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MONTHLY WEATHER REVIEW.

JANUARY, 1917

SECTION V.—SEISMOLOGY.

SEISMOLOGICAL ABBREVIATIONS USED IN THE INSTRU-
MENTAL REPORTS.

CHARACTER OF THE EARTHQUAKE.

I =noticeable.
I1 = conspicuous.
III =strong.
d = (terree motus domesticus) =local earthquake (sen-
sible or felt).
v=(terree motus vicinus)=near-by
(within 1,000 km.)
r= (terrse motus remotus) = distant earthquake (1,000
to 5,000 km. distent).
u=(terree motus ultimus)=very distant earthquake
(beyond 5,000 km.).
A=distance to epicenter.

earthquake

PHASES.

P = (unde prime) = first preliminary treinors.
PRn=P waves reflected n tines at the earth’s surface.
S= (unde secundee) =second preliminary tremors.
SRn =8 waves reflected n times at the earth’s surface.
PS =transformed waves; Jongitudinal (P) to transversal
(S) or vice versa.
L= (unde long®)=long waves in the principal por-

M= (und# maxime) = greatest motion in the principal
portion.
C=(coda) = trailers.
O=time at epicenter,
Lyep, =Long waves reaching the station from the anti-
epicenter (40,000 km.—A).
Lyep; =long waves again reaching the station from the
antiepicenter (40,000 km +A).
F = (finis) = end of perceptible trace.

NATURE OF THE MOTION.

i= (impetus) =abrupt beginning.
e = (emersio) = gradual appearance.
T = period = twice the time of oscillation.
A =amplitude of the earth’s movement, reckoned from
the zero line.
E, N, or Z attached to a symbol signifies the E-W, the
h—S, or the vertical component, respectively,
thus:
Ag is the E-W component of A.
Ay is the N-S component of A.
Az is the vertical component of A

Measured in microns
(1), Tdoo M.
INSTRUMENTAL CONSTANTS.

T =period of instrument.
V =magnification of instrument.

tion. e=damping ratio.
SEISMOLOGICAL REPORTS FOR JANUARY, 19817.
W. J. HumreREYS, Professor in Charge.
s
[Dated: Weather Bureau, Washington, D. C., Mar. 2, 1917.}
TaBLE 1.—Noninst tal earthquake reports, Je y, 1917.
Approxi- A
mate . pproxi- .
: Approxi- Intensity "
Day. G"‘:.’;;_ Statlon. mate | B8 | Rossi- gmg %‘;{: Sounds. Remarks. Observer.
wich latitude. tuvfe. Forel. | -
Civil.
CALIFORNIA.
1017, H.m. ° e’
Jan.)2|{ 22 42 | Fairmont 34 45| 18 25 3 1 ..[ Wm, F. Lowe.
22 42 | Mojave.. 3 03] 118 12 3 1. .. R. Kelsey.
22 42 | Neenach 34 474 18 37 3 15 ..| 3. Anderson.
19 13 20} Mt. Wilson,.............. 34 13! 18 16 2 ) O SO None..........} Ttecorded on float raingage...... , Wendell I°. Hoge.
NEW YORK. ‘
2 10 37 | Alexandria Bay.......... 44 22 75 54 2 2 TR O S S ‘ Uouglas ¥, Manning,
19 37| Canton.... 44 36 7510 4 2 Caused pumving in barometers..; U, S. Weather Bureau.
19 37 | Gabriels. 44 25 74 10 3 2 Rumbling. Shook buildings slightly ... .....} R. Shes.
19 37 | Harkness.. 44 31 73 M 4-5 ) 3 P Rumbh Shook buildings ' J, W. ilarkness.
19 37 | Ogdensbur; 44 42 75 30 4 1 T T N B 1), C. Yarley.
19 37 | Plattsburg 4“4 43 32 4 1 Rattled dishes. . ; Pressreport.
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logical reports, Jo y, 1917.

— T T T . -
| Amplitude, Amplitude.
Date. |C185%” phase | Time. | PRI —m—— DI | Romarks. . Date. |ONeTSC phogs, | Timo, | Period T hans)  Remara.
ate. | ter. | As | Aw As | Ax
| , |
[ RS N R
Alaska.  Sitka. Magnetic Observatory.  U. S. Coast and Geodetic ~ California. Santa Clara. University of Santa Clara. J. S. Ricard, 8.7,
) Survey. J. W. Green.

Lat. 57° 03’ 00°" N.; long., 135° 30’ 06" W. Klevation, 15.2 metera.
Instruments: Two Bosch-Omori, 10 and 12 kg.

T

vV T
Instrumental constants: {;I 118 }g
T

Hm.s | Sec. »® » Em. X

25156 |, ...] Microseisms Jan. 7-9.

2 57 16

JoL.. |

30541

3011

318 .. [,

625 .. |.

Tuscon. Magnetic Observatory. U. S. Coast and Geodetic

Survey. F.P. Ulrich.
Lat., 32° 14’ 48'" N.; long., 110° 50' 06 W. Llevation, 769.6 metera.

Arizona.

Instruments: Two Bosch-Omori, 10 and 12 kg.

vV Te
10 13.9

Instrumental constants: {{q 10 191

1917,
Jan. 37

™
BuEKLE

GeateI eres LIt ko Y
EHE8NERRES

California. Berkeley. University of California.
Lat., 37° 52' 16 N.; long., 122° 15’ 37"’ W. Elevation, 85.4 meters.

(See Bulletin of the Seismographic Stations, University of California.)

California. Mount Hamilton. - Lick Observatory. ,

Lat., 37° 20’ 4" N.; long., 121° 38’ 34" W. Llevation, 1,281.7 meters.

(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Academy. F.J. Dick.

Lat., 32° 43’ (3" N.; long., 117° 15 10" W. Elevation, 91.4 meters.

Instrument: T C. D. West
“
+300 | *250 Tremors  recorded
*300 | %400 during 24 hours
*100 | *100 |. ending 15 on dates
*200 | *200 given.

*Ampiitude on instrument.

Lat., 37° 26’ 36" N.; long., 121° 57’ 03" W. Flevation, 27.43 meters.

(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College.

A. W. Forstall, S. J.
Lat., 39° 40’ 3¢’ N,; long., 104® 56' 54" W. Elevatlon, 1,655 meters,

Earthquake Station.

Instrument: Wiechert 80 kg., astatic, horizontal pendulum.

T
1917, | Hom.s | Se. » » [ Km.
Jan. 16 f........ Lx I T 2 PR FON PO s Thickening of pen-
' marks.
| b VPR I |+ B PR O s s Wavelets somewhat
! doubtful a5 to be-
i ing seismic,
2 Activity at Intervals
H i uring day. Some-
H i what doubtful as
i ! to being seismic.
28 ... 2358 .. .| Activity at intervals
24 ool .. {rom 2b to 3k 30=on
! 20th.
30 | 1L, . 302 .. Su?
| 307 .
| 307 .
' 308 .
312 .
J18 .
329 .
335
3138 ..
30 338 . Has o rance of
339 . new gme. Maxi-
340 .. mum doubtful on
349 . N-38.
350 .

* Trace amplitude.

District of Columbia. Washington. U. S. Weather Bureau,
Lat., 38" 54’ 12" N.; long., 77° 03’ 03" W. Elevation, 21 meters.

Instrument: Marvin (vertical pendul M ] ).

V T
Instrumental constants: 110 8.4

1917, H.
Jan. 28)........ e...... 19 .| Minute, very rapid
F..... 19 tremors,
30 | Il... Good  record, all
8. phases distinct.

—

31

S8 88888R52BR BE-

Phases indistinct.

w
'—;‘

SBE S8 RS BHEEERRLRS 583

GEnin o e B EIWIN
288 28

e
=
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TasLe 2.—Instrumental seismological reports, January, 1917—Continued.

Amplitude.
Time, | Feriod | Dis- |
A | Ax

Date. |CUAM prgse. Remarks.

Amplitude,

Charsed phase. | Time.

ter. . T, Remarks.

tance.
An [ Ax

District of Columbia, Washington. Georgetown Universily.
F. L. Tondorf, 8. J.

Lat., 38° 54’ 25" N,; long., 77° 04’ 2¢" g.ﬂalevaﬂou, 42.4 meters. Subsoil: decayed
orite.

Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical.
V Te e

E 185 54 0

Instrumental constantsiN 143 52 0

Z 80 8.0 0

1917,
Jam 26...}..car..

1
Sec. | M p o Km. )
.| Heavy microseisms
present.

555N

oosr
8883

et

..... Good record with
much larger ampli-
tudes obtained on
Bosch-Omori  in-
strument.

G IO L G O LA CO LI CI N
RBBRRBLRYEERY
BHERUEVYRBBEN

S not discernible,

What appesrs to be
s long wave is
shown on the
Bosch-Omori at 8t
07m 17+ and later.

Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic

Survey. Frank Neuman.
Lat., 21° 19’ 12" N,; long., 158° 03’ 43" W. Elovation. 15.2 meters.

Instrument: Miine of the British Associa-

h of the ical C
tion.

Te
Instrumental constant.. I8

1917,
Jan. 4
19
20
21
26

-{ An insect in the seis-
' negraph from Jan,
| 21 to Feb. 2 caused
irequent oscilla-
tions of pend:jum,
The quake of Jan.
30w recorded
only in part, mak-
ing time of phases
i too uncertain.

i

* Traco amplitude.

Kansas. Lawrence. University of Kansas. Department of Physics
and Astronomy. F. E. Kester.

Lat., 38° 57 30" N.; long., 05° 14’ 58" W, Elevation, 301.1 meters.
Instrument: Wiochert.
V Te

E177 3.4
4

€
4.0
Instrumentsl constants. . N205 34 3%

(Report for January, 1917, not received.)

Maryland. Chellenham. Magnetic Observatory. U. S. Coast and

Geodetic Survey. George Hartnell.
Lat., 38° 44" 00"’ N.; long., 76° 50’ 30" W. Elevation, 71.6 meters.
Instroments: Two Bosch-Omori, 10 and 12 kg,

V. Te
10 32

N 2
Instrumental constants. '{N 0 z7

See. B

ge

we
=

o omeas

L O S ]
HEE-T-H

TRLEENEUR S

!

Massachusetts, Cambridge. Ilarvard University Seismographic Station.
J. B. Woodworth.

) Lat., 42° 22 36" N.; long., 71° 06’ 50"’ W. FElcvation, 5.4 meters. Foundation: Glacial

sand over clay.
Instruments: Two Bosch-Omori 100 kg. horizontal pendulums (mechanical registration).

V Ty e
Instrumental consmnts,.{g gg %’5 4_[,’

i
1917 ‘ Homs, Sec. - “ Km.

Jan. 26 19 36 02 .. 4107! Reported in rustern
10 36 56 |.. .| Canada. P begins
19 37 41 with whickening of
19 38 50 line followed by
1939 18 |.. rapid jurs of stylus
coming during L
about 3 per sec.
Period of LL mi-
creseisms, hence
doubt as to nature

of record.
30 foeunnnns i Kamchatka? by in-

i ference.

Missouri. Saint Louis. St. Louis University. Geophysical Observa-

tory. J. B. Goesse, 8. J.

Lat., 38" 38’ 15” N.; long.. 90° 13" 58" W. Elevation, 160.4 meters. Foundation: 12 feet
of tough clay over limestone of Mississippi system, about 300 fect thick,

Instruments: Wiechcrt, 80 k. astatic, horizental pendulum.

V Ty e
Instramental constants.. ¥ 7 51

1m7. H.m. s | Sec. M s | Km. .
Jan. 30| M. 2 56 18 [, 7, H
30506 | e

436 00 |, l

5200 | B
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TABLE 2.—Instrumental seismological reports, January, 1917—Continued.

P
Amplitude, Amplitude,
Date. |CIE% Phose. | Time. | PR ———— Dl | Remarks. Date. |OHaract phase,| Time. |Pofod D% Remerks.
’ An | Ax As | Aw
Now York. Fordham. Fordham University. Daniel H. Sullivan, 8.7J. Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.
Lat., 40° 51’ 47" N.; long., 73° 53" 08 W. Elevation, 23.9 meters. Lat., 44° 10° N.; long., 72° 41' W. Elevation, 256 meters,
Instrument: Wiechert, S0 kg.
T Instruments: Two Bosch-Omori, mechanical registration.
I3 €
Instrumental eonstants“{g ;g g:? llg{ V T,
Instrumental consmnts..{g {g ig
N
1917, H.m. s

Jon. 30 |---- 25233 .. Dnm%cr not in use
257001 on E-W. 1917, K.
5“1),‘1. ?,} - an. 26 |........ +v«.-.| Thickening of line.
Ty e N I Bl i

1 diral 30 feenenes
5042 [l
New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58" N.; long., 76° 20’ 09" W. Elcvation, 242.6 meters.
Instruments: Two Dosch-Omork, % ke, horisontal pendulums (mechanical Canada. Ottawa. Dominion Astronomical Observatory. Earthquake

vV Te

Instrumental constants..{g a g i

1917.
Jan, 30 [........

N-8 stylus not re-
cording.

[STPTITITTIPAIeS .
LRRREREEY S
SIRINFLLES

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.

Lat., 8° 57" 39" N; long., 79° 33’ 20" W. Elovation, 27.6 meters.
Instruments: Two Bosch-Omeori, 100 kg.

V T
Instrumental constants.. 10 20
{No earthquake recorded during January, 1017.)

Porto Rico. Magnetic Observatory. U.S. Coastand Geodetic

Survey. F.L. Adams.
Lat., 18° 08’ 48" N,; long., 65° 26’ 54" W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omori.

V Te

Instrumental constants..{ﬁ }8 }3

Vieques.

1917.
an. 6

Station. Otto Klotz.
Lat., 45° 23’ 38" N,; leng., 75° 42’ 57 W. Elevatlon, 83 meters.

Instruments: Two Bosch photographic horizontal pendulums, one Spindler & IToyer
R0kg. vertical scismograph. -

V Ty
Instrumentul constonts.. 120 26

1917.
Jan. 28 Local shock. Not
severe.
Some things rattled
in places,
30 Fine record.
31 42107
421 20
504 00
510 00
514 00
5 20 00
5 15 00
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TaBLE 2.—Instrumental seismological reports, January, 1917—Concluded.

Amplitude, Amplitude.
Petiod Dis- Cl Period Dis-
Date. |“3or®| Phase.| Time. |90 ey Remarks. Date. ?::,’_’"‘ Phase.| Time, |Ferk | Remarks.
An | Ax I As | Ax
Canads. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Meteorological Service.
. ” N i il
Lat., £2° 40’ 01 N.; long., 79° 23’ 54" Wéh;.lavmon, 113.7 meters. Subsoil: Sand and Lat., 48° 24’ N.; Jong., 123° 19’ W. Elevation, 67.7 meters. Subsoll: Rock.
Instrument: Milne horizontal pendulum, North; in the meridian. Instruments: Wiechert, vertical. Milne horizontal pendulum, Nerth; in the moridian.
T, Te . ,
Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom=0.50", Instromental constant.. 18. Pillar deviation: 1 mm. swing of hoom=0.54"".
1017, Hom.a 1917, Hm.a.
Jen. 20 [....... . 23 55 42 Marked thicken-  Jan. 20 2 48 63
21 009 06 ings. 23 85 57
02518 21 . 01846
0 35 30 0 50 00
0 37 30
059 54 24 136 42
10512 14100
13706 146 07
4 146 00 |. Reported from Isle 2% 535 44
14830 of Bali, Malay 53012
149 48 Archipelago. 54210
21554 | Loss of life.
30 25313 P and 8 waves
26 . eonnnn 546 42 |. Marked  thicken- 30010 quite large.
5 51 30 ings. Distant 304 47 |.
5 52 54 earthquake. 31104
60030 }. 31134
589 50 |.
30 l........ 24818 Very large disturb- 5 58 11
2 56 36 ance, clear rec- 751 14
2 58 48 ord. A decided
30530 ). marking at 2+ Vertical.
31154 48= 18+, can not .
31460 ). say whether o~ P..... 258 00 Time of P taken
32106} cal or not, and & J sow from above rec-
more decided one 80418 ord. Oumly inter-
32412 at 2u 50m 360, 30700 vals are relisble.
{ 32818 Very large vibra- S0800 Clock time unre-
750 54 tions 34 220 48 to S 18 42 liable.
: 3 28m 188,
75936 |,
n 427 40 May be quake a-
80142 42029 Y| “part from one
827 48 |, 4352 following.
44012 31 446 21 May be from same
4430 - regi;:‘n &s large
4 56 46 quake.
45536 Ml o504 02
@48 Fr....] 5§23
511 54
518 06 ——- - -
g g ‘l)g *Trace smplitude. t True earth movement.
|

*Trace amplitude.
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TaBLE 3.—Late seismological reports.  (Instrumental.)

[—
. Amplitude. Amplitude.
harac- eriod. Dis- Charac-
Date. C tor”| Phase.| Time. T tance. Remarks. Data. erw Phase.| Time. Pe’??d. hn?nt Remarks.
Am | Ax An | Ax
yfassachusetts. Cambridge. Harvard University Seismographic Station.  Massachusetts. Cambridge. Harvard University Seismographic Sta-
tion—Continued.
(J. B. Woodworth temporarily absent. Records interpreted by U. S. Weather Bureau.)
Lat., 42° 22' 36" N.; long., 71° 06’ 59 W. Elevation, 5.4 meters. Foundation: Glacial 1916. Hm. s, r Sec. m u | Em,
sand over clay. Sept. 11 65006 ... 820
ont; Two Bosch-Omori, 100 kg., horizontal dulum: h gistra- -
Instrument g, Do (¢ 8 30 00
5 8‘4; 2%'5 5 15 ..., ;g“
Instrum 171
3 ental consumls..{N 50 25 4:1 736 46
7 54 50
" " s @ 830 00
1916. . m. 8. ec. M " m.
05139 1. b2 O PO .| 18 59 50
July 8 100215 . 19 05 04
..... 10 50 00 l 19 08 55
| 19 30 00
16 faeuuennn Lua.. 19 06 00 : All phasesindistinct.
F..... 19 40 00 | 21 |-....... 19 52 20 ¢
19 56 10 :
10 38 10 19 59 35
10 44 17 ¢ 20 15 00
10 48 05 |
100000 ... ool 549 52
| 5 55 30
25 50 ¢ 559 20
33 00 6 02 50
50 00 805 30
710 00
5T 37
20 00 19 02 14
19 10 58
44221, 19 20 38
48 45 | 19 26 00
. 33 50 194500 1.
1787
18 25 00 Oct. 13542
14340
Aug. 3 15200 15100
20134 400 00
208 15
2 41 4 59 00
350 5 04 56
5 08 44
3 .| 14 04 52500 |-
14 08 ]
14 20 11 15 38
. 1125 14
3 14 35 00 .| All phases indistinct. 11 40 00
14 39 25 |,
15 10 00 18 24 00
18 28 56
6 20 00 08 18 31 55 .
20 02 36 18 55 .. ¥ in microssisms.
20 30 00
-3 PR 4 47 40
51500
5 35 00
18 |..oecees 12045 1. 19
12825
134 40 22 57 00
145 00 23 10 00
25 fenennes 9 54 53 P strongest on N-8. 15 42 58
10 03 29 | 15 53 42
10 10 45 16 01 30
11 20 00 16 15 52
-] 16 18 00
26 feenanene 11 10 05 17 10 00
F 11 30 00
Nov. 92030
23 06 15 9 26 30
28 20 55 9 30 42
2 34 47 10 00 00
2 55 00
73143 Pbases masked by
8 57 50 745 .. microgeisms.
704201,
72310 3 3 PRI FUR % PP PO Quin PN POV sveee.| No record.
736 10
74230 24 e [ Ly | 124025 oo ifannsl +eesoe]eass..{ Rocord lostin miaro-
74545 seisma.
915 00
Sept. 3 1412
74024
81210
3% % 17 34 13 P, 8, F in micro-
and Fin
Deo. 4l La T HBL 16 —_—
: and . -
Other p! lost in
23 25 00 o7 microseisma.
34 00 00 .
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Tasre 8.—Late seismological reports. (Instrumental)—Concluded.
Amplitude. Armplitades,
Data. |CBATSC prage | rime. |Period: ol | Remark. Date. CU25%| phase.| Time, |Fofiod. (Dl Remarks,
As | Aw Az | Ax
Canada. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Meteorological Service.

Lat., 43° &0 01" N,; long., 79° 23' 54" W.ehE]evation, 113.7 meters. Bubsoil: 8and and
Y.
Instrument: Milne horizontal pendulum, North. In the meridian.

by
Instrumental constant. . lsu. Pillar deviation, 1 mm.; swing of boom=0,50".

Lat., 48° 24’ N.; long., 123° 19° W. Elevation, 67.7 meters. Subsoil: Rock.
Instrument: Wiechert, vertical; Milne horizontal pendulum, North. In the meridian.

To
Instrumental constant.. 18. Pillar deviation, 1 mm.; swing of boome={.54"".

»

1916.
Dec. 2 .| P and 8 masked by
microseisms. Dis-
tant guake.

Air currents going on.
[ O Lr....j1218 42 |........ *100 fooeeniliinns Mixed up with air
currents. T in air
currents.

Possibly air currents
. at beginning, Part
of quako lost when
light was turned
down at 17b 43m to
attend to instru-
ment,

17

Mar¥ked disturbanee.
8§ waves prolonged.

ot bt g
hh SOODCCEERY 2

May be precoded by
alr currents.

.1 ¥ in air eurrents,

.| Distant quake. Grad-

usl and marked

swellings.

Afr currents masked
carly phases.

ERHY YAVVEES SEN VHSRASLDLL FHL

PRREN RENeNRg

¥ in air currents.

* Traco amplitude,
SEISMOLOGICAL DISPATCHES.!

Moodus, Conn. (belated dispatch) [Dec. 2, 1916].

Distinct earthquake shocks were felt here on December 2 between
4 and 5 o'clock 2. m. Homes were shaken and dishes rattled. (Local
observer.)

Knozville, Tenn, Janaury 2, 1917,

A selsmic disturbance accompanied by a noise resembling a peal of
thunder, in a wide area of which Mascot, Tenn., was the center,
occurred at 4:30 this morning. The earthshock was oi pronounced
iIx)xt.ensity and caused much alarm. No material damage. (Assoc.

Tess.

[It has been found that this disturbance was due to a heavy dyna-
mite explosion near McMillan, Tenn.]

Unionville, Humboldt County, Nev., January, 1917.

Mr. G. A. Bice reports the folowing: A very heavy quake at 11:30
a.m. and light ones at 5:40 p. m., 6:06 p. m., and 6:19 p. m. on Decem-
ber 24, 1916; light shocke at 7:05 8. m., 6 p. m., and 6:55 p. n1., Decem-
ber 25; very heavy shocks at 9:40 a. m. and 10:50 p. m., December 26.
Pacific time.

Montreal, Quebee, January 5, 1917,

Earthquake tremors were felt here late to-night, the section of the
city affected being along the higher levels at the foot of the mountain.
(Assoc. Press.)

Tokyo, Japan, January 6, 1917.

Three hundred persons have been killed and many injured in a
disastrous earthquake in central Formosa, according to special dis-
patches from Taihoku, the capital of Formosa. It is estimated that
1,000 houses have been destroyed. The city of Nanto has been dam-
aged extensively by fire. (Assoc. Press.)

! Reported by the orgunization indicatod nnd cotleeted by the seismological station al
(Georgetown University, Washington, D. €,

1916. H.m, .
Dec, 2

1316011

2211 54 .
422148
22 16 51

23 05 30

2241 37
22 42 37
22 43 07
W22 4437

.| Minuie thickenings.

[ 7 PR 48 10
58 05 1.
06 01
15 56 |,
10 69
42736
43702 F?
20 42 24 |, Some small move
20 54 24 ments belore 200
21 05 24 42 24+ but im-
21 11 06 possible to menre
< 2117 48 ure. Gradual

marked swellings.

27 fienennen Laeeen 22 27 43
M.....|22353
Fro 2458

j

* Troce amplitude.

London, January 25, 1917, 4:05 p. m.
Fifty natives were killed and 200 others were injured in an earth-
uake on the island of Bali, in the Malay Archipelago, according to a
3ispm(fh from Amsterdam to the Central News. More than 1.000
houses and factories and the native temples were destroyed. The
governor’s palace was seriously damaged. (Assoc. Press.)
Montreal, Quebec, January 26, 1917.

An earthquake shock which continuved for 15 seconds rocked this
district this afternoon. Buildings shook throughout the city, causing
considerable alarm among oflice tenants in the business section, where
high structures stand, (Assoc. Press.)

Ottawa, Ontario, January 26, 1917,

Earthquake tremors were recorded here for 4 seconds this afternoon.
(Assoc. Press.)

Ogdensburg, N. Y., January 26, 1917.

Slight earth tremors lasting 2 seconds were felt here at 2:34 p. m.
to-day. (Assoc. Press.)
Redding, Cal., January 27, 1917,

Lassen Peak has erupted with tremendous force, following a series
of violent internal explosions, according to reports telephouned here
from Macoumber Flat. A stream of heavy black smoke 20 miles long
poured out within half an hour, indicating that a greater crater on the
mountain top had been blasted open. (Assoc. Press.)

The Duteh 8. S. Tjikembang—Nagasaki toward Hongkong—reports
that on Oct. 18, 1916, at 21" 16= G. M. T., latitude 29° 29 N., longi-
tude 125° 117 E., in 45 fathoms of water. a subdued blow was heard,
after which the ship began to shake as if it would break in two. One
blude of the propeller was broken but no scratch could be found on
the hull.  (Abstract from report to U. 8. Hydrographic Office.)

[Perhaps due 1o breaking of propeller.—Erron.]

CORRIGENDUM.

Instrumental report, Sacred Heart Colleze, MontoLY WEATHER
Revizw, October, 1916: Page 591, date should be 1916,
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR FEBRUARY, 1917.

W. J. HumpeREYS, Professor in charge.
[Dated: Weather Bureau, Washington, D. C., April 3, 1917.]

TaBLE 1.— Noninstrumental earthquake reports, February, 1917.

- [ e
Approxi- i l
mate ' Approxi-| Approxi- | Intensity! a '
Day. | Sime Station. Thate | hate | Rossi- :’;m Duration,|  Sounds. Reruarks. Observer,
Green: latitude. [longi Forel. g
Civil. t
| I
- i
CALIFORNIA.
117. | H. m. i ° @ M
Feb, 1 5 18 | Santa Mari: 34 58| 120 28 4 2 10 R. E. Coitom.
9 15 28| San Jose. 37 20| 121 5¢ 3 1 2 U. 8. Weather Barean.
MINNESOTA.
6 17 46 | Red Lake................ 47 55 95 00 4 1 1 O Rumbling.....].. .. ... A, C. Goddard.
TasLe 2.—Instrumental reports, February, 1917.
[Time used: Mean Greenwich, midnight to midnight. N lature: International.|
{¥or significance of symbols see REvicw for January, 1917, p. 2.
| N | itudo.|
1Amplltude. J . .\mphtude.i .
Date. g;z:' DPhase.| Time. Pcf[!f’d" h&‘;' Remarks. Date. S:}:‘_;' Phase. [ Time. IC,’F?‘“ — ‘thnl:;‘ Remarks,
A | Ax : Au | A |
Alaska.  Sitka.  Magnetic Observatory,  U. 8. Coastand Geodetic California,  Berkeley.  Cniversity of Culifornia.

Lat. 57° 03’

oY’ N.; long., 1

Survey.

J. W, Green.
30 06 W

Elevation, 15.2 melers.

Instruments: Two Bosch-Omori, 10 and 12 &y,

Instrumental constnnts:{ N

|4
10
10

B

Ty
0.7
15.4

HEERe

ePREEES]

BRRENNSEEER

e
s

"

| im-

Preliminary  phases
uneertain.  Times
are more relinbie for
N-8. BPrum mo-
tion on E-W ap-
pears irregular.

Arizona.  Tucson.

Maynetic Observatory.
Survey. F. P. Ulrich.

Lat. 32° 14’ 48" N.; long., 110° 50’ 06 W. Elevation, 769.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

|4
E 10

Instrumental constrmts:{N 10

U. S. Coast and Geodetic

To
13.9
19.1

1017,
Feb. 20

@
8

BRECEcEsEEEER
REBRR2LBLLERI
2888858888 E.
e e
WSRO O O L0000 i

-

km.

Lat., 57252167 No; long., 122° 4537 87 W, Elevation, 85,4 meters,

(See Bulletin of the Seismographic Stationy, University of Californin.)

California.  Mowunt [lumillon. Lick Observatory.

Lat., 37°20° 24 N.; long., 121° 38" 347 W, Elevation, L2817 meters.

(See Bulletin of the Scismographic Stations, University of (‘alifornia.)

California. Point Loma. Raja Yoga Academy. F.J. Dick.

Lat., 32° 43’ 037 N.; long., 117° 15 1077 W,

oK

vation, 91.4 moeters.

Instrument: Two-compenent, C. D. West seismoscope.

|
1017, H.om.s, Sec. " p \Em. |
*300 | *¥300 ......| Tremors  recorded
‘ during 24 hours
L %150 | %300 1. preceding 13 on
dates given.
*200 | *400

* Trace amplitude.

California. Santa Clara. University of Santa Clare. J. S. Ricard, 8. 7J.

Lat., 37° 26" 36’* N.; long., 121° 57 63" W. Elevation, 27.43 meters,

(See record of the Seismographic Station, University of Santa Clara.)
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TaBLE 2.—Instrumental reports, February, 1917—Continued.

! Amplitude. Amplitade.

Date. ((.2{:; Plhase.| Time. |} ”,';f_"‘" —— uﬂl‘;‘) Remarks, Date. g{: rhase.| Time. | “.}ff’d' t(?::;. Remarks.
Aw | An Ax | An

Colorado.  Denver. Saered Jleart College.  Earthquake Station. AW District of Columbia. Washingt Georget University.

Forsiall, 8. J.
Lat., 30° 40’ 36" N_; long., 14° 56/ 54/ W. Elevation, 1,655 moters.
Instrument: Wiechert 80 k., astatic, horizontal pendulum.

Instrumental constants........

1917, .
Feb. 1 ! Wavelets, thickening
of penmarks, espe

cially on N-8.

Smallirrogular waves
on N-8.

.| Recurrence of smalt
irrogular waves on
i K-8.

| Wavelots, thicken-
ing of pemmarks,
especially on N-8.

Distinet but very ir-
;?!lsl)ar waves on

Activity at intervals
during day on both
components.

Good record, but 8
can not be identi-
tied Lo u cortainty.

20

* Traco amplitude.

District of Cotuinbia.  Washington. U. 8. Weather Bureau.

Lat, 38° 5+ 12" N.; leng., 77° 03' 03" W, FElovation, 21 motors.

Instrument: Marvin (vertical pendulum), undamped. Mechanical regis

Yo
Instrumental constants.. 110 G4

.| Record does notshow
on N-8.
10 30 00
| du..... ! Q59 36
108381,
| 11612
! 11804
130 24
! PALURY
20 IU,‘..I i 19300 Amplitudes vory
PSo 198750 . large; pons went
i 1§19 54 w0 oll sheet occasion-
[t IR TTN () ally. From 19
i 21 35 W .. R . 40w to 190 jGm am-
! plitudes of from
4—8 cm,
I merges in succeed-
ing quake,
-V I PO Amplitudo  of 5u
from 2]% 4 (o 244
a
¥ in end of proced-
ing quake,

F. A. Tondorf, S. J.
Lat., 38° 54’ 25" N,; jong., 77° 04’ 24"/ \g] Elevation, 42.4 meters. Subsoil: Decayed
iorite.
Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical.

Te e

E 165 5.4 0

Instrumental constants: N 143 5.2 0
Z 8 80 0

1917, Sec. M u km.

Feb. 15...... . Microseisms
present. S pos-
sibly 10-16 sec-
onds soomner.
Nodistinect
maximum.

20 1934 15 |. Time markings
18 34 17 |, or because of
19 37 52 F:mnsit of
19 38 06 que:ience
19 38 34 possible error of
19 40 22 *48, 000 2-3 seconds.

.| 1940 22 Good rocord
with large am-
plitudes also
obtained on
Bosech-OUmori
machine.

10 41 08 F last in socond
quake.
19 84 16 |.
19 87 54 |.
19 88 88 |.
19 41 21
19 43 00
20 67 00 F insecond quake.
P- U S e and 8 doubtiul
because comn-
fused with pre-
ceding quake.
VERTICAL.
Phases confused
with preceding
! quake.
* Truce amplitude.
Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic

Survey. TFrank Neumann.
Lat., 21* 19’ 127 N.; long., 158° 03’ 48" W. Elevalion, 15.2 metors.

Instrument: Milne aph of the Sei ical C ee of the Dritish Associa
tion.

T,
Instrumental constant.. 186

197, H.m.,s.| Sec.
Feh. 44, 11 06 30
es o,
1119 00 .
|2 PO 12 49 48
10]........

* Tracc amplitude,
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TABLE 2.—Instrumental reports, February, 1917—Continued.

e T I T e
. Amplitudo. Amplitude.
Date. ;23:' Phase.| Time. l“,"l,"‘"L tg]‘; Temarks. Dato. :K};‘;‘l'_ Phaso. | Time, P“,"F'f’d' t:gxlcb; Remarks,
An | Axn A | Ax ’
i
—— [
Hawaii. Ifonolulu. Magnetic Obscz' vatory. U. S. Coast and Geo- Maryland. Cheltenham. Mognetic Observatory. U. S. Coast and
detic Survey—Continued. Geodedetic Survey.  George Hartnell.
— i at. 38° 042 007 N e TP EN N Wl : .
. ;53{2 See. u s | km. Lat,, 38° L1 00 N.: long., 76 507 30" W, Elevation, 71.G meters.
2. 1312 .. e
e 3 ?‘; ig ’ Instraments: Two Bosch-Omori, 10and 12 kg,
93212 %2,300] .

Tremors in end por-
tion from 2u 32w to
2h 48a, may ho a
seismic tremor.

22000
33212
337 54
34200

19 31 30

20 30
2248
34 00

*Trace amplitude.

Kansas. Lawrence. University of Kansas. Department of Physics

and Astronomy. F. E. Kcster.
Lat., 38° 57’ 30 N.; long., 95° 14’ 38 \V, Elevation, 301.1 meters.

Instrument: Wiechert.

V Te e
Instrumental constants. . g";’; 'i‘: tll

1017, Homs | Sc. km,
Feb. 20. E X ® # . .{ Amplitude of P waves
about 15 sec. later,
25030 4.

Vo
Instrumontal cnnstants..{gj }8 ;‘;

1917. km. i
Fob. 15..
20
12
16 60
1% 00
41 H)
47 N}
Massachusceils. Cumbridge.  Harvard Universily Scismographic Station,

J. B. Woodworth.

Lat., 42° 22 36" N.; long., 71° 06° 59 W. Elovation, 5.4 meters.
sand ovor clay.

Iounrdution: Glacial

Instruments: Two Bosch-Omori 100 kg. horizontal pendulums (mechanical registration),

v I
Iu:stnunentn!coustant.q..{;} 23 2&; 4:';

1917,
Feb. 15

m. ¥,

=
@
-~

T and 8 do not agreo
woll with Ottawa
and Goorgetown.

=2

S e oY
ZuESES
[ 344554

%
&

N-Srocord preferred,
as there is_doubt
about setting of
stylus on E-W.

Swint Lowis.
tory.

Missouri. St. Lowis Unirversity.  Geophysical Observa-

J. B. Goesse, 8. 1.
Lat., 38° 38’ 15" N.; long., 00° 13’ 58 W. Elevation, 160.4 meters. Foundation: 12
foet of tough clay over limostone of Mississippi system, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

V To e
Instrumental constants.. 80 7 5:1

1917,

Feb, 20| IIL...
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TABLE 2.—Instrumental reports, February, 1917—Continued.

Amplitude. o Amplitude. i
“har- : Period. D! Char- Period.
Dato. | ST | phase. | Time. |FeR° D& | Remarie. Date. | SUAI | phase. | Time. |Pee Di= ] Romarks
Az | Aw Ax | AN
New York. Buflalo. Canisius College. John A. Curtin, S. J. Porto Rico. Viegues. Magnetic Observatory. U. 8. Coastand Geodetic
Survey. F.L. Adams.
., 42° 53’ 02" N.; long., 78* 52’ 40" W, 190.5 molers.
Lat., 42053 ong., 787 53 47 W.  Elevation, 190 Lat., 18° 09’ N.; long., 65° 27 W. Elevation, 19.8 meters.
Instrumont: Wiechert, 80 kg., horizontal. Instruments: Two Bosch-Omori.
Instrumentsl constants. 80 7° 51 ()]
ramental cons - N Instrumental constants. - g i?l };g
(Tieport for February, 1917, not received.)
1917, Hm. s | Se. B x| km
Feb, 9 715616 N ..| Local shock, not felt,
. L . . 71530
New York. Fordham. Fordham University. Daniel H. Sullivan, 8.7J. ; i; gg
Lat., 40° 51’ 47 N.; long., 73° 53’ 08" W. Elevation, 23.9 meters. 12 20 06 28
420
Instrument: Wiechert, 80 kg. 20 % 3}
2010 00
V To «
Instrumental constants.... 5 g ;g ;g} 15 5 (1115; &2
J 11830
(Report for February, 1917, not received.) }gg g
20 2 32 35 .| The stylus of N-8
1 T . % 32 40 wet&t]h off 0:11:;0- shee(;,
J y i inri ies. 3525 at K ant
New York. Jthaca. Cornell University. Heinrich Ries, | BBxm di‘{u“%,"emﬁm“s’"
Lat., 42° 26 58" N.; long., 76° 20 09” W. Elovation, 242.6 moters. ST Araplizade o ors
. . . N -t 22 35 00 of paper, 6,500 x.
Instruments: Two Bosch-Omori, 25kg., horizonta) I'4 jon). 1224500
V To ¢
Instrumental constants. ... . & E 252 :_} Vermont. Northfield. U. S. Weather Bureau. Wm. A. Shaw.
Lat., 44° 10’ N,; long., 72° 41’ W, Elevation, 256 meters,
1017, H.m.s, | Sec. M n ! km. ] Instruments: Two Bosch-Omori, mechanical registration.
Feb. 20. 19 356 13 4 H

8
714

13 E-W pen went off
drum.

* Trace amplitude,

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.

Lat., 8° 57’ 39" N,; long., 70° 33’ 20"’ W, LElevation, 27.6 meters.
Instruments: Two Bosch-Omori, 100 kg,

V T
Insirumenta! constants.. 10 20

Sec. » s | km,

BEEREES R

Direction SW., or
NE.

sessconal
ZEBBBBBE3

Yireclion unknown.

2 ool No record on N-S,

clock stopped.

V Ta
10 14

Instrumental constants: {g 10 36

bl

sesask N8SR
282858 gNE-

1017,
Feb, 15

[oyoye
HOCOED o

N

Canada. Ottawa. Dominion Astronomical Observatory. FEarthquake

Station. Otto Klotz.
Lat., 45° 23’ 38" N_; long., 75° 42’ 57" W. Elevation, 83 melers.

Instruments: Two Bosch photographic horizontal pendulums, one Spindler & Ioyer
80 kg. vertical seismograph.

V T,
Taostrumentsl constants: 120 26

1917,

See. » M km.
Feb, 121, .

Strong microscisms
Kmsk phases on
N-8.

5H28%y
85888~

B v ot e o D
SEYEREBSEL
£28883%358
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TAnLe 2.—Instrumental reports, February, 1917 —Continued,

S
Amplitude. |
Date. ;(mhu;:_ i Phase. | ‘Time, jl“".';'m' :t:?z;;: Remarks.
| An | An !
i ' I
Capada. Otlawa. Dominion Astronomical Observatory. Larthquake
Station—Continued.
— -
1917, !
Feb. 20 |--e.s ...i {
i
I
|
|
[
|
| 20 4
[ 21 30 00
! I |
Canada. Toronto. Dominion Meteorological Service.

Lat., 43° 40’ 01" N.; long., 79° 23’ 34" W. L{Qlevation, 113.7 meters. Subsoil: Sand and
: clay.

Instrument: Milne horizontal pendulum, North. In the meridlan.

7o
Instrumental constant.. 18, Pillar deviation, 1 mm. swing of boom=0.50".

m km.

1917, .m.s. | Sec.
Feb. 12

.| Doubtful as to be-
ing sefsmic.

Beginning of T not
well delined.

Minute P waves.
Beginning  very
indistinct.

lorge
disturbance.
Possibly in West
Indies of sub-
marine origin.

' I Amplitude.
Date. :(m‘;; I'haso. | Time. ‘ “"”“'1 ;——————— 1:2::“\ Remarks.
Ae | AN
| : i
Canada.  Victoria, B. €. Dominion Meteorological Service—Continued.
om 3.1 N I km.
N7 ’
!
Feb. 15 5
N !
o1 Crobably part of long-
distance quake,
i
2
22
E)
LU

* Trace amplitude. ¥ True varth movement.

TaBLE 3.—Lale scismological reports.  (Instrumentul.)

Kansus.  Lauwrence. Untversity o Kunsus. Department of Physics
Y

and Astronomy. I E. Kester.

Lat., 38257 30" N.; long., 95° 14 38 W.  Elevation, 3001 meters,
14

Instrument: Wiechert.

Slight thick

Thickening.

. Minute  thicken-
ings at intervals,

* Trace amplitude.

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 45° 2¢' N.; long,, 123° 19 W. Elcvation, 67.7 meters. Subsoil: Rock.

Instrument: ‘Wicchert, vertical; Milne horizontal pendulum, North. In the meridiau.

T
Instrumental constant.. 18. Pillar deviation, 1 mm., swing of boom=0.54".

]

EXEESY

’Soc.|,.

[=L-T-T-1"1
SRBE8-

._
o
LBHRES 8
Re

&
e

S

D b ot e

*Trace amplitude.

v
Instrumental constants, {}} 177
1916.
Nov. 21 |........ N-S eompanent vut
of order.
7 50 00
(No record in December, 1916.)
1917, |
Jan. 30 . 3 . :

300N WIS N
GNERZRIRNEE

8381

SEISMOLOGICAL DISPATCHES,!

Murcia, Spain. (Belated dispatch.) .
An earth movement in an east-west direction, which lasted for 3

seconds, was felt on January 28 at 22" 35m, G. M 1, ., in this city and

neighborhood. Great alarm was occasioned. (Special dispatch.)

Honolulu, H. I. February 24, 1917.
Intense activity, greater than known heretofore to any Hawaijans
now living, is manifest in Kilauea volcano. (United Press.)

by the seismol station at

1 Reported by the organization Indi d and
Georgotown University, Washington, D. C.
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR MARCH, 1817,
W.J. HoMPHREYS, Professor in Charge.
[Dated: Weather Burean, Washington, D. C., May 1, 1917.]
Tasre 1.—Noninstrumental earthquake reports, March, 1917.

prg‘xl- ]
e 1
Approxi- | Approcd- !nmﬁty !
Day. é‘:.:{_ Station. g’m Thate Nomber |5,y Sounds. Remarks. Observer.
wich L Foral :
Civil, !
i
|
H, m. . . M. . '
3 16 00 40 39| 124 15 6 1 1 ; Broke mantjein lighthouse tower.| A. F. Petters.
13 15 15 3 31 122 ¢ 3 1], .| Dr. E. D. Eddy
18 12 30 3 37( 18 M 4 1] : .| G. F. Marsh.
1 8 s 6 37| 118 ™ 4 1 \ Noge.......... | Windows rattled Do.
L
n 17 10 37 2| 118 M 4 1 25 | Rumbling. E. L. Herzinger.
x 8 08 3 | us 84 4 | I PO P Press report.
» 12 59 | Stanford University.....| 37 27| 122 3 1 2 Lucile Townley.
NEVADA.
28 41 391 117 45 34 1 2 .| F. Whitaker.
40 58] 117 43 1 3 U. 8. Weather Bureaa.
5 36 b6 83 58 3 1 ‘ Press report.
25 36 08 8 30 3 1 C. C. Maddox.
33 08 83 M 3 3 M, A. Roberts,
% % 08 8 U 3 1 Do.
27 3 08 8 20 5 1 C. C Maddoex.
28 36 20) 101 20 6 2 20 ..| Caused id le alarm....... G. ¥, L. Bishop.
3 20| 101 2 2 8..... d0.........| Plaster cracked..................| J. Sid 0"Kesfe.
28 4 48 121 58 5 2 2 | Rumbling....| Sbook buildings...............,.! J. B. FleLt.
10 41 47| 107 15 4 21 20 ]lumblmg C. J. Ehrenicld,
41 36| 105 59 2 li .................... M. W, Gordon.

TABLE 2.—Instr tal seismological reports, March, 1917,
Alaska. Sitka. Magmm Obmato'vre’/ U. 8. Coast and Geodetic  Arizona. Tucson. Magnetic Obmvato% U. 8. Coast and Geodetic
Survey. T Green. Survey rich
Lat., 32° 14’ 48’ N.; long., 110° 50’ 06"’ W, E]evation, 769.6 meters.

° 03" 00’ N N s i
Lat. 57° 03’ 00" N.; long., 135° 30’ 06”” W. Elevation, 15.2 meters, Instruments: Two Bosch-Omogi, 10 and 12 kg,

Instruments: Two Bosch-Omori, 10 and 12 kg. vV T
Instrumental constants: N 10 139

Te 10 181
10 16
Instrumental constants: {g 0 15 . i ] I
! i Amplitude.|
Date. Cht:mo- Phase. | Time. I P B,f.'od j Dis- Remarks.
T, . tanee.
Amplitude. 1 i Am | Ax
Charac- y Period, Dis- '
Date. ter. | Phase.| Time. B, tance. Remarks. T :
An | An A m. s |
31110
31523
1817, H, m. s 31523
Mar. 8 21326 ¥ and 8 confused by 3 18 36
2 22 44 microseisms. Only 318 42
222 46 a few long waves 319 30
234 16 certain on 3 20 50
23514 3.
236 02 358 ..
23922
241 .. .. 14 04 09
25 .. 140416
14 05 04
14 05 20
1413 ..
14 28 47
14 28 58
14 20 54
14 29 56
14 38 ..
14 40 ..




Marca, 1917.

TaBLE 2.—Instrumental seismological reports, March, 1917—Continued.

! Amplitude. '
Perl Dis- }

!

|

Date. |“HS3%] phnso. | Time. | POLH
As | Ax

California. Berkeley. University of California.
Lat., 37° 52' 18’ N.; long., 122° 1§’ 37 W. Elovation, 83.4 meters.

(See Bulletin of the Seismographic Stations, University of California.)

California. Mount Hamilton. Lick Observatory.
Lat,, 37° 20/ 24’ N.; long., 121° 38’ 4" W. Elevation, 1,381.7 meters.

(Yee Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Academy. F.J. Dick.

Lat., 32° 43’ 03"/ N.; long., 117° 15’ 10" W. Elevation, 91.4 meters.

Instrument: T C. D, West

1917,
Mar.

XY

p ng 154 on
dates given,

digés:

g2
sasdsaEauer

*300
*100
*100
*200

EERRRRBR{B

* Amplitudoe on instrument.
California. Santa Clara. University of Santa Clara. T. 8. Ricard, S. 7.
Lat., 37° 26’ 36" N.; long,, 111* 57 03" W. Elevation, 27.43 meters.

(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College. Earthquake Station.

A.W. Forstall, S.7J.

T.at., 39° 40 368" N.; long., 104° 56° 54 W. Elevation. 1,855 meters.
Instrument: Wiechert 30 kg., astatic, horizontal pendulum.

Evident activity at
intervals during

..| Quite discernible but
:| Bardly any record
an;
onE-a. v
Clearer and stronger
than  preceding.
Probably new
quake. No prelim-
inaries can be seen.
lenht:lmd thick-

* Trace amplitude.

MONTHLY WEATHER REVIEW. 131
l . Amplitude. .
Date. Cl:g‘l_'fm—! Phaso. E Time, i P‘E{.‘_"d t&; Romarks.
‘ : ! ! An | Ax
District of Columbia. Washington. U. S. Weather Bureau.

Lat., 337 34’ 12" N.; long., 77° 03’ 03" W', Elevation, 21 metors.
fustrument: Marvin (verticul pendulum, undamped. Mechanical registration .

V T
Instrumontal constants: 110 6.4

1917, m, 8. .
Mar. 3| IL..... . ‘

All phasos masked
by microseisms.
F lost in microseisma.

Phases indetermin-
ate; smsall ampli-
tude.

in  suceeeding
quake.
| Te.....

District of Columbia. Washington. Georgetoun University.
F. A. Tondor{, S. J.
Lut,, 38° 34’ 25" N.; long., 77° 04’ 24"’ :l‘{orl Elevation, 42.4 meters. Subsoil: decayed
to.

Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical.
V T

E 185 54

Instrumental constants: erI lg 5.2

«
1
]
30 ¢

1917,

Sec. | km. |
Mar. i Gram very doubtful
because of mirco-
seisms, especially
on E-W,

| Heavy milcroseisms
Ppresent.

Very heavy thicken-

ing of tracing from
238 24m to 23h 30,
Quite certain of
seismic origin.
Phases not discern-
ible.

Heavy microseisms
t. Phases
difficult to discern.

Confused by heavy

local disturbance.
es on E-W

less distinet.

F lost in second

quake.

42 1. Phases difficult to
41 22 discern; microse-~
41 30 {sm present.
00 00 |.
2082 N mmma(gmsmt.
2uzn .{ E-W very difficult.
21628 “ve .| All phases doubt~
..... 2336 = |ceiercacfanraca]enens ful.
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TABLE 2.—Instrumental seismological rcports, March, 1917—Continued.,
. Amplitude. ! Amplitude.|
Date. Ch‘::w- Phase. | Time. | P “{{"d R “T; Remarks. Date. Cht::w- Phase. | Pime. P‘ii'.{od . ,B“; Remarks.
» | A I » | Ax
i )
Hawail. Honolulu. U. 8. Coast and Geodetic ~ Maryland. Cheltenhom. Magnetic Observatory. U. S. Coast and Geo-

Magnetic Ob: .
Survey. Frank Neuman.

Lat., 21° 19 12" N.; long., 158° 03’ 48" W. Elevation, 15.2 meters.

ph of the Seismological C fttoe of the British Associa-
tion.

T,
Instrumental constant.. 18’5

Instrument: Milne seism

1017,
Mar. 1

© No alistinet phases:
resetnbies aiv Lre-
mors,

Actual maximom at
Ob 32m 12¢ (*1300)
probahly caused by
ohserver entering
room 10 observer
1ime break.

12 04
12 00
1”7u

bt
32
-]

14 22
[
| F..... 14 27

Poand S doubtlul:
may  he artifieiad
disturbanee.

*I'race amplitude.

Ransas. Lauwrence. University of Kunsas. Department of Physics

and Astronomy. T. E. Kester.
Lat.. 38° 57 30" N.: Jong., 95° 14’ 58" W

Instrument: Wiechert.

Elevation, 301.1 meters.

To ¢
< " B 17/ 3.4 41
Instrumental constants. { 31 41

.| See. m
7. . P and | unusually
prominent.

L almost  insignifi-
¢ant, 3
Flost in microseisms.

-{ 8 indeterminahle.

S indeterminable.

14 36 16
28 [enenni. L?....)19 55 24

Isolated pliuse.

detic Survey. George Hartnell.

Lat., 38° 44’ 00" N.; long., 76° 50’ 30” W. Elevation, 71.6 metors.

Instruments: Two Bosch-Omori, 10 and 12 kg.

V Te
£ 10 32

lostramental constants. .4 10 %

ms
Mar. 8. | Phases obscured by

miseismic tremors,

o el
ENNERSSES
SERULSY»

w
i G5

@

Barely percoptille.

Massachusetts. ('ambmlqe Harvard University Seismoyraphic Station,

. Woodworth.,
Lat., 12°22 36 X long., 71° 06 59 W, Elevation, 5.4 meters,
sand over clay.

Foundation: Glucia)

Instrments: Two Busch-Omori 0 kg, horizontal pendulums (mechanics! registration)

Vo7 e
" At constante 5 8 280
Instrumental wn.sl.mv.s,.{N 0 23 4

w7 | H.m.2. | Src. M » k
Mar. 3 J)nsLunw from N-S=
880 km, N-SO=
l()h 13w 474,

Masked by microse-
isms of 4.8 seconds
period. -
ord lueglble.

101 43 1 07 I and 8 lost in
105 37 tangled lines of di-
109 10 urnal waves. Max-
: T2 imum weak. N-S
too fuint.
2 ..., 14 19 30 o?
) 14 19 40
i 14 20 37
14 22 30
U2
P N
2L Not recognizahle on
N-8.
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TasLe 2.—Instrumental seiamological reports, March, 1917—Continued.

Anplitude.|

Period Dis-
T. tance,

| An | Ax

Date. |87 phase. | Time. Remarks.

Saint Lowis. St. Louis University.
tory. J. B. Goesse, S. J.

Lat., 38° 38 137 N.: long., 90° 13’ 58" W. Elevation, 160.4 meters. Foundation: 12 (eel
of tough clay over limestone of Mississippi system, about 300 {eet Lhick.

Missouri. Geophysical Observa-

Instrdment: Wiechert, 80 kg. astatic, horizontal penduluta.

V Te e
Tnstrumental constants.. %0 7 51

-{ Two quakes regis-
| between 1l4h

and 15k Times
i wanting owing to
| contacts not work-
| ing.

New York. Bufulo.

Lat., 12° 53/ 02’ N.; long., 78° 52' 40"’ W. Elovation, 190.5 meters.

Canisius College. John A. Curtin, 8. J.

Instrument: Wiechert 80 kg. horizontal,

V Te el
[nstrumental constants.. 80 7 i

(Report for March, 1917, not received. )

New York. Fordham. Fordham University. Daniel H. Sullivan, S.J.
Lat., 40° 31’ 17" N.; long., 73° 53’ 08" W. Elsvation, 23.9 meters.

Instrument: Wiechert, 80 kg.

V. Ta ¢
Tustrumental constnnts..{{:} 77.3 g? 3"',’;3{

(Report for March, 1917, not received.)

New York. Ithaca. Cornell University. Heiurich Ries.

Lat., 42° 20’ 58"’ N.; long., 76° 20’ 09’ W. Elevation, 242.6 meters.

Instruments: Two Bosch-Owmori. 25 kg., horizontal pendulums (mechanical registration).

V Te e
Instrumental constents..{g 3 g :}
See. ® 2 | km.

Date. C‘t‘:m‘f Phase.
!

|

,\mplitude,!
l’c{iud I Dis-

Time. i tance. Remarks.

T,

Panama Canal Zone. Balboa Heightz. Isthmian Canal Commission.

Ll 87577 597 N Tong., 797 587 207 W Elevation. 27.6 meters,
[ustrments: Two Buseli-Gwori, 100 kg,

" Ta
Tostrumental constants.. 10 20

s. | See.

k. N
L.OS0 | Direction?

i
i
|
I
|

Direction?

B

A
¥tk

S5

Direction?

NVNBNNNN STODDDISD

PEEEESS -

Porto Rico. Vieques, Magnetic Qbservatory. U. 8. Coast and Geodetic

Survey. TF. L. Adams.

Lat., 187 08" 48”7 N.; long., 85° 26° 54 W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omori,

V T
e
Instrumental constants. . 5 {g }é'

1917, H. m. s ’ Sec. " ' » | Em.
Mar. 6. 312u8 Initial phases ob-
32024 scured by wind
| 320 34 tremors.
{ 3 I 58
1 32w
i LR
2! 207 051 3 Initial phases ob-
‘ 211 50 9 scured by wind
| ia% e S
30 "C o] L] on
I 260 .. g’-‘w?
H {
Vermont. Northfield. U. 8. Weather Bureaw. Wm. A. Shaw.

Lat., 44* 10’ N.; long., 72° 41’ \V. Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration.

Ts
Instrumental conStants“{g {8 {g
H.om. s
31824 (.. Very feeble record.
32716 -] E lost during
changing of sheets.
15 107 00 Other phases indis-
: 120 00 tinguishable.
M e Y 1419 18
; 1 F..... 14 30 00
i
8. o...... 14 44 00
; N SN 14 52 00 .
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Tasrx 2.~Tustrumental seismological reports, March, 1917—Continued.
l Amplitude. Amplitude.
Date. | OB proge, | Tima. {P‘;‘_“ Dis- | Remarks. Date. |G o, | Time., | FoH0d Dit | Remarks.
) As | Ap ’ : ) As | Ax ’

Canada. Ottawa. Dominion Astronomical Observatory. Earthquake
Station. Otto Klotz.
Lat., 45° 23' 38" N.; long., 75° 42’ 57 W. Elevation, §3 meters.
Instruments: Two Bosch ph

S0kg. vertical seismograph.

one & Hoyer

vV 1,
Instrumental constants.. 120 26

km.
2, 840

1017,
Mar. 3

OQQOOQN

e
BREES Z5EREREENY
| ERRE S8353ueeRs

proxi-
eismo-
clock

Distance s
. mete.
£ J-, 3 pla
8 .
Irogpe deformation
ment where
17 mm.=1 hour.

LIS

154........ Pyl

8888285y

£ rmmwoocoo
QERLNE SBEEE BEBR8BRA

t 8288

884wy

Canada. Toronto. Dominion Meteorological Service.
Lat., 43° 40° 01” N.; long., 79° 23’ 54"’ W, h{Blevm.lon, 113.7 meters. Subsoil: 8and and
clay.

Instrument: Milne horizontsl pendulum, North: in the meridian,

T
Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom=0.50"",

bt bt
-
89

(1Y)

P
IEBHNRR

1917, H.om. s | Sec. » » | km,
Mar. 3 .1 10 26 54 . . ..| P and § not recorded.
10 29 54 .
10 32 06
10 34 30
10 44 30
316 00
32518
32618
44448
03730 /. Movements u-
049 48 .. ahy lncnasegl‘}?:m
0 50 18 .| firstLtoM.
11148
13412
218 42
2 20 54
22500
10 42 00 Gradua! thickening.
10 44 48
10 60 36
24
00
00 |.
42
24
18
18
36

Cansda., Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N.; long., 123* 19’ W. Ek
Instruments: Wiechert, vertical, Miine horizontal psudulum, North; in the meridian,

, 67.7 meters. Subeoil: Rook.

Ty
Instrumental constant. . 18{ Pillar devistion: 1 mm, swing of boom 0,54,

1917, H.m.a
Mar. 3 ........ L..... 10 25 06
M..... 10 42 27
F.....| 105 52
6 319 42
32310
32738
33305 F uncertuin,
VERTI
P..... 81500 87
L.....| 82800 .
M., | 83300
F.....] 84230
) 7 P L..... 03243
M..... 0 50 00
Fooo.. 13642
10 57 34 May be M pert of
long-distance quake,
14 10 37
14 13 30
14 15 58

bt

[EIRICICICRECY

[RPRE B
58EEN B

* Trace amplitude, A g==true earth movement in u.

SEISMOLOGICAL DISPATCHES.'

KEnoxuille, Tenn., March 5, 1917.

A shock was felt here last evening (Mar. 4) at 9:07 o'clock. This is
the second seismic disturbance felt in Knoxville and vicinity within
the past 10 days. No damage resulted from the slight quake of Sun-
day evening. (Assoc. Press.)

the organization Indi d and coll;

! Reported b; an, 1 station
of Georgetown {’nlversity, ‘Washington, D. C.

by the seismol,
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SECTION V.—SEISMOLOGY.

BEISMOLOGICAL REPORTS FOR APRIL, 1917.

W. J. HuMPrREYS, Profeseor in charge.

{Dated: Weather Bureeu, Washington, D, C., June 2, 1917.}
ABLE 1.—Non-instrumental earthquake reports, April, 1917.

Arrn, 1917

Approxi- Approx
mate A pproxi-
pproxi Intensity
Date, é‘r!;eﬂ Station. m Rossi- g‘uﬁcbg Duration.| Sounds. Remarks, Observer.
- latltude Forel, g
wich tude.
Civil.
ARKANSAS.
1917, H. m, ° ! e’
Apr. 9 20 82 | Black Rock.. 36 08 91 04 3 1| 10h.............| Windows trembled............... 8.J. Howe,
i 3 B| 90 3 45 .{ 3. N. Crutchfleld.
3 19| 9 22 3 .| A. A. Caywood.
35 321 90 22 5 .| A, R. SBhearon.
35 43 8 5 4 .| A, P. 8mith.
36 05 90 25 2 . A.B. Bnowden‘
36 2 80 10 3 .1 J. C. Latt:
3 15| 90 55 2 . Benedictlne Sisters.
36 25| 90 06 34 1] 3| None........| Hanging lamps swayed........... . A, Reed.,
2 ? 00 37 52} 122 18 34 1 1 .{ E. F. Davis.
13 4 03 84 35| 119 M 5 1 Concrete tower cracked. W. H, Duncan.
34 12f 119 08 5 3 Dishes rattled. Press report.
H 2| 19 0 6 1 Most sevare in 0,
34 17| 119 17 4 2 0.
13 12 30 | Cedarville. 41 32} 120 08 2-3 1 T. H. Jobnstone Co.
16 6 00 | Cedarville. 41 32| 120 08 3 ) 3 P Do.
18 23 43 | Calexico.... 32 41 115 30 3 2 C. N. Perry.
21 6 59 | Sonta Barbara 34 2| 119 4 4 2 .| Press report.
Ventura.... 34 17 19 17 4 1 0.
1DAHO.
20 4 30| Plerson......ccoeenueeen.. 4 03] 114 48 5 3 60 | RumbHDE...{oveeencmuomieniimenronaaaaannaness E. E. Lanning.
9] 20 52 38 54| 90 12 5 2 NODe. ..oove feeriineiiiemiiiiicriinncrrinaenes Mildred Brown.
37 27| 89 18 4 2 Rumbling. 1.1 Hale.
37 00| B89 10 4 2 U. 8. Weather Buresu.
37 451 8 14 4 2 Windows rattled .} Prof, F. H, Colyer.
39 17 89 83 5 2 Radiators swayed. .| br.J. D. Conley.
37 46| 89 05 3 P2 S +  EEUO 1. o Ao 3.3, West.
37 55 89 50 5 1 Bulldings trembled ¥. C. Kennedy.
(] 87 36 3 1] J.J. Lemon.
38 48 89 5¢ 5 14 W, H. Morgan,
37 27 88 12 4 11 Buildings trembled . .
37 4| 88 2 3 1 - Elizabeth Davis.
40 38 90 12 34 1 Abram son.
37 22 88 31 4 2. J. M, Ramsey.
38 59 20 26 b 1 W, 'T. Bymer,
38 53 8 25 5 4 F. P. Beawell.
Griggsville. 39 42 90 43 4 2 .| G. F. Kneeland.
Harrnisburg. 37 45 88 34 3 1 .| C ce Bonnell
Highland .. 38 44 89 42 5 1 .| Chas. Schuttinger.
07 88 34 3 1 -| A. E, Wilson.
30| s 48 5 {60 ..... Dr. R, F. Lischer,
31 89 30 4 1 J. D. Lowes,
22| 89 23 4 1 .| E. D. Garlich.
18 89 62 4 3 D. M. Fullmer.
34 88 45 3 3 .| Miss Mae McCabe.
15 88 11 34 1 .1 H. Reeves.
B85 81 2 4 14 Press report.
42 88 10 4 L[ 10| Nome........|eeeerenns E. F. Armstre
48 89 a9 4-5 2 .| U, 8. Weather Buresau.
08 8% L 34 1 W. F, Clend
01 89 50 4 : 3 PR Mary Whulm.
18 90 19 5 1
88 b4 5 1 Cl
19 90 11 56 3 ‘Hbmcht
90 25 5 1 . Pearce.
9 23 35| Anna 37 27| 89 18 2 1 J. 1. Hale.
Valmeyer 38 18 90 18 {......... 1 . . Schaefer.
INDIANA,
? 20 52 | Evansville......co.vuiuns 37 58 87 33
Treviac.......... ceesaanes 30 168 86 21
I0WaA,
9 20 52 Cedar Rapids............. 41 56 91
Clinto! 41 80 90 Care
41 30| 9% Weathar Bureau.
41 38 90 Calderwood.
40 22 1 . Weather Bureau.
40 45 91 . Landes.
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TasLe 1.—Non-instrumental earthquake reports, April, 1917.

Apprgxl- axi |
mate Approxi-
Approxi- Intensity)
time, . mate Number
Date. ' Station. mate Ross{- Duration.| Sounds. Remarks. Q er.
(i,','f:: latitude. lt‘:‘“(ﬂ' Forel, | Ofshocks. bserv
Civil
KANSAS.
1017, H. m. e v ¢
Apr. 9| 20 52| Lawrence................. 38 58{ 90 15 2 Prof. F. E. Kester,
KENTUCKY.
9 2 52 Bardwell.... 36 53 88 o1 3 Arthur Halteman.
- Hickman,, 38 35({ 89 11 4 rs. Ella Werner.
38 52 89 00 3 E. T. Parker.
38 49 88 53 3 W. R. Wilkerson.
37 08) 88 37 5 E. Futrell, jr.
37 0 88 20 4 W. D. Threekeld.
36 35 88 50 3 W. E. Barnes.
36 57 80 05 34 Prof. G. M. Moore,
9 34 38 90 19 b J) FYRRRRPIORT FOPURRUNI RPN bevenencrafrestiactiatettacanasntananiranoans J. M. Phillips.
9 33 30 920 40 56
38 34 90 51 5
37 48 80 36 5
36 54 80 53 4-5
37 2 89 31 ]
a8 57 92 20 34
37 18 80 37 5
38 06 90 33 6l
36 38 80 47 85
36 48 90 04 ]
37 47 90 24 &5
37 19 90 16 58
37 38 90 44 5
7 07 0 25 & 1
39 4| 9 2 b 1 U. 8. Weather Buresu.
38 13 0 30 13 2 D, O. Jarvis.
38 50 90 26 5 1 J. L. Harwell.
38 27 90 32 5-6 1 F. H. Klemme.
37 32 90 39 § 3 Bessle Wilson.
37 81 90 33 5-6 1 E. 8. Totley.
37 36 € 37 [ 2 W. H. Delano.
37 28] 89 4 § 1 L. M, Bean,
39 05 ™" 37 3 1 U. 8. Westher Buresu.
38 2 90 22 58 2 J. J. Hilgert.
38 36 20 31 13 1 0. N. Kulhne.
37 2 20 07 5 2 Blanche Whita,
38 35| 89 33 3 Miss Josfe Smith.
37 34! 89 48 5 E. C. Trickey.
38 81 0 27 8 F, H. l(:lver.
37 49 0 5 5 ..| B. G. Halbert.
37 45 89 51 5 ..| A.E, Deen.
38 17 %0 2 56 .| H. 7. Englebach.
3 46| 00 21 -5 .| Belle 0.
37 57| 90 46 58 B. E, Flynn.
37 67 91 45 4 E. E. Harrls,
38 48| 90 30 ] Louly Saeger.
38 38 90 12 58 U. 8. Weather Bureau.
37 83 80 59 ] J.J. Davis,
38 48 90 40 5 A. B, Iftrf
37 68 90 02 5 L. P. K
37 401 901 30 5 . C. 1, Carnico.
37 45 B89 38 5 1 ..| G. 8. Hatch.
36 54 80 34 4 1{ ..| W, E, Burnham.
37 4 [ ] 1. .| Robert Meacher.
37 58 91 20 5 1f 5. 1. T. Haley.
37 3 00 00 4 2. B. F. Baker.
38 58 a0 4 1 0. Coleman.
38 48 91 07 [ 3 Press report.
37 456 8 32 5 C. R. 8wan.
a7 26 90 17 [ 33 [ E. Barker.
9 37 48 90 36 ..{ G. J. Goeltz.
37 20| B89 31 ..| H. L. Roberts.
38 06 90 33 .} C. C. Mitaken.
3B 13 90 30 D. 0. Jarvis.
37 61 90 38 |. E. 8. Tetley.
37 22| 90 37 .| W. H. Delano,
37 2 80 40 .-| L. M. Bean.
37 46 89 51 ..{ A, E. Deen.
37 83 80 59 .| 4. 3. Davis.
37 58| 80 02 L.P. Kern.
37 58] 91 20 1.'T. Haley.
37 26{ 90 17 E. Barker.
B [ 12 31 4 2 20 [ NOBO....oovufemnerainrnieinienennnernssmannennas Wm. Hosking,
B 39 30| 118 ¢ 3 1 S O E. W. Curtia.
n 3 03 80 14 -2
9 0 34
90 03 3
% 30 +5
9 $B 06 02 2 2 L O PP U. 8. Weather Bureau.
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TABLE 2.—Instrumental reports, April, 1917,
[Time used: Mean rich, midnight to midn} N lat I ).}
[For significance of symbols see Revixw for January, 1917, p, 26.}
§| Ampiitude. Amplitade,
Date. |CB8E0] prose, | Time. | Pefiod D> Remaroa.- Date. {CBS™C1 Prgse. | Time. | Feriod D= | Remarks.
As o Ax As | Ax
Alaska. Sitka.  Magnetic Observatory. U. 8. Coast and Geodetic Colorado. Denver—Continued.
Survey. J. W. Green. -
. 1817. H.m.e. | Sec. ™ » km,

Lat, 57° (3’ 00 N.; long., 135° 30’ 08 W, Elevation, 15.2 meters. Apr. 8|........ Lor....[ 1215 .. . .

B " Fy....[ 1410 .. . Rmrlngrs?msoi‘m
T o , 10 12kg. waves 0
Instruments: Twe Bosch-Omo! and 12Xxg. - od durin?gdapf
vV T More pronounced
Instrumentsl constants: {1% }8 }g edduﬂnx OUrs mark.
. 3 |2 PPN NPPQRFRAN (RPN R ARRN FCurpuy AR Sinusoidal ki

(No earthquake recorded during April, 1917.) recurring  during
day. Weaker but
more frequent than

Axi T Magnetic Observatory. U, . Coast and Geodeti on the Sk
T1ZODna, ucson. agnetic Observa ory.. PN and Geodetic i In....| 10 14 Extremely small and
Survey. F. P. Ulrich. Fa..o.[ 1018 irregular waves at
intervals  during

Lat., 32° 14’ 48" N,; long., 110° 50’ 06’ W, Elevation, 760.0 meters, day.
Instruments; Two Bosch-Omori, 10 and 12 kg. 15 |. o Loeeeaei 1720 L. [0 Somewhat doubtful
o Faueood| 1723 L. as to being seismic,
V Te
Instrumental constants: g }g {g‘g

(No earthquake recorded during April, 1917.)

California. Berkeley. University of California.
Lat., 37° 52 16” N,; long., 122° 15’ 37 W. [Elevation, 85.4 meters,
(See Bulletin of the Seismographic Stations, University of California.)

California. Mount Hamilton. Lick Observatory.
Lat., 37° 20’ 24 N.; long,, 121° 38’ 34 W. Elevation, 1,281.7 eters,

(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Academy. F.J. Dick.
Lat., 32° 43’ 03" N_; long., 117° 15’ 10’ W, Elevation, 91,4 meters.
Instrument: Two-component, C. D, West selsmoscope,

Sec " »
Tremors recorded
durl 24 hours

g ng 154 on
tes given,

.{ *100

* Amplitude on instrument,
University of Santa Clara. J. S. Ricard, 8.7.

Lat,, 37° 26’ 36" N,; long., 121° 57 03 W. Elevation, 27,43 moters,

California. Santa Clara.

(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College. Earthquake Station.

A. W. Forstall, 8. J.
Lat., 39° 40’ 38" N.; long., 104° 56’ 54" W. RElevation, 1,655 meters.

Instrument: Wiechert 80 kg., asiatle, horizontal pendulum,

" Very small stousoid-
al waves of long
period.

District of Columbia. Washington. U. 8. Weather Bureau.
Lat., 38° 54’ 12" N.; long., 77° 03’ 03" W. Elevation, 21 meters.

Instrument: Marvin (vertical p ped hanical registration).
V T
Instrumenta! constants; 110 6.4
1917, H.m. s Sec. » » | km,
Apr. B [....... e...... 20 57 30 Missour! quake.
F.....l 20 68 38 Mijnute but dis-
tinct tremors with
very short t;)fsrlod
superimposed  on
microseisms.
106 45
11328
150 .. (.
623 Doubtful as to being
6 32 seismic.
634
6 35
6 45
16 .| Phases indistinguish-
20 able.
45

BBEZ BV BER8Y

District of Columbia. Washkington. Georgetown University.
F. A. Tondorf, S. J.
Lat., 38° 54" 25” N.; long., 77° 04’ 24" g it’el‘:levutim:l, 42.4 meters. Bubsoil: Decayed
orite.
Instruments: Wiechert 200 kg. astatic horlzontal pendulyms, 80 kg. vertical.

14
165

¢ ¢

E 54 0

Instrumental constants:{N 143 5.2 0
zZ 3.0 0

km.
..| P__very uncestain.
Heavy micro-
seisms present.

1917,
Apr. 21

Phases very difficult
to distinguish.

Heavy microseisms
resent. No dis
inet maximum.

29 e . S I Very heavy micro-
.| seisms present.
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TaBLE 2.—Instrumental reports, April, 1917—Continued.
Amplitude. Amplitude.
Date. |“B21% phase. | Time. | Pepiod Dk Remarks. Date. | B3 phoso. | Time. | Poflod (s Romarks.
Ax | Aw Am | Aw i
Hawaii. Honolulu. Magnetic Observatory., U. S. Coast and Geodetic ~ Maryland. Cheltenham. Magnetic Observatory. U. S. Coast and
- Survey. Frank Neuman. Geodetic Survey. George Hartnell.

Lat., 21° 19’ 12 N.; long., 158° 0¥’ 48" W. Elevation, 15.2 meters.

1 ph of the S | of the British Associa-
tion.

Instrament: Milne

TS
Instrumental constant. . 18.

=

1917.

ec.
Apr. 3.. .

It et et et e
- eiwes

Times uncertain; mo-
tion of paper not
niform.

SBE R2H4W
858 38¥ER

B
-

12........ ...

E )
| &88%

SH%2B BBLBS

BE2N

SE88 BhENS
5888 H3se
8825

[
RREER moo ke

| 528 888 8BRS

2888 RSN u8x3n 883

2555 G868
| ¥8% 383

* Trace amplitude.

Kansas. Lawrence. University of Kansas. Department of Physica
and Astronomy. F. E. Keater.

Lat., 38* 57 30 N.; long., 9%° 14’ 58” W. Elevation, 301.1 meters.

1917. H.m.a
Apr. 9 . mssgg Shock feit locaily.
20
20 53 56
25 13
20 5413 |. Needles left paper at
20 54 1¢ |. end of maximum.
2108 — o
® J BB ..| P and 8 very faint.
236 29 .
23 36 45 |.
2336 47 |.
2 42—
28 ........| P or | 16 18 19 joovonaofonnas

Lat., 38° 44/ 00’ N.; tong., 76° 50’ 30’” W. Elevation, 71.8 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
V T
Instrumental constants. {g }8 g?

(No earthquakes recorded during April, 1917.)

Massachusetts. Cambridge. Harvard University Seismographic Station.
J. B. Woodworth.

Lat., 42° 22 36" N.; long., 71° 06’ 59’ W. Elevation, 5.4 meters. Foundation: Glacial
sand over clay.

Instruments: Two Bosch-Omori 100 kg. horizontal

ol (mechanical reglstration)

V T¢ ¢
lnstrumontalcoustmts..{ﬁ gg g 43

(Report for April, 1917, not received.)

Missouri. Saint Louis. St. Louis University. Geophysical Observa-
tory. J. B. Goesse, S. J.

Lat., 38° 38’ 15'" N.; long., 90” 13* 58" W, [Elevation, 160.4 meters. Foundation: 12 feet
of tough clay over limestone of Mississippi syatem, about 300 feet thick.

Instruments: Wiechert, 80 kg. astatic, horizontal pendulum.

V T »
Instrumental constants.. 80 7 5:1

1017,
Apr. %

See, » u | km.

.| Local shock; period
of 4.5 seconds; am-
plitude 19-20 mm.
A very blurred rec~

ord.
.| N-8 record too
blurred.

1Ia....
M

ﬂééﬂ

T88 888l
828 888~

- T O O B e N P T Hour contact out of
order.

New York. Buffalo. Canisius College. John A. Curtin, S.7J.
Lat., 42° 53’ 03"/ N.; long., 78* 52’ 40"’ W. Elevation, 190.5 meters.

Instrument: Wiechert 80 kg. horizontal.

V T «t
Instrumental constants.. 80 7 51

(Report for April, 1917, not received.)

New York. Fordham. Fordham University, Daniel H. Sullivan, S.7J.
Lat., 40° 51’ 47* N.; long., 73° 53' 08" W. Elevation, 23.9 meters.

Instrument: Wiechert, 80 kg.

V Te ¢
72 8.6 151
mttumenmwmtmu..{g 2 71 381

1
3
(No record, clock connection out of order.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 20’ 58 N.; long., 76° 20 08" W. Elevation, 242.6 meters.
1 pendilums (. . \
V Te o
Tnstrumental constanta..{% 13 % §1

(Repart for Ai;ri], 1917, not received.)

Instruments: Two Bosch-Omor, 25 kg.,
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TaBLE 2.—Instrumental reports, April, 1917—Continued.
Amplitude. Amplitode.
Date, |CBSMC pposs, | Time, | Fefod Dis Remarks Date. [CHERS pgse, | Time. | Pefiod Dis- Remarkn,
’ "] As | Ax 1 ’ " A | Ax ]
Panama Cansl Zone. Balboa Heights. Isthmian Canal Commission. Canada. Toronto. Dominion Meteorological Service.

Lat., 8* 57 30 N.; long., 79° 33’ 20 W. [Elevation, 27.6 meters.
Instruments: Two Bosch-Omori, 100 kg.

V T
Instrumental constants.. 10 20

(No earthquake recorded during April, 1917.

Porto Rico. Vieques. Magnetic Observatory. TU. S. Coast and Geodetic

Survey. F. L. Adams
Lat., 18° 08 48" N.; long., 65° 26' 54” W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omori.
V T,
Instrumental constants. .{; 10 1%

(No earthquake recorded during April, 1917.)

Vermont. Northfield. U. 8. Weather Bureau. Wm. A. Shaw.

Lat., 4° 10’ N.; Jong., 72* 41' W, Elevation, 256 meters.
Instruments: Two Bosch-Omorl, mechanical registration.

V Ty
10 15
Imh'nmmtnlmnmtu..{g 10 16

1017, A
Apr. 28

o3

Sec. » s | km
ceeee N%lg)hm discerni-

3

s
00 |.
00

Lat., 43° 4 01 N.; long., 70° 28’ 54'' W.d:.‘levnum. 113.7 meters. Subsoll: Sand ang
Y.

Milne hori dul

North; in the meridian,

Pillar deviation, 1 mm. swing of boome0.50",

_
RE
A
4

Bee, ” » | km.

E
o
**.
)
ST 1

-3

——D e
3494

OD  rrirs
BHEEERE B5 SRR &5RIE S8

®
e
o
SEE¥RE £2 88%

PPN

9 d9ad

*Trace amplitude.
Csneda. Victoria, B. C. Dominion Meteorological Service,

Lat., 48 3¢’ N.; long.,123° 19’ W, [Elovation, 67.7 meters, Bubsoll: Rock.
Instruments: Wiechert, vertical. Milne horizontal pendulum, North; in the meridian,

Ty
l!'. Pillar deviation: 1 mm. swing of boomw0.54",

Canada. Ottawa. Dominion Astronomical Qbservatory. Earthquake
Station. Otto Klotz.

Lat., 45° 23’ 38" N.; long., 75° 42 57" W. Elevation, 83 meters,
Instruments: Two Bosch photo, bic horfzrontal pendulums, one Spindler & H
p aaf' ?ertlml seismograph, oyer

vV T,
Instrumental constants.. 120 26

1017.
Apr. 20 (... ... | PR

w5

SRR 9 BSEHEER suwsd
o

——

DADRRD e

[
L aRRRR

P ly of
the order of 11,000
km.

I
©
-

L well marked.

1917, H.m.s. | Sec. » m.
Apr. 31l.. 134830 |
13 5528 |.
14021 |
“Hua
13 f........ M..... 358803
f < 7 O Pr....] 10030,
M..... 12149
16 16 06
16 16 48 |.
J123034 1.
123234
J123¢ 33
12 38 31
12 48 55

#Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Tokyo, Japan, Mar. 18, 1917. (Belated dispatch.)
Heavy earthquake felt in Tokyo to-day from 7:20 to 7:30 &. m.,
local time.
London, Apr. 4, 1917. .
Reuter's Melbourne correspondent reports a locsl earthquake having
been felt in towns in northeastern Victoria. A dispatch to Reuter

1 Reported by the zation indicated and coll | station
Georgesown University, W B!

by the seismologi

at
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from Auckland, New Zealand, says a violent eruption of the volcano
Waimangu began Sunday and still continues. Two persons have been
killed. (Assoc. Press.)

St. Louis, Mo., Apr. 9, 1917.

A distinct earthquake shock was felt for several seconds this after-
noon throughout this section. A number of windows were broken
and several chimpeys were knocked down. The after-vibrations
continued for eight minutes. (Assoc. Press.)

[See Table 1 and note hereunder, this issue of the Review.]

Sante Barbara, Cal., Apr. 12, 1917. .

A severe earthquake shock waa felt here at 8 o’clock to-night. No
damqgge was done. Ventura and Oxnard, 20 and 30 miles east, respect-
ively, along the coast, also felt the shock but experienced no damage.
(Assoc. Press.)

Los Angeles, Cal., Apr. 20, 1917. .

Two earthquake shocks in rapid succession were felt in various parts
of southern California late to-night. No damage was reported. (Assoc.
Press.)

London, Apr. 27, 1917, 8:38 a. m.

A violent earthquake in Tuscany and Umbria is reported in a Rome
dispatch to the Exchange Telegraph Co. to have occurred on Thursday
morning. Many l[lmrsons are reported killed at Monterchi, near Arezzo,
the capital of the Province of that name. Considerable material
damage is also reported. (Assoc. Press.)

Rome, Apr. 80, 1917,
Earthquake shocks were reported at Monterchi to-day, the same
district laid waste by earth tremors last week. (United Press.)

THE MISSOURI EARTHQUAKE OF APRIL 9, 1917,

By Roy H. FincH, Assistant.
[Seismological Investigations, Weather Bureau, May 29, 1017.]

On the 9th of April, 1917, a little before 3 p. m., central
time, an earthquake occurred near the middle of the east-
ern border of Missouri that was felt in 10 different States.
It was felt over most of Missouri and Illinois, and at
many places in Iowa, Wisconsin, Indiana, Kentucky,
Tennessee, Mississippi, Arkansas, and Kansas. At first1t
was thought that the quake had its origin in the New
Madrid region, but later reports indicate that the epicenter
was somewhere between there and St. Louis.

Most of the information relative to this quake was
obtained from some 160 question cards filled out by co-
operative observers of the Weather Bureau—postmasters
and others—most of whom rendered these reports
shortly after the occurrence of the shock while its effects
were still fresh in their minds. The majority of the
accounts thus received are given in some detail in Table
1, page 182, of this issue of the REviEw; their intensities
ang geographical distribution are shown on the accom-
panying 1soseismal map, figure 1.

As was recently pointed out by Montessus de Ballore,*
the use of isoseismals drawn from estimates of intensities
that at best are bound to be at variance is unsatisfactory.
Nevertheless such isoseismals give a better idea of the
relative distribution of intensities than would be had if
omitted.

The area over which this quake was felt, olh&t:acal in
shape, extends about 600 miles in a north-south direction
and over 500 miles east-west, covering a.%proximabaly
200,000 square miles. In addition to be oth felt and
instrumentally recorded at St. Louis University, St.
Louis, Mo., and the University of Kansas, LaWtencs,
Kans., slight records were also obtained at St. Ignatius
College, C%evela.nd, Ohio, about 520 miles away, and the
Weather Bureau, Washington, D. C., about 760 miles from
the epicentral region. .

The beginning of the disturbance as given by the ma-
jority of observers was 2® 52® to 2» 53= p. m. (Central
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time). The time at origin as calculated from the seismo-
graph record of the University of Kansas was 2¢ 52
24* 4 5°. This is in fair agreement with the record ob-
tained at St. Louis University, within a very short dis-
tance of the origin, which began at 2 52= 30° p. m.

Sounds were quite generally reported within the terri-
tory bounded by the V isoseismal. Within the VI iso-
seismal many places reported that heavy rumbling both
preceded and accompanied the shock.

No good evidence as to the direction of the vibrations
is at hand, though the majority of the observers thought
it was east-west. The observer at Ironton, Mo., Mr. %V
H. Delano, says that he looked down and could see the
earth rock—nse up and sway back and forth as from
west to east.

The damage occasioned by this quake was slight.
Some windows were broken, bricks shaken from chimneys,
and plaster cracked over most of the territory bounded by
the VI isoseismal. Several horses were thrown to the
pavement in different parts of St. Louis. A painter
working on a ladder in Granite City, Mo., was shaken off
and fell into a flower garden but was unharmed. Many
people hurriedly left their homes in fright. The school
children at Warrenton, Mo., and several other places, were
thrown into a panic and were dismissed. As is well
known, birds and many other animals are more sensitive to
light shocks than human beings. This may explain why a
team of horses in Golconda, 1ll., were uneasy and restless
at the time of the quake while the driver felt nothing.

No preliminary shocks to the main quake were noticed
exceﬁt for a slight tremor that was recorded on April 9
by the seismograph at St. Louis University, 8" 45® a. m.
A second shock at 5° 35™ p. m. was felt quite %;anerally
over most of the southern of the territory bounded
by the V isoseismal and was specially noticeable in the
corresponding part within the 31 isoseismal. This would
lead one to think that the origin was located somewhere
in the southern half of the Vf isoseismal area.

The middle Mississippi Valley, the southern Appala-
chian region, the Atlantic Coastal Plain in the vicinity of
Charleston, S. C., northern and eastern New York, and
New En%land are the well-known seismic regions of the
eastern United States. Most, though by no means all,
of the middle Mississippi Valley quakes occur in the New
Madrid region. Two quakes, one occurring on May 26,
1909, the other on January 2, 1912, and described by
Udden ? apparently had their origin southwest of Chicago.
Scarcely a year pesses without one or more quakes bemg
felt in the New Madrid region. One on October 7, 1857,
whose origin appears to have been either a little to the
south of St. Louis or near New Madrid, was not quite
as severe as the one under discussion. Another that
occurred on Qctober 31, 1895, was probably the most
severe since the great shocks of 1811-12. The last shock
of note in this region occurred on December 7, 1915, when
an intensity of V Rossi-Forel was reported. Several ob-
servers ventured the assertion that the quake under dis-
cussion was the most severe since the great New Madrid
earthquake, and this may be true for the region about St.
Louis but is improbable as regards southeastern Missouri.

Judging from the distance to which the waves of this
disturbance was propagated it seems probable that the
origin was at some depth below the surface. It is known
that a series of feults, running in a general east-west direc-
tion, occur in the underlying Paleozoic rock of thecentral
region of this earthquake, and it is probable that the recent
shake had its origin in one or more of these faults.

1 Bull., Sels. 00. Amarica.

3 Trens., [llinols Academy of science, 1912, &:——
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR MAY, 1917.
W. J. Huvprugreys, Professor in charge.
{Dated: Weather Buresu, Washington, D. C., July 3, 1917.]

TaBLe 1.—Non-instrumental earthquake reports, May, 1917.

Approxt- A 1
ma ;| Approxi- :
Approxi- Intensity I
Date. | Sime, Station. Il‘mte mato | Tpoci” | Number in tion - Sounds. Remarks. Observer.
Green- latitude longi- Forel of shocks.
wich *| tude, N
Clvil.
1917, ° ! °
May 11 38 42| 119 46 5 1 .| W.8, Coyan.
39 14| 120 48 5 2 8 F. L. Harmon,
18 6 08 | Caloxico................... 32 41| 115 30 3 1 1 | Rumbling...| Sounds before shock............... C.N. Perry.
19 6 35| Yorba Linda.............. 33 61| 117 50 5 2 3| Faint....... Awakened peoplo....ooiiviiaianes W. A. Walkor,
19 7 19 | Yorba Linda..............| 33 561} 117 50 4 3 3| Falnt..ooo Jeneennnnnnns heicutiuetaieiatesraoens W. A, Walker,
20 9 45| YorbaLinda............ .| 33 511 117 50 5 ) IR T, Rumbling,..| Shook buildings................... W. A. Walker,
27 9 30 32 59 115 40 3 1ieeaeneas| Loud....... M. D. Witter.
23 6 07 32 40 1186 40 5 1., Nonpe........ . R, Wieste,
33 35| 114 38 |.......... 14 None C. L. Suits,
32 59| 115 40 8 1 Many frightened. M. W, Witter,
32 41| 115 30 4-5 2 .. .| Lifting motion noted. 1. R. Ralston,
33 40) 18 10 4-5 b2 B 2 O Frank McCarroll,
431 118 12 34 1 Bruee Drummond.
33 05| 118 37 5 2 J Vogt.
33 34} 116 05 5 1 E. A, Palmer,
33 11) 118 42 3 1 E. H. Davis,
34 13| 118 16 2 2 Wendell P. Hoge,
33 22| 116 52 34 2 Esther Howlett.
32 43| 117 15 3 1 F.J. Dick.
33 58| 117 21 5 1 Press report.
33 17| 116 37 3 1 Resm.
28 7 05 32 41| 116 30 3 1 H. M. Rousa.
28 10 17 33 05| 116 37 5 1 W.J. Norman.
31 2 10 | Brawley 32 59} 115 40 5 1 M. D. Witter.
Calexico... 32 41| 115 30 3 2 H. M. Rouse.
31 4 35| Cahuilla................... 33 32| 18 43 5 1 4 Dr. W. L. Shawk,
MISSOURIL.
9 9 - | Hendrickson.............. 38 50 90 28 4 1 1 — | RUmblNg . e iiceieeiicenanae ..] Geo. Magill.
9| 15 — | Hendrickson.............. 36 60| 90 26 3 b S PO P AP, etetereiieaiaenaeaaas Geo. Magill,
NEW YORK.
22 8 59 44 22 75 54 3 1 6 | Rumb A few peopl X Douglas F. Manning,
4 38 75 10 4 1 12 | Faint....... Many awakened .| U. 8. Weather Bureau.
44 51 74 18 -5 1 10 Press report.
3 57 75 53 +5 ) U .} Press report,
22 919 44 38 75 10 3 | S E S O U. 8. Weather Buresu.
VERMONT.
22 8 69 | Foerrisburg....cc.ccvuen...] 44 13 73 15 3-4 .| Windows rattled.. Rev.J. H. Long.
Montpelier.......ceceee..| 44 16} 72 34 3 .| Peoplo awakened . Press report.
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TaBLE 2.—Instrumental reports, May, 1917.
[Time used: Mean G i idnigh N pi ]
[For significance of symbols see REVIEW for January, 1017, p. 26.)
Amplitude. Amplitude.
Date. Schg Phase. | Time. Pe‘:x“‘?d' _— tg;. Remarks. Date. Ec]:::' Phase. | Time. Pe[ll‘?d. ta?n‘:é. Remarks.
As | An An | Aw
Alaska. Sitka. Magnetic Observatory. U. 8. Coast and Geodetic California. Berkeley. University of California.
Survey. J. W. Green. Lat., 37° 52’ 18" N.; long., 122° 15’ 37 W. Elevation, 85.4 meters.
Lat., 57° 03' 00" N.; long., 135° 30’ 06 W. Elevation, 15.2 meters. (See Bulletin of the Seismographic Stations, Univereity of California.)
Instruments: Two Bosch-Omori, 10 and 12 kg.
v on California. Mount Hamilton. Lick Observatory.
Instrumental constents...{& 10 187 Lat., 37° 2 24" N.: long., 121° 38 34” W. Elevation, 1,281.7 meters.
- (See Bulletin of the Seismographic Stations, University of California.)
1917. | Homsl| sec. | w | o [km i
May 1... 8 lﬁnd Lbungertain. -
eir'{‘x?qyuaiis“%?é’r‘? California. Point Loma. Raja Yoga Academy. F.J. Dick.
lap.
P Lat., 32° 43’ 03" N.; long., 117° 15’ 10 W. [Elevation, 91.4 meters.
Instrument: T p C. D. West se! P
1017, H.om. s | Sec.
May 2 Tremors _recorded
3 during 24 hours
8 ending 15 on dates
[N PO 10 glven, except the
18 record of a local
g shock on tho 28th.
26 -
28 .| 2 to 3 seconds dura-
[} 35 IR, 8 50 54 30 tion.
8 53 39
85128
85525 * Amphtude on instrument.
8 % 2
9 06 — R - s
10 a; - California. Santa Clara. University of Santa Clara. J.S. Ricard, S.J.
112 —
Lat., 37° 26’ 36'" N.; long., 12L° 57’ 03"’ W. Elevation, 27.43 moters.

Arizona., Tucson. Magnetic Observatory. U. 8. Coast and Geodetic
urvey. F.P. Ulrich.

Lat., 32° 14' 48" N.; long., 110° 50’ 06" W. Elevation, 769.6 meters.

Instrumonts: Two Bosch-Omori, 10 and 12 kg.

V T
T 10 139
Instrumental constants. .4y 10 189
1517, H.oom & | See
May 1........ 18 39 36 4 S and L doubtful.
-{ 18 39 40 4
18 50 01 n
18 50 08 14
19 02 41 14 |,
19 03 01 16
19 08 43 21
! 19 29 52 16
19 42 — 16
2246 — 1.,
25 ... 2
4
6
12
28 ). 6 06 42 4
6 06 44 2
08 05 5
08 10 6
13 —
15—
31 .. 55 24 4
55 39 8
01 41 14
01 41 4
04 40 22
08 26 12,
09 57 22!
41052~ 1.
66— )

(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College.
A. W, Forstall, 8, J.

Lat., 33° 40’ 36" N.; long., 104° 56’ 54’ W. Elevation, 1,655 meters.

Earthquake Station.

Instrument: Wiechert 80 kg.; astatic, horizontal pendulum.

1917, H.m. s | Sec. m " km.

Moy 1 [...c.oen P..... 1849 .. Lo e P and 8 somewhat
obscnred.

Three sets of wuves
appear on record.

Wauves appear in
shurp,  well-de-
fined groups with
periods of calin
between.

Another maximun
at 19k 150,

Very regulur sin-
usoidal waves.
‘Three  well-de-
fined groups. No
preliminaries vis-
ible.

Wavelets at inter-
vals from it to
13" of lon period
and small antpli-
tude.

Vory gdistinet and
rogular  sinnsni-
dalwaves. Time
doubtinl; clock
stopped. Norec-
ort on B-W.

3. Imeo.s
Fu....

* Trace anmplitude.
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TaBLE 2.—Instrumental reports, May, 1917—Continued.

Amplitude. A Amplilude.
Char- N Porlod. Dis- ks ) Char- | Period. Dis- T amnarks
Date. | ~iar. | Phase. | Time. T, tance. Remarks. Dato. | osr. | Phase. | Time. T tance. Remarks..
As | An Aa | Aw
District of Columbia. Washington. U. S. Weather Burean. Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic
Lat., 38° 54° 12" N_; long., 77° 03 03" W. Elevation, 21 meters. Survey. Frank Neumann.
Instrutnent: Marvin vertical pendulum, undamped. Mechanical registration. Lat., 21° 19 12 N.; long., 158° 03’ 48 W. Elevation, 15.2 meters.
vV To Instrument: Milne sei >h ismological C i Bri 4 -
Instrumental constants..110 6.4 St of the tion. ee of the British Assocla
. T
1917, H.om. s km. | . Instrumental constant..18.6
May 1 1836 30 |.. 8, 760
a5 : 1917, H.m.s.
1857081 May 1il........ .t 18 35 54
19 29 30 18 44 00
19 50 00 18 58 48 :.
30 33 00 20 05 00
20 a1 00 j283700
.| 23 00 00 2
4 1 46 00
23500

. l’ ™ 2

I
DR VR AR A CICICD b

03 |. .| Phases uncertain.
00 |.
46 | .{In California. 2 - 1
00 Phases indistin- 777777 1
guishable.
P ™
k2 P, BI:( 13
13
prd F 13
00 L waves very irreg-
0 dlar. ¥y L 2N PSRN Il: 8
M 1
17 |..
C. 1
00 |. F 2
* Occurrence and times based on experimental records of Marvin’s new 2-component 8 J-eeeeen { g
vertical pendulum, not yet describod. bve 2
District of Columbia. Washin:l)ton. Georgetown University. % i %3
F. A. Tondorf, S. J.
Lat,, 38° 54’ 25 N.; long., 77° 04’ 24" ‘Igi l1{:21eva.tim:|. 42.4 meters. Subsofl: decayed LATEREEEE g& g
orite.
Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical. F 8
v |- I PR ..} 6P 16
To o 30l 16
E 185 54 0 L 16
Instrumental constants..iN 143 52 0 M 16
Z 80 3.0 0 ) 18
1017. H.m. s | Se. M I km. 19

.| 18 46 06
18 56 10
.| 18 56 26 |.
190211 |.
1190217 |,
.19 20 47 |,
1934 17 |.
2140 ..

May 10........ 9 Microseisms present.

.| Microseisms present.
Sheet put on at 12b
58m; at 12k 59« jong
waves show.

.| Microseisms present.

Very heavy micro-
selsms present. No
distinctmaximum.

BEBER coo BHRE MRES
& RS2 RRERE PEEND U85 L3EY YUSKRSS SENHS ANE FUREE ENNOE BED BN Russy NEEN pRsg

88 8348 838XL SSREY S5 8357 88532 3SEYY 843 333¢8 288NR 8¥E BEL SS28 2388 5533

Time of T doubt-
ful. Observer
enterod room at
time of maxi-
mum,

3333

All phases doubtful.

2 oocw

85705 Vertical shows P at
ra g B i 38
- inot.
T : Ban
HEi 2 3 PR }g.’g%
S [P— 1
croseisms t.
2010 .. p 054;

* Trace amplitude.
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TABLE 2.—Instrumental reports, May, 1917—Continued.
Amplitode. Amplitude.
Date. | SHT" | Phase. | Time. [Pefiod- Dl | Remarks. Date. | SBE- | phase.| Time. [Perlod: (D> | Remarks.
As | Ax An | An
Hawaii. Honolulu. Magnetic Observatory—Continued. Massachusetts. Cambridge. Harvard University Seismographic Station,
J. B. Woodworth.
M31"917.24 g ééz 51:‘25 Szc . » u | km. Lat., 42° 22’ 36" N.; long., T1* 08 W';:g.ov%:ecvl:tyifm, 5.4 meters. Foundation: Glacial
25 |eos00 ) . I
Instruments: Two Bosch-Omori 100kg. b dul ( h ).
2 42900
183 e & 2 ‘o
Instrumental constants. . .
» 610 2 {N 50 25 41
624 12 o
e (Report for May, 1917, not received.)
7 09 00
31 854 42
900 12
912
12 18 00 Missouri. Saint Louis. St. Louis University. Geophysical Observa-
tory. J. B. Goesse, 8. 7.

* Trace amplitude,

Kansas. Lawrence. University of Kansas. Department of Physics.
and Astronomy. F. E. Kester.

Lat., 38° 57 30" N.; long., 95 14’ 58 W. Elevation, 301.1 meters.
Instrument: Wiechert.

V Ty e
Instrumontal constants..{g g; g: :}
1917, H. m. st Sec B # | km.
May 1 .| 18 40 51 [,
18 51 20 1.
1009 27
1911 07
19 26 17
W23
2200 .. |.
8 16 13 04 |. Record on E-W
16 14 00 |, very illegible.
16 10 14 | iPx may be
1627 33 |, building shock.
16 48 50
17 37 ..
k) N PO N-8 not recording
properly.

Maryland. Cheltenham. Magnetic Observatory. U. 8. Coast and
Geodetic Survey. George Hartnell.

Lat., 38° 44’ 00”” N.; long., 76* 50’ 30’ W. Elevation, 71.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

vV
Instrumental constants. . I‘Q }g 322
1917 Sec. I3 n km.

May 1 |........ .1 8 and L doubtful;
it may be that
there are two
earthquekes over-
lapping.

31 8 57 03
8 57 06

9 04 46

9 04 49

9 }3 b2

913 35

920 27

9 22 46

9 39 —

946 —

1021 —

10 26 —

I

Lat., 38° 38’ 15" N.; long., 80* 13’ 58" W. Elevation, 160.4 meters. Foundation: 12
feet of tough c'lay over limestone of Mississippi system, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendulum,

V To ¢
Instrumental constants.. 80 7 5:1

H.om.s| Se. B m km.
eP.... ;84501

II,... Times uncertain;
wireless time Berv-

ice suspended.

4| L....feP....

9 Tu.....] 0n.....] 36 60— |........
Foeeelf 1740 — [........]

25 [ Tyoooof 0. | 1483 — ) ...
F.....]1602—1........

81 | M....

New York. Buffalo. Canisius College. John A. Curtin, S. 7.
Let., 42° 53’ 02 N.; long,, 78° 52’ 40’ W, Elevation, 180.5 meters.
Instrument: Wiechert, 80 kg., horizontal.
Instrumental eonstantsv.g(’) 77" 6g:l

(Report for May, 1917, not received.)

New York. Fordham. Fordham University. Daniel H. Sullivan, 8. J.
Lat., 40° 51’ 47 N,; long., 73° 53’ 08" W. Elevation, 23.9 meters.
Instrument: Wiechert, 80 kg.

V o e

72 7.2 1
Instrumental canstants..{y; 72 772 3.

(Report for May, 1917, not received.)
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TasLE 2.—Instrumental reports, May, 1917—Continued.

Amplitude. Amplitude.
Char- N Period. Dis- Char- N Perijod. Dis- "
Date. actor, | Uhose.| Time. T. cance. Remarks, Date. acter, | Chases | Time. T, tance. Rewmarks.
A | Ax An | Ax
New York. Ithaca. Cornell University. Heinrich Ries. Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.
Lat., 42° 28’ 53 N.; long., 76° 20’ 09” W. Elevation, 242.6 meters. Lat., 44° 10" N.; long., 72° 41’ W, Elevation, 256 meters.
Instruments: Two Bosch-Omori, 25kg., h tal p icalregistration).
V T e Instruments: Two Bosch-Omori, mechanical registration.
E 13 22 41 v
Instrumental constants. {y¢ 13 22 41 . l o (E 10 fg
strumental constau s..{N 10 18
1917, H.m. 3. " km.
May 1 e 8 |. ..| Instrument out of 1917, H.m.s. km.
. . .| order during later May 1{IL....\P 18°37 26 8,360
part of April. S, 1 18 47 04 ..
L 18 57 00
L 19 23 20
L 19 27 20
F 22 40 00
L I PR 8.. 16 18 13
L . 16 46 45
Foo.j1725001.....
. I TR I 14 59 23
2 F..... 15 10 00
31| I,.... 8 56 57 |.
2. S, 904 16
L 913 28
2 F..... 11 00 00
’ E3 0 ! I 19 57 00
Fo.... 20 00 00 |.
4
° Canada. Ottawa. Dominion Astronomical Observatory. Earthquake
Station. Otto Klotz.
® Lat., 45° 23’ 38" N.; long., 75° 42' 57" W. Elevation, 83 meters.
25 Instruments: Two Bosch photoimphlc horizontal pendulums, one Spfadler & Hoyer
80 kg. vertical seismograph.
V T,
31 Instrumental constsats..120 28
1017 H.om.s,
May 1 3 87 0 and distance ap-
18 43 00 proximate.
- 18 54 58
1 856

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.

Lat., 8° 57 39’ N.; long., 79° 33’ 29 W, Elevation, 27.6 meters.
Instruments: Two Bosch-Omori, 100 kg.

Instrumental constants. . 1‘1; ,}.B
(Report for May, 1917, not received.)

Porto Rico. Vieques. Magnetic Observatory. U. S. Coast and Geodetic
Survey. F. L. Adams.

Lat., 18° 09’ N.; long., 85° 27 W. Elevation, 190.8 meters. 2 (RTTRPON I ) PR

Instruments: Two Bosch-Omorl. L.....

NRERER

2388 K8Y 858 LS AN ASUNRTSASRVRE

—~=

vV T
E 10 175 2

2
2
2
Lo 408 = f ool
Ingtrumental copstants. .\ 10 3180 20000 Clreeeeeed ol : y
{§ 1 195 DTN {5 7 g | 2 NS N R
1917, Hom.s | Se. a | ow | km. creeeee] Ol F 1508 18 e .
May 1 .| 1873735 7 8 and L uncertain. o2 L 15 17 —
18 46 43 7 It may be that two ceere U5 30 — e R T R
18 56 25 earthquakes over-
18 56 27 lap. 3 {1258 00
19 21 50 13 08 00
19227 13 35 00
19 22 55
19 25 27 L) S . 13321
19 40 07 13328
s 188
- 14010
20 04 — 14736
21 05 — 14824
2127 — {155__
223 —
[ 16 35 00 F.. 245 —~
J171230
18 08 00 91 {gﬁg
;) 3 TR 909 19 16 14 2
033 40 16 24 02
ggm 16 24 05
- 16 39 00
942 — 16 44 24
10 25 — 16 58 00
10 30 — ggm




Canada. Toronto. Dominion Meteorological Service.
Lat., 43° 40’ 01"’ N.; long., 70° 28’ 54" W lElevatlon, 113.7 meters. Subsoll: Sand and
o

[ PN [ PR Possibly a dual
eL
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Taniz 2.—Instrumental reports, May, 1917—Continued.
Amplitude. Amplitude.
Char- [Period. Dis- B A Char- Period. Dis-
Date. | goror. | Phase. [ Time. T, tance. Date. | Joier. | Phase. | Time. T, tance. Remarks.
An | Ax An | Ax
Canada. Ottawa. Dominion Astronomical Observatory—Continued. Canada. Toronto. Dominion Meteorological Service—Continued.
1917, H.m. s
May 22 90034 Localshock. Afew  May 4 Amp| S| v | & |Fm

9 00 37 people were swak- 113 N

9 00 42 ened. 135 .

14 59 10 ! el

1501 14 158121

15 16 — 156121

313 54 |

6 22 40
g ﬁ % 335 .
6
6 25 3 125
632 — 7 0 00
FE 8%
juaz
912 00 7 3 ;2
917 %0 is
9 16 18 Marked  disturb-
9 33 00 16 28 ance.

044 — 16 32
9 65 — 16 41
10 02 — 16 45
11 16 30 17 00
11 456 00 17 03
101 e
- 00
[ I ORI °L~---{zuos— T
18 39
=T 18 53
34
36
37
40
41
49

1 Milne hort: 1 dul North. Inthe meridian.

T
Instrumental constant. . 18.. Pillar deviation: 1 mm. swing of boomw0.50"",

1017, Sec., m » km.
May 1 Vibrations laago
and clearly de-
fined. 8 waves
of large ampli-
tude.

4
2.0 51 84 |eneifeeneneiifeniieanny
2 einanns 21 36
25 42 |.
27 54
13 12
2 33154 May be part of pre-
3 b8 42 ceding quake.
41224
50624
2 515 24
526 30
52018
71912
2 81418
818 00
2 439
5 02

20 .
20 . earthquake.
20 .
{21 .
-2 .
21 -eveai]evaessf Fin gir currents.
Mi......QL?....1 2235 -eeaeseleeerailone. ! Phases masked by
Lr....| 2249 air currents.
L2, 281054 ceeeneisfennancfennenifones.d] F lost in air cur-
rents.
24 [........fel....| 2025
ceees) 2027 ceeennen TR D A A
25 |..... 14 58
15 01
15 05
2 6 58 Marked gradual in-
704 creasing and de-
712 creasing thicken-
748 ing.

31 In Alu(llm. Marked

Trecord.

BRBEEEVE $BES SL8 88 I8E REES88 SEES2IILIVLE 88 BR5S8 FXLRIRTRE»

coooecn
REESREE

3.

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N.; long., 123° 19’ W. Elevation, 67.7 meters. Subsoil: Rock.
Instrument: Wiechert, vertical; Milne horizontal pendulum, North. In the meridian.

To
Instrumentsl constant.. 18. Pillar deviation, 1 mm., swing of boom==0.54"".

1817,
May 1

I km.

.16, 370 | Kamchatka.

Timeunreliabile for
L, M, and F.

* Trace amplitude.
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Mar, 1917.
TaBLE 2.—Instrumental reports, May, 1917—Continued.
Amplitude. Amplitude. )
Char- Period. Dis- Char- Period. Dis-. -
Date. | rieo | Phase. Time. . N " tanco. Remarks, Date. acter. | Phose. [ Time. T, R N tance. Remarks.
i N n N

Victoria, B. C. Dominion Meteorological Service—Contd.

Canada. Victoria, B. C. Dominion Meteorological Service—Contd.

Canada.
1917, H.m.s. 1917, H.m.s. | Sec. “ » km.
May 2 |....... PorS.| 1522 May 25 145202 .. s
M..... 210 13 :
F..... 231 32
2] L..... 34127
Fool. 40444 2
b T M..... 51212]....... *00 ... e 1
2 .| 14 54 52 +.
. 1502 49 31 Algskan Peninsula.
S waves of large
3 amplitude.
4
[
7
sl Lo J195342f 1824 w00 ...
FPo.. 0195900 ... .. oo fiiiiidiiii.
9 May be Kam-
.| chatka. * Trace amplitude. 1 Probably after-shocks.
qFe
SEISMOLOGICAL DISPATCHES.!
I Rome, May 9, 1917, A .
Violent earthquakes in Calabria created a panic among the populace
0 Msy be part of there to-day. Inhabitants of towns and villages fled to the open fields.
above. No fatalities have been reported. (United Press.)

g
OB b
Se8S

288 888

558
288

Ogdensburg, N. Y., May 22, 1917. o

Three distinct earth shocks were felt in this vicinity at 4 a. m. to-day.
Persons were roused from sleexagy the shaking of their houses, but no
damage has been reported. (Assoc. Press.)

1 Reported b%ﬂ:o izati indt d and collected by the seismological station
at Georgetown University, Washington, D, C.
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SECTION V.—SEISMOLOGY.
SEISMOLOGICAL REPORTS FOR JUNE, 1817,
W. J. HuMrerEYS, Professor in Charge.
[Dated: Weather Buresu, Washington, D. C., July 1, 1917.)
TaBLE 1.—Noninstrumental earthquake reports, June, 1917.
Alte Approxi- | APPFOT- | 1nansiry
Date. | Jme, Btation. Late Dste Rossl |y umber | Duration.)  Sounds. Remarks. Observer.
wr | Hom ALABAML. A A M .
30 2 28| Greensboro..........-.....[ &2 41 87 32 4-5 1 4 | Rumbling...| This and the next disturbance | Wm. Gerby.
probably not seismic.
ROBBMATYerevennnscnnns .| 82 40| 8 30 3 1jeeemrnnnns Rumbhng...|....ccoo v H. F. Adams.
30 2 50 | Rosemary..c...... eeeeacss] 32 40 87 30 )} OO Ruombling...|eeereiniiiiiiiiiiiaeaas H. F. Adams.
CALIFORNIA.
2 4 35({Cahuilla..cccrernncaccnans J 8 32| 116 43 45 2 L LT P Dr. W. L. 8hawk,
2 14 30| Victorville............c..| 34 82 117 18 8 | 3 [XTRTRTTIN Po% P
6 5 ..|Bougusiccerieeeereeneend] 34 20( 118 30 3 P IS FERUUUUUT KRR
7 15 41} CalexlCOueeevrevncececeenss| 82 41| 115 80 8 1 1 ieeereiecannesforsearecesiesmmacensonanssannnaess.sf Ivan R, Ralston,
8 0 30| CalexiCO.eceareeenn ceeevees| 32 41| 115 %0 4 1 8 | Rumbling...Jeceeeneveinmrnnriiniiiniiiennn. «...| C. N. Perry.
8 6 13| Calexlco..eeencencraes 32 41} 115 30 3 2 B X ..| C. N, Perry.
9 3 3 34) 121 56 4 1 .| Charlotte Vickery.
36 36| 121 40 3 1 r. E. D, Eddy.
36 28| 121 18 & 3 30 Wm. Webor.
1 0 32 41| 115 30 3 1 30 .| H. M. Rouse.
11 2 32 41| 115 30 3 1 3 Ivan R. Ralston.
1 3 33 05| 118 37 5 1 5| Rumbling...[..ccovvrenannn.. et ‘Wm. L. Schilling.
13 4 32 41] 115 30 3 1 1| RumblDg...|eeereveeirinmeniniiiiiineiianaes Ivan R. Ralston.
17 6 a2 45 15 31 5 | I S, «...| Rumbling...[ Shook buildings...................
18 9 32 41| 115 30 4 3 eeenen «e..| Rumbling...; Awakened some people............ W.J. Best.
18 14 32 41| 115 30 2 1 1] NODC.ccmmafermaeiie it cieiciiaceceaeeaans C. N. Perry.
22 4 33 05| 118 37 4 1 A I 2 T T W.J. Normsan.
26 13 40 38| 14 11 4 1 S Rumblng. .| cirteeiiiaiiniiaanaar e U. 8. Weather Bureau.
27 8 32 41| 115 3 34 1 | Rumbling...| Noise preceded shoek.............. Ivan R. Ralston.
30 23 34 03 118 15 4 1 1 | Rumbling...| Followed by 4 light shocks........ U. B. Weather Bureau.
1 10 46 03] 16 20 4 1 12 Rov. Father Jerome.
9 13 37 00 8% 10 4 1 i BB LT U. 8. Weathor Burcau.
MIBSOURL i
9 13 14 | New Madrid..............] 38 85 89 32 4 1 Few. | Rumbling...|.....ooooivnennaa... erieerseasearsns| Miss Josie Smith.
NEVADA.
1| 20 37| Winnemuccs..... 40 58 117 43 3! 1 2 T U. B. Weathor Bureau.
TENNESSEE.
9| 13 14| 8pringville................] 36 18] 8 14 2 1 2 | None........ .| H. A. Boden.
‘WASHINGTON. ‘
9| M 46 22| 122 09 4 1 30 | 3. A Wolsh.
46 45| 121 50 +5] 1 1 || 3. 1. Flott.
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Tapre 2.—Instrumental reports, June, 1917.
{Time used: Moan Gr h, to i N Inter 1
[For significancoe of symbols sce REVIEW for January, 1917, p. 26.]
—— e e
| I Amplitude. | | Amplitude.
- ! Pe- Pe- i
Dato. :(u?l:‘: ] Phaso. ’ Time. ri;‘d. 1 ulx)nl:; Remarks. Date. ;’;ht:;' Tbase.| Time. ri'?‘tl. ‘ tng;;. Remarks.
! I . Au i Ay | . i A l An
Alagka. Sitka.  Magnetic Observatory. U. 8. Coast and Geodetic Arizona. Tucson. Magnetic Observatory—Continued.
Survey, J. W. Green. S
Lat. 57° 03 00" N.; long., 135° 30’ 08" W. Elevation, 15.2 moters. 1917, H. 2. [ See M km
June 3 |....... 1m115; Nothing on E-W,
Instruments: Two Bosch-Omori, 10 and 12 kg. 1} 50 |
nmie—!

14 Tzl
lnstrumemalconstants...g }g }24

EEEREERERRRY

BRI URSRR

2

Ceag
pe3=3

-
<}

SRBIEeR

cuaanoadacan SBBE guau GO R ARER BB RR B D 83 1 1 1 e B

SEBBEBRREZRS PRN] [ER

P

.] Phases uncertain.

Phases uncertain.

Not.hinq on E-W;
only iong waves
on N-8.

.| Motion very slight;

phases doubtful.

Arizona.

Tucson.

Magnetic Observ .
Survey. F. P. Ulrich.

U. 8. Coast and Geodetic

Lat. 32° 14’ 48" N.; long., 110° 50 06" W, Elevation, 769.6 meters.

Instruments: Two Bosch-Omori, 10 and 12 kg.

V T
Instmmentalconstsnts..{g }8 }gg

- 1017,
June 1

Jec, » "

8RZw

km.

EE5k
segy

5555
EEE
S

NI
SL288ss
2uRBREY

.| Motion very slight
on E-W.ry e

1111 883uERes

1153888

No distinet phascs.

|1 38NS

CNORORPPRARD WRAUTIN O b 6000 it kb et 1 D D
|1 88988284y

8 SREL5UBRVENSE 2RJ/R/EE LUSLBKE BLESSRIINIIG s:::s

2 ... 58 E-W record delect-
16 11 43 ive; mo regular
16 14 46 waves.
8 15 47
16 15 58
16 18 19
5
30 [....o-|

California. Berkeley.
Lat., 37° 52’ 16 N_; long., 122° 15’ 37 W, [Elevation, 85.4 meters.
(See Bulletin of the Seismographic Stations, University of California.)

University of California.

California. Mount Hamilton. Lick Observatory.
Lat., 37° 20 24" N.; long., 121° 38' 3¢ W. Elevation, 1.281.7 meters.
(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Academy. F.J. Dick.
Let., 32° 43’ 08” N.; long., 117° 15’ 10 W. Elevation, 91.4 meters.

Instrument: T t, C. D. West sel
1017, H.m.s. B
June 1 Tremors recorded
3 during the 24
4 hours ending 15b
8 on dates glven,
1
A

*Amplitude on instrument,
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TaBLe 2.—Instrumental reports, June, 1917—Continued.
Pe- Amplitude. Pe- Amplitude. *|
Date. | B8 | phase. | Time. riod. (Dis- | Romarks. Date, | Char- Time. | riod. D | Remarks,
. As Ax . As Ax
California. Sante Clare. University of Santa Clara. J.S. Ricard, S.J.  District of Columbia. Washkington. U.S. Weather Bureau—Continued,
Lat,, 37° 26’ 36” N_; long., 121° 57’ 6 W. Elevation, 27.43 meters.
June 7 Tao No phases dis
i i i i i une 7 f....... o phases distin-
(See record of the Seismographic Station, University of Santa Clarsa.) FRr guighnbleonN~s‘
32100
335 —
Colorado. Dénver. Sacred Heart College. Earthquake Station. A.W. 8| 1. 05731 Salvador quake.
Forstall, 8. J. e
106 30
Lat,, 39° 40 36~ N_; long., 104° 56’ 54” W. Elevation, 1,855 meters. 245 —
: -3 R 30435
Instrument: Wiechert 80 kg., astatic, horizontal pendulum, 87 3 02 12
Instrumental constants ........ § §5 5’
B[ 18 03 00
1917, H, m, s » » .
June 8| 101 . Preliminaries very 10|L.... 43953
108 indistinet. 44542
104 8y? 453 36
108 600 —
110
110 12 {..oeee 203 24
11 207 00
113 220 —
116
117 B leenen T0x0
) 32 N 707 16
7112
B K e ] R IS Distinet  activity 7 38 40
during dsy. At 7 4330
times broken 92—
‘waves, other
times regular 16 f......U P 15 56 03
sinuscidal waves. 1601 25
18 08 55
602 . Very good record. 16 25 —
613 Remarksably long
628 on N-8. 16 |- 22 55 47
629 23 01 12
630 231025
638 2330 —
645
6 47 22 538 22
7 308 . 546 02
5 56 00 feeeen
610 —foooiifemnnnnns
*Trace amplitude.
24 % o ;5)
s . 13
District of Columbia. Washington. U. S. Weather Bureou. 20 17 00
21 15 —
Lat., 38° 54’ 12/ N.; long., 77° 03’ 03" W. Elevation, 21 meters.
26 | Ugy... 603 44
Instrumont: Marvin (vertical dulum), d Mechanjeal registration. . g g 1%
V T 638 00
Instrumontal constants.. 110 6.4 6 45 00
10 30 — |.
.m. 8. . km., f 2 SN 12 06 12
Py S )k .| s 12 14 48
nal i
JiT15¢0 2 | 123305
70434
e
— Scarcely visible on
712 | PRBY
19 53 42
19 58 40
2001 40
20 10 00
139 08
140645
1 57 57
158 35
203 16
200 40
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TABLE 2.—Instrumental reports, June, 1917—Continued.
Po- Amplitudo. b
Date. Remarks. Date. Time. | riod. tnnlz-c. Remarks.
T. As ! Aw

District of Columbia.

Washington. Georgetown Universaiy.

. A. Tondorf, S. J.

Lalt., 38° 54' 25" N; long., 77° 04" 24"/ \"} Elevation, 42.4 meters. Subsoil: Decayed
iorite.

Instruments:

sce

E
Tnstrumental constants. {;I

Wiechort 200 kg. astatic horizontal pendulums, 80 kg. vertical.

1917,

June 1

S55R
5883
gEge

e

BNt ot ot pt 3 LD T D e e et
LIRERIL 488
P 228wE8 858

W=D
S8R
85

BS5RES
BEoRLE

URELL5ES

BORN R RARRRSR Woiliwesw
2388

L RXPR AR

SRERG

SERE BRY5RX BEHEESS

BEES BR8N
SSSES 5558 B-s58% RELE|] LRER HRRLBRH8L

88588

5]
-

.| Microseisms pres-

ent. Phases not
discornable. Ver-
tical shows e a
17h 08 208,

F lost in micro-
hases

Long waves from
Th 30m 150 to 8 4m
¢«. No distinct
maximum,

Mlcroseisms pres-
ent.

Heavy microseisms
present.

Microselsms pres-
ent,

June 26

District of Columbia.

Washington. Georgetown University—Contd.

1017,

271...

|
.| Phases  difficult.
.| Mainka instru-
ment shows P at
6h 3u 425, S at 6h
13w 425; and oL
at 6h 3= 42s,

.1 8?7

Sheets changed at
13h 8m e while
quake was still
going on.

.| Record  confused
by microseisms
and loeal dis-*
turbances.

.| Mieroseisms pres-
ent. Sw?

Microseisms pros-
ent.

Hawaii. Honolulu.

*Trace amplitude.

Magnetic Observatory. U. 8, Coast and Geodetic

Survey. Frank Neumann.

Lat., 21° 19’ 12" N.; long., 158° 03’ 48" W. Elevatlon, 15.2 meters.

L h of the Selsmological C of the British
Association.
To
Instrumental constant.. 18.6
1917, H.m.a | Se. “ I3 km.
June 1.. 90124
9 08 00
9 ..
93100
3 15 16 30
15 22 00
15 43 00
3 19 44 30
19 18
19 50 00
4 1
1
1
1
2

weaes

R DD b et

8RE &Y

88EERE

FRESY DLBRIE HER LuL&E gEL &85 BEE8Sj

2ERES

* Trace amplitude.
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TaBLe 2.—Instrumental reports, June, 1917—Continued.
Amplitude.
Pe- Amplitude.
Char- Dis- Pe-
Dato. | goter, | Phase. | ‘Time. ﬂ&)‘d. tanoe. Remarks. Date. gch':;' Phase. | Time. | riod. tfni; Remarks.
- | Am | Ax . . -
As Ax
Hawaii. Honolulu. Magnetic Observatory—Continued. Maryland. Cheltenham. Magnetic Observatory. U. 8. Cosst angd
Geodetic Survey. George Hartnell.
s 1017, H.m.s. Lat., 38* 44/ 00" N.; long., 76° 50’ 30/ W. Elevation, 71.6 meters.
une 13 g % g Instruments: Two Bosch-Omori, 10 and 12 ke.
70054 V T,
7134 10 33
72000 Instrumental constants.
10 40 00 {;E{ et
13 . {; 29 g ' 1917.l )il-r& 57.
3 une 7 Record very faint;
1737 M4 17 08 14 i 4
17 42 0 17 07 12 7o distinct phas-
.| 17 56 00 17 07 42
1700 ..
16 23 03 00 1713 .
% ‘H 6‘3 4 14611
Phases not .
146 56 defined. well
b PN e. 8 40 24 159
M 9 00 30 2 14
F 9 12 00 22
18 L...ee . e 22 35 30 0 57
M 22 40 00 057
F. 22 47 12 102
102
24 |oonen-] eP 19 57 88 108
8 20 03 30 105
L 20 07 08 107
M 20 08 00 107
c 2016 00 |. 115
¥ 21 30 00 116
32
26 {eenvene gP sgw 330 ..
6 03 30 Record off
Ll 073 rom 6 07 30 £ 4995 Phases uncertain,
C 705 00 6 12 308, 430 55
F 10 39 00 446 00
447 04 vecressefesnanns
P 1412 54 41582
L 14 15 48 4 53 44
s 1416 18 4 56 19
c 14 25 00 4 59 07
F 14 51 00 500 ..
502 .. -
27 foeenans gg&) gg;n !
(1] .
s 707 3¢ : ases uncertain,
717 36 {.
27 Jouvenen 13 01 00 739 50
13 06 24 7 40 10
13 09 00 7 48 40
13 15 00 o754
754 48
| 825 ..
* Traco amplitude. 830 ..
b7 3 PN % (llg gé Motion very slight;
Kansas. Lauwrence. University of Kansas. Department of Physics % 14 36 Phases uncertain.
and Astronomy. F. E. Kester. 20 17 07
% l§ 30
Lat., 38" 57 30" N.; long., 95° 14/ 58" W. Elevation, 301.1 meters. o
26 g 83 % I’I}nsas not well de-
Instrument: Wiechert. 614 26 i
61429 |
177 34 o 6 3 13
7 3.4 41 ;
Instrumental constants. ‘{N 205 34 41 6 42 00
6 44 42
657 ..
700 ..
8 51
E-W component 8585
illegible.
27 |12 Phases not well de-
. . .| 12 .| fined. Nothing
.| F lost in succeed- 12 definits on N-S.
ing tremor. 12 .
13 02
29 ]-aennns

Motion very slight.
No distinet
phases.

Phases uncertain.
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TABLE 2.—Instrumental reports, June, 1917—Continued.

: : T T 0
: P Amplitude. i Char ! Po- Amplitude. ! .
Char- i U pi 8- “har- | is- y
Date. | jotqr. | Phose. Time. ‘ n’gd. tance. Remarks. Date. scter, | Lnese. | Time, ri’gd. tance. Remarks.
, M An Ax 1 . Aw ‘ Ax
i
Massachusetts. Cambridge. Harvard University Sesmographc Station,  Massachusetts. Cambridge.  Harvard University Seismographic Sta-
J. B. Woodworth. tion—Continued.
Lat., 42° 22’ 36" N.; long., 71° 06’ 59 W. Elevation, 5.4 meters. Foundation: Glaefal
sand over clay. ; mn,o H.om. s,
1 32 21"
Instruments: Two Bosch-Omori 100 kg. horizontal pendulums (tnechanical registration). une f 1015
V T e 441 45
Instrumental constants {E 80 23 0 : ?3 ‘;lz’
AN 50 25 4l 15783
458 45 ; -
1017, H.om, s, 508 45 An increases again.
June 1|...... 12 02 oé Short period L 546 ..
ggggﬂ . waves. 12 203 .. Felt in lower
12 08 32 Amplitude of N-8 203 48 |, St. Lawrence
1210 07 .| Increases. 2 & 30 (Klotz),
12 11 56 . L LLi " g b 33
}g g 08 : ater irregular. 305 25
[ R 707 24 13 64904
707 51 Tu 353
1INl 70802 1.
725.. 71200 Sinusoidal waves
jae i
o doftnite ela.
L SEIREE ; }3 ;g ﬁ; 75037 | First L prohub‘l.y
1933 53 |. 958 H 88 but looks LL,
201 18 101510
00 .. 16 1611 45 .y et Periods run
L' P . 12091 Distance {rom L-S. 16 28 41 down to 8 secs.
} % ?&: 16 22 59 30 1. .| Periods run down
158 54 . %l lg ‘l’g to 8 secs.
202171, i ;B
319.. .
21 PN 14 01 18
5licnn... T D LA A ) C 2N PRI P a? Doubtful asto
4 g 25 {: 342 -Q being sefsmiec.
a4 FREE 3, U O N
501 50 Lo [N ol e F1
{‘ggg Di::anfe from a 25 58
=L, 2t Amplitude vel
53 .. 25910 sull’su. Ty
wgl.; Dlg‘t-gnco from 30808
18 1 L] .
16 55 28 Early phases 2 g:glz;’
170413 masked by pul- 5 49 55
17 40 .. sations—not mi- 553 14
croseisms.  Am-
lituds of E-W 8 25 52
a:mma; ir- f2 71 OO I - | AP g % ég 0 n?rtzou,tphm
reguiar in period. 2013 50 indistinct.
20 14 47
28507 (N. B. Messines
30513 Ridge in Franco, num
4 30516 reported blown 2 50
. g g 32; up at about 3b.) -
b/ 8 I, & 60 53
In% 6 03 55
32534 08 35
34z 8 14 27
20 07 29 3,625% Distancefrom LS. sus
201524 A weak record. 83315
219 45 81015
20 23 20 72—
04 .. &=
8t...... . 05132 38,520 | San Salvador quake
058 14 i Lseedispamhes,p. 1234 40 E“‘Z component
05822 17.) fiopped 2 .
10332 NS, damped,
10335 oes not register
1062 clearly.
1 0635 28 .eeen. .
. }‘1)22 J Amplitude fn-
{g {g g Amplitude 1%?: croases.
creasas w 20 0nnn.. Distance from L-S.
%4 perlod. Py, 18h 13m 30s,
gives 4,480 km.
| 17 30 12 7, 5607] and O at 16b 05=
17 41 10 .
. 17 50 13
18 03 20 Period then be-
comes 17, 20.
1817 28 End of sinusoidals. 30
Kz :
81 masked by local
..... BHEBL....0 trefllc jars.
+ =20,000—4 (25.3 metersX 320 km.),
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TaBLE 2.—Instrumental reports, June, 1917—Continued.
Amplitnde. Amplituds.
Pe- Pe-
Char- Dis- Char- Dis-
Date. | orer. | Phose. | Time. n;d. tance. Remarks. Dste. | gorer. | Phase.) Time. ﬂ_gd. tance. Remarks.
M As An . As An
Missouri. Saint Louis. St. Louis University. Geophysical Observa- Panams Canal Zone. Balboa Heights—Continued.
tory. J.B. Goesse, S.J.
Lat., 38° 38' 15 N.; long., 90° 13’ 58" W. Elevation, 160.4 meters. Foundation: 12 1917. Hm.a
feet of tough clay over limestone of Mississippi system, about 300 feet thick. June 26 6 03 32 Direction un.
Instrument: Wiechert 80 kg. astatic, horizontal pendulum. g ?: gg known.
V Te e 61500
Instrumental constants.. 80 7 5:1 615 07
6 16 04
823 00
1017, H.m.s | Sec. ] » .| 8332
June 3 |....... 15 50 00 j..... RN e
160200 |ooevnes]oaeennncfooennens 2 12 27 30 Direction north.
12 27 32
7| I...| i 12 56 0B s . 1228 28
B, 13 00 30 12 28 32
13 02 00 12 28 56
13 30 — 1220 04
12 56 00
[ P 15 42 00 12 57 00
15 45 30
16 22 — 30 17 51 14 Direction probably
1751 18 westerly.
13 |erannn 73300 17 51 50
8 14 00 17 51 53
17 52 04
26 | I1,... 18 03 00 17 52 30
18 12 30 18 00 22
18 14 —
20 38 — earaecsls 18 00 22
18 00 57
18 01 05
New York. Buffalo. Cunieius College. John A. Curtin, S.7J. 1801 24
Lat., 42° 53' 02"’ N.; long., 78° 52’ 40’ W. Elevation, 190.5 meters. ig }‘-} (4,8 :
Instrument: Wiechort, 80 kg., horizontal. 30| Ma | 2200
VI ¢ My....| 22 20 04
Instrumental constants..80 7 5:1
(Report for June, 1917, not received.) * Trace smplitude.
Porto Rico. Vieques. Magnetic Observatory. U. S. Coast and Geodetic

New York. Fordham. Fordham University. Daniel H. Sullivan, S.J.
Lat., 40° 51’ 47" N.; long., 73° 53' 08" W. Elevation, 23.9 meters.
Instrumont: Wiechert, 80 kg.

V To e
Instrumental constants. {g ?,g ;g égi

(Report for June, 1917, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58"" N.; long., 76° 29’ 00" W. Elevatiop, 242.6 meters.
Instruments: Two Bosch-Omori, 25 kg., horizontal pendulums (mechanical registra-
tion). VT e
Instrumental constants..{g }g g :}
(Report for June, 1917, not received.)

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission
Lat., 8° 57" 39" N.; long., 79° 33’ 20 W. Elevation, 27.6 meters.
Instruments: Two Bosch-Omori, 100 kg.

V T,
Instrumental econstants..10 20

1017.
June 8

Sece.

5pRs

Direction north.

LRES.

Direction north.

RE2ER8XR
SBEFESESR

2

............... *200 9657 Direction north?

Distance and di-
rection unknown.

2ER
SEKA

WNNN @ Ne~oooco sSoooN

QRER @

* Trace amplitude.

Lat., 18° 0%’ N.; long., 85° 27 W,

Instrumental constants. . N

Survey. F. L. Adams.

Instruments: 7'wo Bosch-Omori.

vV Ty
E 10 17.5
10 18.0

Elevation, 19.8 meters.

1917, !
June 8

23

SUEERER28Y;
Ll BRRRRE

8EE8
gag

SocExx®

ge2ssg
CEEsERL
Sriiiia

iy
=ge

CNSCOTOONG COE NI 8 bk kb 1 b S O I
© N e
. msmm&-

PELLEEERRS

m km.

Beginning uncer-
tain.

Lieginning uncer-
tain; N-§ so thin-
Jy smoked that
part  of record
could mnot be
S80I
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TaBLE 2.—Instrumental reports, June, 1917—Continued.
Amplitude. Amplitude.
. Pe- . Po-
Date. gcht:‘; Thase.| Time. ri’gd. t:?nl:-e Remarks. Date. glt::. Phase,| Time. rl%d. t&t Remarks.
: Ayp Ax . As Ax
Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw. Canada. Ottawa. Dominion Astronomical Observatory—Continued.
Lat., 41° 10’ N.; long., 72° 41' W. Elevation, 256 metery.
1017, H om o km.
Instruments: Two Bosch-Omori, mechauical registration. Jue 8 08115 ). -| 3,730} Press report San
g % é’} g alvador
estroyed. [See
25 B {gs A
Instrumental gonstants..{N 10 16 11000
115 —
132 —
1017, H.m.s. | Se P km, 319 —
Jume 1 |. 17 08 00 355—1.
1710 .. 9 }; gg 12 .
| P 708 03 i
18 05 —
F 715.. B =
318 b
43230
(1] Osg (4](7) 439 44
g i
215 .. 4 50 00
307 00 4 54 42
155 18-
- 630 ~—
440 00
4 46 10 203 47 .| Felt tn lower St
45335 204 07 Lawrence.
530 .. 208 —
£00 80
70232
71218 208 45 |,
71900 208 47 |.
748 00 20406
900 .. PRSPOSPE R 18 Joennn. géfgg
24 |.......] e......] 2008 52 .
F 20145 .. 711 50
Lal| 135
804 15 )
61435 L 735 —
8 22 00 M 760 — Fine sinusoidal
8 40 00 M 75 — waves at M.
840 .. o 805 —
LRivE| § 4=
P I PN 16 28 —
16 50 .. L. 910 —
8 %0 LR7af] 10 06 —
30 foeenens 17 67 33 F 1025 —
18 10 45 16 |.......] e. {gg:
1 . e,
8 30 el 16 09 42
F 16 30 —
C o . 18 {....... 22 57 08
anada. Ottawa. Dominion Astronomical Observatory. Earthquake B 0918
Station. Otto Klotz. 28 10 42
2 30 —
Lat., 45° 23’ 38" N.; long., 75° 42 57’ W. Elevation, 33 meters. 2. g gg g
Instruments: Two Bosch phic h dul one Spindler & Hoyer 54511
80 kg. vertical seismograph. 5518
V T A g gé ﬁ .
Instrum N
ental constants..120 26 201632
20 39 48
1917. H.m.a. ?ﬂ ey
June 1 g g; {2 21 18 —
s tan
708 LR H g
17 08 32 6 14 53
1710 30 32 —
172 — 34—
3 706813 f 3(7, Z
70835 45 —
70748 802 —
70030 808 —
70938 983 —
70— 10 25 —
3 19 53 36 b (3 PR 120 — Apparently several
200 2 12 16 32 gutkas. v
20156 — 12 26 48
1234 00
4 18845
13718 1235 36
1 45 52 b £ P 18 35 58
14605 12 40 00
157 00 11243 15
1= ae
- 46
230 — pLA LI N FOROON RRINN ENPION S,

1
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TaABLE 2.—Instrumental reports, June, 1917—Continued.
Amplitude. Amplituds.
Char-| by ve. | Thme. r};; Dis- Remarks, Date. | Cb8™ | prase.| Ty rlPo:l'
Dates | aoter. . 3 tod. tance. . | soter. . me. fod. Remarks,
. As An i As An
Canada. Ottawa. Dominion Astronomical Observatory—Continued. Canada. Toronto. Dominion Meteorological Service—Continued,
1017, .m. 2 | Sec. 917, H om. s
June 28 |....... 4 47 — 20 June 16 16 08 42
g —_— 18 16 23 54
1 16 5 08
2 [...... . 16 52 06
= 6 59 00
600 ¢4
618 54 1.
3 2007 18 8 waves well de-
eereaes . 2013 48 fined.
20 16 42
2018 12
30 [..... . 20 49 12
221712
2 |, 604 18 Clear record,
18-15 6 07 36 efined and :o:,"
15 615 00 {. tinuous large vi-
S 63224 brations. and
6 42 00 B well marked.
8 49 06 .
Canada. Toronto. Dominion Meteorological Service. 8,‘2}, 83 o A'g:',f_m"de doubt-
8
Lat., 43° 40° 01 N.; long., 79° 23’ 54" W.d;Elentkm, 113.7 meters. S8ubsoil: Band and ;’ g :s
8 71030
804 18
Instrument: Milne horizrontal pendulum, North. 1n the meridian. 820 36
P 10 51 36
+
Instrumental constant.. 18. Pillar deviation, Imm., swing of boom«0.50"". . N 1204 18 May be a dual
12 26 12 earthquake,
1230 4
1017, H.m.s. | Sec. » » km. 1243 24
Jupe 3 |....... .| 10 48 48 |, 12 46 24
10 50 42 1248 H
20 02 12 12 51 06
20 04 12 1323 36
20 17 08 13 47 36 |.
4l...... 36 48 18 Amplitude doubt-
54 06 54 ful. Bome phases
06 lost attending in-
3g rument,
4
% P not recorded.
30

13

SETEE

It et Bt
WL JOIRD At BED WO R e

f2 RSBES[ER UL BINLLR K82 K2y sgesarg

BR swmmmm
EXEVLEE88 2888

-

28y 882

s

Doubtful as to be-
ing seismic.

San Salvador
quake. P not
recorded.  Dis-
tance from L-8.

Phases interfered
with on account
ofattention toin-
strument.

P?

Distinetly defined.
Waves well de-
fined at maxima.

Beginning of dis-
turbance loat
during attention
to instrument.
Time of 8 doubt-

Canada.

*Trace amplitude,

Victoria, B. C. Dominion Meteorological Service.

Lat., 48° 24’ N,; long., 123° 19’ W. Elevation, 67.7 meters, Subsoil: Rock.

Instrument: Wiechert, vertical; Milne horizontal pendulum, North. In the meridian.

T
Instrumental constant. . ls.' Pillar deviation, 1 mm., swing of boom=0.54"".

1917,
June 3

=3

14

=T 8 S

R5 SELZSsLuR 83223
=% 282 IRRIESsse uuees

7 00 ..
* Trace amplitude,

Sec.

CAL.
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TABLE 2,~Instrumental reports, June, 1917—Concluded. TasLe 3.~Late seismological reports. (Instrumental.)
Amplitude. Amplitude.
Pe- Po- i
Date. 3}:‘; Phase.| Time. ﬂ,i!"' —_ tﬁt Romarks. Date. Scht:;\. Phase. | Time. ri%d. t&‘:'e Remarks.
. Aa An ‘ Aw An

Canada. Victorig, B.C. Dominion Meterological Service—Continued.  Massachusetts. Cambridge. Harvard University Seismographic Station.
J. B. Woodworth.

1917, H m. Lat., 42° 22" 36" N.; long., 71° 06 59" W. Elevation, 5.4 metors. Foundation: Glaclal
June 7|....... Eor 8 }g g; =l g ' sand over clay. ’
7 3 Instruments: Two Bosch-Omorl 100 kg. horizontal p [¢ i ion).
2
2 VT e
g Instrumental constants. {E gg 2235 4:?

San S8alvador 2
quake.

1917,
Mar. 29 [....... ex..... Record overlooked
in Mareh. First
hases masked
y microseismas.

€903 68 e e b et 2
i BRE8e

5k2 BSRRILBVBESE8R 2884

HRESREREE SRR BE~

B
~
we woosell

28 sapmsy

2
o
IS
:
B

.| Probably part of

SEISMOLOGICAL DISPATCHES.!

Washington, D. C., June 8, 1917,

| e e, o Disiatches from American Minister Long at San Salvador sent at 9
o'clock last night while the volcano of San Salvador was erupting said

part of the city had been destroyed by fire but that it was under con-

trol.  Great damage was done.

Washington, D. C., June 8, 1917.
A disé)ntch said that about 6:35 p. m. yesterday severe earthquake
shocks began and continued until about 8:45 with varying degrees of

10418 ¥ % T i ke
K] 11104 -- p! ng quake.
11908
A 1 % Apr. 21 05210 Only quake iIn
9 P 1743 11255 April, ' Possibly
............ 11358 oril.  Fossibly
L.....J17 4 58 |.
FoolRin, 12 % ANery g
very s .
F..... 18 49 . } 38 5 'y
45 58
HEAN 30430
43533 1.
452
RTI
34
2
[
00

PR,
-
=17

CONNII AR
8 RINFSLLBER LS8R BRRaIRBe8 2

REBEERIRSENLE §8 R0 BRINRE KERESsRss *

g

8r intensity. At about 8:45 the volcano of San Salvador began to belch

7
7 ” forth fire and smoke apparently on the side toward Quezaltepeque.
7 There was later one very severe shock, but the tremors of the earth con-
15 tinued with decreasing violence. At the eame time there was a steady
%g gg shower of dry ashes faﬁm g over the city. (Assoc. Press.)
16803 Rome, June 11, 1917, .

J15 8¢ Four violent earthquakes early to-day caused a panic at Terni,

Dispatches received here assert considerable damage was done. All
inhabitanta of the town fled to the open fields and are now camping out
there, fearing further earth tremors. Terni is a town of about 31,000
g pufa.tion, ocated in the Province of Perugia, 49 miles northeast of
L and M lost at ﬁme. A big Government arsenal is there. The town is famed for
cut-of. its Roman ruins and a cathedral. (Assoc. Press.)

San Salvador, Republic of Salvador, June 14, 1917.

Several earthquake shocks of varying intensity were felt here yes-
terday and to-day, but no damage has been reported.

The various relief committees are distributing provisions to the desti-
tute, and shelters are being built to house the thousands of homeless
who at egtes:ent are encamped on the streets. The wounded are being

Gy ae

Sovvoxmmuacas B8
SERRBORERER B L8y

attended by the Red Cross. Several bodies have been recovered at
22 Armenis and Queza.ltepe?ue. The tracks of the Occidental Railway
VER' are covered by streams of lava. Several craters of the volcano have
gose formed into cne. (—)
ue | pr Seward, Alaska, June 18, 1917. )
12 56 26 The Pavlof and Shishaldin Volcanoes on the Alaskan Peninsula
1301 24 were in violent action late in May and early in June, according to
13 09 50 word brought here to-day by the steamer Dora. Smoke and flames

poured forth night and day from the Pavlof crater. An earthquake
shock’ lnatm% two minutes, of such force that people left their homes,
t

was felt af at 10 p. m., May 30. There have been continuous
tremors gince the National Geographic Society expedition, led by Dr,
Robert F. Briggs of the Univermty of Ohio, left Kodiak to visit Katmai
last week. tmai, Redoubt, L{iamm, and St. Augustine Volcanoes
also are active, according to report. (Assoc. )

1 Reported by the organization indicated and d by the selsmological station
at 1 { 'y, Waahi D.C,
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MEMORANDUM ON THE MISSOURI EARTHQUAKR OF
APRIL 8, 1817,

By Stoney Parer.

1
[Communicated to the U. 8. Weather Buresu by the Director of the U. 8. Goologica
Buarvey, June 30, 1017.]

The origin of the earthquake is almost certainly con-
nected with a well-defined fault zone trending in a
general northwest-southeast direction, and located about
12 to 15 miles southwest of Sainte Genevieve. The
course of this fault zone changes radically at a point
about 3 miles south-southeast of Weingarten. N%rth—
west of this point the zone trends N. 35°-40° W., but
east of the point it swings to the east and follows a S.
85° E. direction for at least 10 miles, beyond which it
again follows a more southerly course.

An appreciable movement along any portion of this
fault zone should produce vibrations most intense along
the fault zone (omitting differencos in the character of
the rocks involved) and growinﬁ less at a distance from
the fault zone. A map on which are plotted isoseis-
mals should therefore show a roughly elliptical area, the
longer axis of which would be approximately parallel to
the fault zone and dependent jor its length upon the
distance over which movement took place. (All fault
movements die out at some point.)

The longer axis of the olhiptical area outlined on the
isoseismal map [published in this REVIEW, April, 1917,
P- 188] trends, however, slightly east of north, and not
northwesterly, as might be expected considering the trend
of the fault zone. This may be due to several causes.
An isoseismal map can be used to discover the locus of
earth movement or cause of the disturbance only in a

MONTHLY WEATHER REVIEW.

Juxe, 1917

most general way unless the geologic structure and
material of the general region and of the particular place
from which the data are derived be taken into consider-
ation.

Areas of semiconsolidated or wholly loose material,
such as flood-plain deposits or very recent geologic for-
mations, are subject to more intense vibration than older
consolidated formations and massive igneous 10cke. It
is therefore not surprising that the generalized isoseismals
in the figure referred to do not reveal s relationship to
the northwest trending fault zone mentioned above.
Isoseismals drawn on complete geologic maps, where
abundant records are available, bring out to an astonish-
ing degree the dependence of relative shock upon geologic
structure and material. (Note the San Francisco earth-
quake data.) ' )

In the case under consideration, the flood-plain deposits
of the Mississippi in the southern part of tll)me area have
served to increase intensity of shock in this direction,
and thus masked the relation of disturbance to the fault
zone. More abundant and more evenly distributed
records on the northwest quarter would probably have
corrected the apparent disagreement in this portion of
the area. The uxtension of the No. V intensity eastward
to Vienna is probably an expression of the relation of
shock to the easterly trending fault zone. Moreover,
the fault zone under consideration is a most irregular
one, characterized by many short branching and inter-
secting faults, permitting movement to take place
within restricted areas. Thus, intensities might vary
along the fault in & most irregular manner, complicating
the interpretation of the data for an isoseismal map.
Such seems to be the nature of the data on band.
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL ABBREVIATIONS USED IN THE INSTRU-
MENTAL REPORTS.

CHARACTER OF THE EARTHQUAKE.

I=noticeable.
II = conspicuous.

III =strong.
d = (terrse motus domesticus) =local earthquake (sen-
sible or felt).

v=(terree motus vicinus)=near-by earthquake
(within 1,000 km.).

r= (terree motus remotus) =distant earthquake (1,000
to 5,000 km. distant).

u= (terree motus ultimus)=very distant earthquake
(beyond 5,000 km.).

A=distance to epicenter.
PHASES.

P = (unde prims) = first preliminary tremors.
PRn=P waves reflected n times at the earth’s surface.
S= (undw secundm) =second preliminary tremors.
SRn =S waves reflected n times at the earth’s surface.
PS = transformed waves; longitudinal (P) to transversal
(S) or vice versa.
L= (und= longe)=long waves in the principal por-

M= (und= maxima) = greatest motion in the principal
portion.
C = (coda) = trailers.
O =time at epicenter.
L,.;,=Long waves reachinEmthe station from the anti-
epicenter (40,000 .—A).
Lyep;=long waves again reaching the station from the
antiepicenter (40,000 km.+ A).
F = (finis) = end of perceptible trace.

NATURE OF THE MOTION.

1= (impetus) = abrupt beginning.
e = (emersio) =gradual appearance.
T' = period = twice the time of oscillation.
A =amplitude of the earth’s movement, reckoned from
the zero line.
E, N, or Z attached to a symbol signifies the E-W, the
h—S, or the vertical component, respectively,
thus:
A; is the E-W component of A.
Ay is the N-S component of A.
Azis the vertical component of A.

Measured in microns
(”’)7 T"UllﬂT mm.
INSTRUMENTAL CONSTANTS.

T = period of instrument.
V =magnification of instrument.

tion. «=damping ratio.
SEISMOLOGICAL REPORTS FOR JULY, 1917,
W. J. HumpareYs, Professor in Charge.
{Dated: Weather Bureau, Washington, D. C., Sept. 4, 1917.]
TaBLE 1.—Noninstrumental earthquake reports, July, 1917.
Ao Approxi.
hate Approxi- | APPIOXl | 1nengls
time, Ppro. mate Y| Number | Dura-
Day. | Groon- Station, hxutge longi. %g::}- ofshocks.| tion, Sounds. Remarks. Observer.
wich | tude, "
Clvil,
. CALIFORNTA,
H.m. . ° ¢t M. 3
7 |(Morning)] OWenyo.....ccceeveuenaene 36 40| 113 01 8-7 P P Broke aqueduct................. Wm. Mulhoiland.
71 20 57| San Luis Obispo.......... 35 18| 120 39 3 2 [ P Rattled windows................ U. 8. Weather Bureau.
8 3 20 | Santa Maria............... 34 58| 120 27 2-3 1 .| Henry Neil, jr.
9 5 15| Bishop.coe.cvvvneinnnnnnn. 37 24| 118 28 3 1 Willlam Barth.
9 22 22 35 18 ). 120 39 4 1 U. 8. Weather Bureau.
15 19 05 34 13; 118 18 4 Wendell P. Hoge.
18 6 50 32 41| 15 30 2 H. M. Rousa.
21 18 50 40 35| 12¢ 16 3 M. Eriksen.
2 8 31| San Luis Obispo.......... 35 18| 120 39 2 :| U. 8. Weather Burean,
Santa Marla............... 34 58| 120 27 4-5 R. E. Collom.
PORTO RICO.
3| 6 2 18 13] 67 08 5 3 28 | Falnt...o.oo i C. Alemar, jr.
2 2 0 18 13 687 08 [ 3 b I 2L 2 U C, Alemar, jr.
18 20 88 07 6 2 [ I PO Clock stopped................... U. 8. Weather Bureau.
—_
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TapLe 2.—Instrumental reports, July, 1917,
iTime vsed: Mean G ich to midnight. N ) International.)
[For significance of symbols see above, p. 373.]
Amplituds. Amplitude.
Date. gcht.:xr- Phase.| Time. P°¥?d N N t.lli; Remarks. Date, .c;:': Phase.| Time, P‘,;l'od' —A———A—— tzl\)ni; Remarks.
: | N B ~

Alaska. GSitka. Magnetic Obmvaw%/. U. 8. Coast and -Geodetic
WSurvey. J. W. Green.

Lat., 57° 03’ 00 N.; long., 139 30’ 06" W. Elevation, 15.2 meters,
Instruments: Two Bosch-Omori, 10 and 13 kg.
vV N

Instrumental constanta: {,% %g :gg

1917,
July 25

- eaa e coce

SHERDYRE nRBRYWR
[N R} £

1188 28%

[RR-1-1

BCITICO D DD b 1t 1t gt et

SSRESUREER BESST
| | 8aR8s8gy

~occodoc oNRBRBRRNNEN

Soeawen

L B L4
[1i8gey

Arizona. Tucson. Magnetic Obsmato%. U. 8. Coast and Geodetic
Survey. F. P. Ulrich.

Lat., 32° 14’ 48" N.; long., 110° 5 06”” W. Elevation, 769.6 meters,
Instruments: Two Bosch~Omori, 10 and 12 kg.

V T
Instruments constants: {g }8 }gg
1917, H.m.s | Se. » } m ’ km.
July 27 10826 .| No well defined
-] 10928 phases.
J 12T
J 13424
408 —
29 22 11 15 Record very faint.
.| 22 57 54
.23 05 2x
30 .. 02—

California. Berkeley. University of California.
Lat., 37° 52’ 16” N.; long., 122° 15’ 37" W. Elevatlon, 85.4 meters.
(See Bulletin of the Seismographic Stations, University of California.)

California, Mount Hamilton. Lick Observatory.
Lat., 37° 20" 24 N.; long., 121° 38' 34” W. Elevation, 1,281.7 metors.
(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. “Raja Yoga Academy. F.J. Dick.
Lat., 32° 43’ 63" N.; long., 117° 15’ 10" W, Elevation, 91.4 meters.
1 Two-component, C. D, West
(Report for July, 1917, not received.)

California. Santa Clara. Untversity of Santa Clara. J. 8. Ricard, S.J.
Lat., 37* 26’ 36’" N.; long., 121° 57’ 03'’ W, Elevation, 27.43 n.eters.
(See record of the Seismographic Station, University of Santa Clara.)

District of Columbis. Washington. U. S. Weather Bureau.
Lat., 38° 54’ 12 N.; long., 77° 03' 63" W. Elevation, 21 meters.
Instrument: Marvin vertical p d d. M i

vV T
Instrumental constants: 110 6.4

July 1

1917,

Small quake, be-
gloning sbout 13»
86=; L about 13t
41m: and F about
132 50=, Notime
marks.

RUBR]G

E wrrmeo
288 282BR=

12

o
<19
-
[SWE

dF lost changing
sheets.

SRR
88528 883

858

N
gse:

C merges with sue-
ceeding quake.

P8ER HER 88%
egs

=tt-4-4d]

wwwww mem SBRE awwwe aooen
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<3443
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EEREE wew—
an HRSBR S&¥R LunnR
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TaABLE 2.—Instrumental reports, July, 1917—Continued.
Amplitude, Amplitude.
Date. 3;::. Phase.| Time. P°.F_°d' tg;:;_ Romarks. Date. f;cht::. Phase.| Time. Pe’lr‘i.od. tg;. Remarks.
An Ax An Aw
District of Columbia. Washington. Georgetown Universily. District of Columbia. Washington. Georgetown University—Contd.
F. A. Tondorf, S. J.
4 5 11917:.‘1 Ig 11; 8. | See km as dis
. , . ul 24 oy AN not dis-
Lat., 38° 54’ 25" N,; long., 77° 04' 24" \d"fibﬂg.ovnt.on, 42.4 meters. Subsoil: Decayed y 8 g : ; "cernibl;.
Instruments: Wiechert 200 kg. astatic horitontal pendulums, 80 kg. vertical. g (5)? 08
v 5T° 6 130 ..
E 185 5.4
Instrumental coustants:{N 143 g 9 3 g gg g;
z &30 34538 |
3 46 07
1917, H.m.s. ] See. “ M km, X 2 i:(l) 15 |..
July 4 057 13 |. .| Mlcroseisms pres- bl i
0572 ! ont. Nodlsti e
10713 maximum.
; g}; go Colorado. Denver. Sacred Heart College. Earthquake Station.
13 519 05 .W. LT
A A. W. Forstall, S. I
g g 846 . Lat., 39° 40’ 36" N.; long., 104° 58’ 54'* W, Elevation, 1,655 meters.
6 10 00 Instrument: Wiechert 80 kg., astatic, horizontal pendulum.
1 21 31 34 M i pres-
21 31 38 ent. All phases
214304 doubtful. 1917, H.m.s. | Se. M » km.
21 50 04 |. July 27 11400 Chilean quake,
215009 .. 11800 Good record but
15 00 |. 1230 P and 8 do not
12500 appear on E-W
25 33818 Microseisms pres- 12700 component, E-W
3 36 31 ent. 12700 record much less
336 37 12800 satisfactory than
349 00 12900 N-3.
44500 | 13200
VERTIC 137 00
3 84 57 S not discernible.
3 48 48
.Z f{ 58 * Trace amplitude.
2% ¢ Very difficult to  Hawaii., Honolulu. Magnetic Observatory. U. S. Coast and Geodetic

Interpret, All
phases doubtful.

BEBEE
8 BRES
uns

27 feeenanns 1 11
11002
11148
11853
117 00 .| F lost in succeed-
iog quake.
VERTICAL,
10815
11016
11218
238 ..
30246 No distinet maxi-
31201 mum,
31700
| 400 ..
TICAL.
30251
S 1209
33330
400 ..
27 20 No distinet maxi-
20 mum,
24
24

- IO m&fn?&
ent,
F lost {n changing
30
30 [.......fe.... 1229 24 [..oooon|oinia]enneaad|oea ] Microselsms pres-
OO 5. 0 PR PO OO O S

Survey. Frank Neuman.

Lat., 21° 10’ 12" N.; long., 158° 03’ 48" W. Elevation, 15.2 meters.

ph of the Seismological C: i of the British Associa-

nstrument: Milne sef
tion.

Te
Instrumental constant. . 18:5

(Report for July, 1917, not received.)

Kansas. Lawrence. University of Kansas. Department of Physics
and Astronomy. F. E. Kester.

Lat., 38° 57’ 30" N.; long., 96° 14’ 58 W. Elevation, 301.1 meters.
Instrument: Wiechert.
V To «
Instrumental constants.. N gg g': :}

(Report for July, 1917, not received.)

Maryland. Cheltenham. Magnetic Observatory. U. 8. Coast and Geo-
detic Survey. George Hartnell.

Lat., 38" 44’ 00" N.; long., 76° 50 30" W. Elevation, 71.6 msters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

V T,
Instrumentaloomtants..{g ig 3,%

1917, H.m.2.| Sec.

Jaly 25 [-..e....| @p.....] 24238
J 24320

2492

34930

2528

254 39

2 55 00

307 00
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Tasre 2.—Instrumental reports, July, 1917—Continued.
Amplitude. Amplitude.
Char- Period. Dis- . Char- Period, Dis-
Date. | goter. | Phase,| Time. |75 itance - Date. | gcter, [ Phaso.| Time. | ™p tance,| ~ Tomsria.
As Ax An Ax
Maryland. Cheltenham. Magnetic Observatory—Continued. Massachusetts. Cambdridge. Harvard University—Continued.
1917, Hmas | Sec km. 1017, Hom.s | See M » km.
July 21 |........ 303 i N e . TUY 15 [ereerereanenerlonacnmsnisonassssalesmissfiasases]eerese] E-W component
1 11000 3 . ran down at Oh
11200 8 - §0m; in ocom
110382 |........ . sion at 156 22m,
11883 ceesscs o
11910 N 25 |ireennnd 3 19 0t Some uncertainty
.| 14700 . 32838 as to times by
22000 . 3 28 50 E-W component.
336 22
[ 30238 23648
30240 340 12
31182 34821
31154 3 49 00
3 33 00 35327
8 3536 45200
34100
4 00 00 25 |, 22 32 09
22 42 22
b N 2213 80 .| Phases indefinite. 22 50 37
2213 54 . 20114
2223385 . 23 04 37
2385 . 23 07 50
22 49 00 o 26 {........ 00200 .......cfeuunnen POTIPRN F
23 85 00
203 N b R 10080 [eeueneecfenoaacfoneenssf2,000
23 05 38 . 10617
3200 - 108 30
30 01400 o 1o,
110 42 o]
08400 Phases on N-8 not 11424 .| F lost in suecceed-
104 00 defined, record ing quake.
11500 barely discern- b7 R 251 22
ible on E-W. 30300
303 07
o
Massachusetts. Cambridge. Harvard University. Seismographic Station. 32601
. B. Woodworth. sz
Lat., 42° 22’ 88" N.; long., 71° 06’ 59"’ W, Elevation, 5.4 meters. Foundation: Glacial 44131
sand over clay.
2 0 16 14 48
Instruments: Two Bogoh-Omori 100kg. a Mechanical %g % ‘E
Ty T
Instrumental constants, '{N 50 25 41 16 27 34
18 34 28
16 50 ..
1917, Hom.s. | Se. » I3 km.
July 1 13 28 80 G411
13 34 47 042 60
13 39 30 04725
13 30 54 1....
134224 Followed by pe-
14 03 00 riodsof8seconds. 128 55
13004
13516
[ ) R 04901 14331
05711 146 33
1035 202..
11102
11311 624
12742 652 ..
133 27
13553 14 56 07 Osat14h4 N-Srun
13808 15 05 35 down at 13b gm,
254 00 15 27 51 Started at15b18w.
15 40 .. Records changed
41 614 08 0Oat 5 plus. Am- at 150 120, Ly
6 37 01 plitude very at 158 18m e,
6 38 56 gmall. period 32 sec.
720 00
2| 22 14 02 May be artificial
10 L, 18 20 22 22 14 08 disturbance.
"""" ®eeot\18 31 28 22 24 10
22 31 32
1 N AP 28 45 00 145 ..
8, 209 46
23 28 27 .1 63317 . Artificial @isturb-
230 544 24 ance?
23 34 45 5542
23 38 51
12 011 00 80 lioevener| Linao..| 92216 | .| Very faint record.
F.....|] 93206 Possibly artificial
12 43 02 disturbance.
1247 13
12 58 51 Record  changed Artificisl _disturb-
1414 00 |, between 135, 10= ance? Ch
and 13%, 25=, records from 13k
515 02 24m to 134 30m,
519 39 Amplitude in-
52321 creases.
52435
5 45 00




Jovx, 1917, MONTHLY WEATHER REVIEW. 377
TasLe 2.—Instrumental reports, July, 1917—Continued.
Amplitude. Amplitude.
Date. Scl;::. Phase. | Time. P"{\l_"d' 131[:'9 Remarks. Date. Scht:i- Phase.| Time. | P "{,l_"d' u?nl; Remarks.
An | An An | Ax )
Massachusetts, Cambridge. Harvard University—Continued. New York. Ithaca. Cornell University—Continued.
1017, H om.s.| Sec m s | km. 1017. H.om.s. | Sec. g | B km.
July 3t 02351 July 4 111740
05117 11141
051 20 12718
05511 13113
102 51 209 00
138 43 217 00
a 32838 Masked by micro- B tnun
33556 | seisms. 52 12
33603 523 22
T S0 0
348 50 53030
34033 25 33528
35334 34432
353 83 | 428 00
44817 . 4 10555
' ‘ 1ea
Missouri. Satnt Louis. St. Louts University. Geophysical Observa- 113 50
tory. J. B. Goesse, S.J. }gg
Lat., 38° 38’ 15/ N.; long., 90° 13’ 58" W, Elevation, 160.4 meters. Foundation: 12 feet 245 00
of tough clay over limestous of Mississippl system, about 300 feet thick. 27 |.eueen.| 0Pu...l 30227
Instrument: Wiechert, 80 kg. astatic, horizontal pandulum. g g 8'1;
v T
Instrumental constsnts.. 80 7 ¢ 6!1 4 13 00
J1824 29
16 26 20
5 }917.25 1 st ﬁ 372000 Sec. s u » km. 16.56 00
uly PRI 23 51 43 Selsm b not
F..l| 200 .. Fririd rec 4 dar.
27 0 07 00 ng eariy
0 12 00 phases.
0 14 30
0 15 00 * Trace amplitude.
l n w [P . . .
- 208 00 Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
; 11 30 Lat., 8° 57 3¢’ N.; long., 79* 33’ 20" W, Elevation, 27.6 meters.
#0 Instruments: Two Boach-Omorl, 100 kg.
74500 vV
8 00 00 Instrumental constants.. 10 20
| AN e...... 2219 00
F..... 2250 1917, H.om.s| Se. » » | km.
July 1l....... 02417 Distanca and di-
3 | L..... e gg% 02518 rection?
} § U IO 7216 Slight movement.
3T 1400 72 16
30400 b1 T 10448 Direction N?
104 60
. - 107 46
New York. Buffalo. Canisius College. John A. Curtin, S. J. i gg ;‘:
Lat., 42° 53’ 03 N_; long., 78° 52’ 40’ W. Elevation, 190.5 maters. 105 08
Instrument: Wiecherc 30 kg. horizontal. é g g
vV T
Instrumental constants.. 80 7° 611 306 00
(Report for July, 1917, not received.) 1m0 Direction N?
30631
. . . . 30538
New York. Fordham. Fordham University. Daniel H. Sullivan, S.J. 305 b4
Lat., 40° 51’ 47" N.; long., 73° 53' 08"’ W. Elevation, 23.9 meters. 30942
Instrument: Wiechert, 80 kx. 3 57 00
40100
V T e
Instrumental constants. {E g gg :l‘:s:} * Trace amplitude.
{Report for July, 1917, not received.) Porto Rico. Vieques. Magnetic Observatory. U. S. Coast and Geodetic
Survey. F. L. Adams.

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58" N.; long., 76° 29’ 09" W. KElevation, 242.6 meters.
Instruments: Two Bosch-Omon, 25 kg., horizontal p Mech

VT e
Instrumental constants. .{yr ﬁ g :{

8858ER

EREEELN
25834%

Lat., 18° 08’ 48’ N.; long., 85° 20’ 54'' W. Elevation, 18.8 meters.
Instruments: Two Boach-Omori.
. V T
10 175

Ins:rummtaleonstanu..{g 10 18

1917, H.m.a
July 51426
514 48

5 14 56

516 20

516 43

515 36

5 17 00

5 26 00




378 MONTHLY sWEATHER REVIEW. JuLy, 1917
TaBLE. 2.~ Instrumental reports, July, 1917—Continued.

Amplitude. Amplitude.
Date. | SE™ | Phase. | Time. | Pefiod — DI | Remarks. Date. | S | Phase, | Time, | Pogiod. s | Remarks.
As | Ax Ap | Ax
Porto Rico. Viegues. Magnetic Observatory—Continued. Canada. Ottawa. Dominion Astronomical Observatory. Earthquake.

Station. Otto Klotz.

1917, Hom.e Lat,, 45° 23’ 38" N.; long., 75° 43’ 57" W. Elevation, 83 meters,
oly 27 |........ P 122 Instraments: Two Bosch phot h dulums, one Spindler & Hoyer
eLurrsl 10238 80kg. vertical seismograph.
Cevvees| 11100 VvV T
F.....] 24000 Instruments] constants.. 120 26
1017, H.m. s | Se. " » | km.
July ‘1 13 36 59
1337 33
13 4800
I The end of the 14 00 00 ).
1 E-W record
I 4 54 |.
X 08 |.
1 11
.18 38
16 42|,

BERERERSE BESUESER
SBRZVITE SVRLTES

[ T Y PP OIS

o
1

Vermont. Northfield. U. 8. Weather Bureau. Wm. A. Shaw.

&
] 04
Lat, 44° 10’ N,; long., 72° 41’ W. Elevation, 256 meters. g gé
Instruments: Two Bosch-Omori. Mechanfoa) registration. 3 o
V T g -
Instrumentai constants. .{& p© ( 701 ..
710..
1017, H.m. 2 1241 34
July 1|........ Bt.....[1338120|........ . 12 .
L 13 51 00 1800 ..
1400 .. 14 .

L 3 S L..... 133800 &
PF..... 215 g
P. 328 b
33615 5
3 45 40
3
J 4
25 |........ 0. 22 No phases discern-
F..... 23 ible.

B
Hi <3~

H -+ 41

27 e er.....

-
S5 swwe

Sy 8ESS 8x:=g na 88

oo
oo

.| 229254
224207 |
1224928
1225804
RETEN

w @
L988%

Moergesinto succesd-
ing quake,
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TaBLE 2.—Instrumental reports, July, 1917—Continued. TasLE 3.—Late seismological reports (instrumental).
Amplitude. Amplitude.
. Char- . Di R X
Date. | S8 | phase. | Time. | Foriod] s | Remarks. Date, | CBar- | prggs | Time, | Period R .
An | A An Ax
Capada. Ottawa. Dominion Astronomical Observatory—Continued. New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26 58" N.; long., 76* 20’ 09" W. Elevation, 242.6 moters.
1917, H.om.a. km. Instruments: Two Bosch-Omorf 25 kg. horizontal pendul Mechanical regi
July 27 #5188 8,550 v
Nz i E 18 2 41
gzlig (l)é Instrumenta comtantl..{N 14 25 41
3 40 00
3 55 00
1917, H.m, s | Sec. " km.
419 00
51100 June 3 1 tl)g gg
517 00
6 00 0D 3 %,9, 402 o
31
27 16 13 40
g2k e
44|
18 28 00 4 liote
16 36 00 15947
16 53 00 15832
17 13 00 22200
Lo o
7 319 51
153 00
230 00 300
8leens ew..... 0 57 45
14 48 49 . 10231
14 55 36 108 46
14 55 47 31533
150238 3240
15 11 13
i 12 0 o]
[: ) olu...| 18 00 34
15 30 00
X Fa..01| 1817 00
22 12 48 No record from seis- e : gg ?;g
22 16 12 mograph. _Clock 44512
222512 stopped. d 45218
22 30 36 from “ Deforma- 45218
22 57 48 tion instrument.” 5 38 00
no212 544 30
100 00
12 feeeennns 204 46 b 3 PSR I
020 00 Record masked by 204 46 2
02028]. microseisms. 206 20
0 46 00 2 06 00
06300 207 00
1 10000
105 %0 7070t
11300 707 02
14000 731 50
73831
s 1 Record masked by 0 08 00
33532 microseisms. 91100/
339 10
344 53 L) R oLa...{ 16 08 32
34830 F.. {1614 30
348 50
3 5¢ &2
3 58 00
4 05 00
410 00
4200
4 40 00
5 00 00

Canada. Toronto. Dominion Meteorological Service.

Lat., 43° 40’ 01’ N.; long., 79° 23’ 54" W, ’:‘Jylewtinn, 113.7 meters., Bubsoil: S8and and
c

Instrument: Milne horizontal pendulum, North; in the meridian.

Ty
Instrumental constant. . 18.' Pillar deviation, 1 mm, swing of boom =0.50".
(Report for July, 1917, not received.)

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N.; long., 123° 19’ W. Elevation, 67.7 meters. Subsoil: Rock.
Instruments: Wiechert, vertical. M{ine horizontal pendulum, Noeth; in the meridian.
T
Instrumental constant. . 18, Pillar deviation: 1 mm.swingof boom = 0.54".
(Report for July, 1917, not received.)

BRS Saeasasss
288 SELYESTE] BYRLY

o331

1

8U¥LSBEE 88¥S8

Time clock not cor-
rect.
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SEISMOLOGICAL DISPATCHES.!

Rome, July 9, 1917.

Pope Benedict was awakened by an earth shock which shook the
whole of Rome early Sunday morning. Many people dressed, others
left their homes, fearing a second shock. e Pope inquired as to
the extent of the earthquake and learned there was no damage or
victims, The shock w:;a“iﬁecial]y felt at Avezzano, which was prac-
tically destroyed in the quake of January, 1915. (Assoc. Press.)
Pago Pa%o, Tutuila, American Samoa (July 10, 1917, mail correspond-

ence).

The earthquake experienced here June 25 was the severest shock
in 80 years. After the tremor subsided a small tidal wave caused
many people to take to the hillside for safety. The wave receded as
suddenly as it came. The center of the disturbance was about 70
miles southwest of Samoa. Reports from Tongo stated that it was

the organization ind d and 1 station

niversity, Washington, D. C,

1 Reported b; d by the selsmologl

at Georgetown

MONTHLY WEATHER REVIEW.
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felt severely in that group, while at Keppet's Island the waters of the
lagoon rose high on the island and left thousands of fish as they receded.
(Aseoc. Press.

Catania, Sicily, July 16, 1917, i

The most recent eruption of Mount Etna, although very brief, caused
8 panic among the population of the nenr-;?' districts in consequence of
the enormous quantity of lava discharged, which eurpassed previous
records. (Assoc. Press.)

Buenos Atres, July 27, 1917.

An earthquake of great intensity in Chile was reported from Santiago
in dispatches received to-day by La Nacion. The tremors have been
felt in Santiago, Cordia, San Luis, Mendoza, Rosario, and Tucuman.
In Buenos Aires slight tremors were noticeable. (Assoc. Press.)
Washington, D. C., July 81, 1917.

Official dispatches to the Chilean Embassy yesterday deny widely-
published reports from Santiago, of an earthquake with great damage
to Chilean cities. At the same time a quake was reported from Chile
there actually wasan earth disturbance in Argentina. (Assoc. Press.)
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR AUGUST, 1917,
W. J. HuMpHREYS, Professor in Charge.
IDated: Weather Bureau, Weshington, D. C., Oct. 2, 1917.]

TABLE 1.— Noninstrumental earthquake reports, August, 1917.

t
At Approxi ‘\
ma Approxi-
Approxi- Intensity
time, : mate ;71 Number 9
Day. ' Station. mats Rossi- Duration.| Sounds. Remarks. Obeserver.
¥ | Groen- latitude. | 190€- | Forel, jof shocks.
Clvil
CALIFORNTA.
1017. H om, ° . M. s
Aug. 3 4 20| Cahuilla.......cccoenaaaen 33 32| 16 43 4 1] 0 3} Rumbling...[ceeeenniimiiiiiiiiiiiiiiiieeaes «..| Dr. Wm. L. Shawk,
19 6 00| Boulevard................| 32 38| 116 1§ 3 1 1 | Noame........ cesreeresnteanmenn vevesseresasassess| J. 1. Schwartsherg.
19 7 10 33 05| 16 37 1 2 30 | Rumbling... .| 3. H. L. Vogt.
33 03| 116 37 |.......... 2 8 | Rumbling. W.J. Norman.
0 35 37 22| 18 4 5 [ T IO E. L. Herzinger.
28 | 8 40 37 2| 18 24 4 1 E. L. Herzinger.
! 37 15| 18 17 3 .| Wm. Barth.
31 19 20 34 25| 119 12 4 Wm. H. Duncan.
31 2 2% 34 251 119 12 4 Wm. H. Duncan.
Tanre 2.—Instrumental reports, August, 1917.
(Time used: Mean G ich, midnight to N 1 L fonal.]
{For aignificance of symbols sese REVIEW for July, 1917, p. 373.}
Amplitude. Amplitude.
Charac- Period Dis- Period Dis-
Date. ter. | Fhase.| Time. T, tanoe. Remarks. Date. ter. | Phase.| Time. T, tance. Remarks.
As Awn Ay Ax
Alaska. Sitka. Magnetic Observ . U. 8. Coast and Geodetic  Arizona. Tucson. Magnetic Obuervator%. . U. 8. Cosst and Geodetic
Survey. J. W. Green. Survey. F. P. Ulrich. .
Lat., 57° 03’ 00" N.; long., 135° 30’ 06" W. Elevation, 15.3 meters. Lat., 32° 14’ 48" N.; long., 110° 50° 06" W. Elevation, 760.6 meters.
Instruments; Two Bosch-Omorl, 10 and 12 kg. Instruments: Two Bosch-Omori, 10 and 13 kg.
b E 10 139
Instnmanmlcumtnnbu...{g }g ig;’ Instrumental constants...\N 19 159
1917, H.m.s.| Sec. - » km.
1017, H.m.s. Aug. 0 42822 4
Aug. 16 43 22 B
18 58 .. 44504
500 04
30 0........ 4250 536 ..
4332 545 ..
43U 6
4 35 01 3 11 44 35
4.40 20 .| 11.51 20
53 .. 11 68 00
11 59 02
f 3 N SO, 1 11 59 43
1 1203 49
11 1254 ..
12 1304 ..
12
California. Berkeley. University of California.
Lat., 37° 52’ 16” N.; long., 122° 15’ 37’ W. Elevation, 85.4 metars.
(See Bulletin of the Seismographic Stations, University of California.)
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TaABLE 2.—Instrumental reports, August, 1917—Continued.

Amplitude. Amplitude,
Date, |CBA™O| phogy, | Time. | PoHlod LDl | Remarke Date. |CHATS0 prgge, | Time, | Period D& | Remsrks.
As AN A An
California. Mount Hamilton. Lick Observatory. District of Columbia. Washington. Georgetown University.

Lat., 37° 20’ 24 N, long., 121° 38’ 34” W. Elevation, 1,281.7 meters.
(See Bulletin of the Seismographic Stations, University of California.)

F. A. Tondori, S. J.
Lat., 38° 54’ 25" N.; long., 77* 04’ 4" g.ﬂakwﬁon, 42.4 meters. Subsoil: decsyed
orite.

California. Point Loma. Raja Yoga Academy. F.J. Dick.
Lat., 32° 43’ 03" N.; long., 117° 15’ 10" W. Elevation, 01.4 meters.
s T P C. D. West seismoscope.
(Report for August, 1917, not received.)

California. Santa Clara. University of Santa Clare. J. S.Ricard,S.J.
Lat,, 87° 28’ 36" N.; long., 121* 57 03" W. Elevation, 27.43 meters.
(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College.
A. W. Forstall, 8. J.
Lat., 39° 40’ 38~ N.; long., 104° 56 54/ W. Elevation, 1,655 meters.
Instrument: Wiechert 80 kg., astatic, horizontal pendulum.
(No earthquake recorded during August, 1917.)

Earthquake Station.

District of Columbia. Washington. U. S. Weather Bureou.
Lat., 38° 84/ 12 N.; lang., 77° 03’ 03” W. Elevation, 21 meters.
Instrument: Marvin (vertical d d d. Mechanical regt:

v o1
Instrumental constants: 110 6.4

.| No time marks;
values approxi-
mate,

. No record ob-
tained; instru-

21 fo....... P..... 104030 ........ ..

uncel }
values approxi-
mate.
P I [ 8 uncertain.

By

BEgr ¥y

P 8%8 88

GO e R IWW
LRENLUER
SS/LEBR

-
-
S
ot

Instr Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical.
V T
166 5.4 0
Instrumental wmunts:{)% 143 52 0
Z 8 3.0 ¢
1017, H.m 8| Sec. M " km.

Aug. 5le....... ePa... N M.lcr:ui.;’ma pll;els-
ent. posaibly
earller. No dis-
tinot maximum.

o? 16 Ofm 39,
nl....... ePut.i M 4
ePa?..1 14 44 38
Sy?...| 14 49 22
Bal?...| 14 40 43
eLyx..| 15 00 21
ela?../ 150023
F..... 16 .. ..

in suoceeding
q .,
croseisms arnes-
ent. No distinct
maximum.

VEERBRR BRYEW
P BERER RAEES

g

sRLy
iR -1-14

-
o
=
=)

i bt 1
[={=t=3=1
TEIRS
08 W
xt-1 -1

* Trace amplitude.

Hawaii. Honolulu. Magnetic Observatory. U. 8. Coast and Geodetic
Survey. Frank Neuman.
Lat., 21° 19’ 12/ N.; long., 158° 03’ 48" W, Elevation, 15.2 meters.

Instrument: Milne of the 8 of the British Associa-

To
Instrumental constant.. 18.5

(Report for August, 1917, received too late.)

Kansas. Lawrence. University of Kansas. Department of Physics
and Astronomy. F. E. Kester.
Lat., 38° 57 30"’ N.; long., 85° 14’ 58" W. Elevation, 301.1 meters.
Instrument: Wiechert.
V T, e
Instnmentalconsmnts:{g %75 g: ::‘

(Report for August, 1917, not received.)
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TABLE 2.—Instrumental reports, August, 1917—Continued.
Amplitude. Amplitude. .
Date. Clé::.“' Phage.| Time. P°1"l_°d R " nﬁ:ig; Remarks. Date. “:::” Phase.| Time. P'?R“i 7\*7* ‘A u{)n'; Remarks.
s ~ . ~

Maryland. Cheltenham. Magnetic Observatory. U. S. Coast and Geo-
detic Survey. George Hartnell.
Lat., 38° 44’ 00"’ N.; long., 76° 50’ 30" W. Elevation, 71.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

VvV o,
E 10 32
Instrumental constaats. . N 10 27
1017 H.m.s.
Aug. 30 428 44
43020
43026
43628
440 .
810 ..

Maseachusetts. Cambridge. Harvard University Seismograph Station.
J. B. Woodworth.

Lat., 42° 22" 38”” N.; long., 71° 06 50" W. Elevation, 5.4 meters. Foundation: Glacial
sand over clay.

nstruments: Two Busch-Omori 100 kg. horizontal dul (mech ).
V )«
Instrumental constant.s..{g ség ﬁ 2:1

1017
Aug. 5 [.......

.| Sinusoidals set
TS

Possibly LR of

u preceding
58 quake.
2 Thisand thenext
20 g::slbly LR of
t quake.
118 51 12
1223
123
2213 37 E-W ocomponent
221548 stopgd at
2717 22b, 27m, 530,
32885 L-8s interval
33118 gives 4425km
35 a spoed of L 'as
3 as
34228 as 230km. per
34218 minute.
34616 F lost in succeed-
ing quake.
406 22
42617
42640
4205
430 24
43926 Followed by a
44023 long es of
546 .. irre; L
waves.
11 38 38
11 44 00
11 44 07
11 49 54 First movement
.11 50 27 pendulum_ to
11 52 57 north.
5429 movement of
11 54 38 dulum o
1 59 42 Bu toeast.
11 50 48
2 01 56
3 56

.

Missouri. Saint Louis. St. Louis University. Geophysical Observa-
tory. J. B. Goesse, S. J.

Lat., 38° 38" 15" N.; long., 90° 13’ 58” W. Elevation, 160.4 meters. Foundation: 12 feet
of tough clay over 1imestone of! Mississippi system, about 300 fest thick.

Instrument: Wiechert, 80 kg. astatic, horizontal pendujum.

V To e
Instrumental constants.. 80 7 51
1017, Hms| Sec. | a | u |&m
Aug. 30]1...... en.....] 16 27 30 .| Bareiy perceptible.
Fn.... 16 33 .. .
31

New York. Buffalo. Canisius College. John A. Curtin, S. J.

Lat., 43° 53’ 02 N.; long., 78° 52’ 40 W. Elevation, 190.5 meters.

Instrument: Wiechert 80 kg.vnorTI'zonm.
[ 2 ]
Instrumental constants.. 80 7 51

(Report for August, 1917, not received.)

New York. Fordkam. Fordham University. Daniel H. Sullivan, 8. J.
Lat., 40° 81’ 47* N.; long., 73* 53’ 08" W. Elevation, 23.9 meters.

Instrument: Wiechert, 80 kg.
V To
Tastrumental mstmu..{g 77; .';? g‘g'}
(Report for Auguet, 1917, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.

Lat., 42° 26’ 58" N.: long., 76° 20’ 08" W. Elevation, 242.6 meters.
Instruments: Two Bosch-Omori, 25 kg.aho)rizontal pendulums (mechanical registra-
lon ).

. V To «
’Imtmmentnlonnnanu..{g 13 23 41

14 25 41
1017, H.om. s
Aug. 22 48 33 Absolute times in-
22 51 38 aocurate through-
23 01 52 out month. Re-
342 ., }nlrs o
0 seismograph
Bf-veennnn 16 53 50 room. Master
16 54 40 olock not run-
1723 .. ning.
1726 ..
30 [........ 33012
33612
34020
3410
417 ..
30....... 42816
4 28 40
4 46 03
50133
817..
) I R 11 43 15
11 49 05
12 00 14
132 ..

*Trace amplitude.
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TABLE 2.—Instrumental reports, August, 1917—Continued.
Amplitude. Amplitods.
Charao- ; Period Dis- Charao| Perlod Dis-
Date. ter, | Phase.| Time. 3 tance. Remarks. Date. ter. | Phase, | Time. T, tance. Remarks.
As | Ax As | Ax
Panamsa Canal Zone. Bulboa Heights. Isthmian Canal Commission. Canada. Ottawa. Dominion Astronomical Observatory. Earthquake
Lat., 8° 57’ 30" N.; long., 79° 33' 20"’ W. Elevation, 27.6 meters. Station. Otto Klotz.
Instruments: Two Bosch-Omori, 100 kg. Lat., 456° 23’ 38"’ N.; long., 76° 42’ 57" W. Elevations, 83 meters.
. V T Instr Two Bosch phi phic h 1 pendul one Bpindler & Hoyer
Instrumental constants.. 10 20 80k. vertical selamograph.
V Ty
1917, H m. s | Se. km. Instrumental constants., 120 26
Aug. 30 ] 32608 Direction probably
32610 south, 19017, km.
32810 Aug. 5[........ 0..... «.{14,000 { In New Zealand,
g%gig lefiu" I .. .| from press re.
32854 T ports.
3 47 00 o
3 51 00 o
ETY — Pa..|nuas08). Direction probably L From 160 50= on-
Py....1113812 | south. L waves are more
B.....[11 30 444, L or less continu-
Ls....| 11 40 }g . t ally sinuous.
49| L J§
2l LRI..
00| F.....
Porto Rico. Vieques. Magnetic Observatory. U. 8. Coast and Geodetic
Survey. F.L. Adams.
Lat., 18° 08’ 48”” N,; loug., 65° 26’ 54’ W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omori.
To
E 17.5
Instrumental constants. {13 174
1917. B km.
Auvg. 7 Local quake. 22 Fairly strong mi-
332 croselsms  pre-
338 vall.
a4
351
407
9 V:ry smn:ll wav:: i 15
athers having & : gg
period of 6 10 10 M+
seconds, 435
448
453
5%
%3 53
34 24 : ‘412
8 83 1]
52 .. 11 36 20 In Colombia.
4017 The drums were 11 44 12
40 22 taken to 11 53 2%
43 42 change the paper 11 56 30
4“1 at 125 2%, while 1167 ..
i i B B
11 49 55 sl " 1l
00 . 124
..... 1310 .

Vermont.

Northfield. U.S. Weather Bureau.

Wm. A. Shaw.

Lat., 44°10° N.; long., 72° 41’ W. Elevation, 256 meters.
'wo BBosch-Omori, mechanical registration.

Instruments:

Tnstrumentsal constants. ..

V T
E 10 15
N 10 18

1017.
Aug.

Dg‘es not show on

" in microseisms,

* Trace amplitude.

Canada. Toronto. Dominion Meteorological Service.
Lat., 43° 407 01" N.; long., 79° 23’ 54” W, )Elovstion, 113.7 meters. Subwoil: Sand and
ol8;

y.
Instrument: Milne horizontal pendulum, North; in the meridian.
To
Instrumental constant. . 18‘.’ Pillar deviation, 1 mm. swing of hoom=0.50"".
(Report for August, 1917, not received.)

Canada. Victoria, B. C. Dominion Meterological Service.
Lat., 48° 24’ N.; long., 123° 19’ W. Elevation, 87.7 meters. Subsoil: Rock.
Instruments: Wiechert, vertical. Milne horizontsl pendutum, North; in the meridiun.

T
Instrumental constant.. 18. Piliar deviation: 1 mm. swing of boom=0.54"".

(Report for August. 1917, not received.)
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TABLE 3.—Late seismological reports (instrumental).
Amplitude. Amplitude.
Brac- Perfod. D R, (& P -
pate. |CUSr3| phase.| Time, | Pomod (Dis , Date. |CRATA Prags | Time. | Period Dl | Remarks.
As Ax Ax An
Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic Hawaii. Honolulu. Magnetic Observatory—Continued.
Survey. Trank Neuman.
. 10" 19 N.: 037 18" N
Lat., 21° 19' 12 N.; long., 158° 03’ 48"’ W. Elevation, 15.2 meters. Hme | Se. . “ km.
Instrument: Milne sei h of the Si 'l logical Ci of the British Associa- 018 ;‘81 .
. 030
Ty 053 12
Instrumental constant.. 18.5 0 58 00
139 ..
33308
H.om.s | See.
,ul‘;”'l 11030 20 Only B-W motion Jun
} g (l)g . recorded. 35 ..
126 . 1 445
4 0 50 18 .| Trace in jerks. . .
’1’ 16(15 g Waves indistinct. Trace amplitude.
12218 Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
1 ﬂ’ 00 Lat., 8° 57° 39" N.; long., 79° 33' 20’ W. Elevation, 27.8 meters.
2 " Instruments: Two Bosch-Omort, 100 kg.
4 5 57 00 Trace in jerks. v T,
81112 Waves indistinct, Instrumental constants.. 10 20
620 12
ez .. 1917, Hma| Sec. | u | &
658 .. May 1 1843 20 Direction?
433
4 2 57 43 18 51 04
B12.. 18 51 24
BI5.. 18 59 10
B9 .. 18 59 32
kI PO IR (SO R -| Light fafled on the }3 32; ;8
the ;Iﬂthé‘mm 13 21 01 00
40m to 18h 33m,
2’3 g ‘,’2 21 64 00
B08 .. * Trace amplitude.
B2 ..
11 51 48 Canada. Toronto. Dominion Meteorological Service.
12 09 30 Lat., 43° 40' 01" N.; long., 79° 23’ 54’ W. Elevation, 113.7 meters. Subsall: Sand and
1213 12 clay.
i ég - Instrument: Milne horizontsl pendulum, North; in the meridian.
To
18 eneee 808 48 Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom =0.50"".
818 54
82412 1017. H.m.a km.
829.. July 1 13 27 48 5,220?7] Felt in south end
on .. 13 34 42 .| ol Graham Island
13 38 48 fu Queen Char-
; g; % 13 39 06 lotte Islands,
34112 3512
512 .. 4 }4114 30 Distant quake.
2 06
248 .. 12512
22 54 48 13118
20 .. % 38 %5
|18 o
4 62024 Distant quake.
14118 630 48 A
149 42 6 54 00
202 .. F in next quake. 714 30
3374 P and 8 lost in pre- [ 017 48
34208 ceding quake. 055 30
3 50 00
600 .. 1 23 34 36 Quake and tidal
23 40 12 wave  reported
23 54 00 23 43 00 {rom the Samoan
004 36 12 0 05 30 Islands; damage
010 00 done. Also_felt
0 13 00 in Friendly Is.
048 .. 124...e... Lo....|13575¢0........
ceeal[ 140618 [ L0
4212
s 14 49 42 13 e, Pr.... 52130
o 14 57 24 ?....] 53024
M 14 50 00 53518
M 15 15 24 54224
F 1628 ..
&2 N PSRN (RSN (RN PO JRAN PO No recard obtained
2 . P 22 03 54 on 15th: clock
8 21213 stopped.
L 22 22 30
M 2229 00 2. 32412
[ 2818 .. 33543
30 P 215 .. 347 08
35018
30 fouennen oL 16 55 00 35136
M 16 58 48 50138
F 1717 .. 518 38
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TasLE 3.—Lale scismologica! reports (instrumental)—Continued.
Amplitude. Amplitude.
Date. [CU8!80) pase | Time, | Ferlod LDi* | Remarks. Date. [CUS™%| phyge | Time, |Period (ol |  Remarks.
An Ax As Ax
Canada. Toronto. Dominton Meteorological Service—Continued. Canada. Victoria, B. C. Dominion Meteorological Service—Con.
H.m. s Hm. s | Sec. Roat.
22 42 42 4 08042 ........0. 9,190 | Probably in Chile
22 52 54 10102 or ppines.
23 01 42 11815
2303 18 14181
2 04 24 2206 |........
23124
$loeeeeeesl Loeel] 82000 4. iienene.
b2 A 106 54 M...... 640 22........
11136
11324 9leennens 04788 .......feeuenen
117 08 08027 [vevnnnncfonrasan
118 00 038127|........
121068 F merges into next 0B85 cvecnncferonnn
quske.
30142 A quake of much 23 14 B4
31312 intensity re- B1723
32530 Bonod from 28222
3 41 00 hile. 2334 14
34800
4 54 30 12 06 57
536 12 12 13 51
122810
2 ... . 16 20 4 12 31 47
16 26 00 13 50 34
16 28 24
182848 (coooeoe| *BO0 feeeeriifennnensf 13 fieeee.. 18 27 08 Probably distinet
17 14 12 13 80 03 from above,
2 0 40 06 Thickenings. 1837 8
........ oke! 5
0 47 54 11 87 52
10630 11 44 18
1148 20
28 [ioenneas 14424 1214 &
145 42
15748 325 80
328 47
LY [ ey Possibly two ine
15 08 36 veevecfieenn.,| Quakes over- 13243
15 10 42 Pping. VERTI
15 21 48 8 2530
15 25 00 32500
15 28 36 8 31 42
16 53 18 39880
S 4800
22 11 42
221524 27 |. .| (Other companents
gﬁg 11028 los;édlelo‘:k
50| .
22 35 36 12048 P
225912 |oaaeenloia. . 12942
23 08 48 . 13618
23 16 06 ' 316 00
| 23 56 00 -1 Either Ly or 8n-
00212 .| _ other quake. 34458 Earlier records
005 48 JF lostqin micro- 5 36 17 missed; clock
seisms. VERTI stopped.
17 31 00 33800
17 35 36 F1. S 4100 F?.
0 2t 06 Strong microselsms 1642 48 |
020 00 Soing on. 140 %
oaaa 17 08 42
0 46 00
058121 Clock stopped ot
130124, F in microseisms. 28th.
32512 Microseisms going
334 00 . on.
345 48
38 % 3 :
: 2206 43 |. P uncertain.
43412 P F in microselsms. 22 15 34
22 35 14
* Trace amplitude. 22 50 88
. I3 o 25 2‘
Canada. Victoria, B. C. Dominion Meteorological Service. 1ie s
Lat., 48° 24’ N,; long., 123° 10' W. Elevation, 67.7 meters. Subsoil: Rock. 22 04 24
Instruments: Wiechert, vertical. Milne horizontal pendulum, North; in the meridian. :: ;z gg
T
Instr ) .18, Pillsr d : 1 mm, swing of boom =0.54". 22 45 00 Fr.
172129 Thickening.
1917, H.om. s. " km. ; g (‘,;
July 1 |........ P.o....|132137) cereeaiereas.| Felt at south end d 4w
SorL|132217 (. -.| ofGrahamIsland AR T
M..... 13 23 06 |. in Queen Char-
Fo... 13 32 26 |. lotte lslands, 036 14
VERTI Wireless opera- 04505 ).
a % AU H:
t .
18 22 56 138 q i 14010 |.
188785 . -
* Trace amplitude. *Trace smplitude.
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SEISMOLOGICAL DISPATCHES.!

Belated dispatch, June 24, 1917.

Mount Etna broke into an unusual volcanic action yesterday at about
10:30 p. m. (true local time, 9:30 p. m.). The northeastern crater,
which was formed in 1911, ejected reddish smoke and incandeacent
1apilli for about 30 minutes. Spurts of flames continued at intervals
for several hours after the ejection of solid matter ceased. A similar
phenomenon occurred in 1900 from the central crater. The north-
eastern crater is about 10,000 feet above sea level; the highest point of
the volcano is about 10,750 feet. The matter ejected reached a maxi-
mum height of about 1,000 feet above the crater; part of it fell back
into the crater and part fell upon the slopes of the voleano. There
was a light wind from the west during the eruption; no seismic dis-
turbance accompanied the phenomenon and there was no damage to
life or property. (Consular Service.)

Report recetved by the Navgl Department from Commander J. M. Poyers
governor of American Samoa. (Belated dispatch, June 25, 1917.).
About 6:30 p. m., June 25, an earthquake and moderate tidal wave
occurred here. Earthquakes are somewhat frequent here, but this
was the severest one that has occurred, according to old reeidenta.
No one was injured. A few buildings on the island were injured,
notably two churches—one in Leone and one in Pago Pago—which

1 Réported by the orgamzations § logical station

an
at Georgetown University, Washington, D. C,

d by the
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were 8o badly damaged that their further use is dangerous and has
been forbidden. There was no damage at the naval station. The
observatory at Apia broadcasted the following information by wireless:
*“The observer here places the center of the disturbance about 75 miles
southwest of Samoa and cousiders it was due to a submarine landslide.
No serious damage was done. [Earthquake violent for about minute
and a half, and minor shakes were experienced throughout the right
at intervals. Tidal waves about 3 feet high were experienced on
south coast of Savail, Upola, and Tutuila, causing minor damage, but
no loss of life.””

The rise and fall of the water in Pago Pago Bay exceeded that
reported from Apia. The bay is much narrower at its head than at
its mouth, with the result that at the head of the bay the water rose
and fell between 5 and ¢ feet above and below normal. Many of the
natives were frightened and sought refuge in the mountains for the
remainder of the night. (Assoc. Press.)

London, August 6, 1917.

A violent earthquake, which caused great damage, has occurred in
the southern portion of North Island, New Zealand, according to a
Reuter dispatch from Wellington. The Wairarapa district, northwest
of Wellington, suffered most severelK. Pioneer residents of North
Island, the dispatch adds, describes the quake as the worst since the
terrible upheaval 60 years ago. (Assoc. Press.)

Wellington, New Zealand, August 9, 1917.
er severe earthquake shocks occurred at Wairarapa, northwest
of Wellington. There were no casualtiea. (Assoc. Press.)
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SECTION V.—SEISMOLOGY.
SEISMOLOGICAL REPORTS FOR SEPTMBER, 1917,
W. J. HumpHrEYS, Profeasor in Charge.
[Dated: Weather Bureau, Washington, D. C., Nov. 2, 1017.]
TasLe 1.—Noninstrumental earthquake reports, September, 1917.
Approxi-
mate Approx{-
Approxi-| Intensity
Day. égfﬂ_ Station. Diate l’;“‘:f_ Rossf- obl“slhm Duration.| Sounds. Remarks. Observer.
wich latltude. | ¢ 45" Forol. a
Civil.
CALIFORNIA.
1017, H, m. s ! N ’ M. o
Sept. 4 23 57 | Calexieo.................| 32 41| 115 30 3 D S s PO I 3 : 3 : £ 17
8| 190 0t Calexico.......ccc.....l 32 411 118 30 3 2 H. M. Rouse.
u n 2 37 122 18 3 1 E. ¥. Davis.
37 12 12t 58 2 1 L. H. Snyder.
37 W 122 05 3 1 Chas. A Huff,
37 20/ 12t 5 2 1 U. 8. Weather Burean
37 48 122 28 3 1 U. 8, Weather Bureasu
38 57| 122 02 2 1 W. R. Springer.
3 2 14 40 48] 12¢ 11 4 2 feennionnns U. 8. Weather Bureaw.
24 21 21 37 17| 121 67 3 b 3 (ST F. M. Righter.
36 50| 121 20 4 1 J. N. Thompson.
37 12 121 58 3 1 13 1. H. Snyder.
36 121 40 3 1 E. D. Eddy.
37 48 122 3 1 F. D. Young.
36 57) 122 4 2 4 ‘W. R. Springer.
Watsonville.... 30 85] 121 46 4 1 Fow . H. Haack.
2| 18 34| Calexico.........c.......] 32 41| 115 30 2 1 §{ None.oeoeaui]ovnannann seeessitetisenanan [ H. M. Rouse.
3 21 40 94 53 5 1 Nettie Hansen.
45 53| 95 20 3 1 . 0. Unumb,
46 21 % 08 58 3 .| J. A, Hoffman.
46 0 2 51 4 1 E. B. Brown.
44 17 9 15 1 Martin B L.
4 10 95 00 1 W. J, Sorfl.
4 001 94 17 1 C. A. Tucker.
46 20 85 k. o 3 ORI Louise von Ohlen.
4 37| 4 33 [ 1 . M. Hinch,
46 27| o4 16 4-5 1 A. L. Wampel.
48 38 ™7 5 1 . Q. B, Whitney.
4 30 ™ 38 5 1 0. A. Olsen,
46 13 o4 37 L] 1 H. H. Craighead.
45 58 94 50 3 1 E. Stalicop.
46 37 93 18 3 1 Elmer Hallberg.
46 30| 94 06 3| 1 uin Parker.
4 4 93 38 b ) [XRTTIIO sther Riesland.
“ 5 3 18 23 1 A, E. Houstario.
46 20 M 36 3 1 E. G Haymaker.
46 04 93 38 3 [eans Henry Gonlet,
46 10 95 18 ] 1 Aaron Lundblad,
46 18 9 40 § 32 LW, W t.
4 58 oM 02 3 1 C. E. Gravel,
44 20| 94 24 5 2 1. C. Peterson.
46 42 4 Wl eecrannonsl . F. Lelder.
46 37 9 16 45 3 A. R. Holman.
45 47 % 57 3 1 Dr. A. L. Blix.
46 22 94 45 [} 1 . Arundel.
46 21 " 22 L ) -
40 24 M 59 1 Lewis Bradford.
® 27 95 08 ceeseecensd] Postmaster.
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TaBLE 2.—Instrumental reports, September, 1917,
(Time used: Mean y to midnl N 1)
[For significance of symbols see REVIEW for July, 1017, p. 373.}
Amplitude, Amplitude. '
Date, [CHATS0-| prigse, | Time, | Period D& | Remarxs. Dste. (B38| phose, | Time, | Pefiod Die | Remarks.

As | Ax As | Ax l

Alaska. Sitka. Magnetic Observatory. TU. S. Coast and Geodetic Colorado. Denver, Sacred Heart College. Earthquake Station.

Survey. J. W. Green.
Lat., 57° 03’ 00"’ N.; long., 135° 30° 06" W. Elevation, 15.2 meters.
Instruments: Two Boscb-Omori,.m and 12 kg.
V T
Instrumental constants: {E }g ig

(No earthquake recorded during September, 1917.)

Magnetic Observatory. U. S. Coast and Geodetic
Survey. F.P. Ulrich.

Lat., 32° 14’ 48" N.; long., 110° 50’ 06" W. Elevation, 768.6 meters.

Arizona.  Tucson.

Instruments: Two Bosch-Omorl, 10 and 12 kg.

V T,
Instramental eonstants.{ﬁ llg %“;
1917, H.m, s | Se. » km.
Sept. 11 [v..ouu.n 9 35 45 2 NP
9 35 50 4 !
038 34 ]
9 36 42 5
044 ..
844 26
8 45 04
845 17
85 ..
2 [ T 21 2 57
en ....| 21 24 00
Mw...| 21 24 50
Mp..../ 21 2508
F....la2azs ..
California. Berkeley. University of California.

Lat., 37° 52’ 16’ N.; long., 122° 15’ 37" W. Elevation, 85.4 meters.
(See Bulletin of the Seismographic Stations, University of California.)

California. Mount Hamslton. Lick Observatory.
Lat., 37° 20’ 24 N.; long., 121° 38' 3¢ W. Elevation, 1,287 meters,
(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Academy. ¥.J.Dick.
Lat., 32° 43’ 03" N.; long., 117° 15’ 10 W, Elevation, 91.4 meters.

1 T P C. D. West seismoscope.
(No earthquake recorded during August and September,
1917.)
California. Sante Clara. University of Santa Clgra. J. S. Ricard, S.J.

Lat., 37° 26’ 36" N.; long., 121° 57’ 63" W. Elevation, 27.43 meters.
(See record of the Seismographic Station, University of Santa Clara.)

A. W. Forstall, 8. 7.
Lat., 39° 40’ 38 N.; Jong. 104° 56' 54" W. [Elevation, 1,855 moters.

Instrument: Wiochert 80 kg., astatic, horizontal pendulum.

1017, H.om.s | Se. » s | km |
Sept. 10 |........ Luw....] 8.. .. - .| Distinet sinusoidal
My....| 802 .. waves but very
’ Fx....f11, small.
D b L P T pion ) I ED Small waves and

thickening of pen
marks at times
during day, espe-
clally on E-W,

Very small hut dis-
tinct waves.

.| Distinct wavelets
on hoth compo-
nents during day.

Distinct sinusoidal
wa

vals during day,
especially on
N-8. Long pe-
riod, small am.
piitude.

Distinct sinusoidal
waves at inter-
vais during day,
but esperially at
hours marked.
Lar%o period,

small emplitude,

District of Columbia. Washington. U. 8. Weather Bureau.
Lat., 38° 54’ 12" N.; Jong., 77° 03’ 03" W. Elevatlon, 21 metors.

1 reglstration).

Instrument: Marvin (vertical d

vV T
Instrumontal constants: 110 6.4

]
1917, H.om.s | Se u s lim.
Sept. 20 34614 |. [
3 59 40
402 00
4150

District of Columbia. Washington. Georgetown University.
F. L. Tondorf, S. J.

Lat., 38° 54’ 25" N.; long., 77° 04' 24" Vav Elevatlon, 42.4 meters. Subsoll: Decayed
iorite.
Instruments: Wiechert 220 kg., astatic, horizontal pendulums, 80 kg., vertical.
V To ¢
E 165 54 0
Instrumental constants: {N 143 5.2 0
Z 80 80 0

1817, H.m.s | Se. B m km.
Bept. 20 |........ e? ...l 34609 .{ Mainka shows e at
Lin. 401 3b 472 3]s, Very
Ls. 4 02 heavy microse-
F.o.... 4 isms present.
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TaBLE 2.—Instrumental reports, September, 1917—Continued.

Amplltude. Amptitude.
Date. Ch{:‘:‘" Phase. | Time. r‘){-{"d t?xz‘; Remarks. Date. C'}:rr_“" Phase.| Time. Pelr‘l.od el Remarks.
As Axn A» An
Hawaii. Honolulu. Magnetic Qbservatory. U. S. Coast and Geodetic New York. Buflulo. Canisius College. John A. Curtin, S. J.
Survey. Frank Neumann. Lat., 42° 53’ 02" N.; long., 78° 52 40" W. Elovation, 190.5 mcters.

Lat., 21° 19 12" N .; long., 158° 03’ 48" W. Elevation, 15.2 meters,
Instrument: Milne sei aph of the Solsmological Committee of the British
Association.

.
Instrumontal constant.. 18.6

1917.
Sept. &

See. 5 m km.

.| F lost in alr tre-

16
mors.

—
-

SEBN8R N8 nes
. 88

e
[

88

wowaws B3R
L8N8R

et it s
SI%

=HEENT BRE
D RE8Y8 g8

HRENEY

* Trace amplitude.

University of Kansas. Department of Physics
and Astronomy. F. E. Kester.
Lat., 38° 57 30" N.; long., 96° 14/ 58” W. Elevation, 301.1 meters.
Instrument: Wiechert,
V T, «
Instrumental eonsumts..{g% g: gg

(Report for September, 1917, not received.)

Kansas. Lawrence.

Cheltenham.  Magnetic Observatory. U. 8, Coast and
Geodetic Survey. George Hartnell.
Lat., 38° 44’ 00’ N.; long., 76° 50’ 30" W. Elevation, 71.6 meters,
Instruments; Two Bosch-Omori, 10 and 12 kg.
V T

E 10 32
Instrumental constants..in 10 27

(No earthquakes recorded during September, 1917.)

Maryland.

Massachusetts, Cambridge. Harvard University Seismographic Station.
J. B. Woodworth.
Lat., 42° 22 36" N; long., 71° 06’ 59 W. Elevation, 5.4 meters. Foundation: Glaciat
sand over clay.
Instrumonts: Two Bosch-Omori 100 kg. horizontal p
V T
. Instrumental constants. . E gg 22; 4.‘1)

(Report for September, 1917, rot received.)

dul ¢ ).

Missouri. Saint Louds. S¢. Louis University. Geophysical Observ-
atory. J. B. Goesse, S.J.
Lat., 38° 38’ 15" N.; long., 90° 13’ 58’ W, Elevation, 160.4 meters. Foundation: 13 {eet
of tough clay over limestone of Mississippl system, about 300 feet thick.
Instruments: Wlechert, 80 kg. astatic, horizontal pendulum,

Instrumental constants. . go ";' 6':1
(Report for September, 1917, not received.)

Instrument: Wiechert 80 kg. horizontal.
V T el
Instrumental constants.. 80 7 5:t

(Report for September, 1917, not reccived.)

~ . . B . .
New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58 N.; long., 76° 2 0’ W. Elevation, 242.6 metcrs.
Instruments: Two Bosch-Omori, 25 kg., horizontal pendulums (mechanical registration).

V Ts e
Instmmcntulconstn.uts..{g }2 % :}_

(Report for September, 1917, not received.)

New York. Fordham. Fordham University. W.C. Repetti, S.7J.
Lat., 40° 51’ 47'' N.; long., 73° 53’ 08" W, Elevation, 23.0 meters.
Instrument: Wicchert, 80 kg.

V T «
Instmmcntalconstmts..{g g g? ;gll

(No earthquake recorded during September, 1917.)

Panama Canal Zone. Balboa Hecights. Isthmian Canal Commission.
Lat., 8 57’ 3¢'" N.: long., 79° 33’ 29"* W. Elevation, 27.6 meters.
Instruments: Two Bosch-Omori, 100 kg.

V T
Instrumontal constants.. 35 20

km.

Sec. .
210

1917,

Bept. 11 {. Direction?

N Y S|
it i ot gt

[t =t
SUBsRBLL.

* Trace amplitude.

Porto Rico. Vieques. Magnetic Observatory. U. 8. Coast and Geodetic
Survey. F. L. Adams.
Lat., 18° 08’ 48"’ N.; long., 865° 28* 54" W, Elovation, 19.8 meters,
Instruments: Two Bosch-Omori.
V Te

E 10 18
Instrumental constants..{nt 19 13

(No earthquake recorded during September, 1917.)

Vermont. Northfield. U. S. Weather Burean. Wm. A. Shaw.
Lat., 44° 10’ N.; long., 72° 41' W. Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration.

VvV T,

Instrumental constants..{g {8 {g
(No earthquake recorded during September, 1917.)

Canada. Ottawa. Dominion Astronomical Observatory. Earthquake
Station. Otto Klotz.
Lat., 45° 23’ 38" N.; long., 75° 42’ 57" W. Elevation, 83 meters,

Instruments: Two Bosch photoﬁmphlc horizontal pendulums, one Spindler & Hoyer
80k. vertical seismograph.

V Ty

Instrumental constants.. 120 28
1917, H.m. s | Se. " s km.
Sept. 20 [........ eL.... 2?; o } b U 1N R APPSR,
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TasrLz 2.—Instrumental reports, September, 1917—Continued.
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Tasiz 3.—Laie seismological reports (ITnatrumental),

.
T

\oha Amplitude. Amplitude.
rao- Period Dis- Period Dis-
Dats. (4! phase. | Time, |PogH Di> | Remark. Date. [T Prage, | Time. | PRl R
Ag An A Ay
Canada. Toronto. Dominion Meteorological Service. California. Point Loma. Raja Yoga Academy. F.J. Dick.
w 43° 40' 01 N,; long., 79* 2’ 54" W, Elevnlcn, 113.7 meters. Subsoll: Sand and Lat., 32° 43’ 3"’ N.; long., 117° 18’ 10" ‘W. Elevatlon, 91.4 meters,
Instrument: Two-component, C. D. West seismoscope.
Instrument: Miins horlzontal pmdulum, North; to the meridian. ponent,
T
Instrumental tant.. 18, P deviation, 1 mm. swing of boomw=0.50". 1017, H.m.s. | BSec. km,
constant...18.  Pillar ' o - Jly 12 100 | %300 |......| Tremors recorded
u »50 | %100 ﬁt‘.’.‘:‘:‘.um"i?,m??
1917, H.m.8. » » | km. .
. o) on dates given,
Sept. 18 Pors? 2043 » 0} mo|......
2226 06 |.... po whet
g :ﬁ’ ;48 .. * Amplitude on instroment.
2 354 54 H; Homolulu. Magnetic Observatory. U. 8. Coast and Geodetic
N4 o 5067] Survey. Frank Neuman.
51642 Let., 21° 19 12 N.; Jong., 168" ' 48" W. Elevation 15.2 meters.
% 20 34 30 A eolng : Milne h of the c of the British Assocts-
20 35 42 n
Instrumental constant.. 1
Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48%24' N.; long., 123* 19’ W. Elevation, 67.7 meters, Subsoll: Rock. ‘"o- 6'1‘1.8 See. » » [ Fm.
Instrument: Wiechert, vertical; Milne horizontal pendulum, North. In the meridian. 1600 48 [ o.o-.
T 16 23 42 7l
xs.. Pitlar devi 1 mm. swing of boomes0,54". };l %g 30 *700
17 54 2 o
wmz. H.m.2. Sec. " km,
Sept. 18 |........ 8...... 21182 |.... e, 83954
M 50 L, M, and ¥? g 43
13 b
3 4b 41 “400 g 3 5
183 23 31 08 200
2030 08 .| Not ded on 2490
Vi
11 ou
23 00 00
AW E 30 187 #+00°[- 2
" -
Trace amplitude. 2% 34 48
23 38 12 18°| *100
=
3
4
4
4

F.....

=REERER

¥ lost in next
quake

ERVEPE SITRES ZR[Y TRR 2RS¥ SUEE 2458

06

5

2
41908 .
42848 PU Y ORI Mt
45112 .. 12,100 3
4,56 48 | T UL
E5 200 ISSO00tt SORSN! SOSRIN HRRNNt

00 .

2

a8 35 P

o0 20 %3, 000

o0

*Trace amplitude.
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TaBLe 3.— Late seismological reports (Instrumental)—Continued.
Amplitude. Amplitnde,
Date. [CBAT0-| prage | Time. | Fopod iD= | Remarke. Dats. [OBSC-| piace, | Time. | Pefiod o] Remarks.
Aa Aw An Aw
Canada. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Meteorological Service.

Lat., 43° 40’ 01" N.; long., 79° 23’ 54" W. lEleanlon, 113.7 meters. Subsoil: Sand and
olay.
Instrument: Milne horizontal pendulum, North; in the meridian.

T
Instrumental constant. .183 Pillar deviation, 1 mm. swing of boom=0.50"".

1917, See. km.

Aug. 5

Quake reported
from North Is-
land, N. Z.

F lost attending
Instrument.

-
3

1=
LRRB ¥R

-

17

PEEY SRS SREREQEES

coos

21

2583

SEBRERRE LJRERS BEES8 ¥2¢8

21

BERE3
ENRES

5 © may not be seis-
3 mic,
38
41
360
402 F merged into next
quake.
421
430
32
40
n
57
[}
07

o may not be seis-
mie.
J 8 waves well de-

31

14 19 42

* Trace amplituds.

Lat., 48° 24’ N.; long., 123° 19' W. Elevation, 67.7 meters. Subsoil: Rock,
Instrumeonts: Wiechert, vertical. Milne horizontal pendulum, North; in the meridian.

T
Instrumental constant..ls'. Pillar deviation: 1 mm. swing of boom=0.54"".

1917.

See. 3
Aug. 5 . . "

Probably south-
eastern  Pacific,
about New Zea-
land.

km,
.1,0407

BEEEER
522853
genags

18 |..

17
21

2

Second S may he-
lonz to another
quake.

Fr
Bogot4, Colombia.

283 RERRinews?
BE28 SERBERBENEE

12 19 28

* Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Bogotd, Colombia, Sept. 1, 1917.
evere earthquakes occurred in Colombia to-day. No serious dam-
age reported. (Assoc. Press.)

Washington, D. C.

The State Department report of the earthquake at Bogotd, Colombia,
says 300 houses were reported destroyed. A telegram to the depart-
ment was sent from Baranquilla, where the number of casualties was
unknown. (State Department.)

St. Paul, Minn., Sept. 8, 1917.
Earthquake shocks lasting as long as 20 seconds were reported to-
night at St. Cloud, Little Falls, Brainerd, Staples, and other towns in

the north central part of the State. In places the shock was heavy
enough to break windows.  (Assoc. Press.) [See Table 1, non-
instrumental reports.]

Washington, D. C. i

Official dispatches to-day from Bogotd, Colombia, say the earth
shocks which began there August 29 continued intermittently until
September 13. A few buildings were and six persons were
kilged. (State Department.)

Santa Cruz, Cal., Sept. 24, 1917.
A alight earthquake was felt here to-day at 1.20 p. m. No damage
done.  (Assoc. Press.) [See Table 1.]

2 Roporud‘by the orgnq‘xvutlon lndie?)to% and collected by the seismological station at
Y, . C.
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SECTION V.—SEISMOLOGY.
SEISMOLOGICAL BEPORTS FOR OCTOBER, 1917,
W. J. HumparEYS, Professor in Charge.
{Dated: Weather Bureau, Washington, D. C,, Dec. 1, 1917.)
TapLE 1.—Noninstrumental earthquake reports, October, 1917.
Approxi- Approxi
8! Approxi-| APPIOXI- 150 angit.
Day. élma, Station. mate | mate Rossi- g:ﬁcb]: Duration,| Sounds. Remarks. Observer.
w‘?:h”' latitude. tulé%. Forel. !
Civil.
1917, . b
t. 3 37 48| 122 26 4 R B 3 L+ P George Miller,
1 36 36| 121 40 4 1 2 | None .. .| Dr. E. D, Eddy.
36 35 121 38 3 1 1 | Rumbling.. Dr. M. A, Klein.
14 37 48] 122 28 2 1 0. E. Faubion.
16 32 41 N5 30 3 2 1. R, Ralston.
32 41| 115 30 3 1 C. N. Perry.
26 37 62| 122 16 3 2 E. F. Davis.
37 127 121 58 L] 1 J I H, Svl?/vdal'.
37 48| 122 2 3 1 ..} G. B. Wilison.
37 261 121 54 5 2 .1 Maurice Connell.
37 20] 121 54 . 35 PO PR .| Slight instrumental record. .| L. H, Kroeck.
37 27 122 09 3 1 5 . 8. D, Townley.
27 490 48 14 11 2 1 1{None............. House creaked......oocoeeneen.n James Jones.
18 39 22 7“4 32 34 Doors and windows rattled. ( Edna Ryan,
Other shocks at intervals.
39 18 74 34 34 . .-{ B. F.8mith.
39 23 74 32 3 Eugene Swilkey.
39 18 74 35 4 Lucelda Looy.
39 21 74 26 4 ..| Wm. A. Dunn.
NEW YORK.
2 2 14| Glens Falls.............. a3 21 73 36 23 C. L. Williams.
* Possibly due to gun firing.
TaBLE 2,—Instrumental reporis, Oclober, 1917.
|Time used: Mean Qreenwich, } to midnight. N International.)
[For significance of symbols see REVIEW for July, 1917, p. 373.)
! Amplitude. Amplitude.
Date. h‘:nc- Thase.| Time. Pe,l'.""d 13“; Remarks, Date. Ch&?”' Phase. | Time. P"{\'."d - "3]‘; Remarks.
As | Aw Ax | Ax
Alaska. Sitka. Magnetic Observatory. U. 8. Coast and Geodetic California. Berkeley. University of California.

Survey. J. W. Green.
Lat., 57° 03" 00"’ N.; long., 135° 30’ 06"’ W. Elevation, 15.2 meters,
Instruments: Two Bosch-Omori, 10 and 12 kg.

V T
10 16.7
10 154

No earthquake recorded during October, 1917.

Instrumental constants. . {11:3

Arizona. Tucson. Magnetic Obeervato%.l . U. 8. Coast and Geodetic
ri

urvey. F.P. ch.
Tat. 32° 34’ 48" N.; long., 110° 50 06" W. Elevstion, 769.6 meters,
Instruments: Two Bosch-Omori, 10 and 12 kg.

V T
lnstrumenmlconsums...{ﬁ %8 }g?

1917,
Oct. 13

Lat., 37° 52' 16" N.; long., 122° 15’ 37 W. Elevation, 85.4 meters.
(See Bulletin of the Seismographic Stations, University of California.)

California., Mount Hamilton. Lick Observatory.

Lat., 37° 20’ 24" N.; long., 121° 38’ 3¢’ W. Elevation, 1,261.7 meters.

(Sce Bulletin of the Seismographic Stations, University of (alifornia.)

California. Point Loma. Reja Yoga Academy. ¥.J. Dick.

Lat,, 32* 43° 03" N.; long., 117° 15’ 10 W. Klevation, 91.4 meters.

Instrument: Tw C. D. West sel: T

(Report for October, 1917, not received.)

California. Senta Clera. Undversity of Santa Clara.  J. 8. Ricard, 8.J-
Lat., 37° 2’ 3¢” N.; Jeng., 121° 57’ 03" W, Rlevation, 27.43 meters.

(See record of the Seismographic Station, University of Santa Clara.)
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TADLE 2.— Instrumental reports, October, 1917—Continued.
Amplitude. l Amplitude.
Date, Cb;':"' Phase,| Time. P°{\(_°d t;)n'c,; Remarks. Date. Cht’;‘:"‘ Phase. | Time. Pe,i'.‘_"d ——-———mtjll; Remarks.
An Ax Am Aw |
/
Colorado. Denver. Sacred Heart College. Earthquake Station. Hawaii. Honolulu. Magnetic Qbservatory. U. S. Coast and Geodetic

A. W, Forstall, 8. J.
Lat., 39° 40’ 36’ N.; long., 104 56’ 54" W. Elevation, 1,655 meters.
Instrument: Wiochert 80 kg.: astatic, horizontal pendulum,

1917,
Oct. 7

H.m.s. Sec. » n km.
b1 Q) PO FORRPPRNIN SRR TN RN Timerather doubt-

Lin....

ul.
Vory irregular
waves.

.| Slnusoidal waves
constantly oceur-
ring on N-S.

Visible activity at
intervals from 1%
30™ on.

Activity.

D3 & 5 SR FR ORI NN PRSP seeferevanafecinenaficaans
B R e P L P YR

Strong activity on
N-3 al! day.

Small but very dis-
tinet sinusoldal
wa;os all day on

- Slnu—st;ldn]s at fre-
quont  intervals
on N-Sallday.

Ly....

{ Neeee

District of Columbia. Washington. U. S. Weather Bureau.
Lat., 38° 64’ 12 N.; long., 77° 03’ 03” W. Elevation, 21 meters.
Instrument: Marvin vertical pendul d. Mechanical regl fon

vV T,
Instrumental constants..110 6.4

1917,
Oct. 7|...

Hm s | Sec. " “
15 00 58
15 05 48
15 10 10
15 20 00

»

000 Guar~Iaiwt
58 BAgHER 8
88 83353 !

Washington. Georgetown University.
A, Tondorf, S, 7.

Lat., 38* 54’ 25 N.; long., 77° 04 24"d‘zvf'it Elovation, 42.4 meters. Subsoll: decayoed
orite.

District of Columbx%

Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical.
V Th «

E 165 5.’4 0

Instrumental consmts...{N 143 52 0

Z 8 30 0

1917, km.

Oct. 19 |eeeeeees

Heavy micro-
sefsms. Heavy
traffic markings
becauso of heavy
drayage near ob-
servatory.

...... Heavy micro-
.| seisms. No dis-
tinct maximum;
interproetation
diffcult.

Survey. Frank Neumann,
Lat., 21° 19 12”7 N; long., 158° 03’ 48 W. Elevation, 15.2 meters.

Instrumont: Milne scismograph of the Seismological C of the British
Association.

L)
Instrumental constant...18.6

(Report for October, 1917, not received.)

Kansas. Lawrence. University of Kansas. Department of Physics
and Astronomy. F. E. Kester.
Lat., 38° 57 30" N.; long., 95° 14’ 58” W. Elevation, 301.1 meters.
Instrument: Wiechert.
V T, e
Instrumental cnnsta.nts...{g %75 :3,': :i

(Report for October, 1917, received too iate.)

Maryland. Cheltenham. Magnetic Observatory. U. 8. Coast and Geo-
detic Survey. George Hartnell.
Lat., 38° 44’ 00”” N.; long., 76° 50’ 30" W. [Elevation, 71.6 moters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
. V Ty
E 10 15
Instrumental constants...{N 19 15

1017,

Oct. 19 Phases not well
deflned.

5355%

£83s53
£5988e

18 56 3
.| 18 58 ..
1707 ..

Massachusetts. Cambridge. Harvard Umvemty Seismographic Station,
J. B. Woodworth.
Lat., 43° 22 30” N.; long., 71° 06’ 59"’ W. Elevation, 5 4meters. Foundation: Glaclal
sand over clay,

1nstruments: Two Basch-Omori 100 kg, horizontal p lums (mochanical regt: )

) 4 .
Iwnmontalcommnts..{ﬁ 3 ﬁ 221

m,
Distance from L -S.

Compare with "'t-
tawa record.

T in microseisms.

Distance fram L-5.
e may be 87

{ iotrusive?

Doubtful long
twaves [rom 10h,
18= to 100 24,

Missouri. Saint Louts. St. Louis University. Geophysical Observa-
tory. J. B. Goesse, S. J.

33° 38’ 157 N.: long., 90° 13’ 58” W. Elovation, 160.4 meters. Fonndnt!on. 12
"feet, of tough clny over limestono of Mississippi system, about 300 feet thick.

Instrumont: Wiechert 80 kg. astatic, horfzontal pendulum.

Lat.

Instrumontal constants. . 8‘(; 2; g:l
(Report for October, 1917, not received.)
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TaBLE 2.—Instrumental reports, October, 1917—Continued.
Amplitude. Amplitude.
Date. [P phgse, | Time. | Pepiod LDt | Remarks. Date. {PSI80-| prase. | Mime, | Pefid Dl | Remarks.
! An FAI An Ax
New York. Buffalo. Canisius College. John A. Curtin, 8.7. Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw,
Lat., 42° 53’ 02” N.; long., 78° 52° 40"’ W. [Elevation, 100.5 meters. Lat., 4° 10/ N,; long., 72° 4’ W. Elevation, 256 meters.
Instrument: Wiechert, 80 kg., horizontal. Instruments: Two Bosch-Omori, mechanical registration,
Ve v T
Instrumental constants.. 80 7 5:1 ) Instramental u"{ﬁ ;g {g
(Report for October, 1917, not received.) -
clzn.] " Le 1}% 51; cfo Sec. » » km, l
New York. Fordham. Fordham University. W.C.Repetti.S.J. = |77 Foiras 0l

Lat., 40° 51’ 477 N.; long., 73* 53’ 08" W. Elevation, 23.9 meters.
Instrument: Wiechert, 80 kg.

Canada. Ottawa. Dominion Astronomical Observatory. Earthquake

v T Station. Otto Klotz.
v e
Instrumental constants. {§ 2 sim Lat., 45° 23’ 38" N.: long,, 75° 42’ 57" W. _Elevation, 83 meters.
- - Instr Two Bosch ic horizontal dul . one Bpindler & Hoyer
1017, Homs t Sec. R I v |em 80 kg. vertical seisrmograph.
Oct. 19 |....... ) PR IS & 40 § I 1 1 RPN S MNP [ Possible error of a vV on
! i ! {%‘:u:g"“d‘ in Instrumontal constants.. 120 26
t ! | ! :
1017. H.m.
New York. Ithaca. Cornell University. Heinrich Ries. Oct. 7 AN Readings from de-
Lat., 42° 20° 68" N.; long., 76° 20’ 09” W. Elevation, 242.6 meters. ment.
Instroments: Two Bosch-Omori, 25kg., 1 lums ( 1 ) 3
E B2
Instru " i 19 A lurther
mental constants {N 14 25 42 | of shlvrz:eri
. WHVes resem-
(Report for October, 1917, not received.) bling P on both
instruments at
166 54,
Panama Canal Zone. Balboa Heights. Isthmian Canal Commission, 2
Lat., 8° 57’ 39" N.; long,, 79° 33’ 20’ W, Elevation, 27.t meters.
Instruments: Two Bosch-Omor], 100 kg.

V T
Instrumentsl constants.. 35 20

Bl

BR 2ARNElENSy

1917,
Oct, 22

Sec. » »

km.
740 | Direction?

8S=8a8TE

[ IS BT ERER EXENPR)

i bt et
X}
2
-
-

*Trace amplitude.
Porto Rico. Vieques. Magnetic Observatory. U.S. Coast and Geodetic
Survey. F. L. Adams.
Lat., 18° 09’ N.; long., 65° 27" W. Elevation, 19.8 meters.
Instruments: T'wo Bosch-Omorl.
7 To
10 17.5

Instrumental consumts..{Ev 10 182

H.m.s,

Canada. Toronto. Dominion Meteorological Service.
Lat. 43° 40’ 01 N ; long., 79° 23 54 W, elflmtion, 113.7 meters. Bubsoll: 8and and
Y.

Instrument: Milne horizontal pendulum, North. In the meridian.

1,
Instrumental constant.. 18, Pillar deviation: 1 mm. swing of boome=0.50".

1017,
Qet. 7
| Mand Fnaircur
rents.
13
Air currents g
on. and
very doubtful.
! ! F in air curreats.
20
2
z Air currents going
on.
28
28 .| Other phases lost,
attending instro-
2 . 21 41 30 ments.
- 21 47 18
21 51 42
22 58 18

*Trace amplitude.
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TABLE 2.—Instrumental reports, October, 1917—Continued. TaBLE 3.—Late seismological reports. ([Instrumental.)
Amplitude. l Amplitude.
Date. Cl::rrao- Phase. | Timo, P'{.{Od t;)n'cs; Remarks. Dato. (‘l:::xc- Phase. | Time. PG,RM —-—tg:;. Remarks.
An Ax An Ax
Canada. Victoria, B. C. Dominion Meteorological Service. Massachusetts. Cambridye.i Harvard University Seismographic Station,

Lat., 48° 24’ N.; long., 123° 19’ W, Klevation, 67.7 meters. Subsoil: Rock.
Instrument: Weichert, vertical; Milne horizontal pendulum, North. In the meridian

T
Instrumental constant. . 15'. Pillar deviation, 1 mm., swing of boom=0.54".

1017, Sec. | a | km.
Oct. . [2, 4907

7

i et e
ShGLhay
SE8REy

13 cofecsnan Minute and sharp

vibrations.

19

ser mas :
s8¥ 8PS aomges

Noa eea

1418 [N PO O

288 8

@«
2ILy vER

2888 8=

-

[
®3 AR mweme
=8 8% Sxt=R]
N1

LR

52858
2888

*Trace amplitude.

SEISMOLOGICAL DISPATCHES.!

There were no press reports of seismological or vulcan-
ological disturbances duricg October, 1917.

. B. Woodworth.

Lat., 42° 22’ 36" N ; long., 71° 08’ 59 W. Elovation, 5.4 moters. Foundation: Glacial
sand over clay.
Instruments: Two Basch-Omori 100 kg. horizontal pendulums (mechanical registration).
Te «
Instrumental const:mts..{;} Bﬁg ﬁ 43

H.m.s. [ km,

.| @ in microssisms.
.| F?, after 194 05w,

P in microseisms;
O from el-3.

L possibly earlier.
L from southward.

O and distance
from L-8.

SIUFXLL BE28 L¥¥EE
LPSESACR BR8E L pass

22
22
22
22
.22
3
4
4
4
.8
8
8
8
8
9
9
9

<
1

Forepart irregular.

Doubtful record,
subject to con-
Grmation.

d214038 X Fin

EARTH TREMOR DUE TO THUNDER NOTES.?

Mr. Douglas F. Manning, Alexandria Bay, N, Y., sends
the following report under date of October 28, 1917:

A peculiar effect of thunder was felt here last night (Oct. 27, 1917),
between the hours of 10 and 11 p. m. The day had been ideal with
a li?ht south wind, mild temperature, and a few alto-cumuli moving
lazily from the west; in fact, it was an “Indian Summer” type of day.

Toward evening my aneroid began to fall rapidly and the clouds
increased, and by 8 o’clock a rain was falling. At about 10 [p. m.t’l)I
noticed a flash of lightning, and this was followed in a short interval by

‘& deep, prolonged rumble, causing windows and doors to rattle, china-

ware to jar, and a distinct earth tremor was felt; in fact, many thought
it was one. The lightning increased in intensity and frequency and
the same marked earth tremors followed each flash at short intervals,
and it seemed as if a series of earthquakes were taking place, so strong
was the concussion produced. The storm gradually passed over
nccomganied by a tremendous but brief downpour of rain mixed with
small hail, and by 11 o’clock all was still again,

To-day one hears many stories of the storm and its peculiar behavior,
all making note of the trembling effect produced.

This instructive letter is published for the benefit
of others interested in these problems.

Since “musical’’ notes of very low pitch and great vol-
ume are occasionally produced by a series of sequent or
pulss.tirEl lightning  discharges, 1t seems probable that
the shaking described by Mr. Manning was owing in

at measure to the resonance response of rooms to

under notes of this character.— W.J. Humphreys.

d by the setsmol 1 station

: - "
el Aol o by e

sIn this W, Sch

A idt “On Thunder,” MONTELY WrATHXR
REVIEW, Decomber, 1914, 42 : 665 fIg.
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SECTION IV.—RIVERS AND FLOODS.

RIVERS AND FLOODS, NOVEMBER, 1917.

By Acrrep J. HeNry, Professor in Charge.

Flood stages were not roached in tho rivers in any
part of the country during November, 1017,
Hydrographs for typical points on several principal

rivoers are shown on

hart 1.

The stations selected for

charting aro Keokuk, St. Louis, Memphis, Vicksburg,
and New Orleans, on the Mississippi; Cincinnati and
Cairo, on the Ohio; Nashvillo, on the Cumberland; John-
sonville, on the Tennessco; Kansas City, on the Missouri;
Iéitélo Rock, on the Arkansas; and Shreveport, on the

od.

MZEAN LAXKE LEVELS DURING NOVEMBER, 1917.

By UnitEp STaTES LAKE SURVEY.
{Dated: Deotroit, Mich., Dec. 5, 1917.]

The following data aro roported in the ‘‘Notice to Mari-

ners’’ of the abovo date:

MEAN LAXE LEVELS DURING OCTO3ER, 1917.*
By Unrtep Srares LARE SUrRvVEY.
{Dated: Detroit, Mich., Nov. 5, 1917.}

ners’’ of the above date:

551

The following data aro reported in the “‘Notice to Mari-

Lakes.* Lakes,
Data. ! Michigan Data. Michigan
Superior.; _and Erle. | Ontario. Suporior. and Erio. | Ountario.
{ Huron. Huron,

Mean lovel during November, 1917: Feet. Fret. Feet. Feet. Mean level during Octobor, 1917: Feet. Feet. Fuit. Feet.
Above meun sealevel at Now York...... 602. 46 581.16 572.97 246.69 Above mean scalovel at New York......[ 0602.67 3SL 3 372.81 246.68
Abavoe or below— Abovo or below—

Mean stago of October, 1017 ... ... -0.21 —0.20 +0.18 +0.01 Mean stage of Septomber. 191 —0.0 -0.32 -—0.47 —0.25%
Mean stage of November, 1916.. . .... —0.99 +0.52 +L.30 +1.04 Mean stage of October, 1918, —-0.97 4+0.76 +0,92 +0.62
Avoragoe stage lor November, last 10 Average stage for October, last 10

FOBES. eieeruensionancncseannnanas -0.05 +1.02 +1.28 +1.17 ercars =0.01 +0.96 +0.74 +0.88
Highest recorded November stage...| —1.05! —L7| -—-0.70 —L13 Highest recorded October stage —0.80 | —L38| —0.89 ~1.13
Lowest recorded November stage....| +0.9% +1.98 +2.37 +3.28 Lowest recorded October stago... +1.00 +.76 +2.01 +3.01

Average relation of tho November level to-— Avaorago relation of tho October lovel to— .

October level.. =0.2 -0.3 —~0.4 —0.3 September level............ +0.0 ~0.2 —0.3 —0.4
Decembor levol +0.2 +0.1 +0.1 +0.2 November level +0.2 +0.3 +0.4 +0.3

* Lake St. Clair’s tevels: October, 575.77; November, 575.76 foet.

SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR NOVEMBER, 1917
W. J. HuMpHREYS, Professor in Charge.
{Dated: Beismological Investigations, Weather Bureau, Jan. 3, 1918}
Tapue 1.—Noninstrumental earthquake reports, November, 1917.

¢ This report was not received In timo for the October issue of the REVIRW.

Apprgxl- A "
mate pprox
; Approxi- Intensit;
Date. (,‘:':3?1- Station. Thate l‘;‘gff_ Rossl-yol?;g:é’:; Duration| Sounds, Remarks. Observer.
oioh tatitude. tuda, Forel. g
Civil.
CALIFORNIA.
1917, H.m, e i M 2,
Nov, 1 13 50 | Calexieco...ouoeonnnnon.... . 32 41 115 30 2 1leeeeanes..f Nona....... Ivan R. Ralston.
H 9 04 35 46 123 00 3 2 4| Faint....... John Q. Ogls.
Lakeport..... 39 04 122 56 2 2 19 | Rumbling...|. A. S, Riggs.
13 7 50 | Calexieo..ceiennnnrnann. 32 a 115 30 3 1 2} Rumbling.. . [.eeeeeinniieiiiiiiiiiiiianeieeas H. M, Rouse.
19 17 30 | ElCajon........... . 32 48 118 58 2 1 H. H. Kessler.
Indio. . . 32 43 18 12 4 1 Bruce Drummond.
Indlo.... . . 32 & 116 12 4 1 Fred N, Johnson.
MEC(Bannvnrnnvnanesnnnanes 33 3 116 05 ¢ 2 Rattling.”. .. E. A. Paluer.
WASHINGTON.
12 10 47 | Cedar Lake...... 47 U 121 3 4 1 4 | None... .| D. A, Brown.
Lougmire. . . 46 45 121 50 5 3 8 | Rattlin, .| John B. Flett,
Summit {on. .... | 47 28| 121 28......... 2 40 | Rumbling.. -| J. P. Holden.
14 2 57| Longmire.........c.cavme.. 48 & 121 50 5 1 3 | Rumbling...).c.cceieerniiiiincennnanannne....| John B, Flett,




552 MONTHLY WEATHER REVIEW. NoveMpeR, 1917
TauwLe 2.—Instrumental reports, November, 1917.
{Time uscd: Moan Greenwich, mlidnight to f Inter 1
{For significance of symbols ses REVIEW (or July, 1917, p. 373.}
Pe- Amplitude. Po- Amplitude.
Dato. S;::‘.' Phase, | Time, ri'?d tg‘l‘s; Romarks. Date. &h":'; Phasoe. | Tiwne. rl'is‘d. ‘g};_ TRemarky,
. As Ax : As Ax
|
Alaska. Sitka.  Magnetic Observatory. U. S. Coast and Geodetic Colorado. Denver. Sacred Heart College. Earthquake Station.
Survey. J. W. Green. .
¥ A. W. Forstall, S. J.
Lat. 57° 03’ 00” N.; long., 135° 30 06" W. Elevation, 15.2 meters.
Instruments: Two Bosch-Omorl, 10 and 12 kg. Lat., 30° 40’ 36" N.; long., 104" 5¢’ 54 W. Elevation, 1,655 meters.
= J,' 11;‘,' Instrument: Wiechert 30 kg.; astatic, horizontal pendulum.
Instrumental consiants: {N‘ 15
(Report for November, 1917, not received.) 1917, Ame|Sec | = s | tm.
. 23 30 Very strong mo
140 tivity.
Arizona. Tucson.  Magnetic Observatory. U. S. Coast and Geodetic 6. Distinet wavelots
Survey. F.P. Ulrich. ’ at JIntervais on
T.at., 32" 14’ 487 N.; long., 110° 50’ 08” W. Elevation, 760.0 meters. 7 €30 .. Distinct wavelets
015 .. appear at inter-
Tustruments: Two Bosch-Omori, 10 and 12 kg. vols on N-8.
V T 16 531 Times som
£ -. ewhat
Instrumentsl constants: ,‘} {3 {g 533 .. doubtful, Pand
by g g’: - Snot discernible.
1917, H om. g 33: .
Nov. 7 |.eee.n. 13831 E-W component 543 -
138 01 not working dur- o
147 .. ingentire montb. 16 |ieeeaf Toeens 48 . Seems to be now
8. 531186 Fooeddd 5583 a0 Joeereecforoenees! guake. Pand 8
..... AR 1ot discernible.
607 ..
*
18 [oeeeen 33220 Trace smplitude.
358 ..
i h District of Columbia. Washington. U. S. Weather Bureau.

California. Berkeley. University of California.
Lat., 37" 52’ 16" N,; long., 122° 15’ 37" W. Elevation, 85.4 moters.
(Ses Bulletin of the Seismographic Stations, University of California.)

California. Mount Hamilton. Lick Observatory.
Lat.,37° 20’ 24" N.; long,, 121° 38’ 34" W. Elevatton, 1,281.7 meters.

(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Acudemy. F.J. Dick.
Lat., 32° 43 03” N.; long., 117° 15’ 10 W. Elevation, 91.4 meters.

Instrument: Two-component, C. D. West seismoscepe.

1017, H.om.s | See. » » km.
Nov. 50 Tremors rocorded
*50 during the 2¢
*50 hours p g
*100 13k 00= on dates
*50 given.
*100

*Amplitude on instrumont.
California. SantaClara. University of Santa Clara. J. 8. Ricard, 8.7J.
Lat., 37° 26" 38" N.; long., 121° 57 03" W. Elevation, 27.43 moters.
(See record of the Seismographic Station, University of Santa Clara.)

Instrument: MarvIn vertical pendul d

Lat., 38° 54’ 12 N.; long., 77° 03’ 03” W. Elevatlon, 21 meters.

Moch

V T
Instrumental constants....110 6.4

den] regls tration.

1917,
Nov. 4

15
16

888 882 8883

582 B35

888

g

2858282

H BRNRBKEEE

g

aan 8 ansnew

8585
85235

Phases not defined.
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TABLE 2.—Instrumental reports, Nowember, 1917—Continued.
Amplitade, Amplitude.
Char- Pe- Dis- Char- Per DI
Date. | yoior, | Phase.| Timo. | riod. | Remarks. Date. | gotar, | Phase. | Time. | riod. oo | Remarks.

District of Columbia. Waskington. Georgetoun University.
I*. A. Tondori, 8. J.

Lat., 38" 54 25" N.; long., 77° 04' 24" X‘/ “Elevt\tlon, 42.4 meters, Bubsoil: Decayed
orite.

Instrumeuts: Wicchert 200 kg. ustatle harizontal pendulums, 80 kg. vertical.

V Te e

E 185 54 0

Instrumontal constants.... N 143 52 0

Z 8 30 0

1017, H.om. a | Sec. M » km.

Nov. € 5 08 Interpretation dif
ficult; hoavy mi-
croseisimns  pres-
ent.

veeeen.| Sheet taken off at
13n 22w, quake
still on,
Tl 14911 Microsefsms pres-
14918 ent.
15012
151 20
206 ..
) U SO, 93756 |. Heavy micro-
9 37 58 seisms prosent.
9 58 30
10 31 02
D575 PN I P 15200 [.......0... PO e ereaan wsses..| Only N-8 compo-
nent shows.
F..... 220 .. feeoniiadaennnnns ceeseseaferaes .. Hoavy micro-
seisms present.
33901 Do.
34903 8 difficult.
3492 Rocorded on verti-
407 00 cal instrumeant.
41048
41824
Neeeo| 42637
18 .,..../leL....] 35012} F lost in micro-
L.....] 40750 seisms.

Magnetic Observatory. U. 8. Coast and Geodetic
Survey. Frank Neumann,

Lat., 21° 197 127 N.; long.; 158* 03’ 48" W. Elevation, 15.3 meters.
of the British Assocls-

Hawaii. Honolulu.

L . Milns sel L of the Sef: gical C
tion, E-W component.
T
Instrumental constant. ... 18.6'
1917, See.
Nov. 4 [P
7
8

“....... 92938
93138
9 38 08
94400
1033 ..
5., 13054
13750
14300
15....... 17 53 00
18 10 00
1816 ..
... 32818
8 338 12
34930
3 51 48
! 357 ..

7a ., P PR

*Trace amplitude.

Hawaii. Honolulu. Magnetic Observatory—Continued.

Ll RERs

Nov. 16 |.......

©wo Bﬁﬁﬁsm
LeR

b 41

JEAXRE KBy BR2oR3

b2 1) PPN X JORUN

*100

TS

ER~1<]
I
13

2 .. ePo.

2

2.6 ..

BB aca coo awwwwe

88

0 .
i1 20 48
11 28 42
11 18
11 43 00
11 .
1215 .

-
-3

-
™

30 |.......[eP...,
8.

8585 888

HEHERY BL4H 528 RE3S LIAKNN 834 A28 LN
8

RITNSE UEBE wewn 388

* Trace amplitude,

Kansas. Lauwrence. University of Kansas. Department of Physics
and Astronomy. F. E. Kester.

Lat,, 38° 57" 30’" N.; long., 95° 14’ 58" W, Elevation, 301.1 meters.

Instrument: Wiechert.
V T o
Instrumental eon:'.mt:..{ﬁ % 32 :}

(Report for November, 1917, not received.)

Maryland. Chellenham. Magnetic Observatory. U. S. Coast and
Geodetic Survey. George Hartnell,

Lat., 38° 4’ 00” N,; long., 76° 50’ 30"’ W. Elevation, 71.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

Vv T
E 10 15
Instrumental constants..{nr 19 15

1017 Sec.
Nov.16. .| Just perceptible on
N-~§ component
16 at 4h 27=,
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Tapre 2.—Instrumental reports, November, 1917—Continued.
To Amplitude. Po- Amplituds.
Date. f}'t';:' Phase.| Time, | tiod. tsPnl:; Romarks. Dato. nccht‘;:‘ Phaso.| Time. | riod, tfnic’;, Romarks,
o Tl An | As ) ) T | Aw | Aw '

Harvard University Seismographic Station.
B. Woodworth.

Lag., 42° 227 36" N.; long., 71° 06’ 59 W. Elevation, 5.1 motors.
sand over clay.

Massachusetts. Cambridge..]_

Foundation: Glacial

Instruments: T'wo Boschi-Omort 100 kg. horizontal pendul ( t )
To e
Instrumental constants. {\I 50 ‘35 4L|'

(Report for November, 1917, not received.)

Missouri. Saint Louts. St. Louis University. Geophysical Observa-

tory. J. B. Goesse, 8.7

l.at., 38° 38’ 15” N.: long., 90* 13° 58” W. Elevation, 160.4 meters, Foundation: 13
foot of tough clay over limestone of Mississippi sysmm about 300 feet thick.

Tnstrument: Wiechert 80 kg. astatic, horizontal pendulum.

V Te e
Instrumental constants.. 80 7 51

107,

Nov. 7 Barely perceptible.

P88 1 888 B8

e e COoO© ol
eRVEELS VA& 823

New York. Buffalo. John A. Curtin, 8.7.

Lat., 42° 53’ 02’ N.; long., 78° 52’ 40” W, Elevation, 190.5 meters.
Tnstrument: Wiechert 80 kg. horizontal.

Canisius College.

V To e
Instrumental constants.. 80 7 51

(Report for November, 1917, not received.)

.New York. Fordham. Fordham University. Daniel H. Sullivan, S.7J.
Lat., 40° 51’ 47 N.; long., 73° 53’ 08” W. Elevation, 23.9 meters.
Instrument: Wiechert, 30 kg.

V Ty -
Instrumental constants. f‘ ;g 9,: é’g-{

(Report for November, 1917, not received.)

New York. [Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58" N.; iong., 76°* 20’ 09" W. Elevation, 242.6 meters.

fostruments: Two Bosch-Omeori, 25 kg., 1 (mech
tmdon)
VT e
Instrumental constants. {g ‘1'} g :j
1047, H.m.e. | Sec. M ™ km.
Nov. 7. ..... { 18] 410 [cevennidionecaiennanss
8 [} .| %10 -
[}

825 &8& sss

L) N [- T 348565
Lu. .| 40848
Fu. §40..

Panama Canal Zone.

Bulboa Heights. Iathmian Canal Commission.

Lat,, 8° 57 39 N.; long., 79° 33’ 20” W. Elevation, 27.6 meters.
Iastruments: Twao Bosch-Omort, 100 kg.
V T,
Instrumental constants.. 35 20
1017 H.m.s | Scc. ' km,
Nov.13....... Po.... 85902 ... Direction probably
Le. 859 43 {. .| north,
L. 8 59 48 |.
M. 900 0L .
M. 900 06 1.
F..... 90600 |.
6]....... 405 09 Very distant.
41709 Time not work-
43500 ‘ ing on N-8 com-
ponent.
* Trace amplitude.
Porto Ricn.  Vieques. Magnetic Observatory. U, S. Coast and Geodetic
Survey. F. L. Adams.
Last., 18* 09’ N.; loag., 65° 27" W, Elevation, 19.8 meters.
Instruments: Two Bosch-Omori,
vV T,
Instrumental constants. . E }g };g
mz. km
Nov. 16 {.......
Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.
Lat., 44° 10’ N.; long., 72° 41’ W. Elevation, 256 metors.
Instruments: Two Bosch-Omori, mechanical registration.
V Te
Instrumental wnsmta..{g }3 {g
1917, H.om. s | Se. » » km,
Nov. 18 34928 (. . Bog{nning accurred
:: g gg :ehllo shoets were
418600 iog chang
4222
5 30 00
Canada. Ottawa. Dominion Astronomical Observatory. Earthquake

Tastruments: Two Bosch ph

Station. Otto Klotz.t
Lat., 45° 23’ 38" N.; long., 75° 42’ 57" W. Elevation, 83 meters.

fo b dul

80k, vertical selsmograph.

one & Hoyer

v T,
Instrumental constants.. 120

1017,
Nov. 4

lﬂ)l- Klotz,slnce muml
alf the sefsm
by Ernest A.

Home
ola- ({15 % 00

M
12

1
aL‘!...{}.

]
-

8: gaag:
—

55838823 8328

YTy

of tha observa will be unabls to resd
yonlzthmo'}‘&cto “Kﬁ ‘nl:ln:vﬂlbonﬂ
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TaBLE 2. —Instrumental reports, November, 1917—Continued.

Po- Amplitude, Po- Amplitudo.
Date. g,ht:f,' Phase.| Time. | riod. tx?n%a. Remarks. Date. g{:‘;‘ Phase.| Thmo, rl&)‘d. —_— ‘ﬂ;_l Romarks.
. As Ax " Ax An l
Canada. Ottawa. Dominion Astronomical Observatory—Continued. Canada. Victoria, B. C. Dominion Meteorological Service
Lat., 48° 2¢’' N_; long., 123° 19’ W. Elevatlon, 67.7 meters. Subsoil: Rock,
1917, Sec. 3
Nov. 14 um * ® km. fnstrument: Wiechert, vertical; Milne horfzontal pendulum, North. In the meridian.
! 16 To
! 16 Instrumental constant.. 38, Pillar deviation, 1 mi., swing of boomm0.54"".
i
: 150 .. 1917.
15 e eLy.. {1 a. o
4
16 3 26 {0 12 53
338 13 20
347 1349
3 40
355 7 049
400 .. 148
. 113
i 425 . u 9 30
! o435, 939 22
448 . 9 46 I8
435 . 93515
505 .
526 16 33227
s
! 5
! oL (B 5 de108
| 6 33 27
18 eenens 317 N-8 component [VERTICAL
.| 357 masked consid- P.....5 $320
L { 410 crably by micro- L 40200
crel 413 seisms. 40500
i Ln....] 425
F.....| 435 2319 01
12 10 .. 32235
24 l..ovnnlf 0lae... N-8 masked by mi-
1218 .. erosolsms. 33030
341 54
346 22
Canada. Toronto. Dominion Meteorological Service. b
Lat., 43° 40° 01" N.; long., 79° 23’ 54 W. Elevation, 113.7 meters. Subsoil: Sand snd uzn
clay. B|....... 15 21 31 May mot be s
I : Milne ol pendulum, North. 1In the meridian. 15 23 28 'quake.
m 15 26 28
Instrumental constant. . 18, Pillar deviation: 1 mm, swing of boom=0.50"", b I L.....[23 00 08
M. 2304 09
¥F.....}230030
1017, Sec.
Nov. 4 Mackings at 124 30 [.uenans 174 43
POV 43m 062 and 124 17 48 42
52m 36s may be 17 55 38
ISP due to air cur- 18 05 01 .
cenensfonennen rents.
7 cene * Trace amplitude,
*300 F in air currents.
*100 Alir currents going
o,
1 .
95718 | veo
9 58 00 300
1031 43
3B 15812 D as to be-
15830 200 ing seismie,
16 33836
34048 ...... 8 waves well de-
35030 .. Qned.
40036
42312 ....... avevaane
42538 18 ),
432301218 [........
545 54 |..ouee o
701001...... weued]
16 f....... [ 31 3 - (OTORIS PSS AP
23 4118 100 [eeeeeeiduencens
23 56 54 - sl
18 ....... 33630 *50
342U e
8 l...... 40100
41048 cevenael
42136
50206
12 11 24
YR O B AR |3 3 3| NOURH I NPRRRIN NV
2. 225018
2303564
30 ...... . 13 05 06 .
18 08 30 *50
182538 |..

* Trace smplitude.
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TaoLe 3.—Late reports (instrumental).
Pe- Amplitudo.
Date. ;Lh'.:‘;_' Phase. | Timo. r’irod. o (‘Rllx‘ Remarks.
" Aw Ax
Uawaii. Honoluln. Magnetic Obscrvatory. U. S. Coast and Geodetic
Survey. TFrank Newuan.

Lat., 21* 19 12 N.; long., 158° 03' 48" W. Elovation, 15.2 motors.
Instrumeut: Milne aph of the lugica! Committee of the Dritish Associa.
tion.

Te
Instrumonta! constant.. 1.3
M7,
Oct. B fe.unn

Gy Wty
qRE3 8
2R

2358

23588

sERRN %8285
88888

28
821

SHBRE wuww e wmeaa

B85S

8885

R N T L R - )
ARBHEY KRR RRBL 28ELRE

e e e
88RY

WK 020
88838

*Trace amplitude.

New York. [thaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58" N.; long. 76° 29’ 00” W. Elevatlon, 242 meters.

1 )

nstruments: Two Bosch-Omort, 25 kg., horizontal pendut (

V To ¢
Instrumental constants. . g ﬁ %25 _‘,}

7,
Oct. 19

H.m.s.| Se. B M km,
eLN ,.: 16 53 45 |....
FN.. 1718 .. [-...... .
eLR ..} T 4208 2 aves
FN...] 810.. [.......le

SEISMOLOGICAL DISPATCHES.'

Portland, Oreg, Nov. 16, 1917.

Mount Rainicr has been shaken twice this week by earthquakes,
according to Prof. John Plett, who has been in the Government service
at Rainier National Park for many years.  Ile declares rocks have come
hurtling down the mountain side, and his office severcly shaken.
(Associated Dress).

Metbourne, Australia, Nov. 18, 1917.

An earthquake of unusual intensity was recorded here to-day and
also at Sydney. The disturbance was located approximately in the
Kermadec latamdds, a small British archipelago off the east coast of
Australia. (Aussociated Press.)

MINNESOTA’S EARTHQUAKE OF SEPTEMBER 3, 1917,
By Prof, C. J. Poskx.
{Dated: Department of Geology, University of Minnesota, Minneapolis, Nov. 28, 1917.}

It is woll known that earthquakes occur much more
frequently in some parts of the world than in othors. In
some reglons a shock must be rather severe in order to
receive more than passing notice, while in others even a
slight tremor arouses general interest, so infrequently are
earthquakes experienced. It is to this latter class that
the upper Mississipgi valley belon%s.

About 3:30 on the afternoon of September 3, 1917, a
slight earthquake was felt in central Minnesota, which is
of interest not so much on account of its severity, or lack
of it, as of the fact of its occurrence. So far as the writer
has been able to learn there are no written accounts of
earthquakes within the limits of the State since its settle-
ment. That they have occurred here we know from the
testimony of old settlers. The Long Prairie Leader of
September 6, 1917, quotes Hon. Wm. E. Lee, of that
city, as saying that “the vicinity experienced a harder
shock in 1860, one that would have done damage had
the country been more thickly settled at that time.” In
a recent letter to Mr. Warren Upham, Mr. Ora J. Parker,
of Le Sueur, writes of an earthquake there on a Sunday
afternoon between 1865 and 1870, a shock that was gen-
erally talked about the next day. It is not likely that
these gentlemen refer to the same disturbance, for the
dates do not coincide, and the two localities referred to
are so far apart that a quake severe enough to be felt at
tho &wo places would have been more generally remem-

ered.

The shock of September 3, 1917, was most severe at
Staples, notheastern Todd County; at Lincoln, some 15
miles to the southeast in Morrison County; and at
Brainerd, about 30 miles to the east, in Crow Wing
County. Along a line running north of east and slightly
obliqlue to this east-west line, the disturbance was {felt
at places approximately 110 miles apart; and along a
line connecting Brainerd and Minneapolis it was felt for
a maximum distance of about 120 miles. The total
area over which the shock was felt was probably not
more than 10,000 square miles. The distance it was felt
east of Brainerd was about the same as that west of
Staples; but along the northwest-southeast line it was
folt several times as far to the south of Brainerd as to
the north, thus showing that the disturbance was
damped more rapidly northward.

1 Reported by the organization ind by the logical station

d an
at Georgetown University, Washington, D. C.




NovEMBER, 1917.

An inspection of tho accompanying table shows that
but one shock is gonerally reported, though two places
indicato two shocks and two others mention three. Tho
places exporiencing moro than one shock are so scattercd
that there is no apparont reason why they should have
had the oxtra numbors. The reported duration of tho
shocks varied from one second at Aldrich to 25 seconds
at Motley, both places ranking high in intensity. Per-
haps a fair avoragoe of the duration would be 10 scconds.
Those places experiencing three shocks give a total
duration of less than 10 seconds. The accompanying
sounds are gonocrally doscribed as a rumbling noise, simi-
lar to that of an incoming train or heavily laden trucks.

TABLE 1.—Noninstrumental reports on the Staples earthquake.

{Adapted from the U. 8. Weather Bureau seismological reports for Sept., 1917.}

Day> Statton. Rsntyl bNelin;i
N " assl-
1. | shocks.

Dura-

tion. | Sounds.

Remarks.

1917,
Bept. 3,
83:30 p.oa

Aldrich.. .
Alexandri: .

g Rumbling
Braloerd. ..... 5-8
4

) S P P Dislhes and pans rat.
tled.

7 | Rumbling | Bricks fell from chim-
noys.

.| Rumbling
Rumbling
.| Rumbling
.| Faint.....) Dishes jarred.
Rumbling
Rumbling
............ Shook bufldings.
‘Windows and stoves

mttled.
Plaster crackod; stovo

Im|

Rumbling

glpe thrown down.
Little Falls, 20 | Rumbling | Di t:t:ls e:nd stove lids
ra .
Long Prairdoe... 3 ) 3 SOOI Noage...... Caused some alarm
windows rattled.
McGregor. ... . 3 1 2 | Rumbling
Merrifleld . 3 1 8 | Rumbling
Milaca, 3 Dishes rattled.
Minnen; -
Motloy 5
namia. . . 3
Park Rapids.. 2 .
Parkers Prairiol 5 Rumbling
Philbrook..... 5 Rumbling
3 Rumbling
5 Rumbling
4—2 Goodsshaken off shell.
Sauk Center... 3 .
Btaples........ [} ‘Walls cracked: ceraent
floor cracked.
8ylvan... [ 2 ORI P Rnmbling
erndalo. 1 20 | Rumbling | Rattled dishes and
windows.

MONTHLY WEATHER REVIEW.
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Based on an adapted Rossi-Forel scale, the intensities
were not above VI, only three places, Staples, Lincoln,
and Brainerd, being of this higher number. The greater
disturbances generally follow the Crow Wing-Missisippi
valleys between Staples and Brainerd. From the non-
instrumental data received, the accompanying figure
showing the isoseismal lines of intensity III and above
has been drawn. . .

As might be expected from an intensity of only VI,
little damage was done. The wall on one side of a brick
building in Staples was cracked, as was also the cement
floor in the vault of the city clerk’s office. The only
damage mentioned from Braimerd was the dislodging of
several courses of brick from a chimney there. A chim-
ney was thrown down near Lincoln. In no case were
windows reported broken.

The cause of the earthquake is obscure. The region
is one of pre-Cambrian rocks that were much shattered
before Cambrian times. The rocks show no evidence
of recent faulting and, both because of the small area
disturbed and the weakness of the rock, it is extremely
unlikely that this recent disturbance was caused by
faulting. The more plausible explanation is that there
was a slight settling of the material of some of the filled-
in preglacial valleys in that vicinity.
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!
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Fra. I.—1soselsmals of Staples, Minn., earthquake, Sept. 3, 1612,
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR DECEMBER, 1917.
W. J. HuwprRrEYS, Professor in charge of Seismological [nvestigations,
{Dated: Weather Burean, Washington, Dk C., February 2, 1918.]

Tasre L-—Noninstrumental earthquake reports, December, 1917,

615

T T T i
! 1 ! :

Approxi- \ " l .
. mate Approxi- i
H— Approxi- ¢ Intensity
time, : mate | :." | Number
Day. i Ntation. ; raato S 08si- | .. Duration. Sonnds. Remarks, i Observer.
! Gwr?:;:‘ Iatitude, lto‘::ﬁf' ! Forel. ;olshncks. !
Civil. i
: — e | - S —
CALIFORNIA. !
W7 o Hom. ° < M. a
Dec. 81 9 45 Caledco.......oovenoionee Pou2 41 115 30 4 1 5 Ruombling... Doors and dishes rattled.......... Ivan R. Qalston.
2 8 23 Barrett Dam 32 400 118 44! 3 | Lorenzo Watts.
: ! Brawley 33 00| 115 311 4 M. D, Witter.
| Calexico. 32 41 15 30 3 H. M. Rouse.
! Calexico. 32 41 U5 40! 4 Ivan R. Ralston.
: IDAHO. !
12 12 00| Ashton.... 04 11 29 2, A, M. Slatery.
i 42 53 111 52 5! Charles 8. West,
' | 43 09 112 10! 3 C. H. Southworth.
' ; 43 29, uz 01 2, Anna Lee Bridges.
. 43 25 111 20 H Luls Sanders.
i 42 52 U2 29 3] o A. R, Teeple,
\ 43 52 111 4| 2] Huttie Gearhart,
!
12 11 3 42 54 110 38 5 1 l 30 ! Rumbling. .. Charles G. Heiuoer.
i ! '
TasLe 2.—Instrumental reports, December, 1917.
pores, s
[Time used: Mean G jch, midnight to ight. N 1 o: International.
{For significance of symbols ses Review for July, 1917, p. 374.]
| [ 1 I o )
Pe- Amplitude. ! . : Pe. Amplitude.
Dute. ;2;::' Phase. | Time. rl%d, tg{;l Hemarks. Date. 'S&:;’ ‘[ Phnse.i Time. rirl@‘oil, v if-?’l‘;. Remarks.
1 Ae ] Aw ! : ! : EE I VAR IV
' . RN [ .
Alaska.  Sitka.  Maynetic Observatory. U. 8. Coast and Geodetic  Arizoua.  Tueson.  Magnetic Observatory. U, S. Coast and Geodetic
Survey. J. W. Green. Survey. F. P. Ulrich.
Lat. 57° 03’ 00 N.; long,, 135° 30’ 06 W. Elevatlon, 15.2 meters. Lat., 32° L# 48 N.; loug., 110° 5 06” W. Flevation, 769.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
v [nstruments: Two Bosch-Omori, 10 and 12 kg.
.JE 10 18
Instrumental coustants.{N 10 15 VT,
- [nstrumental constunts: {g {3
1917, H.om. 3 | Se ' km.
T ‘-._ T - _1‘ T ]
! ec M M km. !

E-component not
recording.

5 31 06
No phases, 53111
33707
53750 |
B X RPN
.} No phases. Driv- 21 21 57
ing clock on K- 21 34 30
component had 21 36 29
stopped. 21 42 51
.| Lmperfect record. 21 45 30
Impossible to de- 204 ..
termine any of i
phases of 22 55 18
earthquake on 2255 22 |
this date. 22 59 30 |
2259 36 |
203 !
2303
2308
B0
115

P,
HEIR . <

.| Movement limited
by hrushes.
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T asLr 2.—Instrumental reports, December, 1917—Continued.

616
. ; S ‘A - U
Ite [ Cha- i IPhase Time : ﬂ‘:f Anpltude. } Vi Remurks.
o j aeter. o . ! T. w | a Janre. )
: \ ! An | As :
t l 1 i i . ——e
Califoruta.  Berkeley.  University of California.

Lat., 37° 52 16/ N.; long., 122° 15’ 37 W. Elevation, 85.4 meters.

(Nee Bulletin of the Seismographic Stations, University of California.)

California.  Mount Hawilton.  Lick QObservatory.
Lat., $7° 207 247 N.; long., 121° 3% 347 W.  Flovation, 1.281.7 meters

(Sec Bulletin of the Seismographic Stations, University of California.)

California.  Point Loma. Raje Yoge Academy. F.J. Dick.

Lat., 32° 43’ 03" N.; long., 117° 15 W’ W. Elevation, 91.4 meters.

Instrument: T ) C. D West sei:

| i
1017 ! . H.om.s. Sec. u u | km.

ee. 3. | PR [EPRURPRUN SN N 50;  80l..... Tremors recorded
i H H during the 2
5 feeanann ‘ ........ SOOI AN E Wi....... hours ending 1t
! | { 00= on ates

R TN | t ................. ¢ 100}....... given.

_ T ! i .

:alifornia. Santa Clara. University of Santa Clare. J. 8. Ricard, 8.J,

Lat., 37° 26’ 36 N.; long., 121° 57 63’ W. Elevation, 27.43 meters.

(See Record of the Seismographic Station, University of Santa Clara.)

Denver.  Sacred Heart College.

Forstall, S. J.

Colorado. Earthquake Station. A, W,

Lav., 39° 4 36 N.; long., 104° 56" 54 W, Eilevuation, 1,856 meters.
Instrument: Wiechert 80 kg., astatic, horlzontsl pendulum.

lnstrumentsal constants ........

1917,
Dec. 12 | I .. disceraable.
s .

20 byoae P und 3 wuves nyl
: discernable.
18 21
“a : """"""""""""" ory sirong sctiv-
P73 FUUU FUEU FOUUUR ity atintervals.

BECHERIY 38

BRENNERR

* Trace amplitude.

[ bis- |
| tance. i

! Char-
| acter.

Ae A~

Date. Time. riod, {—- Remarks,
T.

) :

! Pe Amplitude.
i

Distriet of Columbia.  Washington. U. S. Weather Bureau.

Lat., 38° 54’ 12 N_: fong., 77° 03’ 3" W. Elevation. 21 meters.

instrument: Marvin (vertical p

N i registration.
Vv

Ty
lustrumental coustants.. 110 6.4

et
G v

2
9
L

2 b3 B3 NI N
T
5843

e

e

11
-
{

<Y
e

=D
¥Rk
8

District of Columbia. Wushington. Georgetown University.
F. A. Tondorf, 8.7J.

Lat., 38° 34’ 25" N_; long., 77° &' 24" VII _ltzlevntlon, 42.4 meters. Subsoll: Decayed
orite.

Tustrutnents: Wierchert 200 kgz. aststic horizontal pendutlums, 80 kg. vertical,
v

E 185 5.

Instrumeental counstants. {N 143 3.

Z & 3.

nome?
SoDa

km.

Sec. P

.| e doubtiul.

21; Ilu

8 waves not dizcern-
e.

No dirtinet main.
Heavy  microse-
{sms. ,

S waves in nowise
discornible.

Heavy  microse
isms present.

* Trace amplitude.
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TansLe 2.—Instrumental reports, December, 1917—Continued.

Nate.

- , i -
i , ! pe. | Amplitude. .
L ) o
;}:ﬁf | Phase. | Time. Remarks. Date. zl“'gﬁ: ; Phase.. Time. | ri;d, t:}:ﬁ;_; Remarks.
. ; : | Lo As Awn 1
i | | ! i ; |
Washington. Georgetown University. Kansas. Lawrence. University of Kansas. Department oi Physics

District of Columbia.
F. A. Tondorf, S, J.—Continued.

Gram very diffi-

cudt, .
Microseisms  pres-
ent.,

‘ Quake between 134
i and 14b et postes
i . lost in changing
sheots.

.| Heavy  microse-
isms present.
Sinusoidal waves
from 21k 49= to
2%, T waves
lost in microse.

isms.

28 1.
[14]

CI- A ‘Heavy wmicrose-
D {1 isms.
| F uncertain.
i

20|

20 ..y . 8 wares not quite
i . ay certain as P
H WL,

30 ; i No distinct main,

* Trace amplitude.
Hawaii. Honolulu. Magnetic Qbservatory. U. S, Coast and Geodetic

Survey. Frank Neumann.

Lat., 21° 19’ 12" N.; long., 158° 03’ 48" W. Elevation, 15.2 meters,
Tostrument: Milne seismograph of the Seismological Committee of the British Associn-
tion, E~W component,
Instrumental constant. .
|

H.m. s | See. " u km.

4 58 12

5 04 00

522 ...

2 44 00

2 45 00

248 ..

16 11 48

18 14 00

1827 |

133212

13 38 48

1B 4.,

31818

33036

332 ..

16 03 42 Phases uncertsin

16 08 00 on account of

Ui 30 {1 S PRSP NP j wind tremors.
17 e 19 27 08 i Observer in the

room at the time.

Seismograph nol
working proper-
* ly.  Imy ibile
to de {ne

M. eP....

U e

and Astronomy. F. E. Kester.
Fat., 38° 577 30’ N.; long., 95° 14’ 58" W. Elevation, 301.1 meters.
Instrumeat: Wiechert.
v
Instrument constants..{g ;&7 34 41
(Report for December, 1917, not received.)

Cheltenham.  Magnetic Observatory. U. 8. Coast and
Geodetic Survey. George Hartnell.
Lat., 38° 44’ 00"* N.; long., 76° 50’ 30" W. Elevation, 71.6 merers,

Tnstriments: Two Bosch-Omort, 10 and 12 kg.

Marviand.

LA 13
{nstrumental constants. {x ig ;2

disturbed by
wind tremors to
distinzuish any
seismic motion.

i

{ Vers faint. N
i component  too
|

EakrErnEn%
SRESER2HE PSF[EooREN RPLE ILNBBSS8
P BHREERRE

11

BHENNGE

BRRESEEE oo

1)

FRBRNEY

auEuNRENE
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TaBLe 2.—Insirumental reports, December, 1917—Continued.
Pe. i Amplitude. ; H ; po. | Amplitude. .
Pte, | S8 | Phase. | Time. | riod, . oDise | Remarks. vate. | B8 | prage | Time. ried, i | Remarks,
| Ae | A ' ‘ © | A | A
Mossawhusetts.  Cambridge.  Harvard University Seismographic Station.  Miwouri. Saint Louis, St. Lowis University. Geophysical Observa-

J. B. Woodworth.

Lat., 42° 22" 38" N.; long., 71° 08’ 50"’ W. Elevation, 5.4 meters.
sand over clay.

Foundation: lacial

[nztruments: Two Bosch-Omori 100 kg. horizontal pendulums (mechanical registration).

w7 |
Dee, 30 o Local frost eracks:
. C .|  ground half bare,
half lced over
tomperatures
from 0° to ~14°F
on a.ra. of 30th,
' Groenwich mean
time.

#2042
33044 ..

8
2

3214

2Ry ;
5% 888 &

jER 22
S8y

No reports.

o de &

EXkr
R2ES

1144

&% B8

52

No reports.

FAE-3 4
2Ry

-4

22
33

283
832

B8 cow V@ DVD Nd~ NddN NN~ RSGD RN ew W@k

"]l:‘)rwaLE‘mpmwe. t from Ma; Mass., states that at an early hour this morning
(oastorn standard Lime) earth tremors stok Aouses. broke aishes, A caused
lt: :oh::pmg:l’de ?g:: h‘:llel‘ ﬁﬂnﬂiwsﬁﬂéu;’f Tft?www on
Tt e oo K00 Lo o S ot s o B
Post, Jan. 1, 1918, Harvard Unl ty.)

tory. J. B. Goesge, 8. I,

Lat., 387 38' 15" N.; iong., $0° 13’ 58 W, Elevation, 160.4 meters. Foundation: 13
feet of tough clay over Ilmestone of Mississippl system, about 300 feet thick.

Instrinnent: Wiechett 80 ky. nstatic, horizontal pendulitm.

V Ty e
[nstrumental constants.. 80 7 51

H.
18
181
< 181
...1181312 .
18 18 12
18 20 24
.| 182208
1900 ..

23
[ A

017, |
Der. 31 ! 1L i

a8 | ... 8hoeks recorded In-
! F. t}gr&ltu\nuy on

.’9| Ho... i

* Trare amplitude.

New York. Buffalo. Canisius College. John A. Curtin, 8. 7.
Lat., 42° 53’ 02" N.; long., 78° 52’ 40”” W, Elevation, 190.5 meters.
Tnstrument: Wiechert 80 kg. horizontal.

V Tae
Instrumental constants.. 80 7 61

(Report for December, 1917, not received.)

New York. Fordham. Fordham University. Daniel H, Sullivan, S.7J.
Lat., 40° 51 47’ N.; long., 73* 33’ 08” W. Elevation, 23.9 meters.
Instrument: Wiechert, 80 kg.

V Ty e
et st (§ % $2 131
17, m. s.| See » .
Dee- o N-8 not recording.
06 19
H 16 49 |.
i 21 24
1833 24 |.
19 05 2¢
21
28
Sinusoidat. No de-
cided max.,
® N-8 not recording
satisfactorily.

* Trace amplitude.
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TaBLe 2.—Instrumental reports, December, 1917—Continued.

Pe Amplitude. i‘ Pe- Amplitude.
Char- Dis- Char- Dis-
Date. | goter, | Phase. | Time, r!{_nd, u;nee.] Remarks. Date. | Zorer. Phase.| Time. ri%i, tance. Remarks.
. As An ! : A Anw
. |
New York. Ithaca. Cornell University. Heinrich Ries. Vermont. Northficld. U. S. Weather Bureau. Wm. A. Shaw.
Lat., 42° 24’ 58" N,; long., 76° 29" 09’ W, Flevation, 242.6 metets, Lat., 44° 10 N ; long., 72° 41' W, Elevation, 256 meters,
Insteaments: Two Bosch-Omori, 25 kg., horizontal penduliims (mechanieal tnstruments: Two Bosch-Omorl, mechaalcal registration.
registration).
E 10 18
B 1‘3 g & Instrumental constants..{x o 18
Instrmmontal constants. AN 18 25 41

T e 1917. 2
H.m.s, | Sec km. l Dec. 21 |
18 03 ! :
18 10 '
18 18 i
18 30 :

2008 .. Nl
1
3|
o I
!

2 ].......
H

Canada. Ottawa. Dominion Astronomical Obaservatory. Earthquake
Station. Otto Klotz.

Lat., 45° 23’ 38" N.; long,, 75° 42' 57" W, Elevatiou, 83 meters.
Instruments: Two Boseh phot bie horizontal pendulums, one Spindler & Hoyer
P m"ﬁp ot peo 3 P ¥

*Traco amplitude, {cal selsmograph
. V T
Panama Canal Zone. Balboa Heights. The Panama Canal. Instrumental constants.. 120 26
imt., 8° 57 39" N; long., 70° 33’ 20" W. Elevation, 27.6 mators,
1917, Sec. » m km,
Instraments: Two Bosch-Omorl, 100 kg. Deac, 21 {.......] aevereelescncasefranarenst 5,040
vV T POV NP I
Instrumental constants.. 35 20 ceene
200
1017, ; H.m.s, |
3 12548
12552
» Byn
22 38 %4 . 21 .{ Probably of the
235 .. Di;‘eat'lon prohably cet order “of about
22 55 01 : and  resembles
2348 40 |. the preceding
2349 .. quake but is less
intense.
* Trace amplitude. F..oll
1
Porto Rico. Vieques. Magnetic Observatory. U.S. Coastand Geodetic Beoeeen OLmeniyg 45
Survey. F.L. Adams. L. {4 %0 - 8
F 00 22
lat., 18° 09’ N; long., 65° 27’ W. Elevation, 19.3 meters, Il it Ry Il R
Blieeenns 8 05 ..
Instruments: Two Bosch-Omori. A i@ % 304
v T lg g .
o
g 10 17.5 o
Instromental constants. 4N 15 180 " 13 57 ..
1415 .
1017, Home | Sec. | 4 “ b2 O 21 14 37
Dec. #t 1824851 3 North compouent nzu
}g g . not recording. B
- 21 368 these phases to
1905 .. g}‘gg:: % those og Dec. 21.
29 22 57 05
22 87 20 2148 ., 12
802 .. North component g g} . 1
20207 not rocording 010
2B 14 40 properly. no-- .
817 .. - -
23 56 .. 200 .. .. :
+ Original time in tenths of & minute.
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TaABLE 2.—Instrumental reports, December, 1917—Continued.
- j f i i {
‘ i pe. | Auwplitude. i ! Pe- Amplitude.
Date, '(w':?»:- l th\.i Tine, ‘ ri%d, ; - t;"_l‘:"’l Remarks. Date, }‘ccm: Phase.| Time. rl’zl)‘d, u?;; Remarks,
! I “ 1l Ae ‘ A | H . l As Ax
i } i | o - I —
anada.  Ottwwe.  Dominion Astronomical Obserratory. Earthquake Canada. Victoria, B. C. Dominion Meteorological Service.
Station. Otto Klotz—Continued.
- Lat., 48 2¢' N.; long., 123° 1¢" W. FElevntion, 67.7 meters. Subsoil: Rock.
Guntamali.

t Original time in tenths of 8 minute.

Canada. ZToronto. Dominion Meteorological Scrvice.
Lat., 43* 40’ 01’ N.: long., 79° 2%’ 54 W. lElevatiou, 113.7 meters. Subsoil: 8and and
clay.

Instrument: Mlilne horizontal pendulum, North, In the mortdisu.

To
Instrumental constant.. 18. Plllar deviation, 1 mm. swing of boom=0.50"".

————e
m km.
i Graaual  thicken-
ing.
P lost changing
sheet.
-«[ Alr currents on.
.| P and 8 masked.
14 38 48
14 42 4
16 06 36
16 09 54
446 42
44712 .
448 00 |. Guatemals esrth-
519 30 quake.
537 08
538 06
538 30 Guotemaln.
555 06
6 36 30
6 36 48 Guatemala.
648 12
13 55 42
13 59 2¢
.| 13 59 48 Guatemala.
1417 42 .
21 30 08 .| No P waves regis-
21 38 00 ered.
21 41 06 |.
214430
4220424 .
23 43 42
20 27 54
. 202048 |.
.| 20 30 08 |. Thickening.
20 49 24
22 57 00
20238
.| 28 04 24
20713
.| 23 09 48
. 2315 54 Disastrous Guate-
10108 mala earthquiake.
20336
16 31 06
|84
Thic .
16 55 48 kening

* Trace amplitude.

[astrument: Wiechert, vertical: Mitne horizontal pendutum, North. fa the meridian

T
Instrumental constant. . n;'. Pillar deviation, i mm., swing of boom ~6.5¢".

C—— - —— e,
1917. l i Sec. & | u km.
Drcw' DN R 1 TS R
Alaskny
Alaska,
50 52
58 14
uz
01 20 Guatemala,
o318
42 56
g
48
51 55 Guutemala.
8 53
ECR-4 Guatemaln,
36 04
oo
44 30 Guatemala.
51 26
19 20 +{ Alaska, fine record.
24
28 16
58 64
50 35
VERTIC
19

5383 S£88 S12R
8 ~GR2THNSNES HBHE §oRLS

Gnatemala,

5 ~RRRE RUNNER NEER QeRl BREEE DEEEE o Gnane aose G5

B ~unenge
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TanLe 3.—Late reports (instrumental).

Pe Amplitude.
Date. | SB35 | phago. | Timo. tiod. ale | Remarks.
| Ae | Aw
Alaska.  Sitka.  Magnetic Observatory. U. S. Cosst and Geodetic

Survey. J. W. Green.

Lat. 57° 03 00 N.; long., 135° 30 06”” W. Elevation, 15.2 meters.
Instrumonts: Two Bosch-Omori, 10 and 12 kg.
Vv T

Instmmentaleommnts...{g ig igl

1917, . m, 3. k
Nov. 16 k .

Massachusetts. Cambridge. Harvard University Seismographic Station.
J. B. Woodworth.

Lat., 42° 22 36" N.; long., 71° 06’ 59’ W. Elevation, 5.4 meters. Foundation: Glacial
sand over clay.

{nstruments: Two Bousch-Omori 100 kg. horizontal pendul (mech \ )
vV T,
Instrumental comtmu..{g % ?5 &

«
[
4

1917,
Nov.241...... | Lu....| 121131 2.
F...l12214 .

Missouri. Saint Louis. St. Louis University. Geophysical Observa-
tory. J. B. Goesse, S.J.

Lat., 38° 38 15’ N.; long., 90* 13’ 5” W, FElevatlon, 160.4 meters. Foundation: 12
feet of tough clay over limestono of Mississippi system, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendujum.

V T e
Instrumental constants.. 80 7 &:1

MONTHLY WEATHER REVIEW.

621

Cunt:

G la City, Guatemala, December 81, 1917.

Earth shocks that began here at 11 o’clock Christmas night, and are
still continuing, caused milliona of dollars of damage to this ci%, the
death of a few persons, and injury of about 100 others. Eve 0
in the city was rendered uninhabitable, and the entire population is
living in the parks and open spaces. The first shocks were light,
giving warning of the heavy ones that might follow. The devastation
wrought was widespread. ~ (Assoc. Press.)

EARTHQUAKES FELT IN THE UNITED STATES DURING 1917.

W. J. HuMPHREYS,
Professor in Charge of Seismological Investigations,

[Dated: Weather Bureau, Washington, D. C., Feb. 2, 1918.}

During the year 1917, 112 separate earthquakes strong
enough to be felt were reported from different parts of
the continental United States, as listed in the accom-
panying Table 1 and graphically represented (a dot for
each report) on Chart XI (xLv-122) at the end of this
issue of the REview.

None of the ’quakes reported resulted in any appre-
ciable damage.

’Quakes of moderate intensities, V-VI (Rossi-Forel),
occurred in California on March 3, April 13, on six dates
in May, and on August 19 and 28; at Panhandle, in
Texas, on March 28; in northeastern New York on May
22,d and in the State of Washington on November 12
and 14.

A ’quake of intensity VII on July 7 broke the Los
Angeles aqueduct. .

n April 9 a ’1uake of intensity VI, central in eastern
Missour1, was felt in 10 States, A second shock of
intensity V followed the first 2 hours and 43 minutes
later, and was felt in both Missouri and Illinois. This
iunke is discussed in detail by R. H. Finch in this

EVIEW, April, 1917, pages 187-188.

On September 3 & ’quake of intensity VI was reported
from 34 separate points in Minnesota, central about
Brainerd, Lincoln, and Staples. This ’quake is dis-
cussed in detail by C. J. Posey in this Review, Novem-

1917, ber, 1917, pages 556—-558.
Nov. 6 . }: g g ..............................
Jreaazs i a 600 TaBux 1.—Places in the United States reporting earthquakes during 1917.
138 o These wero omit- {Consult also Chart XI (XLV-122)1n this issu
7 R ted from the ) o]
1 14418] e regular report for
14430 N November, 1917. Ap- Ap- Ap- Ap
1o proxi- | proxi- | L% proxi- | proxi- | L2
15300 Place. mate | mate uskes Place. mate | mate uskes
lati- { long- |4 ti- | longt- |9
18208 tude | tude pom-rted. tude | tude [ T®-
((north).| (west). (north).| (west).
SEISMOLOGICAL DISPATCHES.!
. , ’ . ’,
Idaho Falls, Idaho, December 12, 1917, 87 33 32 [120 08 2
Distinct vibrations of the earth were felt here at 4 o’clock this 87 30 ! e !
morning. No damage was done.  (Assoc. Press.) 48 118 58
Neéo York, N. Y., December 27, 1917. &1) g; } § gé %é
uatemala City was partly destroyed by an earthquake on Christ-
mas Dg according to meager advices o g here tonight. Accord- ?ul& g; 1 3 ﬂg g:
ing to the message, the disturbance began late Tueeday night and was 8 b 1 80 1121
still continuing at 1 o’clock Wednesday afternoon.  (International o ?S } & }}2 %3
News.) 90 85 1 04 |122 86
San Salvador, December 30, 1917. % = g ﬂg %
Guatemals City bas been completely destroyed by an earthquake, bR
(Assoc. Press.) % g Eg 3:
Cable to Navy Department, December 30, 1917. 3 i e &
Bad earthquake yeeterday finished the work of others. Everything { Nius
in ruing md%eyond description as & result of last night’s shock. One } E ﬁg g
hundred and twenty-five thousand people are in the streets. : g ﬂg- ﬁ
] 25 119 13
1Reportsd by the ind d and d by the sel: l station,
at Goorpmn’tlnl ty, w.fﬂmm D.C. v { }3 ﬂg oo?

40098—18—4
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TaBLe 1.—Places in the United States reporting earthquakes during 1917~Continued
[Consult also Chart XI (X1v-122) in this Issue.]

Ap- Ap-
. Num- Ap- | Ap-
|5 || 2% ol | ol | S 29| A2 | om 2|
- lati- | longi. | quBkes Place mato | mate |ou.y Toeto | ‘mats | Derof prozi- | proxk- | S,
on To- . lati- | longl- [auakes Place, mate | mate Z Tmate | ba
tude | tude tude | t re- : latl- | longi. | Tk Place. mate | mato o ake
(north).| (west). | Ported. uce [oorted b latt | longd. |2kee
(north). (west), |[POFtd- tude | tude rted. tud Te-
- (north).| (west). ported. (n;}-gz) (3.',2:) ported
CALIPORNTA—COR. )
L
P LiNots—cont d.f 1 MINNESOTA—-CON. MONTANA
o 1 || Springfield......| 39 48 | 89 39 ! Vorndal o ol o 1| Buty R DA
h : t |89 50 H 0unneeenne] 46 24| 04 50 {17
Bl FIEEIREE T I
1 8519 00 DA,
su {uls.(-)'ﬁlspo- g; gg }% 35; g % % H TSSIPP!
anta Berbars...| 34 23 119 10 2l T » ! e pr
u 1
2 : Evansville.......| 24 3890 19 1 s 2
NEW
:{;ﬁ; ? gz g:l‘ { MISSOURL At !3““'
1 lantic
- JOWA. Allenton. g(‘) gg <« } Chelsea %‘.ﬁﬁ
2 51
15 1 i| Cedar Rapids....[ 41 56| 91 1 48| 00 38 1 3 ;I % «u
a3 11 cinten.........0 a1 50| e0 13 1 518 58 ! Bina
I AEE 1 188 1) el 810 30
o 0] are o
39 1 Il Keokuk......2 7 40 22| o1 28 H 57192 2 ! i K
Watsonilie. @ 3 KeasigiE a0 450 G 1 Do nle|% 3|l EW rom=.
. EANSAS, Doniphaa. ... im 38|90 47 1jf Alexandria Bay.. 44 2275 54
IDARO. Far ley. ... 36 48|00 O4 1 bl 44 31|73 34 f
58190 15 1 F:ertrinlnmn. .37 47]90 24 1 a4 3675 10 3
o 2 . ericktawn...[ 37 43|00 16 1 “ 10 1
sun» ! 38 32|90 38 1 43 21|73 38 1
03 118 H 38100 # H “ 2|7 30 1
g }}; i 1 8180 1 29 'H S? » 1|l sovrm caroras
g 11 A
25 hit % 52189 00 : 38 1390 30 28
g:; H% 2 1 218 0 ! 36 50|00 26 ? ummerville.....| 33 03 {80 14
s H 06!88 37 1 38 27|90 32 ™
52 111 4“4 1 W 88 20 1 ensatavsslecscnan » o) 2 NNESSEE.
3088 50 h 77329039 H
BEal R gyi2al
st loo 12 7 25|80 40 2 35 56]8 g f
%% 1 1 30 05|04 37 1 35 0990 03 1
zle I 2 23| o4 53 1 38 23100 22 1 35 568|812 1
x| m o 1 3395 20 1 g 30{90 31 1 36 18)88 14 1
%% 10 ? 21| 94 08 1 7 27190 07 1 36 08} 53 24 2
1% 1 1% 5 ! 8 358 32 2 3% 2] 30 i
LR ALR . sidms 1
gegl L paisyl
EEES 51 2 20 {10
BER adng phiB el 1 B
2788 12 1 A i 7 o8 H
s 2 H i AR I 1A ! 7 57|91 45 1 “ 137115 1
E EEE IEE A
% 1 -2k i 7 58|90 02 2
b1 5 1 46 30|04 06 1 38 2890 12 1
s 2 1 AR 1 ¥R H 48 121 58 1
2% 1 1 548 AR+ 3 2121 & 1
“lm 1 AR : 37 40} 30 1 e 3
! 37 45 % H
AL gRIEE | i e
gm0y womiedaol 1 $ainml 3
HEy | LI HiHE e
wE sl EICE T IEE
g8 8 | soiegl | Bang | zis gl
! FRALE: 1 37 6@ 32 1 16 ® 1
[ 47 107 15 1
w0 17 2 34 [105 59 1

* Eraso the red dot at Boise, Idaho, on Chart XI (XLv—122).



