times

tion.

Covrorapo. Sacred Heart (‘allege, Dem)er
H N A\ T - T
1920. ! | 7. m. 8,‘ See. + @ op KEm.
Apr. 5 i........ Lw\... 23 31 [ sible activity at
M intervals during 19
day. ¥ eeeeeees
" P not discernible;
waves very small
but clear.

an

ible.

*Trace amplitude.

N. not in opera-

operamon ) F....|

! Wavelets discerni-
ble.

4 sets of waves at
interval of
about 2 minutes.
P not discern-

DistricT OF COLUMBIA.

Georgetown University, Washington.

See

U 11(‘ertam

922 46 29 |
2310181
2310 18

not

in

VERTICAL.

|21 ig 12
21 18 42 !
21 28 13
NE2 57N

Km. :

4 No
P]

i Heavy micros.

Do.

-| @ masked in very

heavy micros.

-] Micros.

distinet M.
hases identical

hotographic
machine.
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TaBLE 2. -Instrumental Reports, April, 1920— Continued.
- ! T T I T I
Amplitude. : Amplitude. i
Char- Periodi______ ____j Dis N “har- ) i is- .
Date. | goio% | Phase,. Time. o ?zanl;v. Remarks. Diate, g:‘;‘f " Phase.| Time. [P?’f’d — ;tg]lge Remarks.
Ag Ax | ’ Ar Ax
' i
luunois. U 8. Weather Bureaw, Chicago. Massacuusgrts. Harvard University, Cambridge—Continued.
) B i : ' ‘ \
1020. 1920. i H.om.s.; Sec. + u m ‘ Km,
Apr. 6 Apr. 13 | LPe...J17 37 44} 8 N record looks like
pr IS e to... W7 42 21 .. microseismic,
. i H chiefly of 6s. per..
H H rarely 7 and 8,
having increased
6 . A
18 i....... O% ... |222742 ool 8, 3007 | Distance and O
. ! __doubtful.
.. N masked by mi-
11 croseisms of 4s.
per.
| 24 30 ca. 231030 ] 15 A slightly  ine
| creased.
18 || Pl 14 33 3f 23 10 47 | 16 . Do.
2340 ca |.... -
18 . ) : Cf.nextrecord.
18 Tr....1733 05 :
3 173718 ¢ .
17 44 45 .. Beginning and end
18 ca. .. ; i lost in microseis-
| ms.
161 Po 22 31 40?|.. '
5 9. .1 2,520 | 22°.68 of arc.
.1 Impulse from the
: east.
17 L. 'Phases much
: masked by mi-
18 ' croseisms.
! |
. - 2
! . ; i . i
19 Both components failed to record at certain hours during the month.
920 ca. *Trace amplitude.
. New Yorxk. Cornell University, Ithaca.
Mawryeann, U. S. C. & G. S. Magnetic Observatory, Cheltenham.
: |
T T 1920. H.om.g i -
1920. : See. | n » |Em. Apr. 16 ........ S PR 2305 .. |
Apr. 18 .. . Phases i]l;{leﬁned Fo.... 2328 .. : -
except PR, 18 1213020 .’ Short period waves;
20388 .. may not be seis-
mic.
... 2112 25
. 2117 22,
21 21 40 :
19 | Probably in Mex-
ico. . .
CaNAL Zoxw. Panama Canal, Balboa Heights.
L uncertain. -
1920, Km.
Apr. 9l ... 351 |
i
Massacauserrs.  Harvard Unwersity, Cambridge.
H.m.s. Sec. m m Km. N 27 ...
12 02 52 . Microseismicgroup.
12 03 37 | Less definite on 1.
12 04 48
1z 1950 !
Amxgimda*s()o. | | i [ i
. o, [SRRR DSUUSENNS U S —
., 232610 Do, *Trace amplitude.

184123—20——-5
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TaBLE 2.—Instrumental Reports, April, 1920-—Continued.

T 1T ThveeTTTTTy T T o | [ ! l i 0 T
| l Amplitude, | ! : ‘ : Amplitude. ‘
Date. 31‘;:’ P]IBSE‘J Time. ;'E.I’:fod’ R B ”]3;2; Remarks. Date, ! ;g;:?’ ' 1’1mse‘z- Time, l%f')d — “vJ te?rxlés; | Remarks,
: Az Ax ; ; ‘ DAs | Av |
1 —— I [ ! :
Porra Rico. U. 8. C. & G. S. Magnetic Observatory, Vieques. Canapa. Dominion Meteorological Service, Toronto—C crtiuved.
—_— -
1920, 1920 i Hom.s. i See.
Apr. 12 Very faint on N. Apr. 1Mo ... 23 30 42

19 Do,
] B JR N IS
U. 8. Weather Bureau, Northfield.
1920,
Apr,
1920,
Apr.
" Lost in  mieros

about 17-10.

Very irregular
small waves pos-
sibly not selsmic.

May not be seismic,

Lost in  micros
about 21-35,

No regular siou-
soidal  periods,
Irregular  smeall
waves with mi-
cros until F.

Caxapa.  Dominion Meteorological Service, Toronto.

585LEES
Sa g,
ST

=2

Other phases lost;
light turmned
own,

. 201748 |

21zl
211748 |
J21zas

--{1507 24 .
11510 48 ;.

*Trace amplitude.

cve.. 2348 54
Lo.... 235206 ...

924800 .
92 5718
.23 03 18
23 01 18
1333900

' 21296 18 loieveet osoo.. Paper pald out i

| regalarly; record
: i _doubtful.
L2134 L P very minute;
20 17 86 . amplitude ol §
21 19 00 wives large; may
21 27 06 be a dual quake,
;\ 28 06 .
1

30 00 .
2133 00 |,
21 10 00

* Trace amplitude,

Caxapa. Dominton Meteorological Service, Victoria.

\K’ml

P may be 8 phase.

1 May not be seismie.
|

I’ may be 8 phase.

* Trace amplitude.
The following stations recorded no earthqualkcs during
April, 1920:
Cavtrornis.  Theosophical University, Point Loma.

Reports for April, 1920, have not been received from
the following stations:

v

Hawanm. 0. S. C. & G. S. Hagnetic Observaiory, Homolulu,
Kaxsas. Un ity of Kansas, Lawrence. )

Missourr.  St. Louws University, St. Louis,

New Yogrk. Conisius College, Buffalo,




APRIL, 1920,

For the reports of the stations at the University of
California, Berkeley, Calif., and at the Lick Observatory,
Mount Hamilton, Calif., sce Bulletin of the Seismographic
Stations, University of California. For the report of the
University of Santa Clara station, see Record of the Seis-
mographic Stations, University of Santa Clara.

TasLe 3.—Late Reports. (Instrumental.)

Avasgra. U S, Co & G, 8. Megnetic Observatory, Sitke.

[For significance of syrabols and abbreviations, and for a deseription of stations and
instruments, see the REviEw for January, 1920, pp. 62-63.}

l 1 !

;
. Amplitude. I ;
_. Dis-

‘tamce,, ~ Temarks.
N !

A

1 i
“har- | . { Peri
Date. ;(]‘1;); | Phasc,! Time. ! ‘31’-{‘"]

1920 ©oSee. ! .
Mar, 17 X ont of adjust-
12 . ment.

Phases ill-defined;
both components
in poor adjusi-
ment,

i e

RRESREREES

PPN RGeS

i
1

! Phases difficult to
i harmonize.

!

.., Judging from the
! timoet the origin
indicated by the
+  Chelterham and
Vieques records,
the first recorded
motion is 8.

- ’ Fhases doubtful.

21010 10 40

*Trace amplitude,
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249

Hawau. U. 8. C. & G. 8. Magnetic Observatory, Honolulu—Con.

i : | [ o
Date. # géﬁ_ij | Phase. | Timo. Remarks.
|
i

.. Phases doubtfu:.
.-y Tnstrument not in
operation from
28d 7h until 29d
19h

*#Trace amplitude.

Massacuuserrs.  Harvard University, Combridge.

Frost crack at sta-
tion; bare frozen
ground and pro-
tracted low tem-
peratures.

Destructive earth-
quake reported
in the state of
Vera Cruz, Mex-
ico, at Teocelo,
Coscomatepece,
Coutzlan, San
Francisco, de la
Tena; with rise
of the sea at Port
Barranca to 25
meters. Damped
151 Wi 230
kms. per min.
¢P on microse-
isms of 6 secs.
period.

13,630

.* In micros 6.5 secs.
)

Pulsations from

23h to 2¢h.  Pos-
N sibly local and
i nonseismic.

.2, 5507

O and distance
very doubtful.

This record fol-
Jowed on 28th, by
irregular waves
up to 9h.

90? | Distancefrom L-P.
Py suppressed.

Masked by local
jars.

. 19 40 ca

*Trace amplitude,
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SEISMOLOGICAL REPORTS.
W. J. Humpureys, Professor in Charge.
[Weather Bureau, Washington, D. C., July 3, 1920.]
TABLE 1.—Noninstrumental earthquake reports, May, 1920.
Approx- N ' .
imate Approx- - ) i
Approx- Intensxty Number
Day. (?r!ez:a%- Station. {{Jx;at: Rossi- 0 ?{é;a' Sounds. Remarks. Ohserver.
o latitude. " | Forel. | shocks. .
civil. !
1
1920. & ' CALIFORNTA. o 1 P J
May 7 1 59 i San Luis Obispo. 35 13| 120 45 4 Felt by many................... | J. E. Hissong.
18 6 25 ElCentro.. 32 50| 115 35 5 Alarmed many J. M. Bartley.
| Warner Springs 33 15| 116 43 3-4 Felt by many._.... J. A. Ream.
6 26 ! Calexico... 32 41| 115 30 5 TFelt by several. IL M. Rouse.
6 30 - E1Cajon. 32 48° 116 53 4 Awakened observer . P. Kessler.
20 ° 13 30 . San Diego. 32 40, 117 10 5 Felt by several... F Matthews.
{14 380 : San Diego. 32 40| 117 10 4 H. ¥. Alciatore.
ILLINOIS. ‘
1 15 00 Mount Vernon. 38 20 89 00 5 2 30' Rattlmg.. weeee..| Felt by many.. ..| II. B. Setzekorn.
15 15 , MeLeansboro 2 1 Felt by several.
15 30 | Du Quoin.... 3 G. M. Knetzger.
17 00 | Mcl.eansboro 2 .
MISSOURL ! ‘ X ;
1 15 15 | Columbia.. 38 85 92 15 4 1 30 .. -Preston Shearer.
Columbia 38 55 92 15 5 2 30 W. B. 3hearer.
15 17 ; Columbia 38 35 92 15 b ) O 23 ... 0. M. Stewart.
15 18 | Warrenton. 38 50 91 10 3 1 Short. .. Ratt]mg.. A J. H. Frick.
\
NEW HAMPSHIRE, ' i
23 8 CONCOTd.nnnaeeeannirnnnn 43 10, 71 30 3 ' 2 | Few..... } Rumbling...... E. C. Vose.
i i
TaBLE 2.—Instrumental Reporis, May, 1920.
[For significance of symbols and abbreviations, and for a description of stations and instruments, see the REVIEW for January, 1920, pp. 62-63.]
ST = )
o Period Amplitade, ' ! o . Pert d) Amplitude. -
ar- | " erio . Dis- her- Ty orio s+
Date. | gejep. . Phase. | Time. T, | | tance. | Remarks. Date. . jotor. ,Phase.' Time. T tance. Remarks.
; | An | Ax ‘ : Az | Ax
i | i I i ! ‘ -
ALasgA. U. 8. C.aend Q. 8. Magnetic Obsermtory, Sitka. DistrIicT OF COLUMBIA. Georgetown University, Washington.
Em. 102, | | ! s,
May 7 Micros. No dis-
| tinet AL,
13 ... Entire record
. . doubiful.
.| Nothing on N.
B . |
ArzoNA, U 8. C. and G. 8. Magnetic Observatory, Tucson.
1920, H.om.s i Sec. I3 “® Km, " . .
May 7 22 14 43 38 . N not in oporation. 13 ..
221617 29
222 .0 17 ...
2249 .. 18 20 eea... Micros.
13 236 30 35 .| Nothing on N,
241 .. 20 \
256 . 30 . Do.
32 ..
20 749 & ;
8 06 54 i i
809 ..
g §7 . DisTRICT OF COLUMBIA. U, S. Weather Bureau, Washington.
30 jeieennnn Prp....| 20 51 40 1920, H.m. 3. Enm. :
oo 20 51 20 May 7 o 0206 850 | A1l amvlitudes
20 51 56 61209 ! ..l very small,
20 51 57 6 29 30
20 52 25 6 45 30
20 52 35 706 ..
2054 .. 7 20 COujaeeanen|oneaone]aacnnccivnnnnss]
2058 ..
2100 .. 7 21 51 54
22 017,
.| 211318 2 09 .
211319 2232 ..
21 14 50 22 45
2118 ..} 22 80 ..
| 24 €0t eereees

416—20—5




] Possibly only mi-
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TABLE 2.—Instrumental Reports, May, 1920—Continued.
| X [
o ’P .| Amplitude. Dis. | oh | Amplitude. Dis. |
ar- + Perio is- - ’ Char- v Period | Dis- |
Date. | joier. | Phase. | Time. T. tance. . Remarks. Date. | joper. | Phaso. | Time. T, tance. Remarks.
: i Aw | ; Ap @ Ax
i ! | i |
DISTRICT OF COLUMBIA. U.S. Weather Bureau, Washington —Continued. Iruwows. U. 8. Weather Bureau, Chicago—Continued.
- y —
1920. f.m. g, Sec. l © . 1920. H.m. s.| Sec. \ " [ " Km.\
May 8 212 - May 27 |. 609 30 |. Amplitudes very
21 42 .. 619 37 |. small.
24 7TH0ce ..
8 fearaeens €rnnan :
~ |l 53 = 30 20 58 14 |.
Foo... 23 52 2% 85 50 .
2 0
10 [eennnnas P..... 19 11 88 | Other. phases in- -
..... distinguishable. o 2180 ¢ | !
13 |eeceannat
MARYIAND. U.S. C.and G. 8. Magnetic Obseroatory, Chellenham,
1920 H. m.s.| See. M " Em.,
May g% ?3 33 ..
4
20 [ceceanadl
26 foecerans
30 eaneanen
Iruovots. U S. Weather Bureau, Chicago. .
g 22 10 .| Nothing on N.
1920, H. m. s | Sec. » " Km. -
. 210516 |. Apparently not far
May 2|-.-.. .- glggg P(:;six[};ly not seis- off, but shocks
930 30 g wbare Lreg}(]zrdedv at
about the same
9 50 ca- time at Cam-
[ [P iP 60120 bridge and Tuc-
S... 61114 son.
L..... 6383
Lo 840 MAssACKUSETTS, Harvard University, Combridge.
L s | :
L.t g?i . 1920. H.m.s. | Sec. » B Km. .
F.....| 820 ca. May 7[.......10%7....|218¢cal.. .|12,300 | Distance by L-8;
ep 21 51 45 {. -\ 110.°7 of arc.
T oo Pl 21 50 42 -lo1 5238
S.ev..! 220025 22 03 52
L .| 22 07 57 .| 22 09 56
L . 221235 2230 25
L 4222 .. 2230 30
L 2230 .- 4224511
L 2235 .. 018 ca
L P F. 140 ..
. . N record micro-
20 40 54 seisuic;  times
20 50 53 approximate.
21 07 ca.
21 17 ca.
21 2745 |. 103°.7 of arc; el-$
22 ca... gives 11380 ki
1-55-47 with VL
23 28 06 |-
23 36 30 228 k.
24 ca. ..
818 45
8 28 40 -
8
8
]

10

13

<

25 g8gR
PO
X

HR=31

%

2 ..
1010 ca
el....| 17 59 30
L. 1802 ..
F.....|1815ca
P?....1 1246 00
12 53 16 |.
131215
1320 ..
14 30 ca

0 WRCOT=T W IO

s N A bt

posieal

1o 0 09
Sio
oree

©OMEPMPPVWWo T T ~I=T
20 9 I8 = B b b G0
USAREESHBER 48

91 08 2 NN 1Y i © SR
LRENNBNEERES

#Trace amplitude.

cros; not  well
shown on E-W.

P and S too faint
for diagnosis;
both components
damped 13/1 by
small magnets,

.| Strong; at great

distance. eS? at

T-46—44.

Lg,-¢L is 61.3 m.,
c(ll,' distance 13500
ca.

Possibly Me set in
at 9-25,

Dist. from Sgi-S;
el. suppressed
until M sets in.

eL should read 13-

17 ¢ca.

No distinet record
on N comg.,
damped 13/1 by
magnet.
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TABLE 2.—Instrumental Reports, May, 1920—Continued.

309

:‘ Amplitude. ’

:Period __________! Dis- .
Y VO j tance. |
i ladl

CANADA. Dominion Meteorological Service, Toronto—Continued.

]

H .. Amplitude. . J

iacé'féﬁf Phase. | Time. PG,F_Od' Dis. R
I An ‘ Ax

1

Date.

Date. E&gf \Phase Time. Remarks.

Massacruseres. Harvard University, Cambridge—Continued.

1920.
May 30

.| P and 8 11l defined
.| andmaskedon N
record by pulsa-
tions of various
periods. Trist,
3740 ca. which
would put O at
h 50m.

NEW YORK.

Cornell University, Ithaca.

1920 ®

| Lost in changin
sheets after 21:15,

1920.
May

Sec. ®

13

Km.

3510
7.

- 21 51 36 '

21 28 to
P22 B 1. S S I

23 36 to
23 55 ..

26 |..-oeenn e.. }3 11 to

30 ..

.| 13 20 to
1400 ..

Very faint; may not
be seismic.

........... i L waves on EW

i verv small but
: lar and sinu-
smda.l Waves on
iL\S very irregu-
ar

Dominion Meteorological Service, Toronto.

23 20 54 .
23 35 54 ..

*Trace amplitude.

L.....

Record of quake
lost.

1920.
May ¢

10

10

H.m.s. . Sec,
82730 L.

19711 24
19718 18 .
19 22 48
19 28 54
19 32 00
19 49 48

20 03 36
20 05 36 |.

. 1339 24
- 13 52 30

7?31 00 |.
7 56 24

17 36 12 |.
.| 17 51 36
- 17 13 06
17 15 18
17 20 18
12 51 18

.| 13748 0b

.21 0418
21718 06

Km.

Time for firsg
phase doubtful,

May not beseisn.i .

Thickening.
Micros going on.

, Victoria.

See. »

21 53 43
22 00 37
22 10 57
2218 49
23 51 07

23 56 37 |.

0 00 37
) 47 49
21 06 33
21 11 58
.. 21 23 16
P..... 232019
M 23 21 48
23 25 14

"""" 18 26 20
18 3% 41
PorL.. 13?33 51
M. 1388 17 |

* Trace amphtude

P

Km.

Very clear record,

May not be seismic,
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Tasre 2.—Instrumental Reports, May, 1920—Continued.

i
1 Amplitude. !
d__ | Dis-
P As I Ax i
i |

Phase. Remarks.

!
Date. ! acter.

CANADA. Dominion Metcorological Service, Victoria—Continued.

May benear Guam:

.| 12 44 45 |,
.| 12 57 04
.| 13 02 00
.| 13 26 55

27 feaeennnn M..... 6221 14 |. *50 ... veee-..| May Dbe due to
. light variations.
30 Jeernians P
L...
M.....
F..

* Trace amplitude.
The following stations recorded no earthquakes during
May, 1920:

Avasama. Spring Hill College, Mobile.
Cororapo. Sacred Heart College, Denver.

Reports for May, 1920, have not been received from
the following stations:

Hawar. U. S. C. and Q. 8. Magnetic Observatory, Honolulu.
Kaxsas. University of Kansas, Lawrence.

Missourt. St Louss University, St. Louds.

New Yorx. Canisius College, Bufalo; Fordham University,

New York.
Panama Canal, Balboa ITeights.
U. 8. C. and G. 8. Magnetic Observatory, Viegues.

CaNAL ZoONE.
Porto Rico.

For the reports of the stations at the University of
California, Berkeley, Calif., and at the Lick Observatory,
Mount Hamilton, Calif., see Bulletin of the Seismographic
Stations, University of California. For the report of the
University of Santa Clara station, see Record of the
Seismographic Stations, Unwersity of Santa Clara.

SEISMOLOGICAL DISPATCHES.!

Mexico City, April 20, 1920.

A severe earthquake was felt here at 2:30 o’clock yes-
terday afternoon. Telegrams from Orizaba and Jalaps
stated that shocks were felt in those States and elsewhere

in the State of Vera Cruz simultaneously.—Associated
Pre

1 Reported by the organization indicated and collected by the Seismological station,
Georgetown University, Washington, D. C.

MONTHLY WEATHER REVIEW.

Mar, 1920

St. Louis, Mo., May 1, 1920.

An earthquake shock was felt in St. Lionis this morning.
Experts at Washington University stated the seismo-
raph there recorded the shock as 200 miles from St.
iouis. —Associated Press.

Mount Vernon, Ill., May 1, 1920.

Mount Vernon and the surrounding country was rocked
twice this morning by an earthquake or explosion. The
first shoek, lasting about a querter of a minute, was felt
at 9:15 a. m., and the secorid about 10:09 a. m.—Asso-
ciated Press.

New York, N. Y., May 4, 1920.

Indications that a volcanic eruption was taking place
on the island of Old Providence in the Caribbean Sea
were reported here to-day by the United Fruit Company
steamer Calamares. A wireless message from the ship
said that volumes of white smoke were observed ascend-
ing from one of its tallest peaks late yesterday after-
noon.—Associated Press.

TaBLe 3.—Late reports, (Instrumental).

! ‘ Amplitude.

Char- : Period|
! aoter. :Phase.l Time. T,

1
i
-

HAWAR.

Dis- :
i 1 tance. !
| An | Aw |

Date. Remarks,

U. 8. C.and G. S. Magnelic Observatory, ITonolulu.

_.. Phasesdistinct but
not consistent.

. 2116 36

.| Comparison with
2124 6. 17

records at other

stationsindicates
that P should
come 8 little ear-
er.

* Trace amplitude.
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W. J. Humpureys, Professor in Charge.
[Weather Bureau, Washington, D. C., Aug. 3, 1920.]
TaBre 1.--Noninstrumental earthquake reports, June, 1920.
T 1 0 ]
! Approx- . |
imate Approx- : :
. Approx- | % o | Intensityl Number
Day. (Elrrée!;_ Station. imate ig;atif i Rossi- of It)ll:):—f- ‘ Sounds. Remarks. Observer.
oo Iatitude. | OR8" | Forel.  shocks. - ‘
civil. i
CALIFORNIA. !
1920. H. m. e v L .
June 3 5 55| XKenmett................ 40 45 |.......... 3 2 NONC. .eeeannnnnn Felt by several.................. J. A. Leslie.
10 10 53 ! TLakeport. 39 03 122 56 g 1 Felt by many. A. Hyman, M. Callshan.
16 12 15 | Salinas. 36 41 " 121 39 3 Iy 7T iNOD@weeeenoonoondo.udor oLl E. D. Eddy.
Sprecke: 36 33 121 36| 5 2 Dishes rattled 8. P. Gleason.
18 10 08 | Los Angels 34 03 118 15 3 1 -i Clocks stopped. R. ¥. Young.
10 09 | Mount Wi 34 13 118 16 2 1 .| Star images oscillate . W.P. Hoge.
10 10 | Avalon....... 33 15 118 15 3 1. R .. Clocks stopped. .. . T. M. Polhamus.
21 7 20 | Warner Springs 33 15. 1186 45 .. ..., 21 .do. .; Felt by several. J. A. Ream.
¢ 20 24 | Barstow..... 34 540 117 02 3 2 2 ; Faint. . ‘Felt by many.. .| E. L. White
22 2 45 | Santa Monica 34 02 L8 30 5 1 10 | Loud rattling Felt by several. Nellie Barker.
2 47 | Venice 33 531 118 28, 7 5 . Seversl. ' Rattling. | Telt by man; .i A. W. Pugh.
Los A 34 03| 118 15 8 1 12 Nome..........o..ooiiil . H. B. Herscy.
2 48 | Mount Wiison 34 13| 118 16 3 1 5 Felt by many | W. P. Hoge.
2. 50 | Pasadena.... 34 05 118 10 3 2 6 Felt by several .| M. 8. Jones
28 9 01 | San Luis Obispo.. | 35 13| 120 45 5 1 ! 10 .| Felt by many...

Surthguike data ¢s recorded at the United States Weather Bureau office. Los
Angeles, Calif.. June. 1920.

June 18, 120
the office clock.

-A light earthquake occurred at 2:084 a. m.. stopping

Jume 21.--A rather sharp earthquake shock occurred at 6:17 p. m.,

sev

ral small shocks occurring alter the first one.
resulted in older buildings in the different parts of the city.

Some slight damage

Ingle-

wood and [Tyde Park were more seriously damaged; seme business

buildings collapsed at these places.
beaches.

Some damage at Venice and other

June 22.—A slight earthquake occurred at 5 a. m.. which was felt at

Venice and in Los Angeles.

No damage reported.

Another light

shock occurred at 12:30 p. m. This is said to have caused brick to

fall from walls at Inglewood.

June 23.—Light ecarthquake reported to have occurred at about 4

a. m. and at 5 a. m. by several people.

No damage.

June 20.—-A slight earthquake felt at 8:08 p. m.
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TasLe 2.-—Instrumental Reports, June, 1920,

{For significance of symbols and abbreviations, and for a description of stations and instruments, see the REVIEW for January, 1920, pp. 62-63.]

l Amplitude. Amplitude.
" . . . .
Date. ;‘c};:;' Phase.| Time. Peyjr‘l.Od t;.ﬁg; Remarks. Date. acclgf, Phase. | Time. P”?ROG e E— mﬁ,f;, Remarks.
An N Ag An
ALASKA. U. 8. C. & G. S. Magnetic Observatory, Sitka. . DistrICT OF COLUMBIA. U. §. Weather Bureat, Washington.
1920 .} Sec. B u Km. 1920. I m w Em.
June ;5 - Reported from For- | June R
mosa; thesetimes
aro consistent
with %\hg.t Ldis-
tance; NS not in s s
1 Phases indistin-
operation. guishable.
ARizoNa. U. 8. C. & @. 8. Mugnetic Observaiory, Tucson.
1920 H.om. s. | Sec. s »® Km. I I
ONg Waves We : .
June 2 k g ryes el FXP— Jefusotet Phases ‘indistin-
faint. ! guishable.
F..... 1245¢a. i .ol Ampl tudes  very
. small.
10 25 35 .| Phases indistin-
10 38 ca. guishahle.
14 15 .. .{ Phases indistin-
guishable.
4
. End overlaps be-
ginning of next ¢
quake,
%‘5 3? }g Hawau. U. 8. C. & G. 8. Magnetic Observatory, Honolulu.
Ry
; . : B .
192 ‘ H.m. s.
2 June 2i........ P.o....j221718
15 47 — oo 2 2 18
4 .. Reported.fromFor~ (L:{ 29 gg 485
4 mosa. T 95 43 .
H - .
5 . 13 PO i 433 24 . Reported from
3 442 24 Formosa.
8 4 58 36
4 511 36
524 ..
[ Probably local; 810 ..
g nothing on NS, ol ... 142 24
i
. Wi,
!
Reported from Los 12
eles as felt at |
247, phase re-
corded as P may
e L.
i
15 R
; .| Micros obscure be-
| ginning.
|- —
| % 7| B indistinct. i TLuNoss, U 8. Weather Bureau, Chicago.
22 i . .
22 H 1
22 1920 | S ‘
22 Jure 2
22 \ b
2 O
22
22
22 4 '|g ';’?t gn .
Activity on E. W, 15 36 34 § Afaprad in .
at infervals dur- BT 35 o] e :\Iieﬁ“f'\":“,f;,w ceeor
ing day. 4 3 e,

1542 02 1. .. N [
1544 26 . B

Vis:ble_waves, es-
pecally on N. 2.,

' Indeterminate.

*'],Tmcc amplitude. * Trace amplitude,

4829—20—75
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TABLE 2.—Instrumental Reports, June, 1920—Continued.

IruNots, U. S. Weather Bureau, Chicago—Continued. | CANADA. Dominion Observatory, Ottawa—Continued.

1920 H. m.s. 1920
June 43730 |. June~ 9 |. No evidence of res-
445 20 olutlan into
4 54 50 phases.
508 —
522 — 18 {.
521 —
545 —
8 ca 22
1 51 05
1 5% 00 | -
214 00 |. : . .
292 — ‘ CANADA. Dominion Meteorological Service, Toronto.
2 3¢ N
" e 1920 .om.s.} Sec. n | Km.
Srect changed. i June 2 l........ et - i
.......... Record  vndeei- |
pherable because
of tangling. l N
Phace:  indistin- Mieros.
goishable.
Los Angeles. *
. P minute, and ill

defined.

!
f Nodistinct phases.
Marvranp, U. 8. C. & G. 8. Magnetic Observatory, Cheli ‘
19210 H.m. s.| See. n » Km. 1321 06 ...
Jrne 2% Py... 56 [l ...| Phase: ill-dedned. | | 8
i 9 e...... 13 44 12 ). ..| May not be seis-
: [P 13 57 06 |-. P mic.
L..... 10? 27 24
| SRR L..... 3 04 54
1047420 ... .. 22 | to 28 54
.. 10 46 56 |. . 30! 456 24
.| 10 58 23 4 38 36
ne- 50918 |. .
L4117 | These phases are 30 530 54 |... - Mtagie.not be seis-
4 40 58 called Py tosatis- S
4 48 10 fy the distance
P4 ;’xg gg from Formosa. CANADA. Dominion Meteorological Service, Victoria.
a9 0
516 45 |
3538 23 1920 . m. s| Sec. m m Km.
339 36 June 2 ........ Pl 221027 . .
543 — 8 2213 24 |.
54 L
6 0 M
¢ 80 F
30 Barely perceptible ) U P..
30 on EW. Re- 'L
3 0 ported from Los M
313 Angeles, 3,600 F
km. distant. 5 Probably sub-Pa-
! i cific,  about
H Guam. P min-
VERMONT. U. S. Weather Bureaw, Northfield., ute. 8 failrly
. large.
T
1920 ! "Hom.s. . Sec. u w | Km.
June 2 ) 20
F ! VERTI-
n e CAL
F. 4 83 18
; 448 46
5 e ?
(iL ?
. . 7 41617
- 417 53
¥ 418 4
- : F. 424 07
: 9 P 11252 19
) | 8. 0001158051
H L. 12 05 29
M 12 26 37
1 F. 13 44 11
June 2 ..| Irregular waves of 18 [eenvnnnd| Pu 10 14 23 Reported at Los
small amplitude. L. 10 17 20 ngeles at 10.15
May not be seis- M. 10 19 18 a. M.
mic. F. 1026 11
! 22 |.al. M © 259 14
4. Alargeearthquake; | N
' the rtecord was i F. 3051
unfortunately | 80 |eeuneann| M, 437 57
spoiledthrougha | P, 450 4 |. N PP cane
fogged sheet.

* Trace amplitude, *Trace amplitude.
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No earthquakes were recorded at the following stations Tasie 3.—Late reports (instrumental)—Continued,
during the month of June, 1920:

CANAL ZoNE., Panama Canal, Balboa Heights.

Reports for June, 1920, have not been received from 1920.
the following stations:

AvaBama., Spring Hill College, Mobile.

District oF CoruMBIiA. (eorgetown University, Washington.

Kansas., University of Kansas. Lawrence.

MagsacaUSETS. Harvard University, Cambridge.

MissoURrt. St. Louis University, St. Louis.

NEw Yomrk, Canisius College, Buffalo; Cornell University, Ithaca;
Fordham™ University, New York.

Porro Rico. U. 8. C. & G, 8. Magnetic Observatory, Vieques.

Hawall. U.S.C. & G.S. Magnetic Observatory, Honolulu.

Km.

Actual maximum
(*200) at 8:51:18.
Times uncertain
on account of ir-
regular motion of
paper.

TaBLE 3.—Late reports (instrumental).
PorTo Rico. U.S. C. & G. 8. Magnetic Observatory, Vieques.

Amplitude.

! Char- N Period Dis-
Date. | soter. | Phase.| Time. T, tance. Romarks.

| Fx....

CANAL ZONE. Panama Canal, Balboe Heighis.

Sec. P u | Em.
12

Direction probably
sSW.

8% 52X

W woow
98 ¥I|BER

Direction probably
SW.

-
[ Swmmmm

-
=t

4

54
59
55
00
00
30

Direction probably
SW.

L uncertain. End
obscured by mij-
cros.

B3388%

* Trace amplitude. * Trace amplitude.
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TasLe IIL.—Data furnished by the Canadan Meterological Service, July, 1920.
Pressure. Temperature of the air. Precipitation.
Altitude :
above
Stati mean | gy i 1Seal b Mealia D D
ations. sed, evel epar- || maxi- epar- | g Mean epar-
level, |reduced | ;oquced | Ttire | mum+ | ture ean cal ) os ture Total,
Jan. 1, tooltn;?n tomean | from ‘ mean from f;ﬁ;g' rﬂ”u’::l' Highest. | Lowest. | Total. from | snowfall.
1919, hor of 24 | normal mini- | normal, o . normal.
urs | hours. mum-+2. ! ;
! ; ; ! :
. Feet. Inches. | Inmches. i °F, °F. °F. °F. Inches, Inches,
St, Johns, K, F.. 125 29.82 20.95 66.2 +6.9 90 47 3.97 00
Sydney, ¢. B. 1. 48 29.93 20.98 : 65.8 +3.5 86 43 2.0% o0
Halilax, N 88 29.85 29.95 64.1 +0.7 90 45 4.35 00
Yarmouth, N 65 29.88 29.95 39.4 —0.1 74 46 5.41 00
Charlottetow 38 29.86 29.90 68.4 +4.3 87 52 2.89 0
Chatham, N. 28 29.85 29,88 : 66.6 1.8 90 46 4.46 00
Father Poin 20 29.50 29.82 . 58.3 1.3 81 43 4.48 00
Quebee, Que.. 296 29.56 29.87 | 64.5 -1.0 85 48 | 5.26 ' 00
Montreal, Que. 187 29.69 29.89 ; 67.8 -0.7 90 49 3.04 00
Stonecliffe, Ont. 489 20.28 29.88 ' .................... 90 feeeeriennn 3.46 00
Ottawa, Ont.___. 236 29.65 [ 56.0 88 ! 46 3.84 20
Kingston, Ont . 285 20.62 N 56.9 79 . 47 3.18 a0
Toronto, Ont. - 379 29. 55 58.1 &7 44 3.83 00
Cochrané, Ont. . B | Y -
‘White River, Ont.. 1,244 28.60 42.
Port Stanley, Ont. . 592 29.34 54.
Southampton, Ont. 6356 20.25 ¢ 52.
Parry Sound, Ont 688 20.28 53.
Port Arthur, Ont. 644 29.25 50.
Winnipeg, Man. . 70| 29.15 53.
Minnedosa, Man 1,690 28.19
Le Pas, Man.... 860 b
Qu’ Appelle, Sask. 2,115 27.76
Medicine Hat, A . 2,144 27.68
Moose Jaw, Sask.. B 1,759 ...l
Swift Current, Sask 2,392 68.0 +1.5 82.7 53.3 2.18 0. 2 00
Calgary, Alb 3,428 , 65.8 +5.2 8l.4 30.2 92 - 43 1 4.94|  +2.26 00
Bantf, Alb. 4,521 6L 7 +5.1 78.6 44.8 4 88 | 38 1.86 —1.38 00
Edmonton, 2,150 65.1 +4.5 78.7 51.5 ¢ 92 44 2.33 —0.70 00
Prince Albert, Sas 1,430 66.3|  4dd 80.7 59 | g5 | 4 08, —120 0
Battleford, Sask 1,592 66.3 +1.6 79.2 53.5° 94 ¢ 45 i 3.98 +1.64 00
Kamloops, B. C 1,262 3.4 +4.9 88.4 58.5 97 48 | 0.35 —1.2 00
Victoria, B. C. 59.8 —0.2 68.0 5L.5 91 49 1.00 +0.60 00
Barkerville, B, C. 4,180 56.2 +1L.1 69.5 42.9 82 31 3.56 +0.54 Q0
Triangle Island, B. (110 O SO TOUUUU PO IS AU U [ [ | P F RO
Prince Rupert, B. C... L | Y (Y N RO ! .......... :! .............................
Hamilton, Ber. 151 77.0 82.8 72.1 85 | 65 i 3.53 -0.91 £0
| H i .
SEISMOLOGICAL REPORTS.
W.J. Huuerreys, Professor in Charge.
| Weather Bureau, Washington, D. C., Sept: 2, 1920.]
TabLe 1.—Noninstrumental earthquake reports, July, 1920.
e 7 O S —
Approx- R ' 1
imate A DProx- sity | N :
: pprox- | Intensity | Number . H
Day. Station. imate ig"n"é‘? Rossi- of 1?12";]“ Sounds. Remarks. Observer.
Isticude. | . dq. Forel. * shocks. .
CALIFORNTA,
1920. . JH.om. ° ! ° 4 Sec.
5 15 353 | Whittier..... 34 00| 18 04 3 ) I PES, Felt by several. ! Associated Press.
10 5 25 | Los Angele 34 03] 118 15 3-1 3? PR [, JO P. Hansen.
16 18 08 | Los Angelés. 34 03] 118 15 8| 1 Felt by everyone H. B. Hersey.
i 21 26 | Pasadena. . 31 65 118 10 3 1 Felt by many.. M. 3. Jones.
21 27 | Los Angeles 31 03| 118 15 L] 1 Felt: by everyone II. B. Hersoy.
21 27 © Mt. Wilson. 34 13| 118 16 2 1 TFelt by several. W. P. Hosgo.
| 21 30 ; Los Angeles 34 03| 118 15 8 1 3 Yelt by everyon Hersey.
! Mt. Wilson. 31 13| 118 18 3 1 1-4 Folt by soveral Hore
: Pasaden 31 65| 118 10 6 1 1 General alarm, Jones.
17 2 14! Los Angek 34 03| 118 15 3 1 1 Felt by several. . F. Young.
28 ‘ 3 55 McClou 4 15| 122 10 3 1., .| George Buxten.
i 4 00 Redding. 40 35| 122 25 8 1 .. S Associated Press.
i demolished.
i 14 00 | Redding. 40 35| 122 25 6 1 Felt by many Do.
| 16 00! Redding 40 35| 122 25 6 1 do.. Do.
| 20 00 Redding. 40 351 122 25 - [ 1 ..do Do.
26 i 12 12 Los Angele: 34 03] 18 15! 3 2 elt by several. R. F. Young.
' 2 15 . Los Angeles. 34 03] 118 15 i 4 1 Awoke light sleepers. J. M. Bartley.
27; 8 02 Los Angeles. 34 03| 11& 15 3 1 Felt by several. R. F. Young.
28 19 28 Los Angeles.. 34 03.| 118 13§ 4 1 [ H. B. Hersey.
E SOUTH PAKOTA.
14 23 00 | Oelrichs.... 43 151 103 15 ? 1 Tew. |..... J. E. Strouse.
| Hot Springs. 43 30| 103 25 ? 1 2 Allen Baker.
i LATE REPORTS.
Apr. 14 11 45 | Crater Lake, Oreq. . 42 500 122 00 5 3 .| Also felt at Fort Klamath. .. H. F. Brown.
May 18 18 00 | Santa Monica, ] 34 02| 118 30 3 1 Felt by several N. Barker-Bates.
June 3 14 01 | Summerville, S. C. 33 05 8 15 1 1 PR 1, S Mrs. E. G. Robertson.
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TasLr 2.—Instrumental Reports, July, 1920.

[For significance of symbols and sbbreviations, and for a description of stations and instruments, see the REVIEW for January, 1920, pp. 62-63.]

1 ] ) H i
: { Amplitude. \ \ ! i Amplitude.
Char- ¢ " Period | . Dis- : Char- ; Period Dis-
Date. | soter. - Phase. Time. T. - tance. Remarks. i Date. acter, | Phase.| Time. P, tance. Remarks.
e | An ! ‘ Ax | Ax
| ! | o | '
ALASEA. U.S.C.& G.S. Magnetic Observatory, Sitka. ‘ Hawau. U. 3. C. & @ 8. Magnetic Observatory, Honolulu—Continued.
1920. Sec. ® " \ Km. 1920. H.m.s.
July 7... .| Instrument in poor July 2 {........ 21 49 12
adjustment; B N
not in operation.
ARIZONA. U.S.C. & G. 8. Mugnetic Observatory, Tucson. 6
Most marked
phase.
1920. H.m.s.| Sec. I p o Km., Actual maximum
July 7.. 3:23:2.
7
CALIFORNIA. Theosophical University, Point Loma. 7
1920. H.m. 8.} BSec. I
15(; ’l‘li\emo;ge%urlng I24 i
200 . preceding 15 h. 20 Tremors also at
200 that date. s s
100 Do. 5:35:36 and 12:51:
50 Do.
150 Do.
= B
0.
{gg ‘ ]]%(E)*- * Trace amplitude.
200 Do, TLuNors. Ul 8. Weather Bureau, Chicago.
100 Do, H
300 Do i 20 : §:o
. 19: . . . » m.
150 Tremors as above. July . 9 4 .- .
200 Do, .
200 |
150 D |
100 |
100
250
300
200 Do. i
DisTrICT OF COLUMBIA., U. S. Weather Bureau, Washington. |
1 ‘ |
1920. | H.m. 8| Sec. | n m Km.
July 2 ........ P ..| Amplitudes smalil.
;30 P RPN PPN PSR ) A Feeble quakeabout
10:12; record %
certain.
7 18 49 40 L not found. !
18 56 20
190525 |..
19 50 ca
[ PO Y TR 23 33 30 X
F.....[28 45 ca
- €..nn 059 30
F..... 120 ce ‘
........ ... 172036 ... |
|
""" .. 190115
20 15 ca

* Trace amplitude.

Hawan U. 8. C. & G. S. Megnetic Observatory, Honolulu.

.| L not discernible.
1920 c. .
July 2 18 |.
17
15
7
16
17
17 |.

L not féund.

73

Very considerable
increase in am-
plitude.

* Trace amplitude.
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ILuNois. U. S. Weather Bureau, Chicago—Continued.

MONTHLY WEATHER REVIEW.

TapLe 2.—Instrumental Reports, July, 1920—Continued.

CaNADA. Dominion Observaiory, Ofewa.

Juvx, 1920

1
1920. ! H.m.s. ! Sec. m
July 16 17 21 57
3727051
17 85 —
1830 ca !
20 108 30 May not beseismic,
140 ca
20 531 54
54015
5 48 —
640 ca
25 ... 13 28 20 Very feeble.
4 co —
28 52420
533 56
5 50 20
6 40 ca
28 0 55 —
130ca
MARYLAND. U. 8. C. & G. 8. Magnetic Observatory, Cheltenham.
— —
1020 H.m.s.: Sec. m
July 7 18 56 24 :.
19 00 00 ;.
8 No distinct phases:

CANAL ZoNE. Panama Canal, Balboe Heighis.

-

et

o

N oooorad
=

«@ S»-cnmmmm
5 n322u88

&Gt
0o
=4

[stsistspeiciaiata

ERXSRRRBR BRUSNES
SBEEEREs EoBREE

Gt an o S

L m. s,
1518 28 [cevnn... aeenen
15

Direction probabl:
swW. v

Direction probabl;
o P! y

VERMONT,

*Trace amplitude.

U. 8. Weather Bureaw, Northtield.

1920,
July 2

[ BRSO

1847 55 .
19 03 35

F..... 1930 ¢a |-oeeniaitnaol ]

Trace amplitude 4
mm,

Sec. ® "

.| Lost in micros,

Quake omitted
from May report
as it appeared to
to be local.

-1 Lost in small mi-

crosatabout 19h.

: From deformation

instrument only;
18 mm.=1h.

.| May not be seismic.

: Irregular.

Small irregular
record.

Small irregular
record.

Small irregular
waves  resem-
bling micros.

.| NS lost in genera-

tor disturbance.

Faint trace only.

Dominion Meteorological Service,

t0.

.1 t0 57 36 -

H.om.s. | Sec
19 38 42
19 43 36
19 51 54
20 04 12 .

214213 (.
21 52 06
22707 48 |.

16 52 30
t0 58 42 .

0? 52 36 .

P, 8, and T mask-
ed by micros.

. Thickening.

Marked oscillation
of *400 between
15h. 26m. 42s.and
15h. 30m.; may he
local.

Gradual thicken-
ing.

.| Marked micros go-

* Trace amplitude.
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TaBLE 2.—Instrumental Reports, July, 1920—Continued.

CANADA. Dominion Meteorological Service, Victoria.

1929,

July

S

16

I m.s.
19 04 04
19 09 58 .
19 21 46
1927 40 1.

19727 00

21 58 37
22 35 03
22 51 46

16 51 47
16 55 43
16 58 40
17 10 29 |.
1702 38 |.
107 33
11525 (.

3724 21 |.

. 191308 |..

18 46 30
18 48 66
18 52 09
|| 1855 16

.1 20746 34

2 54 26 |.
3 00 50
305 45

W 1737 33 |
17 50 01
18 06 05

Probably off north

cogst of Califor-
nia.

* Trace amplitude.

No earthquakes were recorded at the following sta-
tions during July, 1920:

CoLorADO

. Sacred Heart College, Denver.

Reports for July, 1920, have not been received from
the following stations:

Avasama. Spring Hill College, Mobile.

Districr or CornvMpIA. Georgetown University, Washington.
Kansas.  University of Kansas, Lawrence.

MASSACHUSETTS.

MIssSOURT.
New Yor

Harvard College, Cambridge.
St. Louis University, St. Louis.
K.

Fordham University, New York.

Porro Rico.

CALIPORNIA,

U.8.C &
Tasre 3.—Late Reports (Instrumental).

Theosophical University, Point Lome.

Canisius College, Buffalo; Cornell University, Ithaca;

@. 8. Magnetic Observatory, Vieques.

400

Do.
... Light _shock; int.
II, R-F.

, R-F.
... Tremors as above.
Do.

437

TaeLe 3.—Late Reports (Instrumental)—Continued.

CALIFORNIA.  Theosophical University, Point Loma—Continued.
1920. H.m,s. | Sec. "
May 7. .b 100 Tremors as above.
12 100 Do.
13 100 Do.
14 50 Do.
15 100 Do.
17 5. 200 Do.
19 | 100 Do.
20 |. 100 . Do,
21 [..... 250 Light shock.
...... Do.
25 ... 50 Tremors as above.
26 |. 100 Do.
28 |. 100 Do.
29 |. 30 Do.
30 |. 150 Do.
31 . 100 Do.
June 6 |. 30 Do.
71 50 Do.
8. 100 Do.
9. 100 Do.
10 1. 200 Do.
131 50 Do.
16 . 100 Do.
17 4. 100 Do.
18 .. 100 Do.
19 1 100 Do.
20 1 50 Do.
21 1 100 . Do.
224..... 150 Light shock.
150 Tremors.
23 . 200 Tremors as above.
26 1. 200 ; Do.
50 1 Do.
100 Do.
100 Do.
250 Do.
100 Do.
n U vy, Wash
1920 H.m.s.
June 22 18 46 1.
.| 2218 46
22 22 3
5 36
Heavy micros.
Difficult.
18
22 |..

* Trace amplitude.

MASSACHUSETTS.

Harvard University, Cambridge.

1926,
June 2

RRERERRERY

CRERENERES
SBLREERER
BRBRIBEE»

Distance may be
greater and 0
earlier by one or
more minutes.
Phases on both
components in-
distinct  before
22h 24m ez. N
record distorted
by local disturb-
ances and mieros.

F uncertain, in mi-
cros.
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Tasre 3.—Late Reports (Instrumental)~-Continued.

40m p. m. a fourth
tremor felt at In-
glewood and SW
part of Los Ar-
geles; slight
shock 4 a. m.

Not _recognizable
on K.

MASSACHUSERTS. Harverd University, Combridge—Conti d MASSACBUSETTS. Harvard University, Cambridge—Continued.
1920. l H.m. s. . I H.m. s
June 4 | 15 posten . .| Earlier phases not 10 29 20 A 625 trace.
16743 51 distinguishable 19 31 30 Perceptible.
13 48 52 from micros be- . In next quake,
15 35 06 fore and after
16 13 ca this record. Press 10 36 31 Confused with last
H dispalches wen- 10 38 02 record on E, and
( tlon two_quakes 10 39 16 somewhat
! felt at Ferrara, 10 39 56 masked by mi-
¢ Italy, on June 3. 10 48 ca cros. No reports;
: { Imay be part of
5 11,560 | 104.04° of arc: e1-0 [ ( i last vecord.
3,0807| Fore hases
masked by mi-
cros. No M.
| .
,8667| O from press dis-
2 .| patches, giving
207 58 time of a destruc-
208 15 . tive shock at In-
27 E damped 15/1 20826 [veenn.ns glewood, about
31 only. Chief max- 208 29 10 miles SW.
34 imum. 208 31 from Los Ange-
50 208 43 los, at 6b 45w,
208 51 gh 4fm, 6h 47m,
9 222ca . June 21, 120th
2385 ca - mer, time .
E record changed Distance  from
from 12h 14m to H station te court-
12h 30m; N ree- hounse in Los An-
ord has bhiatus ! %elesis 3,850 kms.
between 12h 4m i Press reports
and 12h 16m. 21 buildings de-
el~e, 44m 25s: i e stroyed, several
12:11:21 8 secs. persons  shightly
L waves very | injured. In Los
flas. wel Angeles late
marked for flat { glass  windows
L. shattered, Shock
.| After 13h 35m: | causing damage
Lost in micros i followed by two
and artificial mo- | i tremors few min-
tion. | ' uteslater. At 10b
i

June 22, Other

.| Reeord of doubtiul press notjces give
igk time 5 . m. 120

only on N. mer. W.  Har-

vard record after
2:07:58, from
time given for
0, would ap-
pear to bo ¢ vi-
brations.

" Lost in winding
rums.

§
Apparently  seis- ‘ |
mic; masked by H |
micros; and not R . .
clear. ° * Possibly of different origin.

9 postea ..
0§ 54

origin; _micros ; i {' g

PorTo Rico. TU. 8. C. & G.S. Magnetic Observatory, Vieques.

.| Probably PR!; re-
ported from For-
- mosa.

..] Apparently  sels-
Toic and not dis-
tant,

'Y

1,450 | £ masked by mi-

f cros;  distance
from  epicenter
and O Irom elLn
and Sp-Pn.
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MONTHLY WEATHER REVIEW.

W. J. HumMpHREYS, Professor in Charge.

[Weather Bureau, Washington, D. C., Oct. 3, 1920.]

SEISMOLOGICAL REPORTS.

TasLe 1.—Noninstrumenial carthquake reports, August, 1920.

Avqust, 1920

Approx-: l :
imete Approx- | Approx- In_bep- { Num- ¢
Day. - é}’g’:ﬂ Station. nlz‘t‘it_" }f,‘}l‘ﬁe ngsii- | boetr l?i%:;a.- Sounds } Remarks. Observer.
-+ wich tude. tude. Forel. | shocks. i
civil. \ i
! l
1920. o e | |
Aug. 18 36 36| 121 40 3 ! Felt by many.. Dr. E. D. Eddy.
23 34 03} 118 15 4 .; Felt by several. .| P. Hansen.
! MONTANA. ‘
16‘ 18 05 Helena.................. 46 40| 112 00 3 \ 1 ..| N. T. Lathrop.
; . SOUTH CAROLINA. \
| :
1 11 53 | Summerville............ 33 04 80 15 2 ) S PO et caaan do. .| E. P. Lawton.
UTAH. I
18 8 20 ‘\ Beaver.....ooovvenuannnn 38 12 112 45 3 | 1 5-6 | Rumbling.........! Traveled from SW.to NE...... C.T. Baldwin.
i
TaBLE 2.—Instrumental reports, August, 1920.
[For significance of symbols and abbreviations, and for a description of stations and instruments, see the REVIEW for January, 1920, pp. 62-63.}
1 . | i
Amplitude. | Amplitude.
Char- s Period Dis- Char- : Period. Dis-
Date. | goper. - Thase. Time. T, tance. Remarks. Date. | acter. Phase. | Time. T, Cance, Remarks,
As | Ax ! Ax | Ny
ATASRA., U. 8. C. & G. 8. Magnetic Observatory, Sitka. CALIFORNIA. Theosophical University, Point Loma.
T ;
1920. H.m.s. Sec. m Em 3 | H.m. s 3 .
Aug. 26 - 230816 ... :+o|------| E not in operation. IQZAO m.2. | Sec oo | BT Tremors during 24h.
No distinct M. 9 preceding 15h.
on dates given,
U.8. C. & G.8. Magnetic Observatory, Tucson.
1920. . )
Aug. 3 ... Times uncertain,
' due to failure of
marking appara
tus. Preliminary
tremors faint in
‘both components,
DISTRICT OF COLUMBIA. U. S. Weather Bureau, Washington.
15 Not apparent on N. !
Preliminary  tre. 1920, H.m.s.i Sec » no| Em.
ors faint. July 2 Quake on Au§, 3
inserted in July
report by mistake,
- instead ~ of this
| ¢ quake,
20 feeeeenn ." Record on N barely 2 . 218627 0.
.; perceptible. 21 59 15
} .| 22 20 ca.
X Aug. 3 32108 Amplitudes smail.
M 32415
| 335ca. |..
26 ferennnns ‘ Preliminary tremors !
.| faintonboth com- 3
ponents. Nothing
else on N.
28 feereannn
12
13




Avgust, 1920.

DISTRICT OF COLUMBIA.
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TapLe 2.—Instrumental reports, August, 1920—Continued.

U. S. Weather Burcau, Washington—Continued.

ILLINoIg.  U. S. Weather Bureau, Chicago.
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1920.
Aug. 15

20

26

Km.
800

|
|
=

........ P.....|2310 14 .]-.6,800
.1 2318 30 . K
23 29 52 | Perlod not well de-
2 PO I 015 — ‘ fined.
Hawan U.S. C. & G. 8. Magnetic Observatory, Fonolulu.
1920. i s | Km
Aug. 3
15
17 4., [P 254
25 |oeeinnnn 22 04
2212

30
54
(1]

|

First phase called 8
after comparison
with Cheltenham
and Tucson.

Slight record.

-t On account n{ fgﬂ-

ure of drivin;
clack only theen
portion of this
quake was re-
corded.

#Jrace amplitude,

.
SuEs
| 8=

2

G 00
O
ch—<§
3l aoa
815gsy

|

| 7.
1 lo

| ¥

PL

| ¥
0. ... | I3

s e

.| May not be seismic,

.| May not be seismic.

..’} Nothing on NS.

Phases indistin-
guishable F lostin
changing sheets.




12 05 —

492 MONTHLY WEATHER REVIEW, Aveusr, 1920
TaBLE 2.—Instrumental reports, August, 1920—Continued.
MARYLAND. U. 8. €. & G. 8. M ic Ob i1, Ch B VERMONT. U. 8. Weather Bureau, Northfield.
7
1920, 1920, | e | Em
Aug. 3 |........ PtremorsonlyonE.  Aug. 3 i........ Other phases lost in
| unsteadiness due
| to loose joint.
20, Fm. | di
20|.... | Nodistinet M. Not TR B R Small disturbance,
" resemblin; mr»
apparent on E. | P g
- 2 TR
! .
26 [eeeeannn .| Preliminary tremors
only on E.
1B . Irregular short pe
riods of 2-4 secs.
closely resembling
micros. May nct
g gt be seismic.
PORT! Magnetic Observatory, Vieques. 3 50
15 |, 822
1920. £33
Aug. 3 This interpretation 8 46
adopted after 8§ 52 4
comparison with 907
Cheltenham ree- 926
ord. 929 —
SR1 prominent in 9 39
both components. 10 00
931 —
.... 10 40 —
20 |........ Phases do not agree
i .| very well in giv-
ing dist.
7 Apparently  slight :
close shock.
No distinet M.
b UL 16 33 09.§. .} First  appearance
16 42 00 seems to be S from
16 52 06 |.. comparison with 20 ...
Cheltenham.
...| 16 46 50 . Lg difficalt to place.
; | = 26 |inins
| Fo_ 11710 — |, i
Fn__ 1686 — |
CANAL ZONE. Pangma Cunal, Balboa Heights. \
: — 27|
1920, I.m. 5. | Sec. " 1 & | Em. |
3 3 .| Dist. about 4;000 :
km,  probably ; 150 23
NW. 2 ... eLx»..{ 0

*Trace amplitude.
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No earthquakes were recorded during August, 1920, at
the following stations:

Cororavo. Sacred Heart College, Denver.

Reports for August, 1920, have not been received
from the following stations:

AvaBaMa. Spring IRl College, Mobile.

DistricT or CoLUMBIA.  Georgelown University. Washington.

Massacwuserrs. Harvard Universily.  Cambridge.

Missoury. St Louis Universily. St. Louis.

New York. Canisius College, Buffalo; Cornell University, Ithaca;
Fordham University, New York.

Caxaba.  Dominion Meteorological Service. Victoriaand Toronto.

SEISMOLOGICAL DISPATCHES!

Kingston, Jamaica, July 2, 1920:

Kingston and St. Andrew were shaken by an earthquake at 12:20

last night. No damage is reported.—Associated Press.
Victoria, B. C., July 7, 1920:

A well-defined record on the Gonzales Observatory seismograph here
to-day indicated an earthquake about 550 miles soutﬁ of Victoria. The
disturbance began at 10:45 a. m. and continued 20 minutes.—Associated
Fress.

Los Angeles, Calif., July 16, 1920:

A severe earthquake at 10:10 o’clock this morning apparently cen-
tered in Los Angeles city, caused slight damage to some of the older
buildings, broke a number of plate-glass windows, and frightened the
citizens generally. No extensive damage was reported.—Associated
Press.

Luray, Va., July 25, 1920:

Following an earthquake, this county, at a late hour yesterday
evening, was visited by one of the most severe electrical storms ever
known. A short time before the storm struck the county the second
most severe earthquake ever known here was experienced. In Luray
it was particularly severe, rattling windows and doors.—International
News Service.

Santiago, Chile, July 26, 1920:

This city was rocked by a strong earthquake at 12:30 o’clock this
morning, but little damage has been reported. It was felt throughout
the central zone of the country from Serena to Conception. The dura-
tion of the shock is estimated here at from 4 to 6 seconds.

Advices from Argentina say an earthquake occurred at Mendoza
last night, lasting nearly 2 minutes.

Other estimates of the duration of the shock here vary, some reaching
25 seconds. An investigation revealed small damage to cornices and
plaster walls of sore buildings.

Dispatches from Valparaiso say that the earthquake produced con-
siderable alarm there.

This morning’s quake was the most intense since 1906. It appears
to have been stronger at Valparaiso than at Santiago.—Associated Press.
Los Angeles, Calif., July 26, 1920.

A sharp earthquake shock awoke Los Angeles at 4:12 this morning.
A few chimneys were knocked down, dishes broken, and windows
rattled.—Associated Press.

Mezico City, August 19:

The voleano of Popocatepetl is showing signs of activity, luminous
smoke being visible above 1ts crater and ashes falling on the neighbor-
ing town of Ayotzingo, in the State of Mexico.—Associated Press.

1 Collected by seismological station, Georgetown University, Washington, D. C.
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Santiago, Chile, dugust 21:

A series of violent earthquakes visited the southern region of Chile
Friday, causing considerable alarm, but so far as has been ascertained
little property damage. The shocks were most intense in the Provinces
of Malleco and Cautin, and lasted for about a minute. Twenty shocks
were reported on the sparsely populated island of Mocha, off the Prov-
ince of Malleco between 11 a. m. and 4 p. m. Friday, and lighthouses
on the island were damaged. No fatalities have been reported.—
Associated Press.

San Salvador, Republic of Salvador, August 27:

The volcano San Miguel is throwing out sand and ashes. No damages
have been reported.~—Associated Press.
London, August 29:

The island of Malta suffered an earthquake shock of considerable
force at 2.45 o’clock this morning, says a Central News dispatch from
Rome, quoting advices from Syracuse, Sicily. Numerous buildings in
Floriana and the surrounding district were seriously damaged and the
population was in a panic, the dispatch says.—Associated Press.

TaBLE 8.—Late reports (instrumental).

B ) I
: l Amplitude.
Char- { Period | - i Dis-
Date. | ooter. | Phase. i Time. [P, !—f " |tance. Remarks.
| ; ; ‘ i Az Ax
; i I I 1 —
DisTRICT OF COLUMEBIA. g University, Washi
- I
1920 Ly
July 2 X | Heavy micros.

| Very heavy micros;
doubtful,

~

1905 20
119 05 25 |
S50 —

202 — ..
daon—

*Trace amplitude.
U. 8. C. & G. 8. Magnetic Observalory, Vieques.
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SEISMOLOGY.

W. J. HomparEYs, Professor in Charge.
{Dated: Weather Bureau, Washington, D. C., Nov. 3, 1920.]

TasLe I.—Noninstrumental earthquake reports, September, 1920.

Apprgxi- N !
mate ;| Approxi-- s H
B Approxi- Intensity] Number | , "
Day. (t";ggj Station. mate llélgt? Rossi- of ir)i%? Sounds. Remarks. y Observer.
i iatitude. 1= | Forel. | shocks. | “OR- i
wich tude. |
civil. !
CALIFORNIA.
1919, H. m, e et
Sopt. 3 4 30 | Los Angeles. .. 031 118 15 2 3 Felt by one. P. Hansen.
9 16 44 | Palo AHo 301 122 06, 3 2 .| Moved desk s! W. H. Shockley.
16 49 | San Jos 15} 121 531 5 1 .| Felt by many... .| M. Connell.
16 50 | C 30 [ 122 00 2 1 Felt by several. .| M. L. Mowry.
18 57 48| 122 26 2 L Felt by one. .| M. W. Allen.
15 12 50 03[ 118 15 2 31 Few, i.....do............}.... do..... P. Hansen.
17 6 20 3 03 122 56 3 1 .| Felt by many; win J. Overholser.
18 11 45 | Los Angel 03| 118 15 3 1 .| Felt by several P. Hansen.
UTAH.
187 21 05| Brigham.. ............. 4 30] 112 00 5 1 56 waves; spilled water from { J. N. Anderson.
H ucket, :
180 21 10| Salt Lake City.. 40 45| 111 50 3 11 . ..| Felt by many. .. ; P.J. O’Gara.
191 13 50| Brigham 41 80| 112 00 3 ) N P Rumble.. I do. J. N. Andersen.
: {
TaBLE 2.—Instrumental seismological reports, September, 1920.
Time used: Mean Greenwich, midnight to midnight. Nemenclature: International.
[For significance of symbols see REVIEW for January, 1920, pp. 62-63.}
Amplitude. o Amplitude. .
Date. gcthﬁ' éPhase. Time. P'ilr‘f“ tgﬁg'e. Remarks. Date. Sc]%?; Phase. | TTime. png_OdI e t;)nl; Remarks,
. An | As j An | A
CALIFORNIA. Theosophical Universily, Point Loma. DisTrRicT oF COLUMBIA. U, S. Weather Bureaw, Washington.
U 1 Tamelse | o1 »ls T T T Tam
1920. H.om.s. | Sec. " n | Km. 1020. I | H.om.s.] Sec. | u M Km. ~
Sept. 1 oo } 100! 100 |....... Tremors. Sept. 7 l(iLnf b N -
5 } .......................... ool 15000 250 ...
3 FC F R RO . 1006 200 |.......
e e 200|300 ...
. R R S 100 100 |.......
15 e 150 | 300 |....... Slight disturbance
' (1.7) between 192
100 2000 and 20A, ca.
ceeeeli 100 100 °..
|
200 300 |.
— | - - —
CoLORADO. Sacred Heart College, Denver.
192. | Am e | w | w | Hm|
PR . [ P PO P Activity on both Very feeble.
H i components dur- .
{ | ing day.
FE TR NSO IS TN TSN A Lo, Visible activity at
! intervals during
day.
L Pa...|1502 . {eeee o I P ot visible on
2 NS.
| Numerous sets of
: waves Wwith in-
: tervals of calm
: beiween. :
.| Heavy rachinery -
! in ‘motion near
' by.
1
i
24 | JE TN Visible activity at
intervals during
\ day.
L i

*I'race amplitude.
18025-—20—5
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|

Char- !
Date. | goper. i Phase.

"I tance.

U. 8. Weather Bureaw, Chicago.

Remarks.

TaBLE 2.—Instrumental seismological reports, September, 1920—Continued.

SEPTEMBER, 1920

Period,
Time. T.

Az

Amplitude. !

Remarks.

| Period  decreases
rapidly to 15 see.

| ablam,
9,300 ' P not well recorded

ou NS component.
.| 8 not well_record-

....... t ed on EW com-

ponent.
Ly again 21k 16mto
214 30 m, small A,

Probably same epi-
center as preced-

. ing quake.

.} Not well recorded

5oom NS.

Same epicenter as
preceding.

‘Waves quite irreg-
ular.

Paname Canal, Balboe Heights.

Sec. » ‘

m ‘Km.

257 | Direction prob.
SW.

.| Slight tremors from
istant qquake be~
tween 14:30 and
17h; distance and
direction un-
+ _known.
Direction prob.
NW.; distinctly
felt at Pono-
nomse, A

rihfield.

* Trace amplitude.
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‘,,

i Char-
acter.

Phase.| Time.

Date.

tPeriod
o,

CANADA. Dominion Observatory, Ottawa.

o
H] 11 BRERER

Q e
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BRRBEREISS SRBVERS
: 5

000G NI H NORRRRG B
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SRR

..... 420 ...
L POOURN ePR1?| 19 1531 |....
[T 19 26 23 |..

T 030 ok D et ek O
THELR GR/EES

(= Y= R ggg&ﬁ

Ttalian quake; epi-
centre in mnorth-
orn Italy.

Distance obtained
by approx. agree-
ment in PRls,
Sy, eL _ an
LR1g; O ob-
tained by sub-
tracting Is &C
10000 from 82~ at
2-13 ca.

.| NS component
masked by mi-
cros.

Av, 800 4.

... 2208
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ERERS

g
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Tapre 2.—Instrumental seismological reports, September, 1920—Continued.
[ ! Amplifude. |
ta?llngL Remarks. Date. gg‘é}‘ i Phase. | Time. 1)?1':{0‘1 e t;)nlg;. Remarks.
; : e | As
CANADA. Dominion Meteorological Service, Toronto.
- I 1 5 e
1920. [ - Km.
Sept. 1 .- .| Doubttul as to be-
ing seismic.
4
7

Faint trace. Ital-
ian quake.

Ppreceded by small
micros.

Difficult  seismo-
gram to read.

Trace rather faint.

Micros 3:23:18 to
3:25:06.

P not recorded.

NS component
completely ob-
scured by mi-
cros.

*Trace amplitude.
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TaBLE 2.-Instrumental seismological reports, September, 1920—Contd.

|
! . Amplitude.
Date. ; ;}1]:2; Phase.| Time. jpf‘lf]“)d B t&z; Remarks.
| X | As | Ax
P !
Caxapa. Dominion Meterological Service, Victoria.
Kom. \
14 58 02 .
| 153258
.| 162238 |,
14 51 26 ... Alaska.

- 1455221,
1502181,
L1523 54 |,
. 153107 |

VERTICAL.

Real P may not be
.| recorded. Alaska.

*TPrace amplitude.

Reports for September, 1920, have not been received
from the following stations:

AvaBama. Spring Hill College, Mobile.
Araska. U. 8, C. & G. 8. Magnetic Observatory, Sitka.
Arizora. U. 8. C. & G. 8. Magnetic Observatory, Tucson.
Distrior or CoruMBia. Georgetown University, Washington.
Hawan., U. 8. C. & G. 8. Magnetic Observatory, Honolulu.
Kansas.  University of Kansas, Lawrence.
M.;IRYLAXD. U. 8. C. & G. S. Magnetic Observatory, Chelten-
am.
MASSACHUSETTS.
MissoURI.
New YoORrx.
New York.
Porro Rico.

Harvard University, Cambridge.
8t. Louis University, St. Louis.
Canisius College, Buffalo; Fordham University,

U. 8. C. & G. S. Magnetic Observatory, Vieques.

SEISMOLOGICAL DISPATCHES.!

Los Angeles, September 3.
A light earthquake shock was felt in outlying parts of

the city early to-day. No damage was reported.—Asso-
cigted Press.

1 Coll

d by seismological station, G University, Washington, D. C.
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London, September 7.

The town of Fivizzano, 34 miles northwest of Lucca,
has been completely demolished by an earthquake,
according to a Spezia dispatch to the Exchange Tele-
%raph. The dispatch adds that Solero and Monte were

adly wrecked.—Associated Press.
Rome, September 7.

The carthquake in northern Italy was of a violent
nature. Villa Collemandina is reported to have been
destroyed. Castiglione, Pieve Fosciano, Vaglia, Campor-
giano, San Donnino, Piasza Alserchio, Poggio, Castegnola,
Fosciendora, and Canigiano have been badly damaged.—
Associated Press.

Pisa, Italy, September 7.

The carthquake shock here was preceded by deep
rumblings and followed by vertical and horizontal eartfl
tremors which lasted for 13 seconds. The hands of the
clock in the tower stopped at 7.55 o’clock this morning.—-
Associated Press.

Rome, September 9.

Another violent carthquake occurred in the Emilia dis-
triet at 2.35 o’clock this morning, causing loss of lives and
important damage. The communities suffering the most
were Reggio, Ospedaletti, Bussana, Toano, and Cavola.
This morning’s shock was more violent than that of
Tuesday. The Epoca cstimates that the dead in the
earthquake of Tuesday exceed 500 and the homeless more
than 20,000.—Assoctated Press.

Riverside, Calif., September 10.

An carthquake shock was felt here this morning about
5.16. It was of sufficient violence to awaken sleepers and
many persons fled into the open until the tremors sub-
sided. ~ No damage was reported.-—Associated Press.

Rome, Sepiember 10.

Earth%uake shocks continue, causing more vietims
among the rescuers owing to falling masonry. To-day
there were shocks as far south as Cassino, near Naples.
Apparently there was no serious damage nor victims,
but the shocks produced great panic among the popu-
lation, which recalled its experiences in the earthquake
of 1915. A volcanic crater has suddenly opened at the
top of Pizzo d'Ucello, & mountain 5,845 feet high about
9 miles northeast of Spezia. It 1s located on what
appears to be the northeast corner of the district shaken
by Tuesday morning’s earthquake, which resulted in the
loss of hundreds of lives in the region just north of
Florence. A telegram from Spezia states the crater is
emitting smoke and sulphuric fumes and that scientists
there attribute the volcanic outbreak to the earthquake.—
Associated Press.

Geneva, Swilzerland, September 10.

A severe earthquake shook the southern slopes of the
Swiss and Italian Alps yesterday from Monterosa to
Bernina Pass, causing avalanches. The shock was
accompanied by heavy snowfalls, and several Alpine
villages are isolated. Four persons are reported. to have
been killed and many injured. Slighter shocks also were
reported in the Swiss Alps around Zermatt and Pont-
erosina, but there were no casualties.—Associated Press.

Rome, September 10. )
Minor earthquake shocks which have been felt since
Tuesday morning in the devastated zone north of
Florence indicate the disturbance is subsiding, according
to Father Alfani, director of the observatory here. He
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said that small shocks succeeding ecach other rather
frequently show the seismic phenomena are wearing out.
“The shocks in the present case,”” he declared, “are to
be considered as good omens as indicating that no
serious recurrence of the earthquake may be expected.””—
Associated Press.

Berlin, September 10.

The seismographic station at Jeno suggests as the
possible cause of the Italian earthquake a sinking of the
earth along the mountains bordering the Gulf of Genoa.
Experts there say it indicates a massive caving zone in
the earth’s crust.——dssociated Press.

Comrie, County of Perth, Scotland, September 183.

An earthquake shock was experienced here this morn-
mg. The inhabitants were awakencd when their beds
and furniture were shaken by the shock. A dull rum-
bling sound accompanicd the shock.—Associaied Press.
Rome, September 15.

Scientists say they do not believe that a new volcano
was created on Mount Pisanino, near Spezia, during the
earthquakes which began September 7 and continued
until September 9 causing the loss of 500 lives. Tongues
of flame and smoke or dust were seen to be emitted from
what is popularly supposed to have been a new crater
opened near the mountain top. Frank A. Perrett, the
American volcanologist for the Carnegic Institution
who occupies a station at Mount Vesuvius to observe its
operations, has cxpressed to the Associated Press the
oginion that no new volcano has been formed but that
the earthquakes caused displacements of subterranean
strata causing a fissure in the earth’s crust and that gas
escaping therefrom was mistaken by onlookers as the
opening of a new crater.-——Associated Press.

Vienna, September 23.

Slow moving landslides covering considerable terri-
tory are doing considerable damage in the Sandling Alps
of upper Austria. The entire mountain surface ap-

arently is settling into the Leisling Valley. Many huts

ave been destroyed, and hamlets, forests and ficlds are
moving bodily, accompanied by tremendous noises.--~
Associated Press.

London, September 27.

A violent earthquake is reported to have occurred at
Giarre, Sicily, according to a Rome dispatch to the
Exchange Telegraph Co. Giarre lies at the base of
Mount Etna. The quake lasted 10 seconds. One
village was destroyed and many persons were injured.—
Associated Press.

Madrid, September 28.

Widespread alarm was caused in the vieinity of
Crihuela, about 35 miles north of Cartagena, when a
sharp earth shock occurred at 10.45 o’clock Sunday
night, according to advices received here. Many families
passed the night in the fields, fearing a repetition.—
Associated Press.

Cuatoria, Sicily, September 29.

Relief measures for the vietims of the earthquake
near here on Sunday are being cxpedited, and many
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?ersons injured during the disaster have been rescued
rom the ruins. The shock was most violent at Giarre,
and the village of Codadivolpe, nearby, was demolished.
The damage throughout the district was enormous.—
Associated Press.

LATE REPORTS.

TaBLE 2--Instrumental reporls.
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| i
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Char- . 8
Date. ‘a.ct,or. Phase.
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TaBLe 2.—Instrumental reports—Continued.

564
Amplitude. !
Char- 1 py, Period; Dis- .
Date. | orer. . Phase. | Time. T, T tance. Remarks.
. Ar l An
I -
CANADA. Dominion Meteorological Service, Toronto.
1920. PREEPI o . )
Aug. 3 *200 Micros going on.
> preceded by
[ 7 PO ‘ minute micros.
| Micros.
| 51 PO Micros going on.

PRREDD D
B8E
5 ¥88

SERRFEE BUEIES
LEBEEX 858

N Socwonn

2
©

23 39 48
1721 12
11 53 48

11 57 18
12 0L 12

.| Micros.

Gradual thlcken-
ing.

Laght turned down
:38 to change
paper.

May not be seis-
mie.

* Trace amplitude.

Date.

Amplitude. 1
Period|
T.

Char-
acter.

Dis- |
tance, !

-

Phase. | Time.

Az 1 Ax

SepreEMBER, 1920

Remarks.

Dominion Meteorological Service,

Victoria.

26

20 20 42
20 26 07
20 34 28
20 41 21
1224418

20 38 51

20 51 85

6251 35
6 58 28
70948

8 28 05
8 38 54
| 84547

10°57 86 ;.
31714

16 39 08
16 47 30

18 58 48
22 44 39

Probably from
Aleutaan Islands.
Fine marks in-
distinet.

* Trace amplitude.
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SEISMOLOGY.

W. I. HumpEREYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D. C., Dec. 3, 1920.]

TaBLe 1.—Noninstrumental earthquake reports, October, 1920.

Ocrosexr, 1920

I % ‘
Apprgxi- | N . ‘ !
mate i ;i Approxi- - !
i Approxi- Intensity; Number
Day, | Lime Station. | “Hato | 1’;‘,:‘?_ Rossi- o l;i‘érna‘ Sounds. ' Remarks. Observer.
latitude.t i Forel. | shocks. . i
l tude. !
| e —— P
| [
CALIFORNIA. . . :
1919, H m. M ’ ° ’ H
Oct. 47 13 40 48| 124 10 2 1 | Felt byseveral......c.oo.cooeeot.
5 4 40 48 | 124 10 4 1 Some alarm .
19 36 36 121 40 5 1 No damage.
36 35, 121 38 3 4 Felt by man,;
19 37 12| 121 58 3 1 Felt by soveral
37 15| 121 53 3 T 3 N A, Q0. oot vnreiniiaans
19 37 481 122 26 4 1 Doors and dishes rattles
37 48 122 26 3 1 Felt by several........
7 5 37 48| 122 26 3? 1 Felt by two...
12 17 45 e 5 33 15 l 116 45 8-7 1 Felt by many.
7 48 | Aguanga... 33 30 117 5 1 P (R . J. Berg.
17 48% ! San Diego. 32 43, 117 10 3 1 Felt inland also. 1. F. Alciatore.
17 51 33 45| 16 45 3 1. Felt by many. >. E McManigal.
17 58 32 41| 115 30 2-3 1 Felt by several .. W. 8. Pratt.
31 6 32 32 50| 115 35 2 2 1| PFaint..o..oiooooiifenens ds ..| 3. M, Bartley.
MISSOURI, ;
3| 14 15 | Harrisonville... .| 38 45 94 15 2 2 Telt all over town. .............. i J. H. Patterson.
TanLe 2.—Instrumental seismological reports, October, 1920.
Time used: Mean Greenwich, midnight to midnight. Nomenclature: International.
[For significance of symbols see REVIEW for January, 1920, pp. 62-63.]
: | Amplitude. Amplitude.
Char- . Period Dis- - Char- : Period| . .. _ ! Dis- -
Date. acter. Phase. | Time. T, i tance. Remarks. Date, acter. Phase.| Time. . ! tanee. Remarks,
Az N |
i
AraBAMA. Spring Hill College, Mobile. Disrrict oF CoLUMBIA. Georgetown University, Wushingion.
1920, 1920. See. ® s  Km.
Oct. 8 N undamped; no Oct. 1 . Heavy mieros.
trace on E.
5 191919 |
| 1919 17
19 40 ..
CavLirorN1A.  Theosophical University, Point Loma. 7 2103 21 |. N-S  component
21 11 13 |. out of order.
. 2119 30
1 e | w N 8 6 56 Do.
Oct. 150 ¢ 130 ..| Tremors. 1701 41
100 1 100 N 17 05 18
200 200 |.. A 17 11 20
100 100 |.. . 17 48
300 400 |-.-....| Light shock.
300 300 |.. .| Tremors. 18 828 14 Do.
100 200 |.. . 833 30
100 - 100 J.......] 8 48 30
100 150 |.. - 859 ..
100 100 |.. - 9 50
100 ’ 100 (22000
1001 150 ....... 22 12 19 46 .| Heavy micros.
100 100 |.....e. 12 28 55
i 12 41 54
13 .. ..
Covoravo. Sacred Heart College, Denver. g cl)g 30 Do.
13 00 00 Sheets off at 13h.
See. | u  Em. . ke still
*".| P not discernible, L Stm., quake sii
. 131011
13 22 06
Districr oF COLUMBIA.
[N PO R . P not discernible;
. [10-12 ) * record weak and 1920,
RSO disturbed Oct. 1
* Trace amplitude.
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TaBLe 2.—Instrumental seismological reports, October, 1920—Continued.

621

Date.

Char-
acter.

Phaso.

Time.

Amplitude.
Dis-
tance.

Period
T.

Az | Ax

Remarks.

Date.

Char-
acter.

Phase.

Amplitude.

Time.

Ay Ax

Remarks.

DigrricT oF COLUMBIA.

U. 8. Weather Bureau, Washington—Con.

Irvivois.

U.

8. Weather Bureau, Chicago—Continued.

1920.

Oct. 38

f1730¢ea |

824 09

Clock stopped; rece
ord lost

1920,
Oct. 20

.| 10'5472]
1

H.m.s

Sec. ® »

06 30
11 40 ca |.

12 20 26
1229 10
1242 ..
1252 ..
14 30 ca
23815
23830
310 ..

11 85 25

1920.
Oct, 1

.| 18 03 10

H.m.s.

19 06 06
20 20 ca

546 ..
630 ca

1917 25 ;..

1920 ..
19 40 ca

18 55 34 |..
190019 .

2103 54 ;

14 20cel.

]

* Trace amplitude.

1920
Oct.

New YORK.

‘7

.| 21704 01
Ja11810

.1 16 57 30

.| 13 12 35
.13 21 04

H.m.s. Sec53 s B

21 11 18
2133 ..

13 07 30

13 37 ..

.| Irregular, short pe-

riod waves.

VERMONT.

U. 8. Weather Bureau, Northfield.

1920.

Oct.

8

&

|5 HBER 583

8. | Sec. » "

e

W W I~

p

1315..

Clock stopped; rec-
ord lost.

* Trace amplitude.
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TaBLE 2.—Instrumental seismological reports, October, 1920—Continued.
: Amplitude. . . | Amplitude. [
Date. S}:’ti;i { Phase.| Time. iPe,{\i.Od tg)nlz;. Remarks. Date. gg‘t:;’ Phase.| Time. Pe;x.od e — t;)n‘g; | Remarks.
. Ar | Ax As | Ax :
i :
CANAL ZoNE. Panama Canal, Balboa Heights. CaNapa.  Dominion Observatory, Ottawa—Continued.
i
1020. H.m.s. 2 i .
1920. | s | w Em. oct 58 TR oot IR I i
o= 3 I - -|{ 2,404 | Epicenter  prob- 13 01 36 ;
ably in Mexico. o113 04 45 |, o
13 06 21 |.
3 11 00 |. Pressreportsquake
13 11 24 miles from
13 12 12 Ta Plata.
13 16 14),
22 ... Distance from as ég 50)
Washington, 3 26 45
6,920 km. Direc- 13 28
tion unknown. 14 30 ..
JANADA. Dominion Meteorological Service, Toronto.
28 125720 1. .| Verystight on Ew; o
13 03 25 - | AR 4311 Jm, ocltmd e " me Sec S I Km Light off 19:06 to
12 59 20 . ca., dir. 8.; timer A | AR 19:10 aus‘mﬁng
; not rec. on EW. instrument;
! quake lost.
7 .t Micros render read-
CaNADA. Dominion Observatory, Ottawa. ings doubtful.
1920, .
Oct. Mlc{ro}f interfere -| Micros,
glt 8 ;gg}lsltnrﬁ;?‘; s -| Small micros going
phases. on.
Micros.

|HALIPAX.

Dgursel. | 9,100 | Halifax snd Ottawa
824 10 i together indi-
834 26 cated epicenter
8 52 56 in Kurile Ids.

13?30 06

234 06
24212
2

19 25 48
19 28 48

743 48

Irregular.

12 ...
15
18
18
: TIrregular waves in
L phasc.
11 07 38
LR1 recorded M 11 10 30
sharply on de- 1119 18
{formation instru- 1125 24
ment, 10:30. 11 28 24 |.
12 05 42
12 08 48

Faint record.

Faint trace.

May not beseismic .

*100 |.
P indistinct.

P very minute; §
we]}i deﬁnéd;
Chili.

*Trace amplitude,
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TaBLE 2.—Instrumental seismological reports, October, 1920—Contd.

Amplitude.
As | A

Char- - phose. s |

! Period
Date. | sorer. : Time. . Remarks.

Canapa. Dominion Meteorological Service, Victoria.

; o
H om.s ! Sec. PR TR ¢

1920,
Ost. 1l......

Pender Island re-
ported quake a
12:35 p. m. Pacif-

[ P?....| 21 06 18 Stand. Time.
RSN T L3 NN OO NN IO
L 2129 10
M 21 34 05
¥ 2235 27
s

17 07 47

oz

1256220 f..eii]ol.n

Merged into ne..t
125319 j....... *500

.............. quake.
..| 12 53 10

12 64 25
18202 00

13 01 12 ..

Clock stopped.

119332
1193425 |
2

28 .| 13 05 062

or 08 03 |..

........ .| Press dispatches
say 900 miles
from La Plata.

.| 13 31 39
18335335 ..

*Trace amplitude.

Reports for October, 1920, have not been received from
the following stations:

Arnaska. U. 8. C. & G. S. Magnetic Observatory, Sitka.
Arizoxa. U. 8. C. & G. S. Magnetic Observatory, Tucson.
Hawau. U. 8. C. & G. 8. Magnetic Observatory, Honolulu.
Kansas.  University of Kansas, Lawrence.

Maryraxp. U. 8. C. & @. S. Magnetic Observatory, Cheltenham.
Massacnuserrs. Harvard University, Cambridge.

Missourt. St. Louis University, St. Louis,

YN;:W York. Canisius College, Buffalo; Fordham University, New
ork.
Porro Rico. U. 8. C. & G. 8. Magnetic Observatory, Vieques.

MONTHLY WEATHER REVIEW.
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SEISMOLOGICAL DISPATCHES.

[Collected by Earthquake Stationb(}aoigetown University, Washing-
n, D. C.

Clarmont- Ferrani, France, October 4—An earth shock
was felt this morning in the vicinity of Issoire, Depart-
ment of Puy-de-Dome. The tremors lasted only a few
seconds and no damage was reported.—Associated. Press.

London, October 8.—~Two violent earth tremors were
felt in Mantua, Northern Italy, at midnight Wednesday,
according to a telegram to the Rome Epoca, says a Cen-
tral News dispatch from Rome, dated Thursday. The
inhabitants fled into the streets in alarm. The message
reported some property damage had been caused.—
Associated Press.

Mexico City, October 9.—Reports received here of an
earthquake yesterday in Northwestern Vera Cruz say
there were no casualties.—Associated Press.

Vera Cruz, October 9.—Northwestern sections of the
State of Vera Cruz were severely shaken by an earth-
quake at 10:30 o’clock yesterday morning. The regions
of Cordoba, Jalapa, Teccele, Cosautlan and the entire
district which was visited by the earthquake disaster of
last January felt the full strength of the shock. No
casualties had been reported, but property damage was
said to be heavy.——Associated Press.

Manila, P. 1. October 10.—A severe earthquake to-day
at Baguis, capital of Bengust, Province of Yuzon, about
150 miles north of here, c%a,maged the observatory there,
broke water mains on the military reservation and
cracked a number of concrete walls. A landslide oc-
curred as a result of high water in the river at Baguio.
No loss of life was reported. The shock was felt slightly
in Manila.—Associated Press.

Toulouse, France, October 20.—Earthquake shocks
were felt yesterday in several places in the Hautes Pyren-
nese Department.—Associated Press.

Granada, Spain, October 23.—An earthquake shock
lasting 10 minutes was felt at 6 o’clock Friday evening
throughout the Province. Damage was done in some
villages, but it has not been ascertained as yet whether
there were any casualties.—Associated Press.

Redding, Calif., October 27.—Lassen Peak was in pro-
nounced eruption to-day. For more than half an hour,
beginning at 2:40 p. m., black smoke rolled out of the
northern part of the crater. To-day’s eruption was the
second outpouring in less than a week. A substantial
outbreak occurred Saturday.—Associated Press.

Valparaiso, October 28 —Violent earthquake shocks
with a vertical movement shook the Provinces of Ata-
cama and Coquimbo, north of this city, at 8:05 o’clock
this morning, the tremors lasting 2} minutes. The
cities of Copiape and Valanar, in the Province of Ata-
cama, were most seriously shaken, old structures in both
towns being damaged. Reports received here state no
%ne was injured during the earthquake.—Associated

ress.

NEWSPAPER CLIPPINGS.
[By the Associated Press.}

Washington, October 22.—An earthquake shock of con-
siderable intensity was recorded by the seismograph of the
Georgetown University at 7:19 o’clock this morning, con-
tinuing for nearly an hour. Itis estimated that the center
of the disturbance was 4,300 miles from Washington.

Buenos Aires, October 28.—El seismografo de la Uni-
versidad de la Plata ha registrado un fuerte terremoto a
las 8.52 minutos. Se estima que el centro del disturbio
esta situadoa a 1,400 kilometros de distancia.
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LATE REPORTS.

TasLe 2.—Instrumental reports.

Ocrorex, 1920

Amplitude.
Date. Sggj Phase. | Time. I’e%{od ~ t?xiz.e Romarks.
Az Ax
Mobile.

AraBaMA. Spring Hill College,

I.m. s
18 06 48 N component un-
18 11 30 damped: notrace
18 20 00 on EW.; time
) uncertain,
Districr oF ConuMBIA. Georgetown University, Washington.

1920.

Sept.

7
8

8
o

o
&

whonton o
e

SLREBEESRS

L s v e

SEETHEERY

N5 298 25|

16 87 3
15 44 96
7.
J1s05 ..
18 05 14

22 01 43

No distinet M on
Ms.

Heavy micros.
i

ARIZONA.

1920,

Sept.

8

Sec

*Trace amplitude.

Em.

| Phases
ked

L waves not dis
tinguishable.

well
marked.

Char-

Amplitude. ]
! Di

Date. | .8 | Phase.| Time. I’g[r\i‘od e Pty Remarks.
N g' |
ArizoNa. U. 8. C. & G.S. Magnetic Observatory, Tucson—Con.,
T
1920. i H.m.s.| See. N ®
Sept. 24 i 220215 i .

Km. |
i

Hawan, U.8.C. & G. 8. Magnetic Observatory, Honolulu.
-
1920, H.m.s.| Sec. » B Km.
Sept. I [........ 308 00 Tremor.
' 31300
C. 317
322 .
3. 3 42 54 .| Tremor.
345 00
353 ..
356 ..
8. (15494 | Clock stopped 2.22,
2 00 36 and remainder
207 . of record lost; L

21

21

w00
55382
B8RER

883

EYETET
shgar

*Trace amplitude.

AL

difficult to place.

..| Ldifficult to place.

.| Slight record.

indistinguish-
able from the 8
waves.
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TaBLE 2.—Insirumental reports—Continued.

625

[ !
! Char |P " Amplitude, oh : Period Amplitade. -
“har- | : i Perio 5- ar- ! 1 Perio s~
Date. | gotar, | Phase,| Time. T ‘tance. Remarks. Date. | goter,  Phase.! Time. ‘ . tance. Remarks.
. As ‘ Ax | As | Ax
\ | f
Hawau. U. 8. C. & G. S. Magnetic Observatory, Honolulu—Con. Porro Rico. U.S. C. & Q. S. Magnetic Observatory, Vieques—Con.
1920, 1920, e | w | Em
Sept. 21 {........ Sept. 20
23 [eeeennnn L difficult to place.
24 Long waves not
resent on NS;
and S bot
- well marked.
2 I This interpretation
adopted after
comparison with
Tucson and Vie- .
ques. y
Massacuuserrs. Harvard University, Cambridge.
Marvranp., U.8.C. & G. 8. Magnetje Observatory, Cheltenham.
1920,
Aug. 69° .93 arc; E gives
1920, ‘ Em. P and 8 less dis-
Sept. 8 [veenuene e ..| L wavesnotclearly filiggt;te% phages
present. _Noth- S ?ilin 4 y
ing on E-W. winding g
20 {........ P tromors faint in
both components.
Possibly only a
p o CTos;
%;%ntsoogmzable'
as- possibly sefs-
mic on E record;
Wi micros
were  running
hefore and after
these phases,
L wavesnot olearly D}s‘:g’;‘lt?ﬁec{:rﬂnéoxrﬁi;
present on E-W. ﬁecur 4 indistinet
on NS,
Porro Rico. netic Observatory, Vieques. Not legible on N.
Periods decrease
gl n | Fs | se. F e [ o | Em [ . . rapidly to 8 secs.
opt. feeetanen 8. . - .- waves not pres-
o x. 20652 ent; interpreta- Deduced, . tame
21506 tionadoptedaiter 8050 kms. gives
229 -- gomparison with VL2316 kms, per
229.. Jusconand Hon- sec, S doubtful-
olulu.
2 |-ece....| €PRIn| 1501 36 This  interpreta- aey o areat i
ePR1x| 15 01 35 tion adopted af- 93 36 30 reguléﬁty in pe-
;efR2q| 15 05 30 ter comparisan 2339 00 tiod sfter initial
| iSR1g.' 1518 09 with Tucson and 93 43 00 L.
| Lep....; 156 40 06 Honolulu. D 2 . 0 36 ca. -

*Trace amplitude.
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SEIZMOLOGY .*
W. J. HumPHREYS, Professor in Charge.

[Dbated: Weather Bureau, Washington, D. C,, Jan, 3, 1921.}

Tasre 1»-—Noninstrumental earthquake reports, November, 1920.

681

T
| Approxt- Approxi
Approxi-| SPPIOXE | rntansity| Number
Day. éﬁ Btation. ‘mate 1’:“’? Rossi- of %‘;n“f' Sounds. Remarks. Observer.
0 latitude. Forel. 3
wich tude,
eivil.
1918, | H. m. NS Sec.
Nov. 9 0 40 45 00| 67 00 4 1 2 | Loud rumbling. ..| Felt at several other towns in | G. Brown,
State also.
9 20 20 45 30| 122 40 3 1 5| None.. E. H. Jones.
28 11 43 45 30} 122 40 3 1 3].....do. T.D. Young.
WASHINGTOR.
28 11 33 { Longmire. . 46 50| 121 50 4 1 35 | Rumbling J. B. Flett.
11 40 | Detroit.... 47 20| 122 50 3 2 10 | None.. Felt by one.... W, O. Eckert.
UTAH.
20 5 40| Brigham... 4 30} 112 00 6 1 30 | Rumbling. Felt by many.... J. N. Apdersen.
25 24 00 | St, George. .. 37 05} 113 30 [} 1 60 1..... do.... .| Felt by everyone. R, U. Macfarlane,
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TABLE 2.—Instrumental seismological reporis, November, 1920.

Time used: Mean Gresnwich, midnight to midnight. Nomeneclature: International.
[For significancance of symbols sée REVIEW for January 1920, pp. 62-63.]

i T ; 7
Amplitade. | . ! Amplitude. '
Date. gclégr; Phase.| Time. PG,EOd —_— t?x}g-e. Remarks. Date. : ;ﬁﬁ' Phase.; Time. PG,RM ~ ;tg:lnge Remarks.
Az : Ay i Ag Awn |
. . — ! [ L :
CarivorNIA, Theosophical University, Point Loma. Districr oF Corumsia. U. S. Weather Bureau, Washington.
1920. Sec. M u Km.
Sec Km 3
Tremars. Nov. 4 |........ . .
[
12 ...
Denver. B )oenns P
i3
. 51 00
1920. H.m.s. | Sec. B ® 8 33 40
Nov. 2[..c..... lI_z: ggé: . 9 30 ca.
18 foeennn Ly.... 129 . | Wavelets and e Hig';g
Fy..... 137 — thickening 11210
of penmarks. -
16 [ereee o e JUTRUON ISUTON AU I Activity and visi- b Lost In heavy mi-
ble wavelets on _| Times uncertain.
2 .| P not visible; . Lost in micros,
h;xcrldlyEaaly rec- The Valdez-Sitka,
ord on . i Valdez-Cordova,
: an((li Vaé;iez-Sew-
2 .| P not visible; no : B vl were
N y an
record on EW, . ‘f{?ﬂ%q"“"m{}f
29 — e ... Somewhat doubt- | o il
& time,
[t PO PR .. [l &3 to being b i meridian )y
| seismie. i i ! ] Nov. 2.
*Traso smplitude. *Trace amplitude.
L . Inuvors.  U. S. Weather Bureau, Chicago.
DistrIcT oF CoLuMBIA. Georgetown University, Washingt :
[ Novo'1 La..| 1T 50 |
1920. Hms | Se | u | » | Em R G
Nov. 4 21800 |. ..| Very heavy micros. Fooenr 18 30 ca.
29005 |. 4
22811 9. R
240 —
6 10 53 40
10 53 44 |
10 59 24 s
08942 14| .|l T I
J110 — ; % 44444
120 5 57 27 Heavy micros; NS o
8 09 2 doaynot show, Foeene 1 d0eai....... B
> : |83
6
8. g NS out of order. 22 30ca.
930 — Lol g R Y- ) P lost in mieros.
L .| Heavy micros. Sl :
29 [oeee.o. .| Heavy micros.
Difficult to inter-
‘ $ pret.

* Trace amplitude.
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TasLe 2.—Instrumental seiemological reports, November, 1920—Continued.

New Yorx. Cornell University, Ithaca. Canapa. Dominion Meteorological Service, Toronto.
1920, H.m.s, 1920, H.m. s | Sec. Fy » Em,
Nov. 4f........e...... 21640 NOV. 4 |ieeeeees Luuned] 22218 LL.ol.] *200
.. 216 50 Lo....| 22738
2 20 50 { Feeuoororemenasforannceforoennefoeanneeonnne..| Micros.
237 o |evnes ceenafenans .
. 6 10 54 PR
18 feueeenn. 83825 10 58
84410 11 00
8 46 40 10
85105 124
918 Small micros going
8 ma]
28 |o...n.. 11 47 .. on at lntagrvnls
1167 .. 12 throughout day;
sessans feeble shocks re-
e 18y e 1
.o 6! h, 8
82715 : 20h. $5m. .31 T.
849 .. indow
trembled.
Sl | J) POSURIN 78 44 lg P not recorded; 8
CANAL ZONE. P HE 2
51 18
T 93536
1920. ; H.m.s.
Nev. 13 148 46 Dkeeﬁme;obab!y 28 [eenenee- 333 30
146 48 W.or 8W. M auun
142
28 lecuennns {1146 5¢
ina 1157 54
1 50 40
29 [eeeomenn 81800 From L-8.
15110 R
*
Trace amplitude, g% g
Vermont. U. S. Weather Bureou, Northfield. 851 18
— R [
020, | Homs| Sec.| » | » | Zm. * Trace amplitade.
Nov. 4 ......... eL.... 20 .
| CANADA. Dominion Meteorological Service, Victoria.
1920, H. m. s.| 8ec. a8 # Xm,
Nov. 12 {eeevenes Povend] 60610 ). veveres| 5,100
613 03
82520 |. R
632 43
6 54 50
16 feeennes 836 20
84015
§an
* e
Trace amplitude. ggﬁ gl
CanNapa. Dominion Observatory, Ottawa. 411
VERTICAL.|
| i
1920, Hom.s| S| » s | Em. 836 20 3 .| 2,600
Nov. 4 |.ceeseioi®...0..] 22140 Irreg.|.. Lost in micros. 840 40 B liveenca)occanns ..’,....
PR B2 I RN MO MU NI 84415 6|... .
84715 20 3 [rerereafennanes
[ PO, Oerenn N8 lost in micros.
oLm... 39 51
41 50
46 17
-} PSS, Rﬁrtedlrom 8t. b 1 In Washington
1927 1e‘ams.s de Jol- L Stat%; fe th
, . 3
! - obably south
[ 807 B Victodta,
6;(1) .
640 130 53
8 38
g:g 40 00 |.......|-
849 b I 8 06 46 Alsska, near Ko-
935 . 81013 dlak,
SASKATOON RECORD.
8293
aP....| veemeeaaseas 2,510
i8..... [VERTICAL.|
L 80730
81120
81140
I lar L waves
of small ampli- * Trace amplitude.
tude.
805 10
812 09
817 41
820 82
835 .. 1 ceesce]ecaciae
900 o0 [-reeen
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TaBLE 2.—Instrumental seismological reports, November, 1920—Contd. TABLE 3.—Late reports (instrumental).

No earthquakes were recorded at the following stations  srexs. 7. 8. €. & G. 8. Magnetic Observatory, Sitka. No earth-
during November, 1920: quakes recorded during October, 1920.

A . Spring Hill College, Mobile.
TABAMA. Spring Sat Cotiege, Sob Arrzona. U. 8. C. & G. S. Magnetic Observatory, Tucson.

Reports for November, 1920, have not been received
from ‘the following stations: 1020,

Auaska. T. 8. C. & G. 8. Magnetic Observatory, Sitka. oct 1
Anizona. U. S. C. & G. 8. Magnetic Qbservatory, Tucson.
Hawan. U. 8. C. & G. S. Magnetic Observatory, Honolulu.
Kaxnsas. Universily of Kansas, Lawrence.
Maryranp. U. 8. C & G. S. Magnetic Observatory, Cheltenham
MassacBUSETTS. Harvard University, Cambridge.
Missours. 8t. Louis University, St. Louis.

YNf:w Yorg. Canisius College, Buffalo; Fordham University, New s
ork.
Porro Rico. U. 8. C. & G. 8. Magnetic Observaiory, Vieques.

Long waves not
present.

22 ...l d .., Long waves not

clearly present.

28

Maryvranp. U. 8. C. & G.S. Magnetic Observatory, Cheltenham.

.| L waves can not be

separated from 8
‘waves.

L waves not pres-
enton E,

.| L waves not on E;
aﬁud only few on

.| Record difficult to
interpret.

L wavesnot clearly
present.
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TaBie 3.—Late reports (instrumentel}—Continued.

Hawau. U. 8. C. & G. 8. Magnetic Observatory, Honolulu. Porro Rico. U.8.C. & G. 8. Magnetic Observatory, Vieques.
1920. 1020, H.m. 8.
Oct. 1.... Oct. 2 15 47 48
15 47 52
15 47 83
15 48 20
3 15 48 16
35 1883 ..
59 ..
7 21 08 06
7 03 18 21 0D 03
10 30 (eP) faint and un- 2121 ..
17 24, certain,
35 54 3 IO 16 57 21
43 54 .| 17 00 87
1 ig - mn..
2 f........ 22 47 Times uncertain for
17 10 00 |, Thisinterpretation 2335 this record.
17 18 00 ; 26 45
21725 .. | H 12 26 55
2 5
2746
20 28 48 |, 40 ..
20 35 00 41 ..
2039 ..
27 {eseennns 4521
14 28 36 45 50 1.
14 37 24 48 10
14 47 42 46 31
15 00 .. 4930
15 57 .. 50 00
.| 82018 27 }oeenl ] 510 Seems to be a local
8218 P, 54 08 shook.
8 39 00 54 57
845 48 55 09
8 54 .. 57 87
10 30 .. 11584 [ .
1208 .. f......] sesfeensecafosantas
}ngé 1212 .. ceer .
0 !
10 38 24 12 58 41 eees..| Rocord scant and
10 59 06 13 00 22 10 |.......| difficult to inter-
11l .. 13 05 08 . pret.
12.. 1308 48 crevess
13 09 40
19 57 08 Phases not olearly 1.
20 00 00 defined. 1316 ..
20 68 00
20 14 48
2017 ..
20 24 ..
-1 11 07 60 End merged with
1109 48 the succeeding
11 18 56 record.
11 30 00
338 .
122254 |, ceresrefeneres| (eP)faint and diffi-
12 34 00 oult to place.
12 54 36
1303 18
1306 ..
1508 ..
14800 (eP) faint and un-
. 16430 .| eertain.
16924 20
20112 19| %600 [eeeeansfen
213 ..
256 ..
78200 tion no!
73812
73936
802
901 ..
13 03 12
13 13 54
13 35 00
. 1339 24
1354 ..
1410 ..
* Trace amplitude.
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SEISMOLOGY.
W. J. HoMpHREYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D. C., Feb. 2, 1921.]
TaBLE 1.—Noninstrumental earthquake reports, December, 1920.
! T I | ‘ )
Approxi- Lo i |
mate A xi-j pproxi-! - "
5 ppro: Intensity) Number
Day. é:_’;z_ Station. mate !ro":t»e_ Rossi- of | %‘;ﬁa' Sounds. Remarks. Ohserver.
| Hreon latitude. , 18+ Forel. | shocks. | ©d
P elvil. |
CALIFORNIA. l
1920. H. m, ° ! ° Sec.
1 1 30 ' Maricopa.. 35 05| 119 23 4 1 10 + None.... Felt bymany... ............... E. F. Foulke.
¢ Talf..... 35 15| 119 30 5 Tlriiecienendo. do- Associated Press.
4 55 34 45 4 1 H. R..Gewe,
5 03 35 05 4 1 E. F. Foulke.
34 25 5 1 1 Fainte........o . |.....do..... W. H. Dunean.
34 23 5 1 Felt by everyone. A. W. Mutter.
6 34 03 3 3! Felt by many... R. F. Young.
13 36 37 4 Felt by several. G. F. Marsh.
15 32 48 3 R DS E, P. Kisgler.
32 43 . Asgociated Press.
18 33 45 ..| C. E. McManigal.
36 35| 120 388,  3f 1| 2l iieieceiiiiesaandOei .| 8. 1. Gleason.
19 36 35 During thunderstorm. 0.
20 32 59 Felt by many..... M. D. Witter.
33 05 B R. H. Freeman.
33 35 3 W. J. Custer.
32 41 2 W. 8. Pratt.
32 41 3 Do.
33 05 3 .do. R. H. Freeman.
33 35 3 .do... - -.| W.J. Custer.
32 59 7. Shocks througinout day:felt heav-| M. D. Witter.
N | ily at Westmoreland also.
21 32 41 115 30 3 1 30 -
33 05| 115 16 4 1 .
33 35| 114 45 4 1
33 35! 114 45 4 1.
36 36, 121 40 3 1
56 | Spi 36 35| 121 38 4 3
22 18 | Spreckels 36 35| 121 38 4, 1
28 55 ' Los Angel 34 03| 118 15 3 2
COLORADO. i
2 2 39 30| 107 30 M. L. Wellen
3 39 30! 107 30 Mrs. Chff.
39 30| 107 15 Mrs. C. M. Keen.
30 9 39 30| 107 30 M. L. Wellen.
30 17 c-e-eel 39 30 107 30 Do.
3| 18 G. M. Geissendorfer.
24 ? J. E, Converss,
8
8 B
8 A.D. Paul.
8 Mary E. Mason.
Nov. 9 20 C. C. Rosenberg,
28 1 Do.
TaBLE 2.—Instrumental reports, December, 1920.
[For significance of symbols and abbreviations, and for a description of stations and instruments, see the REVIEW for January, 1920, pp. 62-63.]
- ! "
[ Amplitude. Amplitude.
Dote, | SBE™ i phage.| Time, |PeHod s | Remarks. Date, | SB3T" | phose. | Timo. |PeHiodi . Dis | Remarks.
Ax Ax Ax Axn
Avanaua.  Spring IHL College, Mobile. Arasxa. U. 8. C. & G. 8.-Magnetic Observatory, Sitka.
i — .
H. m.s. | See. M m Em, .
5 » 1920. H.m.s. | Sec.
Dec. 16... oxkm R L e ® ™Y Deo. 16..l........ 12173 | Record lost e
100 20 tween  12:45:44
106 00 and 12:52:22, in-
11430 cluding M ‘and
230 00 | . grohs.hly C.
: I-W not operat-
“ ing.

* Trace amplitude.
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Amizona. U. 8. C. & G. 8. Magnetic Observatory, Tucson. DistrIcT oF CoLuMsla. Georgetown University, Washington.
1920. H.m.s, | Sec. “ s Em. 1920. Sec. » Km.
Dec.10. . |oeeann.. em.....| 44410 ... ... No record on N~S. Dee. 10 Very heavy micros.
Lg....; 50000 -
Msp....j 50835 .
Ce....| 5§11 .. .
F....| 559 - B! '
11 f.o....... 30 .. Record difficult to
36 interpret.
36 11 .| Heavy mieros.
13 .| Very heavy micros.
18 |........
16 Heavy micros.
Se not discernible.
P possibly sooner.
20 f.oi..e Heavy micros.
i 22 .
. 22 V%5700
i | 19 %6, 200 |
i i

JALIFORNIA., T

U.m.s | Sec. m
1150000 |....... 100
| 15 00 00 - | 100
35700 .

15 00 00

15 00 00

15 00 00 |.

15 00 00

CoLorADO.

ersity, Point Loma.

.| Tremors durin

hours precedi.

this tinfe. e

.| Light shock.

.. Tremors .as above.
Do.

.
- Do.

-1 Do.
|

Sacred Heart College, Denver.

1920.
Dec.

Activity at inter-
vals on N-S com-
ponent.

Very small waves.

3 not visible.

Wavelets at inter-
vals during day,
especially on N-

.| Hardly any record
on E-W.

* Trace amplitude.

.| Very heavy micros.

.| Heavy inicros.

16 ....

* Prace amplitude,

China. P fainton
NS: not shown
on EW.

Time corrections
uncertain.
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TasLE 2.—Instrumental reports, December, 1920—Continued.

U. 8. Weather Bureau, Chicago.

VERMONT.

Dzcemeer, 1920

U. 8. Weather Bureau, Northfield.

1920.
Dee.

Ching; times of
phases estimated
asminute marker
wasnot working.
P on both com-
ponents.

Decreasing gradu-
ally.

..t Logt in micros.

Maryeanp. U. 8. C. & G. S. Magnetic Observatory, Cheltenha.
7
1920. H.m.s. | Sec. » ® Km.
Dee. 16 |........] PR1x. 12 24 14 : ..| Thisintorpretation
ePRIg 122500 |.... adopted after
e.. 1251 20 comparison with
13 02 38 Tonolulu record.
13 10 10
13 11 40
1322 ..
1327 ..
1408 ..
1425 ..

CaNAL ZONE.

Panama Canal, Balb

H.m.s.

12 25 38

L1233 44 (.
1239 24

oa Heights.
Km.
Direction un-
known; generally
{elt.

l Slight disturbance
between 4135 and.
5:30 from distant
movement:  di-
rection and dis-
tance unknown.

6,400 ( Probably 8. or SW.

P Preliminary
phases not on
E-W.

* Trace amolitude.

1920.
Dez.

16 .' Sn....

H.m.s.

1920.
Dec. 5
7
10
11
13

* Trace amplitude.

CanapA.  Dominion Observatory, Ottawa.

Sec.,

i SASKATOON RECORD. f

.1 12055
11218 39
L1229 19
1235 25

19 20 30
{1939 ..
.1 19 4818

Em.
_..! Faint record, al-
most lost in
micros.

.; Lost in micros.

Two short records
of I, waves of
small amplitude;
balanee cbsenred
by micros.

Quakes reported
from Honduras
about this date,
but no trace ap-
pears on records,

Very irregmlar mi-
cros of consider-
able magnitude
ohgsenre the ree-
ord.

-1 Lost ii: mieros.

. Ottawa and Saska-
oon define epi-
center 41° N,
62.5° E., but arcs
are almost par-
allel and _long
value poorly de-
fined; ~ epicenter
occurred 41° N.
but farther ea:‘r

th
po«xbﬂlty of cen-
ter being even
farther east.

.| Last hour’s record

very faintly
mar’

Not well recorded:

probably oc-
curred in Al
bania.
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TaBLE 2.—Instrumental reports, December, 1920—Continued.

Caxapa. Dominion Meteorological Serviee, Toronto. CANADA. Dominion Meteorologicol Service, Victoria.
3 H.m. " Em. 1420, H.m.s.| Sec. »
1)1;2.05 fevreenee 8L L] 10 ¢ Dee. 5 |oeveennn P.....[105531 [.... P.may be I. phase,
. |10 M. ” .
11
.15 Continuous L. B levenacnn R
t 23 40 30
i to ;Vaves -ol short 92 45 00
L.... Do. 22 51 00
7 . 154916 ‘Times doubtful; no
: Lo Do 15 53 10 cut-off.
‘ 7 15 59 Do.
16 03

BENE BR

4 51 Sharp easter]
487 movement at
514 57m 23s; line per-
518 foctly  straight

glre 5051';5 to 4h
May be a dual ; m 583.
quake. . Ma{mkl:? a dual

8. not well defined
and small ampkH-
tude.

R ATy
o o o
2a8NTRS

L.may be S. phase

oo BRERERERR Jjyocumaoanomens 8505
oo ot bt 9 Swm @ »
RENQISISTLES ASBREER ZIRIAR SE0BLR RoEEILBRRTE2RE SNIT 8 H8s53

BS[2BLESALHEEERLRZ SSSRBEE BEEIEE SHLBBN SSRBRBUVERBEII BREI SB LHSX

BEREREREEER aenas NERE
SZENERARY BFYUR JHEE BLUBIRS

SRBREBRRRE BVREG 2R

1 P. waves not dis-
16 [........] .| 12 Real P. not 1 tinet and begin-
12 recorded, 1 ning of 8. doubt-
12 1 ful.
12 1
12 1
12 .| Initial L. waves 1
12 dir?.teult to inter- 1

pret. . sets
12 Group of L. setsin s %: Gro;llgc%s{i gg'r;:iit%i
g amp. 5 t0 10 mm. L. gegins.
12
13 Moo
to [ Principal group I.
13 ; sets in. 1.
to 08 A{)pt(’x. epicentor Lol
1313 at. 47 N., long.
to 18 114 B, or 42 N,
10 26 and M1 E.
13 54
14 18
14 55 ¢
15240
15748
16 57
. 1880 2.6 |.......e......] 5,820 | Times of 8. and L
19 35 54 Eq. reported from S 122830 6 : " difficult to deter-
9 45 12 endoza, Argen. L. 128800 30 mine, and mi-
19 50 08 tina, at 2.57 and M.....|1256%500° 30 nute contacts on
mex B i ; . Lo s
195318 flom Atbania, ! weak.
20310 1 [eeeenn asa
54

12 22 48
{% % 233 21 58 07 ;
HE 25 faea.n g!gg:f;
12 35 18 1221 22
12 40 38 12 28 26

oL 12 59 64 . 12 30 48

RN PSR .| Micros. 132428 J

* Trace amplitude. * Trace amplitude.

NONINSTRUMENTAL EARTHQUAKE REPORTS, CANADA,

November 8, Joliette Seminary, Quebec, approximate time, 15 h.
25 m.: Beveral feeble shocks felt, duration 6 to 7 seconds, Window
frames trembled,

December 7, Atlin, B. C., approximate time, 4.30 a. m,: One sharp
shock followed by tremor which lasted about 15 seconds. Number
of persons awakened, direction from south to north,

31897—21——5
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Reports for December, 1920, have not been received
from the following stations:

Hawan. U. 8. C. & G. 8. Magnetic Observatory, Honolulu.
Kansas.  University of Kansas, Lawrence.

Massacauserrs. Harvard Unvversity, Cambridge.

Missount. St. Louis University, St. Louis,

New York. Coanisius College, Buffalo; Cornell University,

Ithaca, Fordham University, New York.
Porro Rico, U.S. C. & G. 8. Magnetic Observatory, Vieques.

SEISMOLOGICAL DISPATCHES RECEIVED AT THE SEIS-
MOLOGICAL STATION, GEORGETOWN UNIVERSITY,
WASHINGTON, D. C.

[Associated Press.]

Avlona, Albania, December 5, 1920.——An earthquake occurred in the
Tepeleni district to the southwest of this city to-day, rendering 15,000
persons homeless.

The Asanta-Yama volcano, eituated 90 miles northwest of Tokyo,
has been in eruption for several days. Ashes are falling over a wide

area.

Valdivia, Chile, December 14, 1920.—The volcano Lanin is reported
to be in a state of eruption.

Valdivia, Chile, December 14, 1920.—According to a traveler from
Pucén, an earthquake in the Vallarica district began at 11 p. m,,
December 13, and lasted three hours. No fatalities reported.

Peking, China, December 16, 1920.—An earthquake was felt here at
8:20 p. m. The earth rocked buildings and created much excitement
in the hotels and clubs.

Santiago, Chile, December 17.—A dispatch from Pucén, Province of
Valdivia, states that the volcano Villarica is still discharging flame
and lava and that earth tremors continue.

Saentiago, Chile, December 17, 1920.—Strong earthquakes were felt
at Mendoza, Argentina, at 2:57 o’clock this afternoon. They were
repeated at 3:29 o’clock according to a dispatch received here. No
casualties reported.

Paris, December 17, 1920.—Two violent earthquakes visited Algiers,
each lasting several seconds.

Rome, December 18, 1920.—New earthquake shocks have completed
the destruction of the village of Tepeleni. Twenty persons are
reported killed.

Buenos Aires, Argentina, December 18, 1920.—0One hundred and fifty
persons are reported as killed in an earthquake which occurred yester-
day afternoon in the village of La Valle, Province of Mendoza. La
Valle was apparently the center of the disturbance. Houses collapsed
and crevices were opened in the streets through which hot water
gushed forth.

Buenos Aires, Argentina, December 18, 1920,—Minor shocks continue
throughout the district, one particularly sirong tremor being felt
yeaterday afternoon at 5:30 o’clock in the towns of S8an Martin and
Rivadavia.

Brindisi, Italy, December 19, 1920.—Advices from Saseno give
details of the earthquake which occurred concurrently with the earth-
quake shocks signaled in America. A number of houses disappeared
in @ great landslide. Thirty deaths are reported.

Buenos Adres, Argentina, December 20, 1920.—Earth tremors oc-
curred again to-day.

Tokyo, Japan, December 20, 1920.—A. wireless message from the
island of Yap to-day announces that the most violent earthquake
shocks occurred in the vicinity of the island, lasting several days.

Tirana, Albonia, December 22, 1920,—Forty-two persons were killed,
200 were injured, and 500 made homeless by theé recent earthquake
in the Tepeleni district, it was learned to—dag.

Tokyo, Japan, December 23, 1920.—A Shanghai dispatch to the
Ashia Shimbun reports a terrific earthquake in Kan-su Province on
December 16, with casualties estimated at 2,000.

Tokyo, Japan, December 28, 1920.—The continued activity of the
volcano Asama i3 causing alarm. Violent explosions occurred in the
crater on Wednesday evening and the country for many miles around
was strewn with ashes, The towns around the volcano suffered from
heavy earthquake shocks and showers of ashes. 1t is feared that the
loss of life is great.

Rockwood, Tenn., December 23, 1920.—An earthquake of consider-
able violence accompanied by a rumbling sound was felt here and
at other fowns as far south as Spring City at 2 o’clock this morning,

Buenos Aires, Argentina, December 24, 1920.—A prospector reports
that on December 17, the same d;,}f the earthquake occurred in Men-
doza Province, he was near to Mount Cavalara. He felt a severe
shock lasting 50 minutes which threw him to the ground. Afterwards
he iiucovered 8 crater emitting incandescent lava, hot water and
smoke.

F. A. Towporr, 8. J., Director.

MONTHLY WEATHER REVIEW.
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TanrLe 3.—Late reports (instrumental).
AvaBaMA. Spring Hill College, Mobile.

No earthquakes were recorded at this station during November, 1920.

i Amplitude. .
Date. &"%2:: Phase.; Time. Pe{‘l.od ta[t)wme-. R ks.
H Ax | Ax
I
Avasga. U. 8. C. and G. 8. Magnetic Observatory, Sitka.
1920. Sec. I m s i Km.
Nov. 16
i [ .
Arizona. U.8S. C.and G. 8. Magnetic Observatory, Tucson.
1920, Em.
Nov. 16 |........ .
Hawau., U. 8. C.and G. S. Magnetic Observatory, Honolulu.
1920.
Nov. 1|........ e......

ORI

Slight record.

HREe

.../ 8light record;
.| phases not ap-
parent.

-

* Trace amplitude.

Marviaxp. U. 8. C. and G. 8. Magnetic Observatory, Cheltenham.
Hom.s
83905 - .{ Phases not clearly
83903 . marked: ePe
8 47 51 faint.
8 63 41
8 53 00
8 53 48
8 53 52
8 55 00
9 02 00
90500

Porro Rico. U. 8. C.and G. 8. Magnetic Observatory, Vieques.

: Seems to be near
shock.

&

B&55 BRSnEEN
gRgEs

Do.

e
DODO BV

=888
E4- 3
D ERERR

J1085 2 [
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EARTHQUAKES FELT IN THE UNITED STATES DURING  Places in the United Stales reporting earthquakes during 1919—Contd.
1920.

[Consult also chart XV in this issue.]

During the year 1920, 106 separate earthquakes strong
enough to be felt by the senses were reporte?l from differ-
ent parts of the continental United States, as listed in the
accompanying table, and graphically represented (a dot
each report, not for each separate quake) on chart XV
at the end of this issue of the REVIEW.

Earthquakes of moderate intensities, V-VI (adapted
Rossi-Forel scale), accompanied by slight damage or
uone at all, occurred in California on January 1, February
9, May 18 and 20, June 16 and 28, September 9, October
5 and 12, and on several days in December; in Washing-
ton on January 24 (recorded on the seismographs at
Victoria, probably having the epicenter under t%re gtraits
of Georgia) ; in Illinois on May 1; in Missouri on May 1:in
Utah on September 18, 19, and November 20 and 25.
An earthquake of considerable intensity occurred in the
vicinity of Los Angeles on June 22, followed by milder
shocks in July; this quake is fully treated by Stephen
Taber, Bull. Seismol. Soc. Amer., 10,129-145,1920; it was
recorded by seismographs throughout the country.

Another quake of moderate intensity and wide extent
occurred in Tennessee on December 24; and one is
reported to have occurred in the Luray district of Vir-
ginia in July. Data concerning these are extremely
meager.

Places in the United States reporting earthquakes during 1919.

[Consult also chart XV in this issue.]

Approx- | Approx-
Frace. lgﬁlgxtgn loininattede 5;5‘13%
N % reported.

CALIFORNIA.

Aguanga.... 3326 | 116 51 2
Amos. .. 33 05 115 16 . 3
33 15 118 15 ¢ 1
34 5 17 €2 1
40 17 123 39 1
33 36 114 45 4
32 59 15 40 2
32 41 115 30 8
37 30 122 00 1
33 52 117 35 1
32 48 116 53 3
32 50 115 35 2
33 56 118 22 1
33 37 117 15 1
33 08 117 05 1
40 45 124 1 4
33 45 116 5% 4
33 05 116 37 3
40 15 122 24 1
39 03 122 56 2
36 37 g o1 1
! 34 45 120 15 1
N 3403: 11815 20
B 3712} 12158 2
41 15 122 10 1
33 52 118 22 1
35 03 119 23 2
3311 116 42 2
3413 118 16 4
33 22 116 52 1
34 25 119 12 1
37 30 122 1
34 05 118 10 4
40 35 122 25 4

Approx- | Approx-
Place. imate | imate ongs
lam!gude lon%t.ude reported,
CALIFORNIA—continued.
Redondo Beach. 33 50 118 22 1
Salinas. 36 41 121 39 4
San Die; 32 40 117 10 5
San Franci 37 48 122 25 3
San Luis Obispo 3513 120 45 3
San Joge. . .... 37 15 121 53 2
Santa Barbara 24 23 119 40 8
Santa Monica. 34 02 118 30 2
36 3 121 3 6
35 15 119 30 1
33 58 18 28 1
3315 116 45 4
Whittler. . ... . iiiiieeiann. 34 118 04 1
C'OLORADO.
Glenwood Springs. 30 30 07 15 1
New Castle 39 30 107 30 3
ILLINOIS,
Centralia. 89 10 1
Du Quoin ceeerenss 1
McLeansb 38 07 88 33 2
Mount Vern 38 20 89 00 1
MAINE.
EaStPOLt -« -o oo oo 4500 6700 1
Columbia. 38 55 9215 1
38 45 94 15 1
37 10 93 10 1
38 50 9 10 1
46 40 112 00 1
43 10 7130 1
OREGON.
Astorig..... . 45 10 123 50 2
Cascadia. . 44 15 122 30 1
Crater Lake . 42 50 122 00 1
Portland ... 4530 12240 2
SOUTH CAROLINA. .
Summerville. ....o.ooiiiiiiie il 33 05 80 15 2
SOUTH DAKOTA.
43 15 103 15 1
43 30 103 25 I
TENNESSEE.
36 00 85 00 1
3532 84 50 1
35 50 84 50 1
35 50 84 10 1
35 40 84 50 1
35 52 85 27 1
UTAH
Beaver... 38 12 112 45 1
Brigham. 41 30 112 00 3
St. George 37 05 13 30 1
Salt Lake 40 45 112 00 1
‘WASHINGTON.
4850 | 12240 | 1
49 00 122 45 1
48 15 124 15 1
47 56 124 20 1
46 30 122 07 1
46 50 121 50 1
48 47 122 385 1
48 23 124 45 1
47 20 122 50 1
44.46 109 10 1




