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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL ABBREVIATIONS USED IN THE INSTRU-
MENTAL REPORTS.

CHARAOTER OF THE EARTHQUAKE.

I =noticeable.
II = conspicuous.

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

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

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

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

A=distance to epicenter.

distant eﬁrthquake

PHASES.

P=(undee prims)=first preliminary tremors.
PRn=P waves reflected n times at the earth’s surface.
S = (und® secund®) =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)=1long waves in the principal por-

M = (undz maxime) = greatest motion in the principal
portion.
C = (coda) = trailers.
O =time at epicenter.
L,.p,=long waves reaching the station from the anti-
epicenter (40,000 km.—A).
L, =long waves again reaching the station from the
anti-epicenter (40,000 km.+4),
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

I\IT]—S, or the vertical component, respectively,
thus:

Ag 1s the E-W component of A. ..
Az is the N-S comprc))nent of A. Meaal;redmmlcrons
A, is the vertical component of A. ) Tovg Tam.

INSTRUMENTAL CONSTANTS.

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

tion. ¢=damping ratio.
SEISMOLOGICAL REPORTS FOR JANUARY, 1918.
W. J. HumMPHREYS, Professor in (‘harge.
[Dated: Seismological Investigations, Weather Bureau, Washington, Mar, 2, 1918.]
TABLE 1.—Noninstrumental eurthquake reports, January, 1918.
A fe—
na Approxi-| APPIOXI"| yptansity
. time, mate _”| Number | Dura-
Day. G“l;g.eﬁ- Station. laﬁﬁxtge | longi- %g::{. of shoeks.| tlon. Sounds. Remarks, Observer.
ich tude.
Civil,
CALIFORNIA.
1918, H. m. ° ! °e ! M. s
Jan. 14 [ceueeeea-e Eureka......ccoevemecaennan 40 48] 124 11 |.......... N T e U. 8. Weather Burean.
16 12 00 | Brawley.....cccccaavnancen 33 00| 115 31 3 ) 3 P, NOD@...ococo|ienrmemtccramsoscarcncsancencnneans M. D. Witter.
MAINE

14 7 20{Calais..c.ccviaranecnnncnnn 45 11 67 17 3 ) I P, Rumbling...! Like coal through shute........... U. S. Weather Bureau,

7 20| Eastport..cceceraencnccens 44 54 66 59 3 ) B PO, Rumbling...] Like coal through shute........... U. 8. Weather Bureau,

TENNESSEE
17 10 45 | Knoxville......ccucenennee 35 56 83 58 5 1 0 03 | Explosion... M?y hin.ve_ been dynamite on ice | U, 8. Weather Bureau.
am 1n river.
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TaBLE 2.—Instrumental sessmological reports, January, 1918.

[Time used: Mean Greenwich, midnight to midnight. Nomenclature: International.]
{For significance of symbols, see REVIEW for January, 1018, p. 34.]

Pe- Amplitude. Po- Amplitude.

Date. | SP&| Prase. | Time. | riod. Dis- | Remarks. Date. | SB&- | Phase. | Time. | rlod. (Dis- | Remarks.
) T Az An ) T Ag Ax

Alaska. Sitka. Magnetic Observatory. U. 8. 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 Bosch-Omori, 10 and 12 kg.
V Ty
E 10 166
{N 10 15.4
(Report for January, 1918, not received.)

Instrumental constants.....

Arizona. Tucson. Magnetic Observatory. TU. 8. Coast and Geodetic
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.

[]
Instrumental constants:{ xr }g }%
1918, H.m.s.| Sec.
Jan. 4 oPxn...|4 36 54 5
42 20 |.......
48 32.......
46 .. |.......
47 13 [
47 28 8
04 .. 7 .
26 {....... ex..... 1 25 38(....... ...| Nodefinite phases.
ox.....fL 28 07 |....... .
m--..[1 36 00 7
Mx....1 39 01 []
ee-2 13 L ..ol

California. Berkeley. University of California.
Lat,, 37° §2° 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 2¢”” N.; long., 121° 38’ 3¢’ W. [Elevation, 1.281.7 meters.
(8ee 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 ssismoscope.

1018,

H.m.s.| Sec M B km.
b1V O N SRR E MR R 200 100 {....... Microseisms d
24 hours -
ln(f 16 h. 0 min,

100 100

California. Santa Clara. University of Sania Clara, J. 8. Ricard, 8. J.
Lat.,37° 36’ 36" N.;long., 121° 67’ 03 W. Elevation, 27.43 meters.
(See record of the Seismographic Station, University of Santa Clara.)

A. W, Forstall, 8. J.
Lat., 39° 40’ 36" N.; long., 104° 56' 54'' W. Elevation, 1,655 meters.
Instrument: Wiechert 80 kg., astatic, horizontal pendulum.
(No seismic disturbance was observed during the month.)

District of Columbia. Washkington. U. S. Weather Bureau.
Lat., 38° 54’ 12"’ N.; long., 77° 03’ 03"’ W. Elevation, 21 meters.
Instrument: Marvin vertical pendulum, undamped., Mechanical registration.

V T
Instrumental constants....110 6.4

1918. H.m,s.
Jan. 41i....... P?....] 43825 Microseisms pres-
S......] 44305 ent.
L..... 445 45
F..... 526 ..
18 1....... 8?... 002 55 Microseisms pres-
L..... 0 04 00 ent.
| F..... 015 ..
25 f.e.... P.....| 12640 Microselsms pres-
S?... 13112 ent.
L..... 13415
F..... 215 ..
30 |....... P..... 21 31 02
S......| 21 41 00
L.....] 220100
F..... 40 .. !
i

District of Columbia.
F. A. Tondorf, S. J.
Lat., 38° 84’ 25’ N.; long., 77° O 24 \(r‘V; i:llevation, 42,4 meters. Subsoil: Decayed
orite.

Washington. Georgetoun University.

Instruments: Wiechert 200 kg. astatic horizonial pendulums, 80 kg. vertical.
To

E 165 5.4

Instrumental constants: {N 143 5.2

Z 30 3.0

1918, H.m.s. | Sec. B M km.

Jan. 4|....... 14 EIE 72 PN PO I Heavy micro-
8x 44231 selsms. No dis-
eLx 4 46 24 29 tinet Main.

F 513 ..
12 |...oee e? Rl I 7 (RN (R AP F, Heavy micro-
137 ...... 8 00300 .......]. seisms, e very
el 003 54 7 unce .
F 025 .. [..eooaile
25 |eavanne e 12688 |.cvecccfurennan]ons [N PP Heavy micro-
8g FUE: I ) N I RN PPN AP, seisms, 8 doubt-
By 13335 [ceeeeccfemeemacommananifamnanas ful.
eLs 137121 18(........].-
L. 14101 12 ........|...
F b2 R PO DN IO
30 }..-...- iPy 213101 Heavy micro-
ePn 21 31 seisms. No dis-
is 21 41 00 tinct M. F lost
Ls 22 01 14 . in microseisms.
Lin 22 08 22 ) % TR, P SR
VERTICAL| Az
iP 21 8105
i8 21 g 00
L 29207 8
F 217 ..
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Pe Amplitude.
Cbar-| phage. | Time. | riod. Dis-
T | A | aw

Date.

Remarks.

Amplitade.

Pe- Dis.
Time. | riod. tance.
T. As Ax

Char-

Date. acter.

Phase,

Remarks.

Hawaii. Homolulu. Magnetic Observatory. U. 8. Coast and Geodetic

Survey. Frank Neuman.

Lat., 21° 1¢ 12" N.; long., 158° 03’ 48" W. Elevation, 15.2 meters.
Instrument: Milne seismograph of the Segmologlcal Committee of the British Associa-
on.

T
Instrumental constant. .18, E

1818.
Jan. 4

111

12 |.......

) L A

Hoge

ope

------ rapid change in
temperature.

o|e

-
mOES B HORRS

* 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 To e
177 34 41
N 205 3.4 41

(Report for January, 1918, not received.)

Instrumental constants. .

Maryland. Cheltenham.  Magnetic Observatory. TU. 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 Te -
Instrumental constants. . ﬁ }g g,?

1918,
Jan, 4

2833583
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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-Omorf 100 kg. horizontal pendulums (Mechanical registration).

VT e
Instrumental constants.... E g ﬁ 43
1918. H.m.s.
Jan. 3|....... 0..... 16 .. .. Record irregular,
eN.....- 16 33 38 masked by mi-
Lx....| 18 30 57 croseisms and
F..... 16 52 ca traffic jars.

42055 1.. Destructive at
43714 3.. Guatemala City.

-:| Undamped pendu-
lum.

P masked by mi-
croseisms.

Undamped pendu-
| lums.

LRESSELNE]E B5ER

Masked by micro-

&335 alelay Sadnk RNNN M oooeooocoﬁﬁ % b b i
2 228 BEE 535 SR88: SSS2]BRIBE S8EN

31 sefsms.
21
28
27
28 |. Frost crack at sta-
29 |. tion. A. of trace
321. =0.3 mm.
28 Frost crack at sta-
29 tion.
36
15 ..ue... or.... [ RN PR, F 4,900? | Doubtful record in
Ba?... -1 21 VAR PR PRI M microseisms.
R T | e 07 |l
18 |....... eLn?..| 003 10
wee| 142ca
13 .. .| Doubtful record in
13 17 55 microseisms.
131827
13 41 45
13 43 23
..[1480..
25 [.onnune or.. 12188 [eeecncfasnenanaianeanes 4,600 | Much masked by
12939 . microseisms.
13315
13528
137 5¢ ‘| undamped pend
ndam ndu-
1 41 37 lum. pe
143 52
22028
22l ca
30|....... 0..... ) (R IR ORI PR PR, Erecord lostin tan-
ex.....| 21 33 33 gled lines of di-
en.....| 21 40 34 urnal tfit.
Ixe.--e 21 40 52
| PP 42 19

NpR
8928
see
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Po Amplitude. Pe- Amplitude.

Date. | CB8I" | Phase. | Time. riod. Dl | Remarks. Date, | N8| Phase. | Time. | rlod, Db | Remarks.
° An An . Ax Ax

Missouri. Saint Louis. St. Louis Universily. Geophysical Observa-
tory. J. B. Goesse, 8. J.

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

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

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

1918, H.m.s | Sec. M " km. 3 .

T ) R .| Microseisms daily
throuﬁhout the

month.

Jan. 25 | 1.

N-S8 masked by
wind  disturb-
ances.

.| F masked by mi-
croseisms.

* Trace amplitude.

Neoew York. Bufalo. Canisius College. John A. Curtin, 8. J.

Lat., 42° 53’ 02’ N.; long., 78° 52’ 40’’ W. Elevation, 190.56 meters.

Instrument: Wiechert, 80 kg., horizontal.

VT e
Instrumental constants.. 80 7 5:1

(Report for January, 1918, not received.)

New York. Fordham. Fordham University. W. C. Repetti, S. J.

Lat., 40° 51’ 47"’ N.; long., 73° 53’ 08’ W. Elevation, 23.9 meters.

Instrument: Wiechert, 80 kg.

V Ty «
Instrumental constants. . 1%;; g %g{
1018, H.m.s| See B » km
Jan, 25 f.......j el 130000 ....ccifeeenneeddiniaiind]ineans
ceenal 144 o faciiece]iecneani]eaeaeana]ennnns
30f.eur.- ePx...| 21 36 24 Magnified by reso-
IP: ... 213624 nance wltyh mi-
eLy...| 31 50 ca .| croselsms.
n....| 21 55 ca 8 not discernible.

New York. Ithacs. Corneli University. Heinrich Ries.
Lat., 42° 26’ 58" N.; long., 76° 29’ 09’ W. Elevation, 242 meters.
Instruments: Two Bosch-Omori, 25kg., horizontal pendulums (mechanicalregistration)
V I e
Instrumentalconstants. . f‘ ﬁ g ﬂ

1918. H.m,a.
Jan. 4}.......]eL....] 44656
F..... 502..
.} AT 13224
13036
210..

30 |....... 2135 . Possibly not seis.

a1 40 mic.

22..

Panama Canal. Balboa Heights. Governor, Panama (‘anal.

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

v T.
Instrumentsl constants.. 10 20
1918. Homas
Jan. 4 |....... Pg....| 43536 Prohable direction
Pnoe-o| 43544 NW,
Im....| 43858
Ln....| 43904
Mg....] 43540
Mg....| 44022
Fx. 4 58 50
Fn....] 459030
8ieveunns My....| 91348
Mx....| 91400
25 l....... Pooood] 12386 [ceceifoccucac|oncanans 1,255 | Probable direction
Pyeord] 12400 [ceoeoovencecsfornmeafeneanns NW.
Le....} 12744
Ly.c..)] 12748 ..0c..|oceeeens
Ma....] 12401 20| %4,000........
Mx....] 12404 20(........
Fueeoof 18800 . ceueiconnnieci]oanennns
Fx....| 15700
18 01 20 P uncertain.
18 01 25
18 01 28
18 01 30 20 F uncertain,
00420 20 P, 8,L,and F un-
certain.

* Trace amplitude.

Porto Rico. Viegues. Magnetic Observatory. U. 8. 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. {ﬁ ig {g
1018. H.m.s.
Jan. 4 4 36 53
442 16
442 21
4 48 05
4 48 50
454 ..
503 ..
18 |....... eL....| 1333 ..
My....| 13 35 20
My....] 133715
F..... 13 57 ..
b ePy...| 1252
ePy 12535
OSN.. 1235
eLlg...| 13215
eLx. 1322
Mx.. 13520
Mx....] 13815
C....-.] 142 ..
F..... 157 ..

Vermont. Northficld. U. 8. Weather Bureau. Wm. A. Shaw.
Lat., 44° 10’ N.; long., 72° 41’ W. Elevation, 256 meters,
Instruments: Two Bosch-Omori, mechanical registration.

V T,
Instrumental oonstants..{ﬁ {3 }g

1018.
Jan. ¢ |....... ei;.... Phases Indistinct.
eL...
F.....
13 |.c.... 8.....-
F.....
Phasges lost whi
changing sheet
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Pe- Amplitude. Pe- Amplitude,
Date. g‘e‘: Phase. | Time, rlg‘d. t]n)nl:; Remauks. Date, gcht:;- Phase. | Time. rl’cl)‘d. tPnl:e Remarks.
N Ax Ax . An An
Canada. Otlawa. Dominion Astronomical Observatory. Earthquake Canada. Victoria, B. C. Dominion Meteorological Service.

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

Instruments: Two Bosch photo;gaphlc horizontal pendulums, one Spindler & Hoyer,
80 kg. vertical seismograph.

V T
Instrumental constants: 120 26.

|
1018, H.m.s. | Sec - km.
Jan. 4§....... eS?x 443 .
eLy...| 446
L..... 449
Pl sk Trregul Iods
..... 20 regular  perio
mﬁllgled with mi-
croselsms.
13 0 00 00
0 00 33
001 04
0 03 361
olo..
25 |.aeeee. 0..... 121 32 Afrom eL-P. No
Py....| 1282 trace of 5. Heavy
0...... 1 35 48} microseisms.
eLyp...| 13724
L.o.e.- 141 ..
F..... 2 .. ...
301{....... 0..... 21 18 46 |.
iP.....] 21 30 36 |.
i8..... 21 40 A4
i...... 21 42 12
eL....| 21 56 30t
L..... 205 ..
Lne....[2200 ..
Ly....[ 2220 ..
F..... ce an

+ Original time was In tenths of a minute.

Canada. Toronto.
Lat., 43° 40’ 01" N.; long., 79° 23' 54" W. lElevatlon, 113.7 meters. Subsoil: Sand and
clay.

Dominion Meteorological Service.

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

T
Instrumental constant.. 18.. Pillar deviation, 1 mm, swing of boom=0.59"'.

1018. H.m.s. | Sec. » » km.
Jan. 4 eL....| 44738|.. - P and S not re-
L 44924 corded.
4 50 00 |-
45042 |.
526 18
[ 3% . eL....0 16 55 18| .. cofeenacmnefenmennacfiaaaans Distant quake,
M..... 17 04 00 caeen Marked gradual
F..... 117 35 48 thickening.
............ Ajr currents going
on.

Afr currents going
on.

May not be sels-
.| mie.

Gradual thicken-
| ing.

Air currents going
| om.

AT W

P not definite.
Amplitude of 8
waves ximdually

* Trace amplitude,

Lat., 48° 24’ N.; long., 123° 10’ W. Elevation, 67.7 meters. Subsoil: Rock.
Instruments: Wiechert, vertical. Milne horizontal pendulum, North; in the meridian.

T
Instrumental constant.. 18.. Pillar deviation: 1 mm, swing of boom=0.54'".

1018.

Jan. . e :

e cnm i B

RBLER SI8RRSH

K

- -1

12 }....... PorL| 23 48 49 |.
M 181,

21 |....... PlorL| 20
20

Trace indistinct.

=R&88K

.| Vertical record ill-
defined

EQEEEE-&J
BEgLuns

* Trace amplitude.

SEISMOLOGICAL DISPATCHES.'

Geneva, January 3, 1918.

The Zurich observatory reports that a serious earthquake which was
recorded recently has been located at Oberammergau, in upper Bava-
ll'ia, ax)ld also in the upper valley of the Lech River. iated

ress,

Washington, D. C., January 4, 1918.

The entire city of Guatemala was wiped out by an earthquake shock
Friday night (Jan. 4) at 10.45 o’clock. (Radio dispatch from Darien
to the War Department.)

Washington, D. C., January 5, 1918.

QOur manager at San Jose, Guatemala, telegraphs the following:
“What was left of Guatemala City is now wiped out. Shocks at
10.35 p. m. finished everything. Steam is now coming up in the
streets. (‘athedral fallen; 300 killed.”  (Dispatch from the Central
and American Telegraph Co.)

Guatemala City, January 5, 1918.

The earthquakes here continue with varyin% frequency and in-
tensity. The capitol is in ruins. (Associated Press.)

Washington, D. C., January 27, 1918.

Further severe earthquake shocks in Guatemala City, capital of
Guatemala, were reported yesterday to the State Department by the
American legation there. No details of the extent of the damage were

given.
Extensive damage was done to the city by earthquakes last month.

(State Department.)

! Reported by the tion indicated and collected by the seismological station
ol(leol:getown {Inl y, Washington, D. C. hed




