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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL ABBREVIATIONS USED IN THE
INSTRUMENTAL REPORTS.

CHARACTER OF THE EARTHQUAKE.

I=noticeable,
I=conspicuous.
III==strong.

d=(torree motus domesticus)=local earthquake (sensible or feit).

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 (boyond 5,000

Ezamples.—I, indicates a local earthquake of small intensity but
sensible to individuals.
III, =indicates a distant earthquake whose record shows motions of
considerable amplitude.

PHASES.
P=(unde prima)=first preliminary tremors.

PRn=P waves reflected n times at the earth’s surface.
S=(unde secundse)=second preliminary tremors.

SRn=85 waves reflected = times at the earth’s surface.
PS=transiormed waves; longitudinal (P) to' transversal (S) or vice
versa,
L=(unde longee)=long waves in the principal portion.
M=kundae maximz)=greatest motion in the principal portion.
C=(coda)=trailers.
F=(finis)==end of sensible disturbance.

NATURE OF THE MOTION.

i=(impetus)==abrupt beginning.
e={emersio)=gradual appeatance.
T =period =twice the time of oscillation.
A=amplitude of the earth’s movement, reckoned from the zero line.
I, N. or Z attached to s symbol signifies the E-W, the N-S, or the

vertical component, respectively, thus:

Ay is the E-W component of A
Ay i3 the N-S component of A

] ] measured in microns (p),# mm.
Az is the vertical component of A

1,000
INSTRUMENTAL CONSTANTA.
Ty==period of the instrument.

V =smagnification of the instrument.
¢« ==damping ratio.

SEISMOLOGICAL REPORTS FOR JANUARY, 1916.

By W. J. Humrareys, Professor in charge of Seismological Investigationa.

[Dated: Weather Bureau, Washington, D. C., March 1, 1016.]

TABLE 1.— Noninstrumental earthquake reports, January, 1916.

;\ppr?xi- N "
mate ;| Approxi-
Approxi- Intensity| Number
Day. 51‘,’;‘;;_ dtation. Taato ioate | Rossi- of  |Duration, Seunds. Remarks Observer.
Wik latitude. | @i | Forel. | shocks.
Civil.
CALIFORNIA.
H, m. o’ M Jecs. |
1 23 55 | Claremont.... 34 07 117 44 - F. P. Brackett.
23 5% 33 521 117 35 3 1 i J. W. Garthwaite,
2 55 M 12 17 27 3 2 1 1S, ..i South California Edison Co.
11 & 15 | Cabuilla.... 33 32| 116 43 1 1 10 | Rumbling.......| Windows rattled .| Dr. W, L. Shawk.
16 0 41 | Peachiand.. 38 24 122 50 2 1 4 .| E. H. Parnell.
INDIANA.
7 19 45 | Worthington............... 39 08 88 58 3 1 . D. W. Solliday.
NEVADA.
18 9 00 [ Rebel Creek................ 41 39 117 45 (. ......... 1 2 O P F. Whitaker.
NEW YORK.
5 13 56 | Caldwsll... ] 43 24 73 43 5 3. ..| Chas. Forsell,
13 56 | Glovarsville S48 05 Mol 1 -| (Press report.)
OREGON.
4 18 40 | NeWpDOrte..u.cvnnnnenns 44 33} 124 08 3-4 B T Dishesrattled.......ccoveenen Wm. Matthews,
‘WASHINGTON.
2 ¢ 52 | Olympia. .| 47 02 122 55 4 3 3 .| Windows rattled...
0 52 | Seattle. 47 38| 122 4 1 2 Doors moved.
¢ 52 | Silverton. 48 00} 121 32| ... ...... 1 5 | Rumbling.......|...............
¢ 52 | Sumner.. 47 12 122 13 + 2 3 Shook bufldings..
PORTG RICO.
7 15 05 Vieques.........oineiannn. 18 08| 65 27 2 1 pUN D VT SR EOR ORI H. M. Peass.
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ical reports, Jo Y, 1916.
Timo usod: Mean Ureenwich, midnight to miking N I fonal
§ Amplitinde. , Amplitndo.
Date. Fimo, |VeHInh ___ s | Romarks. Uato. | U8 | piaso. | Time. {Perlel) D} wemorks.
'i As Aw Aa An
Alaska, Sitka.  Magnetic Qbservatory.  U. S. Coast and Geodetic California. Point Loma. Raja Yoga Academy. F.J. Dick.

Survey. J. W. Green.

Lat., 57° 63’ 00’ N.; long., 135° 30° 06" W. Elecvation, 15.2 meters.
Instrumeats: Two Bosch-Omori, 10 snd 12 kg.

vV Te
Instrumental constants: {{; e

15.8
H. See. » s | Km.
13 .
13
13
14
14
4
14
14
15

RRBZIRBLE RLTRE2/48:
BRSSHERCY BEYSUYEIKS

- T-T 113 1)

-

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

Lat., 32° 1& 48" N.; long., 110° 50° 06" W. Elovation, 769.6 moters.
Tastruments: Two Boscli-Omori, 10 and 12 kg.

vV T,
- fE 10 16
Instrumental constants: {N 0 19.6

1916,
Jan. 1.

See. - s | Em,
.t No motion on N-8.

&

BAGSRS RUESN BESRS Q8L 85K~

Wt~y SEEBE SS5cow wuw HAARN

3.

ESZes 82228 JBREE RS QRG

™
-

California. Berkeley. University of California.
Lat., 37° 52’ 16” N.; long.,122° 1§ 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 maters.
(See Bulletin of the Scismographic Stations, University of Californis.)

Lat., 32° 43' 03" N.; long., 117° 15 10 W. Elevation, 91.4 meters.
I Tw C. D. West sei L

(Report for January, 1916, not received.)

California. Santa Clara. University of Santa Clara. J. S. Ricard, 8.J.
Lat., 37 26 36" N.; long., 121° 57" 03" W. Elevation, 37.43 meters.
(Sce record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College.

A. W. Forstall, 8. 7.

Lat., 39° 40’ 36’ N.; long., 104° 56’ 54’ W. Elevation, 1,655 meters.
Instrument: Wiechert 80 kg., astatic, hocizontal pendulum. -

Earthquake Station.

Hwm s 8ec. M uw | KEm.
1016.
Jan. 1 Doubttul indics-
tions of quake.
¥ 25 RPN N IR FORRRRIIN SPPRRPN Sppet B ....-; Doubtful - activity
here.
15 No sure record here.

.| Visible activity but
no rocord.

Activity at hours
marked and also

during day.

b oo < DO [REPSIPEN RPN F Actlvity at intervals
on both compo-
neats.

¥ |........ My....| 1030 —[........[. .| Activity on E-W.
Fa....j15 .. ..

District of Columbia. Washington. U. S. Weather Bureuu.
Lat., 38° 54 12 N.; long., 77° 09 63 W. Elevation, 21 metacs.

Instrumeant: Marvin (vertical pend d d. Mechanical ).

vV T
Instrumentsl constants: 110 6.4

1918,
Jan. 1

85885 S38uRVzL.

EEEIESEER

P indeterminable.

cuwaa

Feocvcocan
3531133

-

19 f L..... 20
F.....l2

-,
k.
L]
5
58
13
16
2
35

40
58
19
»

%
0
42
01
14
2
2
35

14
04
“©
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TapsLy 2.—Instrwmental seismological reports, Junuary, 1216—Coutinued.

[ S -
- ) 1 i i
' . Feri I; Awmplitude. | P H | 3 Amplitude. | B |
. Char- . ‘eriod. ! Dis- ark § har- 1 e E Period. P Dis- ¢
Date. | seer, Phase. | Time. O — — ~tance. Remarks. Date. ! acter. | |’!I<M.I Time. | "%p tance.| Remarks.
I Am An | i f | Am Ax |
i ! | | i i
istri ia. i . T.8. Z eau—Contd. "
District of Columbia. Washington. T. S. Weather Bureaw Contd Hawaii. Ionolulu.

1916.

.| See.
Jan. 24 -

30

3

19 15 00

District of Columbia. Washington. Georgetown University.
T. L. Tondorf, 8. J.
Lat., 38° 54’ 25" N.; long., 77° 04/ 24" W. Elevalion, 42.4 meters. Subsoil; decayed
diorite.
Instruments: Wiechert 200 kg. astatic horizontal pesdulums, 30 kg. vertical.
vV T

L)

E 165 5.4

Instrumental constants: {N 148 5.2
Z 8 3.0

1918, | o m, s
Jan. 1 11, - 13 41 07 [ Microseisins present;
af 12 41 13 §. record very doubt-
13 50 00 |, ful. Mainkashows
13 58 44 | 1* later. <kis-
13 58 49 tinct M. Recorded
1 46 00 on vertical.
13 I, 72516
72603 |,
727181,
728201
7 56 00
13 posy 8 40 18 Microseisms present.
8 40 22 Recorded on verti-
843 49 cal.
8 43 52
9 00 21
9 00 24
922 32
9 22 36
929 04
9 29 52
9 38 02
9 38 47
10 35 00
10 42 00
24 11, 619 07 |.
419 12
624 15
424 13
642 00
24 11, 707 00 Series of long waves
70701 from Th32mto7h 55,
7 31 06 No distinet M.
82700 |.
31 hoicy 18 09 33
18 09 39
18 20 03
18 28 20 |. -
18 30 25 No distinct maxi-
18 33 17 mum.
19 39 00

Moynetic Observatory. U. S. Coast and Geodetic
Survey. Wm. W. Merrymon.

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

Instrument: Milne

aph of the S ;io 1 1 Committee of the British Associa-
0.

Ty
Instrumental constant.. 18.8

g
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K

&

54

EE3-3
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b
8RB 83T

vyt
D 1S o vt 7

11

13

BR8N Boww
8RB HBYY N3%EH
LRV} IR

Phases not well de-
fin

M looks something
like a local shock.

* Trace amplitude.
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TAbLE 2.—Instrumental seismological reports, Junuary, 1916—Continued.
i Amplitudo. . . Amplitudo.
Date. m' Uhase. | ‘Time. l"’.'l'.'.'"l' - u"{_";_ Remarks. Dato. f‘t't;' Phase.{ Timo. PQ??‘" —_— 121";; Remnrks.
An Ax Am .| Ax
Hawaii. Honolulu. Muwymetic Qbservatory—Continued. Massachusetts.  Cambridge.  Harvard University Seismographic Sta-
tion. J. B. Woodworth.
1916, H.m.s.| Sce. “ n | Em,
Jan. 30 .| 20 29 06 . Lat., 42° 22 36” N.: long., 71° 06’ 59 W. Elavation, 54 meters. Fouadation: Glacial
g 3'.5: :4"2; sand over clay.
20 335
20 44 00 Instrumont: Two Bosch-Omori, 100 kg., horizontal pendulums (mechanical registra-
tion).
* 203 58 E %50
] 20 57 06 Instrumental constants..{N 50 25 4l
20 59 12
21 04 48
21 52 54 |. - . 1916. l l H om.s.| Sec. Em. '
End contused by ait  Jan, 1 i......... Of....0 132485 |........ 9,8007 | Ottawa makes dis-
31 18 19 30 currents. t 13 ceseeesf tance13,000 Km.
18 24 30 {f may be PR.
18 30 00 creenas E- records
18 36 42 Were t
BA330 |oeeenefeanancfenaeadeeeee | Lt 1012 [eeen... between 13t i6m
t and 138 50w N-8

* Traco amplitude.
Kansas. Laurence. 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.

Y. Te ¢
Instm.manmlconsmts..{g la‘l.; g: ;g
1916. | Homs| Se. a u | Km.
Ji 13 39 49 E-W record lost.
13 45 53
13 49
B

Soonnwunn uwuassoos LEXH
SENNKRLSSSS LBHLLBE &S8R
SRRRIEENR SRBEBLR BeuUyEy

Maryland.  Cheltenham.  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.
V Te

Instrumental constants. {5 19 3

1916. . 4. ;M Km.

Jan, 1]........| P 32
8, 10
8 29
L 16
L, 34
M, 56
M, 10
[9 00
F 00

13 |eeuean vs 0Lm 00 Phases very uncer-

oL, 18 tain.
M, 00
pre 00
by 0
Fx. 00

PThases uncertain.

PN Soeocex wuauaa RrRALEENER

TUHHE BGE28L: RHREBE RAKREKZZA3

83383 2SEREBE

interpoiated
from hour murks
after 13 50= be-
cause of failure
of minute ticks.
E-\ stylus left
drum at 14 27a

20+, returning at
14b 45m 40u,

[ 90 0 | Local [rost crack.
Freezing  alter
rain on snhow.

I I T, My....! 1113 12 0.44 {.o.....] b ¥ 8 DR Similar te preced-
ing.

608 00 Distance and O
640 30 from eL-3, but
64121 o8 may be eariler
64128 among micro-
8 41 53 seisms.

647 41

713141

71602

72606

7345 -

7823 ¥ merged [ fol-

lowing quake.

FORROOORRLN0

o)

33 30
43 59
44 0L
49 30
5220
01 08
n 23
35 08
3941
4 50
4728
U0
19 oo 2 05 25 from
20 50 00 earees beavy micro-
selams,
H 85530
7005 N-8 stylus thrown
71638 against rim of
73040 m.
7430
74208
8 57 00 o]
26 (eeeneenn 719 22 cecncas|ennend] 06,5007
75725 6i.... --{ P lost in miero-
8 08 48 seisms. All am-
808 56 plitudes very
816 46 smail.
8 47 00
13 28 50
12 45 02
12 54 37 difficult to read.
12 58 10
1319 39
nal B ity
06t3 at
{u 10 39 { 138 43=,
14 58 00
20 57 0t
21 09 2%
-1 21 19 52
A 137 8l k waves
to F.

No maximum.
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TavLe 2.—Instrimentul seismological reports, Junwary, 1916—Continaed.
- T i ; I
. Portod Amplitude. oI Ch : l Amplitude. .
Date ;‘Z'L‘é:' Phaso.| Time. ",{“" . mng;.{ Itemarks. Date. | goar l Phase.! Time. | I “"f’d \— t:g:l:;. Remarks.
As An ‘ B An
l [
Magsachusetts. Cambridge. Harvard University Soismographic Sta- New York. Buffalo. Canisius College—Continued.
tion—Continued.
O —— 7 1916. H.m. 3. : Sce. B m Em.
1916. H.om.a | See. » ' u o Jan. 13 | IIL,... . N
Jan. 31 |....ee or.... o . e¢Py...
olx?.. i Masked by micro-
Pa... Seisms.

50 00

St. Louw Umvemzy
J. B. Goesse, S. J

Lat., 38° 38’ 15 N.; long., 70° 13’ 58" W. Elevation, 160.4 mecters. Foundation, 12
feet of tough clny over limestone of Mississippi System, about 300 fcet thick.

Missouri. St. Louis. Geophysical Observatory.

Instrument: Wiechert 80 kg, astatic, horizontal pendulum.

V To el
Instrumental constants.. 80 7 5:1
1916. Sec. m m Km.
Jan. 1| IIT,... . Timos doubtful ow-
3 ing to microseisms
and wind disturh-
ances.
) &2 P Nt
oo
12(........ CNe et
¥
12 ...l ONeeaes Microscisms _ strong
oo from 1Sk 38m ]2¢
to 48 9= on Jan. 13,
13
1Bl [ BN
oo
&3 PSR [T
...
13 | ... 8 54 00
€ 903 30
91242
92312
9 48 00
4 136 00
1 40 00
152 00

New York. Buffalo. Canistus College. John A. Curtin, S. J.
Lat., 42° 53’ 02" N.; long., 78° 52’ 40" W. Elevation, 190.5 moters.
Instrument: Wiechert 80 kg. horizontal.

Ty e:1
Instrumental constants.. 80 7 5:1

19186,
Jan. 1

H.om.s. | Sec. m m Km.

L.} i
e

TLast maximze (fol-
lowrd by after-
quakes.

5
<]

ZEREEER
8833323 8

13| IIT,.. ...

EREE IS ERRRPRE

New York. Fordham. Fordham University. W. C. Repetti, S. J.
.; long., 73° 53’ 08" W. Elevation, 23.9 meters.

Instrument: Wiechert 80 kg.

Lat., 40° 57" 47" N

3
e

Instrumental constants. {{} ‘.‘;.:‘; ";

ot
Gar

5

(Report for January, 1916, not received.)

Balboa Heights Isthmian Canal Commission.

Lat., 8°57° 39" N.; long., 79° 33’ 29" W. Elovatlon, 27.8 meters.

Panama Canal Zone.

Instruments: Two Bosch-Omori, 100 kg.

V T
Instrumental constants.. 10 20

1918. H.m.s. | Sec. “ a | Km.
Jan, 1 j.......) 14 20 1 Distance and direc-
14 24 30 tion unknown,
15 02 40 Norecord on N-8,
st work on instru’
ment.
13 oLl 8 40 44
8 40 49
902 41
9 34 30
934 31
10 32 00
17 ). i 1229 12 Direction unknown.
12 29 18
1230 15
12 30 17
12 30 18
1231 26
12 35 22
12 35 34
24 faeenao.. 19 48 35 Directfon unknown,
19 49 19
19 49 27
19 49 20
19 51 50
19 52 00
-3 U PN 18 05 30 Waves moved in
18 05 36 N-8 direction.
18 13 00
18 13 05
18 19 30
18 20 28
18 21 40
18 23 28
18 41 00
18 44 00
Porto Rico.  Vieques. Magrwtu:Obscrvamry. TU.8. Coast and Geodetic.

Survey. H. M. Pease.
Lat. 18° 09’ N_; long., 65° 27" W. Elevation, 19.8 meters,
Instruments: Two Bosch-Omori.

V T
Instrumental eonst.ants{g 11?) 3111

(Report. for January, 1916, not received.)
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Tasne 2. —Instrumental scismological reports, Junuary, 1916—Continued.
B e S |
. ; ‘! I Amplitude. . ! “ ‘ Amplitide. .
Date. ‘ ‘(“):(f:' D Phase. | Fime. J "r"“l L:ml(f; Remarks. Date. | (w‘n:i Phase. | Time. P"Wl, — ‘,::"g; Remarks.
| I Aw Ay i ] A |
! i i
N;‘,wﬂ,, R ) | i i
Vermont. Northfield, U. §. Weather Bureau. Wm, A, Shaw. Canada.  Ottewa. Dominion Astronomical Observatory—Continued.
Lat., 44" 10" N.; long., 72° 41’ W, Elevation, 256 meters. T
Instrumonts: Two Bosch-Omori, irechanical registration. 1916. : H.om. s
v T Jan. 26 78014 .
E 10 15 757350 .
Instrumental constants: {\, 10 18 807 30
3 312 00
816 00
1018. H.m,s. | Se. | " ‘Kn:).? 8 33 00
o 13 40 20 . o4
Jan. 1 .- o 2 12 54 03
13 58 36 13 14 06
p 13 20 00
14 13 0
1421 50 13 25 00
14 25 40 | 13 30 00
16 2000 [oeeunoan ierinafanenefnaane 13 40 00
; 14 10 00
13 6 40 35 Ph?zfsindetorminm 32 00
- 35 00
8 50 00 5 00
16 00

P indeterminable.

Dominion Astronomical Observatory. Earthquake

Station.  Otto Klotz.
Lat., 45° 23’ 38”7 N.; long., 75° 42’ 57" W. Elovation, S3 meters.

Instruments: Two Bosch photozmphlc horizontal pendulums, one Spindler & Hoyer
80 kp. vertical seismograph.

Canada. Ottawa.

V Te
Instrumental constants.. 120 26

1918. o
Jun, 1 origin=

Time at
20h 4000

&
8

13 Very distant.

—_——

TNQNNNSRS

SEREBREBLEE BENZIEBES

888888855

13

HOQOEELWNDD
SIS

-t

10

¥EBy
888
8285

X P TR PRI PERRERN)
BaLBEREREES
82BSVRELRLR

LBBEEHEES
8388888589

Instrumental constant.. 18,

Canada.
Lat., 43° 40’ 01" N

Toronio.
.; long., T9° 23" 54" W. IElevmion. 113.7 meters.
clay.

Instrument: Milne liorizontal pendulum, North.

Dominton Metcornlogical Service.

Subseil: Sand and

In the meridian.

Pillar deviation, I mm. swing of boom=0.59"".

1916.
Jan. 1

13

I.m.s.
13 39 54 .

-
DEO CLOOD NMMNNOD

82 [EBES

PES

19 51 00
19 35 18 |,
20 03 24
2009 06 {.

20 50 30 |.

Z2RBEENS
¥E88ERE

EEEEE

. Tmce amplitude,

"

| Km.
I

Very large disturb
ance.

: Small vibrations go-
ing on when paper
was changed.

P pot recorded.

Marked thickening,
18d 40m 48s to 18k
47 48 Posslbly
air currents

.| P snd 8 merge with
trailers from pre-
ceding quske.

Trallers from preced-
ing (gmke merge
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Tasue 2. —Instronental seismological reports, January, 1916 —Concluded.

Canada. Toronto. Dominion Meteorological Service—Continued. Canada. Victoria, B. C. Dominion Meteorological Service—Continued.
- . | i | | 1 i
Amplitude. ! i Amplitude. 1 H
“har- . ‘ Period. Dis- ark: Char- | Poriod. ! Dis-;
Date. gbcl:z:. Phase.| Time. ey tuum! Remarks. Date. | Jofer, | Phase.| Timo, |FOfe tance. Remarks.
A | Ax | | An | Aw i
_ | |
: 1916 . | s Em.:
! . .m.s. i See. m. |
191%‘ P got well defined. Jap. 13 L....... L..... 1142 &2 ',“:“‘_ ........ i P and S lost in trail-
Jun. There may be a i | ersfrom preceding
minute thickening i ql .
previous to P but . 147 544
1mpossible to L1211 54 4.
measure. !
19

not re-

L T 5354 foeeieadeiaeeaafeneii]ieee Poand S

P -
LR corded.

.. Wuves uvceur from
9b 2Gm 120 o Ob 30m
18s; may be trail-
srsor another
quake.

Phases not well de-
i fined.

P anpd S not re-
corded.

42
12 oy
k3 N PO 18 20 12 ! P lost during stten-
18 31 46 ;. tion to fnstru-
18 41 36 |. ment.
18 44 06
18 44 42 .
ig }; ﬁ Gradual thickening.
20 02 54 i
* ‘Frace amplitude.
Canada. Victoria, B. C. Dominion Meteorological Service.

Lat., 48° 24’ N.; long., 123° 19' W.
Instruments: Wiechert, vertical. Milne horizontal pendulum, North; in the meridian.

Elevation, 67.7 meters. Subsoil: Rock.

Te
Instrumental constant.. 18'. Pillar deviation: 1 mm. swing of boom=~=0.54".

1916, H. m.s.
Jan. 1 1333 24 1. Very large disturb-
ance.
13 37 24
n
13
IF merges into next
quake,
13 8 32 54
8 45 24
9 06 24
9 27 00
13 ..., 18..... U= I s N DOOPORN SRR FRR IR P confused with
trailers from pre-
ceding quake.
.| 10 36 42
10 48 48

* Trace amplitude.

24 P uncertain.
24 g i 8 uncertain.
9 24
940 48
28 82100
' 82330
: 8 24 54
| 8 25 40
i 83948
26 ... 12 48 54
12 52 54
13 10 30
13 16 30 .
I3 47 42 ieiiveileniraanilenania]evannn No reports received
after the 20th.

* Trace amplitude.

SEISMOLOGICAL DISPATCHES.!

London, Jan. 6, 1916, 4.46 p- m.

An exchange telegraph dispatch from Rome says that Prof. Maladra,
Government observer at Mount Vesuvius, announces the volcano
has been in active eruption since January 3. Three new craters
have been opened and there are constant explosions, large stones being
hurled to a height of half a mile. It is said there is no immediate
danger from the eruption. (Assoc. Press.)

Petrograd, Russia, Jan. 24, 1916, 5 p. m. (via London, Jan. 24, 10 p. m.)

The seismograph in the Government observatory located 20 miles
southwest of here registered an earth shock at 9 o’clock this morning.
The intensity of the oscillations was estimated at double those experi-
enced in the great Messina earthquake. The center of the disturbance
was fixed at a point 1,500 miles distant. (Assoc. Press.)

London, Jan. 25, 1916.

A heavy earthquake was recorded by the West Bromwich Observa-
tery. The shock was about 2,000 miles away. From certain indica-
tions it is said that it may have occurred in Asia Minor in the vicinity
of the Black Sea. (Assoc. Press.)

San Francisco, Cul., Jan. 26, 1916.

Pumice stone, presumably from a submarine disturbance, was mixed
with the waves which battered the Oceanic Steamship Co’s. liner
Sterra_during a hurricane three days out from Sydoey, N. S. W,
according to a report made by the captain of the steamer which is in
port to-day. Capt. Koughan said that a few hours before leaving
Sydney, January 5, it was reported to him that seismographs there
registered violent disturbances at sea. Tbe Sierra, he said, must have
passed over the seat of the volcanic outbreak. For hours the ship was
in a sea of pumice, pieces varying in size from a marble to a hat being
thrown on deck by the waves. (Assoc. Press.)

t Reported by the or ization indicated and coll by the set: station

at Georgetown University.
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SECTION V.--SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR FEBRUARY, 1916.

By W.J. Humenrevs, Professor in charge of Seistological Investigations.

[Dated: Weather Burcau, Washington, D. C., Apr. 3, 1916.]

TABLE 1,— Noninstrumental carthquake reports, February, 1316,

87

H |
.v\ppré)xi-‘ N ) !
mate -i_| Approxi- < S ! !
s Approxi- [ntensity| Num-
Day (':m:f[{_ { Station. mate {"::tg’_ Rossi- | ber of {Duration.! Sounds. Remarks. Observer.
ro : latitude. £ Forel. [shocks.
wich tude.
Civil.
1916. i ALABAMA.
Feb.| H. m. ° ! ° Secs.
21 23 40 | Anniston. 33 39 85 50 2 1 30 .. U.S. Weather Bureau.
23 40 | Valley He 34 32 85 32 2 3 4 Dr. M. T. Floyd.
CALIPORNIA.
2 6 30 | Julian.. 33 05| 116 37 2 1 4{Rumbling. . ..o J. H. L. Vogt.
41 20 30| Hollister... 36 50 | 121 20 45 D J. N. Thompson.
19 15 05 | Bridgeport. 38 18| 119 15 3 2 71 20 DN PR A. F. Scott.
25 23 30 | Cahuilla. 33 32 116 43 4 1. Wm. L. Shawk.
23 30 | Nellle.. 33 22| 116 52 3 1] Esther Hewlett.
27 13 26 | Los Alamos................. 34 451 120 15 [.......... S O D PN J. W. Robhins,
GEORGIA.
200 28 40 M4 23 1 1. 81100k HUHAIDES. 1.\ .eeeeaneens | (Press report.)
23 40 81 54 4 3 .| Shook dishes from shelv: ..1 U.8, Weather Bureau.
2 40 84 20 3-4 B2 D O R T L LT T I TT I ..i Mrs. Ada Mills,
23 40 8 30 2 2 ..} Garnett McMillian,
23 40 | Clayton.. 8 2 4-5 O o O N ..| W. R, Cannon.
23 40 | Columbus.. 85 00 3 b2 I T T R P Tt T I .t ALJ. Land,
23 40 | Dahlonega. {3 59 4 1. Prof. B. P. Galllard.
23 40 | Duluth 8 08 4 O R B L TP r e ..0. Medlock.
23 40 | Gillsville 83 38 4 1 G Lichtenstine
23 40 | Kirkwi 84 18 3 1 A. B. Nichols.
23 40 | Macon. .. 83 38 k J .| U. 8. Weather Buresu.
23 40 | Savannah 8L 05 1 2 e U. S. Weather Bureau.
23 40 | Toccos..... 83 19 4 1 Rumbling .| Miss Marian Craig.
23 40 | Washington.... 82 46 3 2 6 | Rattling. .. ‘W. I1. Barnett,
ILLINOIS.
18 1 27 | New Burnside.............. 37 38 88 46 3 1 D S Y Miss May McCabe.
KENTUCKY.
2 2 490 36 36 83 43 4 1 10 | Rumbling..... Shook buildings............. B. W. Perkins.
3 5 00 41 26 F. M. Payne.
5 00 40 51 G. M. Blair.
5 00 39 23 .| Clay Simuus.
5 00 39 30 F. B. Headley.
5 00 40 38 W. Pacific Ry.
5 00 41 39 F. W. Whitaker.
5 00 41 18 J. C. Batler.
5 00 40 58 U. S. Weather Bureau,
14 6 00 41 32 R. M. Taylor.
4 4 26 42 39 U, S. Weather Bureau,
4 26 42 55 Rob!
4 26 42 3
4 26 42 52
4 26 43 o4
4 26 43 21
4 26 G 43 0| B
4 26| Little Falls...... 43 05| 7
NORTH CAROLINA,
21| 28 40 35 53| 82 00 I
23 40 35 11| 8 48 A.
23 40 35 36| 82 32 u.
23 4 35 41 82 24 W.C. .
23 40 35 16| 82 36 J. E. Davidson.
23 40 35 12 82 45 C. H. Trowbridge.
23 40 38 22 81 06 W. L. Brewer.
23 40 3 15 81 50 8.B.T .
23 40 3 13| 80 51 U. 8. Weather Bureau.
23 40 35 261 82 14 J. M. Flack.
23 40 | Cullowhes... 35 18 8 10 F.H. Brown,
23 40 | Elizabethton. 34 35, 78 33 H. H. Barnhill.
23 40| El . 3B 14 80 51 C. L. Myers.
23 40| Frankiln......... 3% 101 8 22 F. L. 8mith.
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Tanuw 1. - -Noninstrumental earthquake reports, February, 1916—Continued.
Approxi- A .
mata \ ;| Approxi-
Approxi Intensity Num-
Day. é}_‘;‘eﬂ;_ Station. mata ;g:z‘;_ Ross- | ber of [Duration.|  Sounds. Hemarks. Observer.
wieh Iatitude, tude, Forel. }shocks.
Civil.
NORTH CAROLINA—contd.
Feb. | H. m. ° e ! Secs.
21 23 40 | Greensboro.. 3605 7 50 3 3 2 A. R. Horry.
23 40 [ Henderson 3620 78 25 | ... 1 60 f. Enoch Powell.
23 40 ] Hickory... 35 45 81 22 5 1 40 F. B. Gwinr
23 40 | Highlands. 35 02 A3 24 4-5 1 60 B. C. Hawkins.
23 40} Hot Springs. 35 63 82 4 1 .| R. A. Garner.
23 40 35 05 82 3 1 .| C. B. MeNuity.
23 40 35 55 81 5 1 I J. T Beall.
23 40 35 27 .3 5 ) S P P .| J. T. MeLean.
23 40 35 54 82 5 Rumbling. Thas. MeGuire.
23 40 35 47 82 4 Faint. I M. I.. Chureh,
23 40 35 45 81 4 ] J. B. . Massey.
23 10 3630 &0 1. B, bmrger
23 40 35 12 79 4 H.F.S
23 40 35 45 73 R Pressre&yrm
23 35 38 80 . ’!‘helma flkinson.
23 40 33 U 82 LB Culllpher
23 40 35 39| 8 | C. H. Smith.
23 410 35 30 82 .| A. B. Case.
23 40 33 55 78 .| Mrs. C. E. Taylor.
23 40 35 45 80 .| D. M. Thompson.
23 40 35 36 82 .| J. M, Patton.
23 40 34 14 T U. 8. Weather Bureau.
23 40 35 06 80 .| H. E. Rondthaler.
SOUTH CAROLINA.
21 23 40 | Anderson.. 34 30 82 38 [ [T .
23 40 | Batesburg. 33 50 81 38 3 1 5.
23 40 | Belton..... 34 30 82 U 5 3 12
23 40 { Calhoun Fal; 34 05 82 36 4 1 6|
23 40 | Chappells. . 34 0] 81 82 2 1 2
23 40 | Charlesto: 32 47 9 56 2 2 15
23 40 | Clemson Colleg 34 3 82 52 4 3 ed. . . N,
23 40 | Columbia 34 00 81 03 2-3 2 18 Windows ratiled . Stephen Taber.
23 40 | Gaflney 35 08 81 36 4 1 40 1T AL Parshall.
23 40 | Greenville. 34 50 82 3 1 10 |. .| J. tL. Woodside.
23 40 | Greenwood 34 10 82 10 2 2 5. .| M. M. Calhoun,
23 40 | Landrum 35 14 82 15 4 ) B R . - .| R. H. Wilds.
23 40 | Liberty.. 34 47 82 41 3 1 4 ¢ Rumbling. Furniture moved J. T. Boggs.
23 40 | Little Mountain. 34 09 81 24 2 1 6l .| J. M. Sease.
23 40| M 34 52 8 08 - 20 PORRUON IR Rurnbling. .| J. H. Brown.
23 40 M 16 81 39 3= 2 8 ... W. (. DPetersou.
3 40 34 54 81 05 5 3 45 | Rumblin, Shook buildings. W. . Goodman,
23 40 34 35¢ 81 35 5 2 5 E. W. Jetter.
2 40 34 52| 81 58 5 1 F. P. Robinson.
23 40 33 03| 8 14 1-2 1 Miss E. H. Gadsden.
23 40 34 45 8 04 ......... N. F. Watt.
2 40 34 38 8 06 2 . Cress.
SOUTH DAKOTA.
A 4 30| PineRidge.....ccoocoenu.. 43 02| 102 32 3 2 T W. A. Spencer.
TENNESSEE.
21 23 40 | Chattanocoga. 04 85 . . Weather Buresu.
23 40 | Elzabethton. 20 82 Sughtalarm Clms Boy:
23 40 4 84 . . W, Clnrk.
23 40 40 85 }I 1I. Stiles.
2 40 56 83 Slight .| €. M. Bubb,
233 40 50 83 Bricks fell from chlmneys ........ H. O, Eckel.
5 5 15 39 58| 1 oS8 ... 1 D. €. Walker.
5 6 10 39 58| 111 58 A 1 D. C. Walker.
6 10 40 00| 11 4 [ ] Wm. Broadbent.
21 z3 40 36 51 % 17 3 1 1. H. Cofer.
23 40 37 32 77 27 3 3 Mrs, H, B, McElrath.
2 40 36 43| 7 57 3 1 | C. B. Lacy.
2 40 36 56 81 05 3 2 R. Ewald.
22 11 45 48 47| 122 35 & 2 B0 [ S. B. Mayhew.
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TABLE 2.— Instrumental reports, February, 1916.
[Time used: Mean Greenwich, midnight to midnight. Nomenclature: International.}
(For significance of symbols see REVIEW for January, 1918, p. 39.]
P —
Po Amplitude. Pe- |Amputude. .
Date. k’&:"; Phase. | Time. ri'gd. txlajn'?t‘» Remarks. Date. ;’c}é:‘;' Phase. | Time. ri’gd. ‘gg; Remarks.
. Az | Ax ) Aw | Ax
[
Alaska. Sitka.  Maynetic Observatory. U. S. Coast and Geodetic California. Berkeley. University of California.

1916.
Feb. 6

Survey. J. W. Green.
Lat. 57° 03 00" N.; long., 135° 30’ 06" W. Elevation, 16.2 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

Instrumantal consiants:{g ig

»

.] P and 8 indistinet.

RERNNNENNEN
EREEESBRILS
g8sasrerses.

N-8 not recording.

v 1 1 2
4388
3343

s b 18 i st et et e
e I =1 =1

N-3 not recording.

£5838 TARIRSLLB
88582 S333R3¥8Y

401

Arizona. Tucson. M

tic Observatory. U. 8. Coast and Geodetic
urvey. F.P. ch.
Lat. 32° 147 48" N,; long., 110° § 06" W. Elevation, 709.6 meters.
Instrumeats: Two Bosch-Omorl, 10 and 12 kg.

v T,
10 16

Instrumental constants:{ 10 19.6

1916.
Feb. 3

Km.

CREKR3
SSILZRBER BUSHSL.

BREBEINEN cweecl

NEESRE PBHIL LERUEENS8S

BBE8RNINE SBHN8EY

.| Barely parceptible.

&BE&ES RBRERE
2585E

CEERERS

BREREERRE
BEILSZ8YN

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

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

California. Point Loma. Raja Yoga Academy, F.I. Dick.
Lat., 32° 43’ 03’ N.; long., 117° 15’ 10'' W. Elevation, 91.4 meters.
: Twogomp C, D. West

(Report for February, 1916, not received.)

California. Santa Clara, University of. J. 8. Ricard, S.J.
Lat,, 37" 26’ 33" 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.

Forstall, 8.7J.
Lat., 30° 40’ 38” N.; long., 104* 50' 54’ W. Elevation, 1,855 meters,
Instrament: Wiechert 80 kg., astatic, horizontal pendulum.

Earthquake Station, A W,

1918, H.m, 1] Sec. M s | Em
Feb., 1 oo e e Activity on E-W from
3% 30m to 6b,
b2 PN RN IR [ PR AU A PO Pronounced activity
on E-W (rom 14t

30w to 175, and ac-
tivity on both com-

E‘onants, larger on

N-8, from 17 30=
10 198,

P somewhat doubtful:
8 not discernible.

| BBBERES
[RERERE

P very clear; S ob-
scure. Timeissome-
what doubtful,

SPUIRBPERE BERERNY

22RLBYRVR
thrrrenii

District of Columbia. Washington. U. S. Weather Bureau.

Lat., 38° 5¢’ 13" N.; long., 77° 03’ 03’ W. Elevation, 21 meters.

Instrument: Marvin (vertical d ) hanical regi:
V T
Instrumental constants.. 110 6
1016. H.m.a, | Sec. » s | Xm.
Feb. 1 75516 |..... leves 14, 5367,
sn a2
80830 [......l...0 .l
1 81534
83530
833 00
8430
3 317 49
518 35
51917
530 00
[} no» -...| Slight trallers.
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TanLe 2. —Instrumental reports, February, 1916—Continued.
i o Amplitude. ‘ Pe Amplitude.
Dute. ;:;‘:‘;‘ Phase. | Tine, rl;rlyl.’ L:::«: Remarks. Date. ‘(“!‘;:' Phase. | Time. n,gd — t.i)nl:- Remarks,
: | Ar [ Aw ] Ae | Ax
District of Columbia. Washington —Continued. District of Columbia. Washington—Continued.
. | Diem | T i T B
1916. m. 5. | Sre. » . 1916. H.om, 3. | Sec. M s (Km
Feb, 6 0232 ... L5 | Feb. 20 17 57 52 |. .| Microseisms pre<ent.
11 401 . 17 87 55 |.
20 00 | | 18 06 17 1.
2320 .. ! 18 06 22 |.
26 00 Lonz wavescontinued 1815 28 I
7 1500 ... for a lony time. 18 15 58 |, No distinet maxi-
30 00 mum.
= !
=1 40 47 .1 Microseisms prexent.
40 50 !, Mainka _ instrument
4150 . gives P earlier and
15 3 41 56 S later.
4202 F lost in microseisms,
4z
23 40 42 . Microseisins heavy.
20 ..16,730  Tecord on E~W very _‘
. stight. !
! 27
2
P in microseisms.
kN F lost in wind mark-
i _ L uncertain. .
o . Heavy wind wmark-
.. F in microseisms. ings.
- . . . . . “| F lost in wind marks,
District of Columhia. Washington. Georgetoen University.
F. L. Tondorf, 8. J. Hawaii. [Honolulv. Magnetic Qbservatory. U. 8. Coast and Geodetic
Survey. Wm. W. Merrymon,
Lat,, 387 34725 N long., 77° 04 24 W. Elevation, 42.4 meters. Subsoil: Decayed
dforite. Lat,, 21° 18" 12 N.; long., 158° 03’ 48" W. Elevation, 15.2 meters.
instraments: Wiechert 200 kg. astatie horizontal pendulums, 80 kg. vertical. Instr Milne sei ph of the o Committes of the Britislt Assoline
on.
" To e To
E 185 5.4 2.6 Instrumental constant.. 18.9
Instrumental constants: (N 143 5.2 3.4
Z 8 %0 0
1916, Hom.s,
- | Feb. 1........ g ...... ; 46 48
Hom.s|Sec.| » u | Em. 55 00
417231, Light microseisms at Iﬁ 8 04 30
418311 time of quake, be- 132
41832 lc?ming heavier Cooveee 84338
ater.
42054 . No maximum. L 940 2¢ This and the preced-
425 . 9 46 24 ing quake overlup.
1 42900 95324
SUTUTCRTYCTZTCT,!YTCTZCZYLSDODO o | B 1107 54
%L 2l 14 58 18
50029 F lost in microseisms. 15 01 08
220236, !
2202 54
2213 "
221153 L SR
22 25 14 |.
122352
22 36 47
: | 2 12009 12
040 00 2| 20 13 00
.1 20 24 00
2144 06 |,
- 215030 .
21 56 06
220024
.{2210 36
222924

Microseisms present.
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TABLE 2.—Instrumental reports, February, 1916—Continued.

Date.

1916.
Feb. 6

Pe- Amplitude.
riod. Dis-
T, . tance.

" | A | Ax

Char- | phase. | Time.

Remarks.

Po- Amplitude.
Date. g;:’;‘ Phase. | Time. ri;d. ta?nlg;. Remarks.
. As Ax

Hawaii. Honolulu—Continued.

Kansas. Lawrence—Continued.

ta
8
®
®
g

BESER

BBER8N BUEER HEERE IRVLE SE¥E LRESNE ARSS88l

ZRIJER BIXES

RBERER

ER22EH ~
HREBEE

et o i et et

BHERE N88R

SRZEES BE85E 20

bt o ot st
[Sy={etiatoiyy

~00CS ©OV®

Tttt ot 1t
=

18
1

18
21

1
08
52 12
0708 ..
2048 ..
22 00
350
3238
41 12
53 12
56 42
24 30
25 30

oREREE BEY

Kansas,

*Trace amplitude.

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: Wiechert.

Pt M
58823

ol3BRNENE

-3 ]
s2ERBERE.

1918.
Feb. 15

2t

Lg not discernible.

BBENEEEN o 8RNNE
VLLIREBY Kppdss
BRTRYREE SBanss

Maryland. Cheltenham. Magnetic Observatory. U. 8. 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
Instrumontal constanti..{x% ig g},

1916,
Fob o

&
2

Sec. “ »n | Km.

>
2
w
2

Bepinning and end
ancertain.

&agens

15

#3884

g3 4~11

2t

BEERSNEE RRNREN ShEkE SELEDE RBBRBER

SEBLLRNY £5I6ES

SSWLULRE [BE528 SWELL SV3HVY 335885

Massachusetts. Cambridge. Harvard University Seismographic Station.
J. B. Woodworth.
Lat., 42° 22’ 36" N.; long., 71° 08’ 50" W. Elevation, 5.4 meters. Foundation: Glacial
sand over clay.

Instruments: Two Bosch-Omorl 100kg. b )
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TABLE 2.~ [nstrumental reporis, February, 1916—Continued.
Po- Amplitude. Pe- Amplitude.
ate. | SHO | phose. | Time. | riod. uln:::; Remart &. Date. :(m‘;:? Phaso. | Time. | riod. u?ni:e Renark.s,
iter. ') § : Ly }
Ac An Ar T Ax
Massachuaetts. Cambridge—Continued. Missouri. Saint Louis—Continued.
Km. | 1018,
500, Feb. 15 | l,.....
i
|
..... 9,070 1
{6,490 ' aP coninsed with 23
co.-l microseisms. 23 42 00
23 42 38
-1 23 53 00
20 24 15
202419
20 29 11
20 29 12
20 30 24 Waves varving be-
S pendulum 20 31 07 tween 7 pnd > mm.
shilted to  the 20 32 04 amplitudes, and 35
north, 213900 )......]. to 2ls period occur
from 20b d(e 35 to
200 4tm 030,

HENEENRERRE
LH7BLHRRBRE
S8SRNIBLVIN

O=time at origin,

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

tory. J B. Goesse, S.J.

Tat, 34° 38 15 N,; long,, 90° 13’ 58’ W. Elevation, 160.4 meters. Foundation: 12 leet
of Lough clay over limestone of Miseissippi system, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

V Ty el
Instrumental constants.. 80 7 5:1

19146, ‘ m. 8.

H.
Feb. ) (.. .| ely....] 51012
8y....-] 51248
51318
51330
518 00

BRRY
8838
8858

New York. Buffalo. ‘C'a'niciu: College. John A. Curtin, 8. J.

T.at., 42° 53° 02" N.; long., 78° 52’ 40 W. Elevation, 190.5 meters.
Instrument: Wiechert 80 kg. horizontal.

- V Ty el
Instrumental constants.. 80 7 5:1
1916, Hm » | Em.
Feb. 3|... ..| Earthquake reported
[ from Schenectady,
2215 30 N. Y., not recorded
22 20 0 here. Recordsshow
22 20 40 only pronounced
2290 microselsms.
2213200
23 32 00
32 43 00
23 51 00
23 03 00
23 34 00
11 14 50 30 Single shock.
14 50 40 Singh
15 11 52 15
11 52 30
11 56 00
11 58 10
1301 10
12 01 30
12 03 20
12 04 00
12 08 00
12 15 00
2 18 01 30
18 03 30
18 07 45
18 09 30
18 09 45
18 18 00
}ggg Maximam wesk - on
both com ts.
18 27 00 pona
18 30 00
18 37 00
- 19 00 00
19 21 00
23 40 20
234220
234510
24530
23 50 00
23 51 00

Microselsms oo both
camponants.
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TaBLe 2—Instrumental reports, February, 1916—Continued.

J—
Pe Amplitude. bis. N P Amplitude.
Date. Scht::. Phase. | Time. rl'gd. tance. Remarks. Date. Ect:. Phase. { Time. rl’i:‘d. - tD!": Remarks.
* | Am | Ax -t ] Am | Aw
I
New York. Buffalo—Continued. PortoRico. Vieques. Magnetic Observatory. TU.S. Coastand Geodetic
Survey. H. M. Pease,
e . 00’ N.: o
19016, Hme|See| u w | Em. . Lat., 18° 09’ N,; long., 65° 27 W. Elevation, 19.8 meters.
27§ IlL. .. 20 26 00 |. Reported in San Jose, Instruments: Two Bosch-Omord.
Feb. - 2 26 15 osta Rica, and ents: Two y
20 31 20 Rivas, Nicaragna. - v T
N3 Instromenta! constants. .{& 10 214
45 |. -
g gg 8 (Report for February, 1916, not received )
20 36 00
20 43 00 |.
?1’ ;; % Vermont. Northfield. U.S. Weather Bureau., Wm. A. Shaw.
21 50 00 |. Lat., 44° 10’ N.; long., 72° 41’ W. Elevation, 256 meters.
instruments: Two Bosch-Omor{, mechanical registration.
V T
New York. Fordham. Fordhom University. W. C. Repetti, S.J. Instrumental constants. .{& 10 15
Y P N10 16
* 517 477 N.: 530 08"
Lat., 40° 51’ 47 N.; long., 73° 53’ 08 W. Elevation, 23.9 meters. . ‘g‘ " ) . 55"";0 Sec. " u | 2m.
Instrament: Wiechert, 80 kg, eb. 1. ... Pl 75430 ool sfesasea MSmnll ml;cgstl:oii::
v " : tinue until 8h §5m,
] [ H
72 7.2 151 8 38 00 Slight  disturbancs,
Instrumental constants. {1]?: 2 72 381 910 00 xigllt:stly long waves.
) Phases indistinct.
(Report for February, 1916, not received.) 3 I _______ U ST
Panama Canal Zone. Balboa IHeights. Isthmian Canal Commission. 2{; ég
520 20
Lat., 8° 57° 39 N.; long., 70° 33’ 20” W. Elevation, 27.6 meters. 530 00
. 22 18 50 Begini and earlier
Tnstruments: Two Bosch-Omord 100 kg. z s inning and eaclier
v T 24 00 00 :‘1’3‘ g)u{nix;g atten-
L] trome
Instrumental constants.. 10 20 o et
11 4362...... eeneess < en - |8, 7007
o
1016, H.m.s. | Sec. N . | Km.
Feb, 8 {oeemnnn Pr....| 90413 e .| Distance and direc- 12 30 00
Px..... 90420 ..| tlon unknown. g gg gz
8 f..... aee }g g 33 Direction 8W? 18 18 30
15 56 03 19 30 00
}g g % 2 O R RIITE PR PN ET B 8light  disturbances
15 56 14 from 6b 42w to G 42=
16 09 05 15s, Probably due
16 09 42 to earthquake re-
rted from Georgia,
8 lieennnen lg lll) 3«: Nore:l;;';d‘un E-w,n;ﬂ- uth Carolina, ete.
18 1. ust nstrument.
2027 51 {...oo.]enannas
» Direction SW? %1333%
sw? PR AN
8 Direction 20 43 30
2 30 00 IXTTTTIN FOUPPIN FpR
' . -
Canada. Ottawa. Dominion Astromomical Observatory. Sarthquake
Station. Otto Klotz.
Bleeeeee P 1181300 [oeeni] el Distance and direc- Lat., 45° 23’ 38" N.; long., 75° 42’ 577 W. Elevation, 83 meters.
tion unknown, b e h 1 P
Instruments: Two Bosch p one & Hoyer
g :g (113 210 | Direction unknown. 80 kg, vertical selsmograph.
24539 V T
245 40 Instrumental constants: 120 26
245 42
2454
249 07 1918. H.m.a. | Sec. M » Km.
24916 Feb. 1 749038 J..oo.licacactoncens 11,000
80111 7
20 215 Direction NE? 80117 f......|
2023 18 823 M 40
20 24 58 82800 18 .
-+ pae) o
21 30 00 {o 19 00 |j18-1
94000 [
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TaABLE 2.—Instrumental reports, February, 1916—Continued.

Amplitnde.

Pe- Dis-

Time. ﬂ’ll)‘d. " ltanes,
. Aw ' Ax

Canada. Ottawa—ontinued.
R ”“,A:;.{

™
1,430 ¢

treienen iy
ERRTa

-
j=i=f=1=t+
8 SRUR? 88353

88852

or

i

1)
o
%=1

55552 555 ~HNUNRNNNENNENR

7 1

btttk s R 0t
SRERRRERR ERES

-
3

——

EEEEERRRERE
LRBPVR BRELLEIRLLERY SNLNTNDAL BISRASLEE BEE S558Rz25388R

—
®

RLGES S8SSTBSBUREL SSKENEVYE BRLUNEY 88 ISIILIIILS

HREEEREREEERRERREE

SRRUINALREY
8388288k888

-1 F lost in microselsms,

* Trace amplitude.

Char-

Date. | soter,

Peo-
Phase, | Time. ri’;d.

Fesruary, 1916

~ |tance. Remaorks.

An | An

Canada. Toronto. Dominion Meteorological Service,
Lat., 43° 40° 01" N.; long., 79° 23 54 W. FElevation, 113.7 meters. Subsoil: Sand and
clay.

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

Ty
Tnstrumental constant.. 18. Pillar deviation, 1 zm. swing of boom=0.59"".

i T
16, ! i
Feb. 1i........ i 82

Sec.

=R
BEERRABERR

R ©C®000500000000

Pk bttt

oRBNNERNNENENR
SHR88 RANKNBRESEER2 59BN BRILIINNS883

PEERE BTLBLRLLIELES BRI

18 18 36
-] 16 48 48

- 1642 48

11 45 48 |.
.| 11 50 18
11 63 42
11 58 24
}201%

2 03 54
131512

Pl
L E

L. 203708

L 30

M mazie

. M.l 204718

: M. 2050 2

; L. 05730
Ll nmis

L =00
F.lllmse

2 |eeee...| L. 2019 48
¥ 20 27 06

i
u Km

Phases not well de-
fined.

TIsolated thickening.

8 waves prolonged
and well d‘:ﬂnod.g«

.| Marked little distuch-
ance.

Pbases not pro-
nounced.

.| P not defined; may
not have besn re-
corded. Marked
quake.

Wall-defined quake.
P lost during atten-
tion to instrument.

A marked gradual in-
crease and decrease
in thickening.

A well-defined dis-
turbance.

.| Doubtful as to being
seismie.

* Traceamplitade.
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TasLE 2.—Instrumental reports, February, 1916—Continued.

; Pe Amplitude.
pate. | SB3™ | Phose, | Time. |riod, (Dis- Remarks,
st T | A | &
2 2.4
P — —
Canada, Victoria, B. C. Dominion Meteorological Service.

Lat., 48° 24’ N.; long., 123* 19’ W. Elevation, 67.7 meters. Subsoil: Rock.
Jostrument: Wiechert, vertical; Milne herizontal pendulum, North. Ia the meridion.

1916.
Feb. 1

Sec. m 5 | Em.

gﬂn—~;
o

558 SRBE BBRE IB8RGT3
o (=3

Y5 53528

.| Thickening.

oNBRBERBE EEE auue owoo waaaall
e,

8588828

B3 ke
EBRE5RE

22
28

.| P and 8 not visible.

[
BRE o
S
882

T
®& X

No_reports recelved
after the 13th.

* Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Schenectady, N. Y., Feb. 2, 1916. .

A distinct earthquake shock was felt here at 11:25 o’clock to-night.
Reports from all sections of the county showed houses were shaken,
windows and dishes smashed, and persons thrown out of bed. Two
distinct shocks were felt. The shocks were of such force as to shake
the mammoth plant of the General Electric Co., where it was feared
an explosion had occurred. Saratoga Springs, Amsterdam, and all
mts)within aradius of 25 miles of this city also felt the shock. (Assoc.

Penama, Feb. 8, 1916.
Three sharp earth shocks occurred between 11 and 11:14 a. m. to-day.
The whole city and the Canal Zone were shaken. The recording instru-

1 Reparted by the of ization Indicated and collected by the selsmological station at
Georgetown Ulwme'ﬁmmm, D.C.
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ments showed that the earthquake had its center in the vicinity of
%os Sssntoa Province, where most of the earthquakes originate. (Assoc.
ress.

Fo‘{tlDe Frm, ng{ninique, Feb. 12, 1916. d
earthquake occurred at 11:13 o’clock last night. No damage.
(Assocmgress.) e

Stuttgart, Feb. 15, 1916.

A severe earthquake occurred in the Swabian Alps
day, February 13. Five villages were severely d
of lives has been reported. (Inter. News Service.)

Redding, Cal., Feb. 21, 1916.

Lassen Peak is showing renewed activity, according to reports
received from residents of Hat Creek Valley. The crater, they say,
is constantly emitting smoke and steam, although in small amounts.
The volcano could he seen from here to-day to be in mild eruption.
(Assoc. Press.)

Atlanta, Ga., Feb. 21, 1916.

An earth tremor of slj.&ilt but distinct nature that made itself felt
throughout Georgia, North and South Carolina, Virginia, and portions
of eastern Tennessee and Alabama was reported early to-night as having
been felt at about 5:45 p. m., central time. (Assoc. Press.)

[Many similar reports received from other points in the affected dis-
trict.]

San Juan del Sur, Nicaragua, Feb. 27, 1916.

An earthquake ghock which was felt at 2:33 o’clock this afternoon is
reported to have been very severe in San Jose, Costa Rica, and in the
Department of Rivas, Nicaragua. The principal church in the town
of Rivas wag damaged. Nodeathshave beenreported. (Assoc. Press.)

Quebec, Feb. 29, 1916, . .

Three successive shocks resembling an earthquake were distinctly
felt all over the Quebec district at about 12:15 a. m. to-day. The local
observatory reported no seismograph record of the disturbance and
was mystified. (Assoc. Press.)

ion last Sun-
, but no loss

TasLe 3.—Late seismological reports. (Instrumental.)

Porto Rico. Vieques. Magnetic Observatory. U. S. Coast and Geodetic
. Survey. . Peage.

Lat., 18° 09’ N.; long., 65° 27" W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omorl.

Vv Iy
10 214
Instrumental eonseanu..{NE 10 201

& | Em.

1916,
Jan, 1

32138

.| Felt in Vieques.

erewaeme—,
858 S833BARL.

13

LRRNARR ERR SHREZBURN:

S8evve
388888
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SECTION V.—SEISMOLOGY.

THE SOUTHERN APPALACHIAN EARTHQUAKXE OF FEBRU-
ARY 21, 1916.

By W. J. Huupareys, Professor in charge of Seismological Investi-
gations.

{Dated: Weather Bureau, Washington, D. C., Apr. 26, 1916.]

On February 21, 1916, about 6:40 p. m., 75th M. time,
an earthquake occurred in the Appalachian Mountains of
western North Carolina that was distinctly felt not only
in various parts of that State but also in South Carolina,
Georgia, Alabama, Tennessee, Kentucky, Virginia, and,
presumably, in West Virginia. The various places from
which reports of this quake were received and the corre-
sponding intensities, as estimated by the observers, are
given on the accompanying chart. Most of these reports
were published in detail in the REviEW for February, 1916.

The last earthquake of note that occurred in this gen-
eral region was on January 1, 1913,* with the epicenter
near [%nion, S. C. While this earthquake had a higher
intensity than the one under discussion, yet the area
affected was only approximately one-fifth as great. On
October 29, 1915, an earthquake with an intensity of 1v,
Rossi-Forel, was felt in Buncombe County, N. C., the
same county in which the one of February 21 was the
most severe, but reported only from Asheville and its
immediate vicinity. Earthquakes are not uncommon in
the southern Applachians; indeed, scarcely a year passes
without one or more being felt somewhere in this region.

According to scattered reports the ei)lcenter of the
earthquake of February 21 was near Skyland, N. C., lat.
35° 30’ N., long. 82° 30’ W., where an intensity of vI,
Rossi-Forel, was reported. The area over which this
quake was felt, elliptical in shape, with the longer axis
in a NE.-SW. direction, exceeded 200,000 square miles.
The most distant point from the epicenter (assumed to be
at Skyland, N. C.), to report feeling the shock is Norfolk,
Va., 365 miles away. trumentally the quake was re-
corded at Harvard University, 1,250 miles away; Cani-
sius College, Buffalo; University of Kansas, Lawrence;
St. Louis University, St. Louis; Georgetown University,
and the Weather Bureau, Washington, D. C

The time of the disturbance, as given by a majority of
the observers, whose reports show a surprisingly close

eement, was approximately 6:40 p. m., eastern time.

. M. L. Church, of Marshali, N. C., about 25 miles from
the epicenter, gives the time of ending as 6 39™ 45%, and

t Taber, Stephen, in Bull. Sels. Soc. Amer., March, 1913, 3, No. 2, pp. 6-13.

from his estimated duration places the beginning at 6t
39" 15-30°. These values are quite reliable, as the error
of Mr. Church’s watch was obtained by telegraph within
five minutes after the disturbance. The times of begin-
ning at the epicenter, as determined respectively from the
seismograph records of Harvard University, Georgetown
University, and the Weather Bureau by means of the
P-0 and S-O tables of Dr. Klotz, were substantially the
same and averaged 6® 39™ 172,

Of courss, consistent reports as to intensity could not
be expected, owing to occupation of observer, nature and
intensity of artificial disturbances, errors of estimation,
and many other factors. Hence the isoseismals on the
accpmpanying chart are only relative and drawn to the
average values of intensity.

Sounds were quite uniformly reported within the ter-
ritory bounded % the 1v isoselsmxﬁ. Within a radius of
200 miles from the epicenter, approximately that of the
111 isoseismal, rattling of dishes and windows was noted.
Several stated that it was the most severe quake they had
experienced since the Charleston earthquake of August’
31, 1886. Crockery and other utensils (}el] from shelves
in several cities. Near Sevierville, Tenn., a team of
horses became frightened and ran away, tearing up a
buggy, while in the town bricks were shaken from chim-
neys. Near the same place, in Wears Valley, several
springs increased in volume, some running muddy—a
common earthquake phenomenon. A few observers re-
ported the cragking of plaster. People became alarmed
at several places within the territory bounded by the v
isoseismal and rushed from their homes, but no damage
of consequence occurred anywhere.

The data used in this note were assembled by Mr. R. H.
Finch, who deserves much credit for his careful attention
to the details of the seismologiesal reports.

AN EARTHQUAKE OBSERVED WITH A TELESCOPE.

Mr. Wendell P. Hoge, of the Mount Wilson Solar Ob-
servatory, observed the earthquake of March 22 (see be-
low, Table 1, California), in an interesting and unusual
way. The following is from a card report rendered by
Mr. Hoge:

This disturbance noticed while watching star image in 60-inch
telescope. using high-power eyepiece. Oscillationsof star image in the
field ra.s%lid and short at first, becoming more marked in the middle and
diminishing at the end of the disturbance. Evidently a very faint
shock. Mr. G. A. Monk, using the instrument a little later at 450 and
at 4:56 a. m., noticed two very feeble oscillations.
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SEISMOLOGICAL REPORTS FOR MARCH, 1916.
By W. J. HumpurEys, Professor in charge of Seismological Investigations.
[Dated: Weathor Bureau, Washington, D. C., May 1, 1916.}
TaBLE 1,— Noninstrumental carthquake reports, March, 1916.
O
Appromxb A "
sl Approxi-| APPIOX 1 eansity | Num-
Day. éir::;i- Statlon. gx?nta 1:‘:3_ Rossi- | ber of {Duration.]|  Sounds. Remarks. Observer.
wich latitude. | ¢ 4o Forel. |shoeks.
Civil.
1916. ARIZONA.
Mar. H. m. ° ° ! Sees.
30 5 47 | Nogales. .....ccevuiveemnnnnnn 31 20| 110 52 3 1 S5{Rumblng. ... 8. F. Noon.
CALIFORNIA,
1 19 15| Loy Alamos....... PR 34 45 120 15 ).......... L P J. W, Robbins.
12 3 16 | Imperiai.......oooiivineno. 32 50| 115 35 4 1 P D. C. Gale.
22 4 06 | Mount Wilson..............| 34 13| 118 16 ) U P 10 2 feebler shocks later............. W. P. Hoge.
NTVADA.
10| 22 30| Reno.. 39 32| 119 49 1 1 2. Doors swung slightly............. I, C. Jones,
‘WASHINGTON.
2 23 15| Cedar Falls................. 47 24| 120 49 2 1 2 D. A, Brown,
TABLE 2.~—Instrumental seismological reports, March, 1916.
Time used: Mean Greenwich, midnight to midnfght. Nomenclature; International.
(For significance of symbols see this REVIEW, Janusry, 1916, . 39.]
Amplitude. Amplituds.
Date. | S8 | phase. | Time. | TeLi0d. D | Remarks. Date. | SRS | phase | Time. | Popiod D% | Remarks.
An | Ax Aw | Ap
Alaska. Sitka. Magnetic Observatory. U. 8. Coast and Geodetic California. Berkeley. University of California.

Survey. J. W. Green.

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

Instrumental constants: {g

Vv
10
10

Ty
17.4
156

S/ESE

SEEE RERSREY
TN

PORE RELKNER

Arizona.

Tuc

$on.

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

Lat., 32° 14/ 48" N,; long,, 110° 50’ 067 W. Elevatfon, 760.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

Instrumental constants: {E—

v
10

To
15.2

10 19

1916.

Mar.

12

3t

R

RERE SRRRQ ABHSBEE

e QOO00 NN

mmei
SYEER 1 BEEN 1 1 NRRE

®

M

Km.

Clock out of adfust-
ment on

N-8.

Lat.. 37° 52' 16" N.; long., 122° 15' 37"* W. Elevation, 85.4 meters.

(8ee 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 meters.

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

California. Point Loma. Raje Yoga Academy. F.I. Dick.
Lat., 32° 43' 08" N.; long., 117° 15’ 10” W. Elevation, 91.4 meters.

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

1918,
Mar. 12

Intensity II Rossi-
Forel,

*Amplitude on instrument,

(No shocks recorded during January and February, 1916.)

Celifornia. Santa Clara. University of Santa Clara. I.S. Ricard, .7,
Lat., 37° 26’ 36" N.; long,, 121° 57 63" W. Elevation, 27.43 moters.

(See record of the Seismographic Station, University of Santa Clara.)
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TaBLE 2.—Instrumental seismological reports, March, 1916—Continued.

parcs, 1916,
—_—
Amplitude.
Char- Perlod. Dis-
Date. ut:x;- Phase.| Time. EN ance. Remarks.
Az { Ax
N

Sacred Heart College.
Forstall, S. J.

Lat., 39° 40° 36" N.; long., 104* 56’ 54 W. Elevation, 1,655 meters.
Instrument: Wiechert 80 kg., aatatic, horizontal penduium.

Colorado. Denver. Earthquake Station. A.W.

Instrumental constants. .......

.| See. " u | Km.,

Distinct activity.
Thickening of pen
marks on both
components.

Very small but dis-
tinct wavelets on
both components.

n,
00
1

1915.
Mar. 9

4=
S8

16 40 00
16 47 00

Small waves, some-
what larger than
preceding.

Thicken-

15 [-oeenenn 8...... 17 03 00 |.
. F.....]1705 00

1940 [FPORRPORN SRR SPRNPRI PRI PRI IS Actlvity.

Activity. Thicken-
ing of pen marks on

Activity.

Distinct,
but very irregular

Quake resorted {from
Fort de France,
Martinique. Long
irregular waves on
E-W aspecially.

District of Columbia. U. S. Weather Bureau.
Lat., 38° 54’ 12 N.; long., 77° 03’ 03 W. Elevation, 21 meters.
Instrument: Marvin (vertical pendulum), und d hanical regi:

Washington.

V Ty
Instrumental constants.. 110 6.4

1916, Hom. s| Se. " » | Em.
Mar. 1|........ Lgevoo| 105480 |eeeennecfornnifonennafonannn Beginning and end
lost iz microse
{sms.
12 3725
42 20
4% 2%
47 30
15 00
18 02 55 P, 8, and F loet in
30 00 microsefams.
s 68 26
05 00
29 00 38
04 53
1135
25 00
3
31

All phasea indeter-
minsble.

.

cn Amplitude.
ar- N Period. i
Date. | oier. | Phase. | Time. |Fepiodsl m’;‘; Remarks.
Ax | Ax
District of Columbia. Waskington. Georg University.

F. L. Toundorf, 8. 7J.

Lat., 38° 54’ 25" N.; long., 77° 04’ 24" vgl _]i:levntion, 42.4 meters. Subsoil: decayed
orite.

Instruments: Wiechert 200 kg., astatlb, horizontal pendulems; 80 kg., vertical.
Astatic pendulums after Mainka, 130 kg,

Te [}
E 165 54 2.8
Instrumental constants: {N M43 5.2 3.4
Z 80 3.0 0
1916. H.m. s,
Mar. 12 73701 Wind markings,
73725 (. Measurements made
74249 (. rom record of Ma-
74258 inka instrument.
‘Wiechert does not
show P.
746 12 No distinct M.
746 18
8 02 04
80209
16 22 54 13 Microseisms due to
22 58 28 wind.
22 58 32
23 02 05
23 02 10
23 04 08
230410
23 17 00
2 20 00
20 19 05 00
19 056 22
19 09 32
-1 10 00 36
19 13 54 oL not discernible.
19 28 00
P+ ) PO - TOU, 21 16 22 Microseisms present.
211711
2118 00
31 23 03 Microseisms present.
23 24
28 31
3103 }.
34 09
.| 11 34 14
11 58 00 |........
Microseisms present.
3 B RN .| 181918 (.. Microseisms present.
-1191000 {.
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TaBLE 2.—Instrumental seismological reports, March, 1916—Continued.
Amplitude. Amplitude.
Date. E}t‘::‘ Phase. | Time. P”fgf’d' —_—ug]; Remarks. Date. Ecl;‘:"," Phase. | Time. (¥ ",'I!f'd' mlzll:;. Remarks.
As | An Ax | Ax
Hawaii. onolulu. Magnetic Observatory. U. 8. Coast and Geodetic ~ Maryland. Cheltenham. Magnetic Observatory. U, S. Coast and Geo-
Survey. Wm. W. Merrymon. detic Survey. George Hartnell.

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

ph of the Sei:

Instrument: Milne

1 C.

on.

Te
Instrumental constant.. 19.4.

of the British Associa-

1916,
N 3 P
12 feaeenenn
) (.71 FORRPRDON
18 [eeeeene| P
L
M.
C
F..
18 foeeceensf P
8
L
M
(v
F
P
8.
L
M
C
F

27 feeaenns
M

<) O PP

Rmmma ey rsmaal

a K37 RE828 yoruymw:

EREREE = 8BNR

Tt oyt o ot

wocoooc sowvoowo NERRER

nEHRY
BRN KSR N2ERCE IRSRBR BITTAY REBNSs GBEN

SBEBE RERVT BVUPBT SRELIE SRIVGE RLTARR LITBL BB IHHES PERYE8e

et Pt ot
[=yagayoted
hes
=8

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 «

Instrumentsl constants. . N’%l? g: :
1016,
Mar. 31

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

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

V T
Instrumental constnnts..{g }3 g.?
1916, Homas
Mar. 12 7332
740 16
74140
748 08
74910
7 57 00
3N ... el....| 113010
Ma....) 1134 20
My...| 113528
F..... 11 39 00
Massachusetts. Cambridge. Harvard University Seismographic Station,
J. B. Woodworth.
Lat,, 42* 22' 36~ N.; long., 71° 06* 59” W. Elevation, 5.4 meters. Foundation: Glaclal
sand over clay.

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

V T el
Instrumental comtants..{g 2; g 4.?
1916, H.om. s Km.
Mar, 4., ..., 739 14 8,130?2| P and 8 heavily
750148 |, .| masked by micro-
80008 sefsms, of 50 to 6
808 12 perfod.
81510
817 40
822 00
8 45 30 F in microseisms.
[ N 19 38 08 .} eto F in microseisms.
19 38 50 3 waves in first Ly
and 1 In second.
8)........] 0 34820 Minute Jocal shock.
3 46 26
346 36
12]........ 7815 P &8 in microseisms.
737554 Record of dubious
743 11 interpretation;
746 31 may be much more
749 35 distant.
7 49 68
825 00
18 ..... .- .| 22 50 00 P and 8 masked b
2302 50 microseisma. N-!
23 04 06 out of commission.
2 28 30
2. 2104 38 Local shock; not re-
2105 15 ported as felt.
21 05 47
21 05 51
21 06 17
26?)........ 2300 00 .| Day of 0O undeter-
2 ..., 0 50 02 mined.,
0 50 49
055 43
106 00
... 110 &6
118 24
1242
17
130 38
131 07
11 31 38 Amplitudes, except
11 31 42 for My, diminish,
11 32 38
1135 00
12 15 00

QO=time at origin,
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TaBLE 2.—Instrumental seismological reports, March, 1916—Continued.

Amplitude. B Amplitude.

Pate. Sc':':'; Phase. | Time. P°¥f’d‘ tlnl; R ¢ Date. mte:mr: Phase.| Time. |P “T".’d' Lg)n‘:o Remarks.
Aa | Anm An | Ax

Missouri. Saint Louis. St. Louis University. Geophysical Observa- New York. Ithaca. Cornell University. Heinrich Ries.

tory. J. B. Goesse, S8

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 Te «1
Instrumental constants.. 80 7 5

16. Km.
1 870

Mar. 12

st
E48Ey

8588 2L URSe

F in microseisms.

12

ESEXEN]

BRVYRE 250

F in microseisms.
31

e ot s ety
-

New York. Buffulo. Canisius College. John A. Curtin, 8. 7.
Lat., 42* 53 02" N.; long., 78° 52 40"’ W. Elevation, 190.5 meters.
Instrument: Wiechert 80 kg. horizontal.

V T ol
Instrumental constants.. 88 7 &1

19186. H.om. s | Sec. n s | Em.
Mar, 12| ITL,... 73530 |.
8, 73816 (.
7382 |.
74140
7 42 00
74415
7442
7 89 30
755
2. 19 02 00
Fa?...| 19 06 00
properly on either
ezsmponentnnl(nr.
A M. . IPg. . [ 1117 45 [.......
iPu...| 11 g 00

New York. Fordham. Fordham University. W.C. Repetti, S. J.
Lat., 40° 67 47 N.; long., 73* 53’ 08" W. Elevation, 23.9 meters.
Instrument: Wiechert 80 kg.
V Ty e
Instrumental constants. .. ﬁg ?,:g ::gs

(Report for March, 1918, not received.)

Lat., 42° 26 58" N.; long., 76* 20’ 09"’ W. Elevation, 242.6 meters.

Instruments: Two Bosch-Omori, 25 kgﬁ ho)rimnm pendulums (mechanical regis-
lon.

\ 4
E 13
Instrumental constants. . N 14

BN3

1916.
Mar. 18

BELSH.

Microseisms.

I

3

EREED RSB

THBYY
88388

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
Lat., 8* 57" 30"’ N.; long., 79* 33’ 29"’ W. Elevation, 27.6 meters.
Instruments: Two Boach-Omori 100 kg.

VT,
Instrumental-constants.. 10 20

Em.

See. » "

1018.
1 Distance and dfreo-
tion unknown.

Direction unknown,

Wave moved NE-
8SW.

No record on E-W,
clock atopped.

Direction SW.

Magnetic Observatory. U. S. Coast and Geo-

Porto Rico.
urvey. H. M. Pease.

Vieques.
detic

Lat., 18° 08' N.; long., 65° 27’ W. Elevation, 10.8 meters.

Instruments: T'wo Bosch-Omeri.
)
Imtrummulmmu..{g 10 211

(No earthquakes recorded in March, 1916.)

40278-—16-—4
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TABLE 2.—Instrumental seismological reports, March, 1916—Continued. TasrLe 3.-—Lale seismological reports. (Instrumental.)
Amplitude. Amplitude.
Date. Ec%:‘ Phase.| Time. |P °¥f’d' tigi:.e. Remarks. Date. fch:;;' Phase. | Time. | P %iod “R:z; Remarks.
Aw | Ax Az | Ax
Vermont. Northfield. U. S. Weather Bureau. Wm. A. Shaw. New York. Ithaca. Cormell University. Heinrich Ries.
Lat., 44° 10’ N,; long., 72* 41’ W. Elevation, 256 meters. Lat., 42° 26’ 58 N.; long., 76° 20’ 09" W. Elevation, 242.6 meters.
Inssruments: Two Bosch-Omorl, mechanical registration. Instruments: Two Bosch-Omori,e :fst]gﬁog‘)“mm pendulums (mechanical
E i 13
Instrumental constants: 2 Vie
{N 1018 Instrumental constmts:{g }2 g :i
1916. H.om.s. | Sec. ® s | KEm [
Mar. 12 |........ [ D 73808 1. All phases indeter- 1918, H.m.s.| Sec m “ Km.
F..... 80000 |. minable. Jan. 1 N
16 |..ennen. L.....] 230248 Microseisms present.
F..... 215 00
- 7 55 50
80500
31 12114 Very faint record,
11 3115 most pronounced 13
12 00 00 on N-|
31 16 56 33 Phases indetesmina-
18 57 15 ble. 5
17 15 00 27 17
27 25
02 00
. 09 00
Canada. Ottawa. Dominion Astronomical Observatory. Earthquake 3. 22

Station. Otto Klotz.

Lat., 45" 23’ 38" N.; long., 75° 42’ 57/ W. Elevation, 83 meters.
I ‘Two Bosch ph Spinal

80 kg. vertical seismograph.
V T
Instrumental constants: 120 26

one & Hoyer

1916,
Mar. 1[........

e
B 5983

[

¥

1
885«

22RRBTL SBYR{YNS

28

Some record precedes
but failed to in-
terpret it.

BLOODRE wu~ moo BBBNER cuagauua

55 BBERNE BLRRIIZ S8R SRS RRSLEY 5ssa
888

88 BIRREL

_)"‘Ni‘:—“‘
SR¥ENNE

... e......

]
[
e

o
55588
mww

(31

-

47 37
45

Microseisms,

18 37

288 88

o omwm &

8885

-BENEEN

SluREER
SRS IBVRBBE 38®E 83kw ¥

-
121
'S
S




MarcH, 19186,
TABLE 3.—Late seismological reports—Continued.

Neow York, Ithaca. Cornell University—Continued.

Amplitude.
Pe{‘iod Dis-

Aa | Ax

Char-
acter.

Remarks,

Date. Phase.| Time.

1918.
Feb., 20

[T,
ToeEER

568 B85neg

2

8¢ indistinct.

S252BENUEE £8MN 885358

RRERERBBLEY

RERBINNNEE N8y

Magnetic Observatory. U. 8. Coast and Geodetic
Survey. H. M. Pease.

Porto Rico. Vieques.

Lat. 18* 09’ N., long., 85° 27" W. Elevation, 19.8 meters.
Instruments: Two Rosch-Omori.

V To
Instrumental consmnts..{s {g 'ﬁ:

19186,

® | Km.
Feb. 6 .

BEREEN

RISLREEEER Reiigs

SSEHR

-
=

.1 Apparentl two
- ggooks, y. short
time apart, the

second being much
heavier than the
first.

REEEERENREY

28388z888

Massachusetts, Cambridge. Harvard University Seismographic Station.
I

. B. Woodworth.
Lat., 42° 22’ 36” N.; long.,71° 0¢” 59/ W. Rlevation,5.4 meters. Foundation: Glacial
sand over clay.
Instruments: Two Bosch-Omorf 100 kg, horizontal pendul ( )
V Te «1

Inmumantn.lconsmm..{ﬁ gg ‘:'1’

Em

1016. Hm.
Feb. 6
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SEISMOLOGICAL DISPATCHES.'

Rio de Janeiro, via Galveston, Tex., Mar. I, 1916.

An earthquake of considerable intensity was registered by the
seismograph instruments in the Government observatory here this
morning. The disturbance was approximately 5,700 kilometers distant
from Rio de Janeiro. (Mexican cable to N. Y. Herald
Ambato, Ecuador, Mar. 8, 1916.

Tunguragua volcano, in this Province, has heen in eruption for
several days. The city of Ambato and the surrounding region are
almost in darkness on account of falling ashes. During the night the
flames from the volcano are visible at a great distance. The people of
Ambato are greatly alarmed, fearing a catastrophe. (Assoc. gresa.)
Rome, Mar, 12, 1916, 10:15 p. m.—via Paris, Mar. 13, 1916, 1:40 a. m.

Earthquake shocks, lasting from 10 to 20 seconds, were felt in the
region represented by a triangle with sides running between Venice,
Ancona, and Florence. The observations made at Florence observa-
tory indicated that the epicenter was about 300 miles distant, probably
in the Adriatic Sea. No damage has been reported. (Assoc. g‘ress.)
Caleutta, Mar. 25, 1916.

The first scientific survey of the effects of the destructive earthquake
which had its center in Russian Turkestan in 1910, has just been com-
pleted by a party under the leadership of Dr. Aurel Stein. The quake
produced some very extensive geographical changes, and is believed by
many to have been the host violent seismic disturbance which has
occurred in several centuries. At one point the fall of a whole mountain
completely blocked the Bartang River, converting the Serezpamir
gorge into an Alpine lake 15 miles long. (Assoc. Press.)

Panama, Mar. 29, 1916.

Two earthquake shocks occurred to-day, one at 5 o’clock this mornin
and the other this afternoon. No damage resulted. The earlier shoc
was the most severe. It lasted 1 minute and 20 seconds and reached the
third category of intensity in the seismograph wave motions and
showed a width of 22 millimeters, Most of the Isthmian population
waa awakened by the disturbance. This is the second severe shock in
the last 24 months, the first taking place on May 18, 1914, and having
an intensity of the sixth catego There were numerous tremors
during the day, but, like an extremely slight shock last Monday, these
were barely noticeable. )

CORRIGENDUM.

Instrumental report, Toronto, Canada, MoNTHLY
WeaTHER REVIEW, February, 1916. Page 94, column 2,
Feb. 27, P should be 20 29= 12°,

logical statlon

1R q

by the i by the sef:
at Georgetown University..

i d and
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SEISMOLOGICAL REPORTS FOE APRIL, 1916,
W. J. Humpuneys, Professor in charge of Seismological Investigations.
[Dated: Weather Bureau, Washington, D. C., June 2, 1916.}
TaBLe 1.—Noninstrumental carthquake reports, April, 1916.
1
Approxi- A . )
mate j. | Approxi-| si - !
T Approxi- Intensity| Nunr
Day. ‘t."m;;_ Station. mate ‘r;mti Rossi- " | ber of [Duration. Sounds. Remarks. ; OUserver,
iy latitude. | °"8" | Forel. |shocks. |
Civil.
CALIFORNIA.
1916.( IL m. °r ° M s 3
Aprld! 4 23 | Lone Pine.. 36 37| 118 ol 4 3 10 { Rumbling.....| Doorsrattled..................... 4. F. Marsh.
1DABO.
13 2 30 ~ ) 44 07 Shook house...........coocoannn P. V. Smith.
18| 3 s5|tPyle Orosk (near Garden { i 07 Shook honse ) By Smith.
14 7 20 alley). 44 07 Shook liouse | P.V. &mith.
3 1 50 45 48] 115 251 2y 1l bl -| R. E. Mascs.
30 315 43 37| 16 | 31 17 L EFainbe e U. 5. Weather Bureau.
'
18 4 50 39 44 119 58 3 2 O N S PPN Geo. W. Barnard.
i
i SOUTH CAROLINA.
15| 11 56 Summecvitle 33 03| 80 14 2 J B IL Gadsden.
30! 6 45| Summervills 3 6 S0 14 2. 15, H. Gadsden.
{ WASHINGTON.
24 ‘ 4 43 | Sumner.. 47 12| 122 13 2 1 5 Rumbling.....l....ooiiiiiiii i H. Ii. Thompson.
; PORTO RICO.
4| 4 27 18 08 66 17 45 3 Rumbling. Doors moved..... .| D. Jordun.
‘ 4 27 18 30 67 04 5 1 Walls cracked slig] William M. Orr.
42 18 33 #6 55 5 1 Partitions creaked Paul Vilella, jr.
4 27 18 13 67 08 5 4 Various build{ C. 5 lemar, ir.
‘ 4 27 18 30 66 07 4 2] Wi...... Timbers creaked . . 8. Weather Bureau.
TABLE 2.—Instrumental rgports, April, 1916.
[Time used: Mean G fch, to midnight, N i International.]
{For significance of symbols see REvIEW for January, 1916, p. 39.]
Amplitude. Amplitude.
Date. Gh&‘:"' Phase.| Time. P‘.R‘Dd talial; Remarks. Date. Ch;‘:"' Phase.| Time. | P "{.“’d tal‘:g; Remarks.
Ap | Ax Am | Ax.
Alaska. Sitka.  Magnetic Observatory.  U. 8. Coast and Geodetic Alaska. Sitka. Magnetic Observatory—Continued.
Survey. J. W. Green. X
Lat. 57° 03’ 00” N.; long., 135° 30’ 06" W. Elevation, 15.2 meters. " "
. T o i 1916. . m.5,
Instruments: Two Bosch-Omori, 10 and 12 kg. Apr. 24 . 145 00
E 10 107 jun
tal constants: 9
Instrument {N 10 15.4 PR
5 30 00
1916, H.m.s. | Sec. B u | Em.
Apr. 2 822 11 24 |. 81625
82532 11 817 44 |.
8 26 12 10 829 00
826 34 10 (. 841 ®
EE T 3
840 00 . 9 18 00
18 30613 - 93100/
31008 .
30058 N 2 |. 2 49 49 Barely perceptible on
31016 . 30008 E.
3112 . 3 06 50
31206 - 339 00
31212 .
31236 .
3 24 00 .
414 00 . .
43400 (. N
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TasLe 2.—Instrumental reports, April, 1916—Continued.
o ’ Portod Amplitude. Dis- oo Amplitude.
Date. t::m- I’hme.i Time. ",{‘. tance. Remarks. Date. “':_w' Phase.| Time. Pe{‘iod ———————;m‘;‘g; Remarks.
| As | Ax As | Ax 1
Arizona. Tucson. Mtéqnetic Observatory. U. S. Coast and Geodetic California. Point Loma. Raja Yoga Academy. F.J. Dick.
urvey. F.DP. Ulrich.
) Lat., 32° 43’ 03” N.; long., 117° 15’ 10" W. Elevation, 91.4 metors.
Lat. 32° 14’ 48” N.; long., 116° 50’ 06 W. Elevatifon, 760.6 meters. A
Instrument: Two-component, C. D. West seismoscope.
Instruments: Two Bosch-Omori, 10 and 12 kg.
v o7 116, | o | o |xm|
E 10 16 Apr. 29 B 00 | *100 |...... Tremors recorded

Instmmentslconstmt.s:{N 10 19.6

1916.
Apr. 2

N not In operation.

N not in adjustment.

2]&553

©DEPPBWOD  tr &
SIRRBR BRVE23RH 2BBEE

SIHREE NIVBVRIGR

WeIN NN

California. DBerkeley. 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’ 3¢” W. Elevation, 1,281.7 meters.

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

preceding 4 p. m.

’ during 24 hours

* Amplitude on insteument.
California. Santa Clara. University of Santa Clara. I. 8. Ricard, 8.7J.
Lat., 37° 26’ 36" N; long., 12t° 57’ 63 W. Elevation, 27.43 meters.

(8ee Record of the Seisimographic Station, University of Santa (lara.

Sacred Heart College.
Forstall, S. J.

Colorado. Denver. Earthquake Station. A. W,

Lat., 30° 40’ 36 N.; long., 104° 56’ 54” W. Elevation, 1,655 meters.

Instrument; Wiechert 80 kg., astatie, horizontal pendutuni.

1916. H.om. s | S n s | Em.
Apr. 6 18 55 00 .| Second preliminaries
10 00 00 doubtful. Visible
19 07 00 activity preceded
19 08 00 and followod.
19 09 00
13 19 45 00 Small irregular waves
19 50 00 more prominent on
14 18 54 00 .| Long irreguiar waves.
19 02 00 .| Thickening of pen-
marks.
15 18 40 00 .| Much disturbed by
19 30 00 .| minutes marks.
16 22 38 00 .| Preliminaries douhty
22 40 00 .{ ful on account ol
22 41 00 .| minutes marks.
22 43 00 -
24 | ... 9 18 00 1st and specially
L 9 25 00 2d reliminaries
9 28 00 doubtiul.
9 30 00
934 00
9 40 00
26 | Lr..... 2 44 00 Preliminaries not
24400 discernible.
244 00
24800
2 54 00

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

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

dulam), d 3

1 registration.

Instrument: Marvin (vertical p

vV Ty
Instrumental constants.. 110 6

1916, H.m.s.
APr. 2 |eeeeeced @reenes 8 36 30
Bx?...| 83847
Ly....| 84200
..... 210 00
b 1 S 18 56 33
- 1901 15
10 08 30
19 20 00

] 19 19 36 Beginning lost in mi-

10 35 00 croseisms.
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TABLE 2.—Instrumental reports, April, 1916—Continued.

AprIL, 1918

Poriod '
r.

! Amplitude.

| Am | Ax
]

Remurks,

Washinglon. Georgetown University—Contd.

Amplitudo,
Date. m;:‘:“’c' Phage. { Timo. ! “{{"d T 533:; Remarks.
As l Ax
District of Columbia. Washington. U. S. Weather Burcau.—Contd,
1016, i n | Km.
Apr. Tl e -
No distinct maxi-
munt.
DY O R e ceees] All plases donbtiul.
F.o.... 41500 U
15
16 4520 |.. Phases uncertain.
10 00 |.. Lost ip micro-
seisms.
18 11 48 1.
20 04
21 .
29
40
21 49 45 |.
55 58 |.
04 02
20 00
20 00
24 3128 ).
3521 |.
39 20
50 00
24 08 13
1225
16 30
00 00
2 27 38
32 40
34 52
37 00
40 00
26 342
38 56
42 00
10 00
2 21 56
27 12
33 04
00 00
2 50 00 Phases doubtful.
20 00

District of Columbia. Washington. Georgetown University.
F. L. Tondorf, S.7J.
Lat., 38° 54’ 25" N.; long., 77° 04’ 24 317 uElevution, 42.4 meters. Subsoil: Decayed
orite.

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

V Ta

E 165 5.4 2.
Instrumental constants: {N 143 5.2 3.
Z & 3.0

1018,
Apr. 2 N-8 scarcely discern-
ible. Gram on
‘Wiechert lost in mi-
crose. Bosch-

Omori shows L at
2;41"‘ 35¢ to Bh 53m

U
oo

DR
jergen

gua

CHWBRRBPNR  wdn
SEEEERHER
SLREREY S &4

HEVRIBBNY

GRBAOO® WNRNNNDNNN
BRVY IUVBERY SEE2HYLLE

ZRBY KHEBTEY

L XXTR PR

No distinct main,

.| Al phases rather

doubifiv.  Microse-
ism ainka shows
LA TS o

3B 53 3
Si not disecrnikle,

.| Heavy microseisms,

Phases not clear.

.| Wind marks, Main.
S s P

ka sh at 4b
11w 53e; § at 4b 20m
4s. No distinct M
on N-S component.

Wiechert shows: ex
at 115 51m 50e; o 8t
118 5im 56s; Lg at
125 4m 0o: Ly at 120
4m 9. No_ distinct
M, and Sy doubtful,

... No decided main.

P-8 on Mainka 3=
570,

Nodecided msin.

Mainka shows P at 28
27m 27s; 8 at 26 32=
4.

Microseisms. No dis-
tinct main.

Microseisms. No dis-
tinct main.
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TaBLE 2.—Instrumental reports, April, 1916—Continued.

Period Amplitude. Amplitude.

Charne-| erfo Dis- - )
Date. | ar ¢ Phase. | Time. ) tance. Remarks. Date. Cbax;ac Thase.| Time |Fetlod | Dis. Remarks,
An | Ax ) T ag | 4, [famee )

2 ) N

Hawaii. Honolulu. Magnetic Qbservatory. U. 8. Coast and Geodetic Kaneas. Lawrence. University of Kansas. Department of Physic

Survey. Wm.W.Merrymon. and Astronomy. F. E. Kester.
T.at., 21° 19’ 12 N,; long., 158° 03’ 487 W. Elovation, 15.2 meters. Lat., 38° 57" 30" N.; long., 95° 14’ 58" W. Elevatlon, 301.1 meters.
Instruments: Milne ph of the & ; logical C e of the British Associa- Instrument: Wiechort.
tion,
y V To e
T E 177 3.4 4.
Instrumontal constant. . 189 Instramental constants. . N 205 g: gg
' 1916. H.m.s. | Sec.
R Apr. 14 ... 20'36 20 s | n | Em.
pr. 12036 % A
pparently partiall
: 228 38 g due to 1\?-8 motio{
20 40 24 of pendulum.
3 20 40 31
20 58 00
P 22 31 45 |
22 32 46 |.
22 32 51 |.
7 22 36 24
2239 21 |
2239 23
22 39 43
22 40 03
2811 -
9 34 06 bE: 2 PO 41039
9 43 36 417 44
9 48 36 41806 .
9 53 48 418 09 |.
10 06 48 53500
17 49 42 P and S doubtful. 2. 43249
ggﬁﬁ» gxll)]sex{,ver taking :ﬂié
18212 @ break. 4432
§22—
20 57 24
21 01 00 24 |l 80823
21 05 36 80937
81115
21 46 18 81325
21 57 42 82253
21 57 12 828 47
22 30 30 920 00
12 56 48 |. Phases uncertain. 2 eeeenn P 22748
13 21 00 2325
13 39 18 234
4 i
I 8
337 00
40724 Maximum sh-
41342 rupt. 24000
41806 F..... 314 00
4 45 54
. 60800 ,
a1 a Maryland. Cheltenham. Magnetic Observatory. U. 8. Coast and
Geodetic Survey. George Hartnell.
11 49 48
. g gg g Lat., 38° 44’ 00” N.; long., 76° 50 30 W. Elevation, 71.6 meters.
12 38 36 Instruments: Two Bosch-Omori, 10 and 12 kg.
HaEaAu V T
; Instrumental canst E 03
s L indeterminate. ental constants. Ay 1 29
516 24 |.
519 36 1916. H.m.a.
6 20 18 Apr. 18 [....c...] Pooaoif 411 49
42007
24 |...oeeee 814 00 {. 432 30
8 23 06 4 40 46
836 5¢ .| 44900
8 30 42 50700
9 08 18
1123 42 11 48 34 Barely discernible on
11 58 52 N.
2 33 06 12 03 44
24238 1204 22
25512 12 52 00
2 59 36 131200
32508
5 09 06 43129
4324
6 46 42 436 368
700 06 4 38 06
70248 43938
71024 4 41 50
85112 443 00
448 00
5 08 00
526 00




regis.
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TaBLe 2.—Instrumental reports, April, 1916—Continued.
Amplitude. ! Ampllt;ldo.
Dato. mé;‘:.‘f"" I'base. | ‘Fime. P",?'f"i uPni:; Remarks. Date. Cht%':o' Phase. | Time. N’;\{Od ugllcs; Remarks,
As | Ax Ag | An
:
Maryland.  Chellenham. Magnetic Obsernatory—Continued. Mussachusetts. Cambridge. Harvard University—Continued.
1916, H.m.s | Sec. u u | Em, 1916, H.om. s i Se. m » | Km,
Apr. 2 80817 Apr. 14 13 41 . .| Belween 4% and 20
813 15 1% 32 04 nearly continuong
S 1 —_— vibrations
I tered on £ com
sl nent, with periods
8 varying {rom R to
N . 12 sevs,
P 20 34 56
9 3 20 43 15 |
20 ;8 47
2 20 54 35
26 H 21 09 18 |
23 211800
2
235 21 41 56
2 2 22 04 39 ¢
2 21101
a 22 37 —
2
3 N record in miero-
3 seisms,
2% 6 30 55 . Changed E record be-
6 38 57 tween 13k 37w ang
84125 13h 45m,
6 44 45 F later? in micro-
6 45 07 selsms,
7 04 00 2 )
.| In mlcroselsms.
28 7 2817 48 12
73311 49 12
73525 50 14
7 36 56 3125
75400 55 56
11 00

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

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

Instruments: Two Bosch-Omori 100 kg. h dul {mechanical r ).
TN
Instrumental constants. .4\ 56 25 41
1916. H.m. s,
Apr. 2 8 208 A and O quite uncer-
836 M tain, Pendulum
.| 83844 gan to drift B,
84311
843 14
904 10
91024
19 08 07 e earlier? among Ir-
191115 regular waves.
F uncertain.

In microseisms,

Do.

N record masked by
microseisms.

Short periods masked
by microseisms,
ot detectible on
damped compo-
nent.

18

21

ZHRE NNBENN

BE oowsmmmmnonnss
CEYBERENERESER B8l
8888882RZIRLLL

BEBE

40 08
Baveens { 42 14
or....| 11 plus
..... 1146 10
M?....] 11 56 51
M_.... 12 04 52
Fr....0 133900 o foo e

LYY Y YEN

S 900 % 00 05 %0 GO WD
SREEREES8RR Syyuey
BERBEB=NIEY

=

BhxEse

Not heard from.

.| 8 with A large to 4
21m 558,

E undamped.

e eatlier in micro-
selsms

Vsr(f distant,

Undamped compo-
nent.

Periods variahle.

Followed by L of vari-
able periods up to
38s. Changed rec-
ords. i

the main boom, evi-
dently due to mo-
tion of ;}ae indmu tml'
independent of

the pmdulumy.

-} Later 26, 20,

Aw 175 micra,
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TaBLE 2.—Instrumental reports, April, 1916—Continued.

Amplitude. Amy
plitude.
Charae-| Porfod Dis- C] -
pate. |“4ar™| Phaso. | Time. | tanse. Remarks. Date. h;‘;“ Phase.| Time. Pe{‘lod ta%‘:-e Remarks.
As | An T | A | Ax i}
Massachusetts. Cembridge. Harvard University—Continued. New York. Buffalo. Canisius College—Continued
1916. . m. See. . 1916. m. 3. . i
Apr. 26 derg ).l . LT Apr. 24 o8| S | - xm

3 17 2 .| Py strong. 08 20
823 ....... 13 25
9 50 - 13 30
3 48 .| 8 in microseisms. 16 00
56 1... .- 18 15
6 52 [oenennt ! Undamped compo- 20 00
4 i ment. 21 00
25 00
26 00

na

26 [oeenend OF L] 58500 |l 14,500; A from L-LRI. - ’
24 Peeee] Mx....| 16 10 25 8 ....... P and S masked b
n....| 16 10 40 2......fuee..|  imicroseisms, 7

CRFPCRACTRE® WRRPBNONNY RO © 00000960 % 000000 m N

28§ IIT,... 27 15 B IS
27 45
i .
veeees) L=mLRI2
l L=TLR1 20
43 00 |.
. . . 5 3 . . “ 27 m
Missouri. Saint Louis. St. Louis University. Geophysical Observa- 280
tory. J. B. Goesse, S. . % | IIL,... 39 00
Lat.,38° 38" 15 N.; long,, 90° 13’ 58" W. Elevatfon, 160.4 meters. Foundation: 12 feet :30 15
of tough clay over limestone of Mississippi system, about 300 feet thick. i
Instrument: Wiechert 80 kg. astatic, horlzontnl pendutum. 46 00
To 2} :91 10
Instrumental constants. . 80 7 51 50 g
52 00
1916. H.m. s Km. -
Apr. 18 | ITa.... : }; ?; 8, 0007 .
45000 |. : New York. Fordham. Fordham University. W.C. Repetti, 8. J.
24 | ILr....| 4 33 00
438 00 Lat., 40° 51’ 47" N.; long., 73° 53’ 08" W. Elevation, 23.9 meters.
4 53 00
2| Ih... 809 00 Instrument: Wiechert, 80 kg.
818 00
V Ty «l
84400 |........ fesenns Instmmmunlcanstmts..{g 77; ;; gg}
27§ Ie.... 228 34 |.... .13,100 ‘ o
23330 g
23518
ceeee| 25900 H.m. s Sec. M p | Km. Out of service.
New York. Buffalo. Canisius College. John A. Curtin, 8. J. azmos E-W component not
Lat., 42° 53’ 02" N_; loug., 78° 53’ 40" W. Elevation, 190.5 meters. : g} 1.:6‘ workiog.
Instrument: Wiechert 80 kg. horizontal, 43938
V Toel 459 00
Instrumental constants.. 80 7 5:1 80411 +-+v.| E-W component not
805 18 working.
1916. H.m.s. 80933
Apr. 7| IM,... 949°45 sns
10 42 00 B0
10 43 00 B1844
10 58 0 o
1
22328
1147 0 g ﬁ i”
4
17) M,... tlo% 231 44
41830 s.mdS.molox- 23416
418 36 trao; 23516
4 30 00 tude coin lrod 237 56
43015 with Mx an 2313
5 20 00 2500
52000 26500
2| IL,... 43130 Reported from Santo 64017 L R RRCRE ALLLLD
43135 mingo, Haiti.
4 36 00 72017
4 36 00 724 53
443 00 74000
4 44 00
4 47 00
4 48 00
5 08 00
510 (0
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TaBLE 2.—Instrumental reports, April, 1916—Continued.
Amplitude. Amplitude.
Date. u;‘::fw' fhase.| Time. Pe’;l.od L.Rz!i; Remarks. Date. c}’f‘a‘;"‘w‘ Phase. | Time. I’e{‘i.od EEa— Remarks.
! Ap | Ax Aa | Ax
New York. Ithaca. Cornell University. Heinrich Ries. Panama Canal Zone. Balboa Heights—Continued.
T.at., 42° 26’ 58 N.; long., 76° 29’ 09" W. Elevation, 242.6 meters.
1916, H.om. s | Sec. I ” . . . .
Instrnments: T wo Besch-Omwori, 25 kg., horizontal pendulums (mechanical Apr. 2¢ 43000 Diroction NW.2
registration), 432 28 .
432 go
43253
Inst; tal - :
nstrumental constants. AN 14 25 411 802 30 Direction NW.?
8 02 54 No record on N-8,
80410 .| pen thrown off re-
1916. H.m.s, 8 04 30 cording drum.
ADPL T feeeianns . lg g’g ég Microseisms. 836 00
10 37 17 26 f.iennans 22230 Direction NW.?
1(1) 58 00 g g gg
1144 00 Pen went off sheet.
1 ... 357 40 Microseisms, Pon went off sheet.
3 57 47
188 -
26 |oenen.n. Direction NW.?
18 iivevnnn 22 46 51
22 59 00
5425
18 luvenenn 41123 Beginning of L indls- 5 4
41125 tinot. S 4
419 22 .
41924 26 fieneannn 8 26 43 Dirsction NW.?
42915 6 27 47
514 00 627 51
518 30 6 28 12
6 28 25
24 [...o.... 4 31 52 E-W record poor be- 6 40 00
43213 cause of badly 6 40 20
43615 sooted paper. ;
440 02 b 3 71720 Direction NW.?
515 00 718 44
o s ek
3! E-W reco .
8 0 49 72044
81405 73410
818 45 73500
82419
92100 28 [.eunn. 12 41 56 Direction NW.?
12 42 58
22785 12430
22935 12 43 35
23317 12 43 50
235 20 12 51 55
23608 .
24226
3 gg % Porto Rico. Vieques. Magnetic Observatory. U.S. Coast and Geodetic
Survey. H. M. Pease.
B |oeie ine Lat., 18° 09’ N.; long., 65° 2’ W. Elevation, 19.8 meters.
6 44 00 : -
8 57 00 Insttuments: Two Bosch-Omori.
708 00
6 oo 723 44 Instrumental constants.
Ls 72820
73434
73811 1918. H.m.s.
74800 Apr. 18 413 07 .| No well-defined
8 05 00 42337 phases.
4 24 00
42427
425 05
Panama Cansl Zone. Balboa Heights. Tsthmian Canal Commission. 5100
g g2 e 2o
o r N.e 0 33r 97 @ e-
Lat., 8° 577 39" N.; long., 79° 33’ 20 W. Elevation, 27.6 meters. 19815 ques, Porto Rico,
- Instruments: T'wo Bosch-Omori 100 kg. : ig % %ne%ofdmop %mm,;‘:,
v T acciden burned.
K]
Instrumental constants.. 10 20 80629 Record of N. waa accl-
81031 dentally burned.
i
19016,
APE 12 [l P Direction N. W.? iRk
M, 226 18 4. <<ee-.| Times uncertain be-
22638 3 cause of defective
229 44 time of marking
18 . Distance and direc- L device.
L on 2 35 00
250 00
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TasLe 2.—Instrumental reports, April, 1916—Continued.
Amptitude. h Amplitude. Dis-
- Dis- ArRC-| Period
Date. Cht:l‘.'w Phase. | Time, Pm."d tance. Remarks. Date. |"rer. | Phase.| Time. T, tance, Remarks.
) An | Ax A:, Ax
Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw. Canada. Ottawa. Dominion Astronomical Observatory—Continued.
Lat., 4° 10’ N.; long., 72° 41' W. Elevation, 256 meters.
. - . 1916. H.om.a | Se, Km.
Instruments: Two Bosch-Omor{, mechanical registration. Apa 100r1 [ ot
V T 19 03 20
Instrumental constants {E 1o 15 }3 ?2 ﬁ
N10 16 10 14 40
B
19186. Hm.s. | Se. m » | Xm. }9 a%
Apr. 2 83620 - .
§4220 8 19 18 36
9 00 00 19 20 %
2 19 03 20 1935
19 10 00 s % 52 %
53
19 20 10 21 00
8 11930 00 ©
71 45 40 Traces of disturb-
7 945421 48 34 ance from 4h 45m
948 22 {, 02 24 on, till merged in
10 06 25 07 30 this. No marked
10 38 30 12 00 maximum,
10 44 30 32 00
10 50 20 1 00
11 30 00 10 47 00
10 51 00
n 35834 11 01 00
41500 11 19 00
12 51 23 ﬁ % %
15
14 05 00 L---~-{u4000
1415 00 F.....|121500
22 42 08 Phases indetermi- leL...| 35700
B e 210 00 pate. bl R F. 41500
FRLE Rt et et il T 7Y 20 33 48
b 419 32 u] 20 38 09
42830 20 43 50
438 30 20 52 00
810 00 20 57 00
1149 35 211000
n 11 55 45 14 eeeeanns 31 48 10
22 03 00
12 03 33 nux
13 00 00 2’; ‘1’% %
43215 :
436 35 22 30 00
44100 I3 I 128334
530 00 13 05 07
13 23 00
80910 .1 13 390 50
815 % 1516
8 26 00 Undamped  pandu- 13 52 00
9 30 00 lum. 13 56 00
.| 14 04 00
2283 14 36 00
233 42
236 50 16 foennnn. 2242 12
33000 22 47 00
22 48 00
63238 22 49 00
83822 22 50 00
6 46 28 23 10 00
710 00 4ot 3
720 18 feeeaenne jorss).
72850 41913
73620 42808
800 00 43342
4 40 00
- 2 PR 12 40 12 Phases uncertain. 3
12 52 00 5 03 00
519 00
6 05 00
S Y uake
Canada. Ottawa. Dominion Astronomical Observatory. Earthq 114013
Station. Otto Klotz. ﬁ g :4;‘1)
Lat., 45° 23’ 38" N, long., 75° 42’ 57" W. Elevation, 83 metars. }%%g S
Instruments: Two Bosch photographie hort one Spindler & Hoyer g gg % senrfeesnes
: 80 kg. vmaahmomyhi, 1215 24
* {u 19 00
Instrumen nstants: 120 26 12 35 00 |..... . [
ol o . 124100 i8]0
.13 4500 u
z das) wi
1916, . m. 8. :
A:rl 2 ]eeeiiics] @aaecl] 33048 13 13 00 16 |...
L. 8 41 00 13 30 00
F...... 91000

45327—16—4
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TABLE 2.—Instrumental reports, April, 1916—Continued.

Amplitude. Pe- Ampiitude,
Date. M8 | ppgse, | Time, | Perlod Dls | Remarks. Dato. | 42| Phase. | Time. | ried (Dl | Remarks.
As | Ax . As A
Canada. Ottawa. Dominion Astronomical Observatory—Concluded. Canada. Toronto. Dominion Meteorological Service-—Continued.
1916. .m.s. 1916. H.m.s. | Sec. " u | Em,
Apr. 24 4 26 82 Apr. 11 3 48 .
43222 35854
43700
4 40 06 14 Apr. 14 missed
; gg 38 u ;atarth‘qua'ke. Vit
. ors inseismoy
room from zoimﬁ%-
24 8 0% 08 to21k  04= inter.
809 14 ferred with regis.
8 14 52 tration.
8 18 30
818 42
820 00 15 . Erol%ugedkL wgv&
82200 arthquake, Canary
82618 Islands.
8 40 00
-8 49 00
.| 80200
10 00 00
22 52 48
1225418
82832 .| 23 51 06
8 25 00 17 401348
{8 26 00
82700 18 |. 41124 Marked quake.
. 88000 A 41518 Phases well de-
.| 41912 fined.
2% |, 16 08 17 Local quake. . 42500
16 08 41 429 43
-1 18 09 20 440 42
4 50 00
4 54 54
5 50 48
83230
7 02 00
11 49 48 Marked quake.
-| 11 57 00 .
26 [eeuennns . ) 112 0308
.|| Record from “De- -} 12 08 30
formation” in- 12 14 12
strument whose 1220 36
scale is 17 mm. to .12 5% 00
p-. 3 O, ) PN hour. No sheet 13 52 24 |
in..... on seismograph
for Apr. 25 (Apr. 43218 Phases well defined.
26 |.eeenens he.o.. 25-26). 436 54 .
eooo.. 438 24
43324
44254
. . . . 524 00
Canada. Toronto. Dominion Meteorological Service.
8 00 54 Marked quake.
Lat., 43° 40" 01" N; long., 79° 23’ 54" W. lElevation, 113.7 meters. Subsoil: Sand and g }g 423
clay.
17 24
Instrument: Milne horizontal pendulum, North. In the meridian. 3 zz ?)o
823 00
To . . . 8 24 06
Instrumental . 18. Pillar , 1 mm. swing of boom=0.59"". 8 25 36
8 26 30
82938
1916, H.m.s. [ 8 44 54
Apr.e 2 ... vof Lieao.o| 84042 )., B PP P and 8 not re- 11 22 00 |.
M.....] 841L00].. corded.
FPo.uaf 85636 |........ I B 23312 P not recorded.
235 36 Fairly large quake.
6 9 236 36 Large double cigar-
240 12 shaped movement.
2 41 12
7 945 38 Dual? 243 4R
949 12 249 48
9 59 36 2 52 38
10 13 30 254 42
10 38 24 4 43 00
10 42 30
10 49 54 839 48 Dual.
10 51 48 6 43 08
11 22 06 848 12
11 30 38
11 34 54 .. 28 |........ 730 24 P and 8 merged into
12 46 48 73318 previous quake.
M. 7 39 30
L T e...... 15 56 54 F..... 828 30
F..... 155048 -

* Trace amplitude. * Trace amplitude,



Aprmv, 1916, MONTHLY WEATHER REVIEW. 227

TasBLe 2.—Instrumental reports, April, 1916~—Concluded.

Amplitude, Amplitude.

Date. Ch{:‘:"‘ Phase.| Time. Pe{{"d t?nl:;. Remarks. Date. CW' Phase.| Time, P",R"d t?ni:;. Romarks.
Ay | Ax As | Ax

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

Lat., 48° 24’ N.; long., 123° 19’ W. Elovation, 67.7 meters. Subsoil: Rock. 1916. Hm. s | Se. n X p | Km.
Apr. 15 .. ..., 13 33 37 |.
Instrument: Wischert, vertical; Milne horizontal pendulum, North. In the meridian ig 391 13; .
13 571 0?7

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

15 14 38
14 40
1916. Hom.s | Se. | n u | Km. 15530
Apr. 2 ggﬁzg . 830 16 [.oeenns 22 45
8 23 55 za
824 140 e
831 5t | B0
8. q 40
4 08
it
.......... -2
TN ”‘
82435 10 mmu:
BB 5 ........ ’ PR s
[ 19 03 53 H
19 04 13 !
1904 13
19 04 28
1906 51 | a

1 43 50
.| 19 19 51 15210
7 d104 2 44235
.| 10 10 49 4 44 35
--..-| 10 10 59 446 35
Fioollo 44835
53435
VERTICAL. 810 54
e
10 04 38
840 63
10 09 28 shm

10 16 54

7
8 11 50
88050
g 3230
84200
! 232 36
214127
1 3 5 3
. g:‘l)g; 34523
34527 656 31
T IO swszae o T [ e
05108/ T

21 02 06
749 48
B : nuel 753 15
?

* Trace amplitude. *Trace amplitude.
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TaLe 3.—Late seismological reports, (Instrumental.)
Amplitude. Amplitude.
Date. Cht‘;:f‘c' Phsse.| Time. |T u{‘l'od tngge Remarks. Date. Ch{;’;ﬁ‘" Phase. | Time. P°,{-1.°d t:?nhé; Remarks,
Aw | Ax An | Ax
Canada. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Meteorological Service—Continued,
Lat., 43° 40’ 01" N.; long., 79° 23’ 54" W. !Elevntion, 113.7 meters. Subsoil: Sand and
clay. Km,
Tnstrument: Mlilne horizontsl pendulum, North. In the meridian. Mg}ﬁ'l _________________ Hm" Su " " ________ March 1 light turned
Te down at 19% 53n to
Instrumental constant.. 18. DPillar deviation, 1 mm. swing of boom=90.59"", 4 7-39 25 attend to instry.
748 55 |. ment. Quake, {f
7549221, any, was missed.
1918, “ Km. 7 57 51 {.
ar. 1 [..---.-- . B 8 273G
12 74828
7 50 57
8 7542
8 759 53
g 810 54
8 15 22 40 06
22 41 06
7 P nmnot wvisible, S 22 42 35
7 doubtful. 22 4 34
? 225130 |...00000 O
8 19

€888

nEBY
BRER B3I ILBHA ENES

o
%0900 36

xjodort]

.l A quake lost, clocks
stopped on 25th un-
til 18b of 26th.

.| A minute vibration
recedes 196 gm g,
ut impossible to

measure.

.| Boom much steadier
at 11b 20w 48s,

.| 16 36 42

[ 185512 (.
.| 1858 12 .

* Trace amplitude.
Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 2¢’ N.; long., 123° 19’ W, Elevation, 67.7 meters. Subsofl: Rock.
Instrument: Wiechert, vertical; Milne horizontal pendutum, North. In the meridian.
T
Instrumental constant.. 18“. Piliar deviation, 1 mm. swing of boom~0.54"".

Reports for first half of February published in WearsER REVIEW for
February, 19186.

19186,
Feb. 15

REBaS3
5558

BEBRY
ZNRE G¥X&E

224 local tremor felt
at 4 a. m. in city,
not recorded.

58598 RNk
8888R

BEREs

0 46 30 There appears &
Q9430 [frerermrymrrenpeneeyenee thickening, but im-
possible to measure,
73625
73715
73825
73910
74855
19 20 58
19 22 58
19 24 18
. 24 28
31 Probably off Vancou-
ver Isiand.
31

* Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Fuerteventura, Canaries, Apr. 15, 1916 (via Paris, Apr. 20, 1916).

An earthquake lasting 12 seconds rocked the houses of this island
to-day. The shock was accompanied by loud grumblings, and terri-
fied the population. The damage was small. (Assoc. Press.)

Santo Domingo, Dominican Republic, Apr. 24, 1916.

A severe earthquake occurred here at 11:30 o’clock last night. No
damage was caused. (Assoc. Press.)
San Juan, P. R., Apr. 24, 1916.

An.earthﬁuake lasting 10 seconds occurred at 12:30 o’clock this
morning. No damage was done. (Assoc. Press.)

Boise, Idaho, Apr. 29, 1916.
A distinct earthquake shock was felt here at 8:18 o’clock to-night.

The wave proceeded from east to west. No damage has been reported.
(Assoc. Press.)

Boige, Idahoéa;i'gr 80, 1916.
A slight quake shock was felt here to-night at 8:20 p. m. It
;a-s e)speclally noticeable to occupants of office buildings, (Uniled
ress.

1 Ronartnd ke en
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SEISMOLOGICAL REPORTS FOR MAY, 1916.
By W. J. Humrnreys, Professor in Charge.
{Dated: Weather Bureau, Washington, D. C., June 30, 1916.]
TABLE 1.— Non-instrumental earthquake reports, May, 1916,
Approxi-|' A
o -ovi. | Approxi- .
A Approxi- Intensit
Day. ('7”""‘ Station. male mato Ro:“;i-y Number {yy ;4 ion, Sounds. Remurks. Observer,
Hi latitude. | Jongi- Forel of shocks,
w. tude. -
Civil.
CALIFORNIA,
16 I, m. ° s
2 14 28 | Camp Baldy E C. I, McCulloch,
14 28 | Claremont 8. . Drackett.
14 24 | Lous Angol U. 8. Waather Buroau.
3 0 30 i malinas. Ruth Abhott.
25 4 23| Brawloy. M. D. Witter.
IDALIO.
13 Elk City. .. 45 48| 115 25 3 1 0 1 A distinet rock. ...l Richard E. Moses.
Lowman. 44 0S| 115 41 2 1 8 - Josoph Robertson.
43 34| 115 58 5 2 2 AL G Stockes.
44 17 [ 114 42 3 1 10 n Williams.
14 45 48| 115 25 3 1 1 awrd . Moses.
P 43 37| 116 M 3 2 4 Weather Bureau.
43 34| 115 &8 5 2 2. Sullison.
4 056} 116 56 4 1 2
21 18 24 37 00 89 10 3 1 [ S R PO PP I. ¥. McGruder.
MISSOURL
21 18 45 { Now Madrid......... 36 35 59 32 4 1 0 1| Rumbling._...[-....c.ooooiiiii i Josie i, Smith.
'WISCONSIN.
31 22 45 | Madisop.............] 43 05 8 21 2 2 O 20 (o s Mrs. Eric R, Miller.
PORTO RICO.
13 6 00 Aibonito............. 18 08 66 17 5 2 D. Jordan.
14 13 25| Aibonito............. 18 08 66 17 & 1 D. Jordan.
TaBLE 2.—Instrumenial reports, Muy, 1916.
{Time used: Mean Greenwich, to midnight, N lature: International,]
{For significance ol symbols see REVIEW for January, 1916, p. 39.]
\ Amplitude.| Amplitude.
Date. Cl;g:cw- Phase.| Time. |F e,{‘l“d t.:?n%; Remarks. Date. Clég:‘w' Phase. | Time. P‘?{‘if’d' Remarks.
Ax | Ax Ax | An
Alaska.  Sitka. Magrswt'ic Obse?)a%(‘)rm(.} U. 8. Coast and Geodetic California. Berkeley. University of California.
urvey. J. W. Green.
Y Lat. 37° 32’ 16’ N.; long., 122° 15’ 37"’ W_. Elevation, 85.4 meters.
Lat. 57° 03’ 00" N.; long., 135° 30’ 06'* W. Elevation, 15.2 meters. ) . ) N ) ) . .
Instruments: Two Bosch-Omori, 10 and 12 kg. (See Bulletin of the Seismographic Stations, University of California.)
V T,
Instrumental constants{% 10 16.7 i i : ;
N 10 154 California. Mount Hamilton. Lick Observatory.
(No earthquakes recorded in May, 1916.) Lat.,37° 20’ 24" N.; long., 121° 38’ 3¢ W, Llovation, 1.261.7 meters.
. . See Bulletin of the Seismographic Stations, University of California.
Arizona, Tucson. Magnetic Observatory.  U. 8. Coast and Geodetic ( i STap. » vy )
Survey. F.T. Ulrich. . .
Lat. 32° 147 48 N.; long., 110° 50° 06" W. Elevation, 769.6 meters. California. Point Loma. Ruje Yvge Academy. T°.J. Dick.
Instruments: Two Bosch-Omori, 10 and 12 kg. Lat., 32° 437 03" N.; long., 117° 15 10” W. Elevation, 91.4 meters.
T 1'6 l? Instrument: Two-component, C. D. West seismoscope.
Instrumental constants:{N 10 19.6
» l‘.mi.3 H.m.s, | Sec. *1‘60 N Km. l Light 1
1916, Sec. » u | Km. 8y B ]-eeee.n *00 |, .0o.at remors re-
Times on N doubtful. 7 -| *200 corded during 24
May 1L |........ © v 9 .1 *100 hours preceding 3
17 |- .| *100 p. m. on dates
2 T S I, 100 glven,
*Amplitude on instrument,
(1]
5L 00 California. Santa Clara, University of. J. 8. Ricard, 8. 7.
pped Barely perceptible on Lat., 37° 2 36 N.; long., 121° 57 03 W. Elevation, 27.43 meters.
04 27 . R . .
08 00 (See Record of the Seismographic Station, University of Santa Clara.)




and wavelets.

Irregular waves.

.| Faint trailers.

b | SO, Lx....| 20 26 00 .| Activity — micro-
Fx....{ 20 35 00 seisms.
District of Columbia. Washington. U. S. Weather Bureau.
Lat., 38° 54’ 12 N.; long., 77° 03 03" W.; Elevation, 21 meters.
Instrument: Marvin (vertical dulum), d. Mechanical registration.
V To
Instrumental constants.. 110 6
1918. H.om. sl Sec o Em.
May 10 214307
21 48 O8 [,
21 51 05
.| 22 40 00

Phases uncertain.

Phases uncertain.

District of Columbia, Washington. Georgetown University.
T, L. Tondorf, S. J.
Lat., 38° 54’ 25" N.; long., 77° 04" 24" V‘;“i ;L;gevauon, 42.4 moters. Subsoil: Decayed
orite.
Instruments: Wiechert 200 kg. astatic horizontal pendulums, S0 kg. vertical.

V T, e
E 165 54 2.6

Instrumental constants: {N 143 5.2 3.4
Z 8 %0 0
1916. H.m,s.| Sec. " » | Em
May 10| III,... ...| Nodistinct M.

1| L. 10 16 44 Nodistinet M. Micro-
8 10 21 01 . isms. i for P
10 21 05 seems quite Cer-
0223 certain.  Vertical
10 22 shows ep at 10
1038 18= 16s,
13 | I1L,...| ew.....{ 23302 Heavy microseisms.
om.....| 23312 Possibly 8 with P
241 50 lost.
2 58 00
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Tapre 2.—Instrumental reports—Continucd.
Amplitnde. Amplitude.
Ol | " Yari B She ac-| i is.
Date. (’2;‘:?0 Phaso. | Time. | ! "{"f’d' — th‘;} Remarks. Date. | 2;;% Phase. | Time. Pe,{"'o'l‘ H{:;';' Remarks.
Aw { An An | Ax
Colorado. Denver. Sacred Heart College,  Earthquake Station. AL W. Uawaii. Ionolulw. —Mugnetic Observatory. U. 8. Coast and Geodetic
Forslall, 8. T. Survey. Wm. W. Merrymon.
° 197 127 N.- lon. s 487 2 : |
Lat., 39° 407 36" N.; Tong., 101° 567 517 W, levation, 1,655 moters. Lat., 21° 19 127 N.; long, 158° 03" 487 W. Elevation, 15.2 moters.
Instruments: Milno traph of the Seismological Committee of tho British Associa.
Instrument: Wiechert S0 kg., astatie, horizontal pendulum. tion. T
o
S R Instrumental constant.. 18.9
19165, Iom. s | Sce. m n | Km :
May 7loeee.o.. | T N O B T ERRTRE) CRN Wavelols  on both 1916. iwoms.| Se. u u | Km.
COTPONONLS. May 3 eeeeeen el 41300 ...
F..... 1716 00 |oeeeeeaddennee]ovann]ovenn DPoublinl as w being . 453 00|
svismic. 503 20
509 .
LR Lo 31000 oo oo o Small_tromors and S
... 325 00 trailers  ou both 526 21
compouents. 5 57 48
. 8 12 |
(73 DR PUDUR FUURIPTOUI FPURPUUIE AP PO AN Activity and micro- 2 ?0 l,.
soisms at intervals 615 12
during day. 618 48 1
Preliminaries not vis- 7 JHLL 50 06
iblo. Record very 11 57 21 1
small and  indis- 12 01 00 1
tinct. Timo somne- 12 13 24
what doubtful—
Monlana, Idaho,
Washington.
.| Faint Irregularities

Kansas

. Lawrence.

* Trace amplitude.

Unaversity of Kansas. Department of Physica
and Astronomy. F.E. Kester.

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

Instrument: Wiechert.

- V To ¢
177 3.4 4.0
Instrumental constants. . N 205 34 38
1916. . m. Sec. » s | Em
May 11 f........ 10 08 38 2-3 .
b ) SO .
Jarsoo | sl
Maryland.  Cheltenham.  Magnetic Observatory. U. S. Coast and
Geodetic Survey. George Hartnell.
Lat., 38° 44’ 00’ N.; long., 76° 50’ 30’ W. Elevation, 71.6 meters.
Instruments: T'wo Bosch-Omori, 10 and 12 kg.
V Te
Instrumental coustunts..{g }g %
1916. H.m.s. | Sec. “ u | Em.
May 10 21 48 05 ...| Phases uncertain on
2t 50 55 N.
.21 5403
.| 21 55 13
21 57 46
2217 00
1n 1018 20 No well-defined
10 19 48 phases.
102117
102129

10 21 39
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TanLe 2.—Instrumental reporis—Continued.
Amplitude. Amplitudo.
" ) " > .
Date. ”{:;‘:““ Phaso. | Time. P‘?{.“’d S —— hlx:nh“e. Remarks. Date. ut‘:‘,m" Phase.| Time. |V g;lod — tEl‘;l‘ Remarks.
Az | Ax Aw | An
Massachusetls,  Cambridge.  Ilarvard University Sewsmographic Station. New York. Fordham. Fordham University. W. C. Repetti, S. J.
. 3. Woodworth. Lat., 40° 51/ 47 N_; long., 73° 53’ 08 W. ILlevation, 23.9 metors.
Lat., 42° 22 36° N.; long, 70° 067 507 W, Elovatlon, 5.4 meters. Foundation: Glacial Instrument: Wiochort, 80 kg
sand ovor V T el
; o seli- -
Tnstenmonts: Two Boseli-Omorl 100 k. lmrlmutnlpond;:lur;:eft:xoclumul rogistration), Instrumental constants. {N % ;,2, 141
Instrumentat comstants. {& 50 B9 (Report for May, 1916, not received.)
o . sl S ] 2 L L dampel  rcord, New York. Ithaca. Corncll University. lleinrich Ries.
May b pmel I - : N,‘ r(-,n\toru\l on Lat., 42° 26’ 58" N.; long., 76° 20’ 00/ W. Iilevation, 212.6 motors.
N, dam 1A Iubtru.monts Two Bosch-()mun 25 kg., horizontal pendulums (mechanical
ulcro.w.s ;Ix <htly. rchstnl.wn)
V Ta «
h % - ) D
ol EEEREN FRETIE e (RRAARARd ARCA T EEELEN Rebi 11&35:\}:;3;‘21:‘1\ local Instrumental constants. . g H
9 E component ran
down betweon 7 1916, H.m. 5. .
150 9m and M 13d May 10 ﬁi .:(41 ‘;2 Microseisins.
50, 21 55 59
10 22 03 30
2209 00
u .| 10 20 50 Microseisms.
2o
10 33 00
. 10 31 00

Tanama Canal Zone. Balboa Ilvights. Isthmian Canal Commiission.
Lat., 8° 57 39" N.; long. 79° 33" 29" W. Ilevation, 27.6 moters.
Instruments: Two Bosch-i ()mon 100 kg.

11 Tress reports shock
fﬁllih‘“ u_""“"“‘\“ Instrumental constants. . 10 o
durlg;'xﬁgm :u\
@47 LA &3 1916, See. K
v N . " » m.
“&mi{ou;‘ ru;; dr:: May 3|.een... 483 | Probable direction
um moved cast, f,“N S‘IYOCQ‘L‘QY,M
E undamped. A? ol Amipti
ed.  Amplitude
unkll(lown, earth-
quake and  blast
14 el’? 5';429: 5(‘( L rocord combined,
very faint on N. PO T DProbabie  airection
«-.| NV
17 A and O uncertain. AL ofl sheot.
Much masked by o || & pon off Shodt.
mxcrqwt:ﬂ&q _}!}' 3 n
secs. perio ime
ur};ermm plus nlr 2200 00
minus 6 secs. b
Yoot 1o micresesms. Wileeonon. ; g{; :ﬁ : 11"{}I‘n\\'l.>lo d[l’OC“(lf]
Maximum A agmong ;}3 3 .
2% La? 21 17 16 8 mijcroselsms? Pe- 740 30
"""" LARA ) P 00 meseselemeeesloeeeo-ll riod 3 secs. on N 74210
damped 9/1.
D LN 1] g; gg . Probable  direction
. . . . . . . 1] B NW,
Missouri. Saint Louis. 8t. Louis Unwersity. Geophysical Observa- 00854 |
tory. I. B. Goesse, S.7J. 00900 |
Lat., 38° 38’ 15” N.; long., 90° 13’ 58”7 W. Klavation, 160.4 meters. Foundation: 12 FR AN
feet of tough clay over lintestone of Mississippi 5ystem about 300 feet thick. o172
Instrument: Wiechert S0 kg. astalic, hom;'mt:;l poendulum. 017 30 |,
o €.

Instrumental constants.. 80 7 5:1

Porto Rico.  Vieques. Magnetic Obsrrvatm‘y U. 8. Coast and Geodetic
Survey 1I. M. Peasc.
Lat., 18° 09’ N.; loug., 65° 27" W. Elevation, 19.8 melers,
Instrumcnts: ‘Two Bosch-Omori.
V Te

Instrumental constants. '{N }g z’lldl

1916.
May 11| He.....

New York. Buffalo. Canisius College. John A. Curtin, 8. J.

Lat., 42° 58’ 02" N.; long., 78° 52’ 40" W. Elevation, 190.5 meters. 1916 N H.m.s.| Seec. “ & I Km.
Instrument: Wiechert 80 kg. horizontal. May 10 f........ Pu... 204111 .
V Te el -
Instrumental constants.. 80 7 51
1016, H.m.s.| Sec. " z | Km.
May 10 21 42 45
21 48 30
21 48 35
21 52 00 Felt in San Juan.

Time-marking device
out of order on N.

i1
Felt in San Juan.

338883 8
[RREYs 58
BBSSRY 88
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TasLe 2.—Instumental reports—Continued.

Chirac-

Date. ter.

Phase. | Time.

Period.
AN

Amplitude.

Am | Ay

tance.

TRemarks.

Amplitude.}

Dis-
tance. Remarks.

Charac-i
Date. ‘20'_ Phase. | Time. Pgll:l.od.

An | Ax

Verment. Northficld.

Tat., 44° 10’ N_; long., 72° 41" W,

Tnstrumenis: Two Bosch-Omori, mechanical registration.

U. 8. Weather Bureau.

Elevation, 256 meters.

Wm. A. Shaw.

V T
. S0 15
Instrumental constants..{ v 19 16
1916, Jl.m. s | Sce u | Km.,

May 10

11

8 and L lost through
changing of sheets.

Canada. Ottawa.

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

Instruments: T'wo Bosch p!

Dominion Astronomical Qbservatory, Earthquake

Station. Otto Klotz.

one

80 kg. vertical selsmograph.

V To
Instrumental constants: 120 26

1916.
May 9

11

14 eeeennns L.....

17 [oeennen

2 {ernnans

o.m,s,

Sas558 NNRN
888853 8888

88

—_~

B et et 1t 9t

L RN WRWWWwWw oS
EYIGRE SRT SHRRNE 88 SABRRN &5z

88883%

888

8IBIKE

Canada. Toronto. Domnion Meteorological Service.
Lat., 43° 40° 01" N,; long., 79° 23 54" W. lElev.a\tlcn, 113.7 meters, Subsoil: Sand and
clay.
Instrument: Milno horizontal pendulum, North. In the meridian.

Ty
Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom=0,59".

1916,
May 32
9
30
24
10 2;2 Marked quake.
36
21 53 42
21 55 18 |.
21 56 06 {.
22 00 48
224806 ).
1n 10 21 38 |. Very abrupt begin
10 21 54 |. m’f: 3 ibrationg
10 22 24 |. . gradually decreased
10 52 24 [ccioiinifeiinidiaaifeea.|  alter the maximum
) T 2 DN 03200 [eneennefencene|evinnaferanns
L? 03948 |.oiuiiaifaennan
046 00 |........| ™
17 feannnn] 132224 |..oeif......
L 13 27 42 |........| *100
B2 e feenini]eneann
211830 |........

* Trace amplitude.

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.

Ty
Instrumental constant.. 18, Pillar deviation, 1 mm, swing of boom=0.59"".

1916. Sec. » “

May 3|........

10

NRBEN
-3<td-3-1

ocoo
S¥¥r B8NEg

[T
N8R

* Trace amplitude.
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SEISMOLOGICAL DISPATCHES.!

San Jose, Costa Rica, Moy 1, 1916.

Twenty distinct shocks occurred here today while the people of the
capital were in the midst of the first of May festival. R pumber of
buildings, including churches and schools, were demolished. The
people fled to the stroets and squares, fearing the city was about to be
destroyed. (Assoc. Lress.)

Los Angeles, Cal., May 2, 1916.

A slight earth shock lasting five seconds oceurred here today at 6:30
o’clock, a. m., according to Dr. Iord A. Carpenter, IForceaster of the
Weather Bureau. The movement, he said, was from west to east.
(Assoc. Press.)

New York, May 4, 1916.

Only slight damage was caused by the earthquake shocks of April
30 in Costa Rica, according to wireless reports and private telegrams
received here to-day by the United Iruit Co. The subsequent Inter-
ruption of telegraphic communication bhetween C(osta Rica and Sal-
vador, 28 announced in a cable dispatch received yvesterduy from San
Salvador, was due to static conditions arising from heavy storms,
according to the company’s advices to-day, and not to the earthshocks.
(Assoe. I'ress.)

Boise, Idaho, May 12, 1916.

This city experienced an earthquake at 7:26 o’clock to-night which
lasted about three seconds. People rushed in to the streets. Several
brick chimneys were wrecked. g‘he tremor was not felt to the east of
Boise. Twenty-five miles north, at Emmett, the quake was violent
and alarmed the inhabitants. Nanpa, to the south, also felt the shock,
as did Idahe City, 36 miles north. At Weiser, 60 miles west, the
quake was of exceptional violence. A new gas well, in which a flow
way struck 10 days ago, showed remarkable increasc of pressure imme-
diately after the shock. From irrigated sections came repotts that
canals had been damaged, but not Leyond repuir. An earthquake
last fall split a deep scam across the New York Canal, one of the largest
in Idabo and it required weeks to repair it. (Assoc. I'ress.)

1 Reported by the organiz-tion indicated and collected by the seismological station
at Ueorgetown University, Wuashington, D. C.
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Reno, Nev., May 12, 1916.

The scismograph at the Mackay Schools of Mines, University of
Nevada, registered an earthquake at 6:31 o’'clock to-night. The dis-
turbance Jasted until 6:36 p. m. (Assoc. I'ress.)

Anaconda, Mont., May 12, 1916.

An carthquake shock was felt here at 7:30 o’clock to-night. Build-
ings were shaken but no damage was done. (Assoc. Press.)
Spokane, Wash., May 12, 1916.

The seismogmll)(h at Gonzaga University here registered a pronounced
earthquake shock at 6:39 o'clock to-night, followed by several smaller
ones, the entire disturbance lasting about 15 minutes. The general
direction of the tremble was southeast to northwest, the main shock
being unusually severe for this region, it was stated. The quake
occurred about 80 miles southeast of Spokane. (dssoc. Press.)
Rome, May 17, 1916 (via Paris, May 18, 1916, 11:15 a. m.).

An earthquake of particular violence has occurred along the Adriatic
coast between Rimini and Cesena. At the latter town a dozen people
were injured by the fall of cornices.

The entire central section of Italy was shaken by repeated earth-
quakes which lasted through Tuesday and Wednesday. Only the
most meager details have as yet been received in this country and it
is not known what loss of life occurred, if any. (Assoc. Press.)

Rimini, Italy, May 19, 1916, 11:20 a. m,

"Serious damage was done here by the earchqll‘mkc which shocked
central Ttaly during the night of May 16-17. Ten houses collapsed
and abouta thousand dwellings were damaged. The municipal theater
and the underprefectur e school buildings were cracked to an alarmin,
extent, and part of the church of Colonnella has fallen. (Assoe. Press.
ITonolulu, May 20, 1916.

Mauna Loa'in eruption and Kilauea unusually active. (Honolulu
Weather Bureau.)

Willemstad, Curagao, May 27, 1916.

A heavy earth shock was felt throughout this island at 2:30 o'clock
this alternoon. No damage has been reported.  (Assoc. Press.)
Baker, Oreq., May 23, 1916.

A alight earthquake which shook eastern Oregon, flooded part of the
Baker Country Club golf links with a spring which burst forth within
a few hundred yards of a mineral apring. Although the water in the
mineral spring is hot, the spring flows ice cold. (Julernat. News Ser.)
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SEISMOLOGICAL REPORTS FOR JUNE, 1916.
W.J. HumpHEREYS, Professor in Charge.
{Dated: Weather Buresn, Washington, D. C., Aug. 3, 1916.]
TanLe 1,—Noninstrumental earthquake reports, June, 1916,
Approxi- A .
mato Pproxi- "
n Appru‘(]- Intensit;
Day. é;’:ﬂl’_ Station. mato 1’;‘;;; Rossi_y g;’lﬂ’g Durstion Sounds. Remarks. Obsorver.
wieh Intitude. tude, Forel.
Civil.
CALIFORNIA.
1916.% H. m. °
7 22 15 | Calexico.... 32 40 Ivan R. Ralston,
26 13 46 | Ssn Luis Obis 35 18 U.8. Wenther Bureau.
27 13 45 | King City 36 13 F. 1. Morri
13 45| Lonoak 36 16 Martin L. (;rl[ﬁu
13 45 | Salinas... 36 86 Ruth Abbott.
13 45 | Santa Cruz, 36 56 W. R. Springer.
14 15| Paso Robles 35 34 Virginia Bartlett.
14 15 | San Jose. 37 20 Maurice Connell.
14 15 | Santa Cruz. 36 56 W. R. Springer.
NEW YORK.
8| 21 15 Eastchestor.. 41 10 Mrs. Fred Kuemmel.
21 15 { Eastchester 41 10 Frank Gorman.
21 15 | Eastchester.. 41 10 Alfred Lelash.
21 15 | Eastchester.. 41 10 .{ John Harry Mstzler.
21 15 Mount Vernon 4] 08 J. N. Redway.
21 15 | Scarsdale 41 10 ..| C. H. Wilmarth.
21 15 Scarsdale 41 10 Harold B. Smith.
SOUTH CAROLINA.
25 12 05 { Charleston........... 32 47 79 b 2 1 5 Robert Bee.
12 05 | Sumamerville......... B 05 80 14 3 2 2 Miss E. H. Gadsden.
SOUTH DAKOTA.
29 7 45| Winner..............| 43 24 9 5 2 1 1 — |Rumbling.....ficovommiiiiiiiiieiiiinanana. Ches. L. Tienken.
TaBLE 2,—Instrumental reports, June, 1916.
[Time used: Mean Greenwich, to mid N 0: International.]
[For significance of symbols see REVIEW for January, 1916, p. 39.}
Amplitude. Amplitude.
Date. Cl:g;"c' Phase.| Time. | F e{‘""d — tg;cs;. Remarks. Date. Cl;:”’ Phase. [ Time. | P %f"d tz‘; Remarks.
As | An An | An
Alaska. Sitka. Magnetic Observato U. 8. Coast and Geodetic Arizona, Tucson—Continued.
Survey. J. " Green.
Lat. 57° 03 00"’ N.; long., 135° 30’ 06" W. Elevation, 15.2 meters. 1918.
June 21 ........
Instruments: T'wo Bosch-Omori, 10 and 12 kg.
V Te
Instrumental coustants:{f’, ig }gz 5
1916. H.m.s.
June 30 |. 34115 Barely preceptible on
344 36 E.
35220 30 f........
Arizona. Tucson. Magnetic Observatory. U S. Coast and Geodetic
Survey. F. P. Ulri
Lat. 32° 14’ 48 N.; long. 110° 50’ 06" W. Elevation, 769.6 meters,
Instruments: Two Bosch-Omori, 10 and 12 kg. . . . . . .
i California. Berkeley. University of California.
10 18
tal constants:.
Tostramental co {E 10 198 Lat. 37° 52 16" N.; long. 122* 15’ 37" W. Elevation, 85.4 meters.
1016, (See Bulletin of the Seismographic Stations, University of California.)
June 2f........ .| End_probably occur-
red whﬂe paper was
California. Mount Hamilton. Lick Observatory.
W |........
Lat. 37° 20° 24" N.; long. 121° 38’ 34”” W, Elevation, 1,281.7 meters.
(Se Bulletin of the Seismographic Stations, University of Californis.)
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TapLg 2.—Instrumental reports, June, 1916—Continued.

Amplitude.

Date, Remarks.

Charac-| Perlod
ter, | Fhase.| Time P, tance.

An | Ax

363

Date.

Charac-|
ter,

Phase.

Amplitude.

Time. PG.F'Od

Aa

Ax

tance.

Remarks,

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

Lat., 32° 43/ 03" N.; long., 117° 15' 10" W. Elevation, 91.4 meters.
, C. D, West

Instrument: Tw:

*2“00 *1‘(‘)0 ...-.| Lighttremorsduring
*100 | *100 {.. 24 hours preceding
3 p. m. on dates
given.
* Amplitude on instrument.

California. Santa Clara. Unawversity of Santa Clara. J.8. Ricard, 8.7,
Lat., 37° 267 36" N.; long., 121° 57 637 W. Tievation, 27.43 meters.

(Sec Record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College.
. Forstall, S, J.
Lat., 39° 40’ 36” N.; long., 104° 58’ 5¢* W. Elevation, 1,655 meters.

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

Earthquake Station. A.W.

1016.
June

Km.

2 s, Becond prelim. not

discernible.

Visible waves recur-

at intervals

during day on both
comps.

17

Possibly
Forli quake, Italy,

Long period irregular
vlya“g;s recurring on

19

S
38

21 Long-period sine
waves on E-W. re-
curring  between
hours marked.

38 88

-
88

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

W. Elevation, 21 meters.
Instrument: Marvin (vertical ) d

fon

vV T
Instrumental constants.. 110 8

1918,
June

Hom. s
14 04 54
14 09
“
14

M
2

19

88883 83

21

E2888 888BY 8=
38N

it e b
SERERE BERER gaeme

8BRS S¥LRY
SRRVE IWYRER

30

C T

District of Columbia.

Lat., 38° 54’ 25 N.; long., 77° 04 24" vatb

F. L. Tondorf, S.J.

rite.

Washington. Georgetown University.

Elevation, 42.4 meters. Subsoil: Decayed

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

E 165
Instrumental constants: {N 143
zZ &

1916. H.m.a. | 8Sec. » s | Em
June 2 | IIL.... 13 59 28 Microsaisms. No
13 59 distinet M.
14 05 13
14 05 14
14 10 32
14 13 22
14 13 31
14 50 00
[ 21 04 12 Microseisms. _DifRi-
21 08 19 |. cult of reading.
21 08 21 |. Possibly mechan-
©.....] 21 22 00 {eal disturbance.
8 1,....l0..c.... 2114 27 Microseisms.
F..... 21 20 00 .
21 | IIl,... .| 21 42 39 Microseisms. No
8. 21 50 48 distinct M,
25 | IIl,... 8w and Lw not dis-
cornible. No dis-
tinct M.
27 | IL,.... .| E-W simply showed
8. 13 45 thickening of line.
14 20
30 | L..... | 30749 Pa
| 31347 lost. No distinct
.j 313358 . Mainks shows
J 32042 em 3b 72 18s 8
o1 32049 3b 13m 20,
4 32351
4 32405
) 42400
Hawaii, Honolulu. Magnetic Observatory. U, S. Coast and Geodetic
Survey. Wm. W, Merrymon,
Lat., 2t° 19 12”” N.; long., 158° 03’ 48” W. Elevation, 15.2 meters.
Instr Milne sef; h of the Selsmol C of the British Asso-
ciation.
Tl
Instrumental constant.. 18.9
1916. H.m.s. | 8rc. »
June 1].
1 .
2ol 6P ... M 1708 [..oooenluaniii]ianaai]s ...-| Phases not well
marked.
..... 51
2 16 43
16 48
.16 54
3 53512
5 41 00
545 38
548 30
6l........ 13 36 18
13 43 00
13 46 38
13 4018
13 54 30
142700 cosnd

*Amplitnde on instrument,
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TABLE 2.—Instrumental reports, June, 1916—Continued.
Amplitude. ‘ Amplitude.
Date. Cl;g:m- Phase. | Time, | P e’Ir‘l.od t?nl; Remarks. Date. Clzea:m- Phase. | Time. Pe,g‘)d —_— ';21‘3:-. Remarks.
An | Ax ]’ Am | Ax
!
Hawaii. Honolulu—Continued. Harvard University Scismographic Station,

H.m.s. A s | Km.

. 223548
17 15 18 Resembles a local
shock.

1716 24 ..

Apparently local.

*Amplitude on instrument,

Kansas. Lawrence. University of Kansas. Department of Physics
and Astronomy. F. E. Kester.
Lat., 38° 57 30" N.; long., 96° 14’ 58” W. Elevatfon, 301.1 meters,
Instrument: Wiechert.

V Ts «
Instrumantsleonstants..{ggz g: ;g

1916. H.m. 8| Sec. m u_ | Km.
June 2 14 04 05 2-3 8 not discernible,
14 07 55
14 08

-
e

SRURURR ¥R
2UBIRRE 828

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

Lat., 38° 44’ 00"’ N.; long., 76° 60’ 30" W. Elevation, 71.6 meters.
Instraments: Two Bosch-Omori, 10 and 12 kg.

V T
Instrumental wnmnu..{g }g %

R
#

8 888%8R.

1918,
June 2t

No distinct phases.

&0

288358 &

Not shown on N.

16
17

BRELrE 8:

Massachusetts. Cuambridge.
J. B. Woodworth.

Lat., 42° 22’ 38" N.; long., 71° 06’ 59 W. Llevation, 5.4 metors.

Foundation: Glacial
sand over clay.

Instruments: Two Bosch-Omorf 100 kg, horizontal pendulums (mechanieal registration) .

V Te el
Instrumental constants..{ggg % ‘:‘l’

(Report for June, 1916, not received.)

Missouri. Saint Louts. 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 Mississippt systerm, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendutum.

V Te el
Instrumental constants.. 80 7 5:1

1916, H.
June 21 |L......|e......| 21

2 L......

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

Lat. 42° 53’ 02/ N.; long. 78° 52 40" W. Elevatifor, 190.5 meters.
Instrument: Wiechert 80 kg. horizontai.

V Ty el
Instrumental constants.. 80 7 5:1

(Report for June, 1916, 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 Te ¢
Instrumental constants. . g ;g ;; égs
1918,

June 2

1 Felt at Hastings and

vicinity.,
%
J1843 17

New York. Ithaca. Cornell University. Heinrich Ries.

Lat. 42° 26 58 N.; long. 76° 20’ 09"’ W. Elevation, 242.6 meters.
Instruments: Two Bosch-Omuori, 26 kg., horf 1 {
reglatutf L)

V Ty «
13 22 41
Instnmnntﬂmstmu..{g 14 25 41
1016, H.m.s. KXm.
Jupe 2 140524
14 05 28
141015 .
141019
14 25 00
142700
2 21 42 15 ] wse--{ E~W time recorder
2144 10 4 out of order,
250401, 9
21 53 48 18 (...
2”RWI|........0.
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TapLe 2.—Instrumental reports, June, 1916—Continued.

n Pperdod Amplitude. - Amplitude.
2rac- ord D ™ & Chi "
Date. |~4ér | Phase.| Time. T inge. Date. V3818 Phase. | Time. B ell:i.od t?n‘; Remarks,
Aw | Ax Aw | Ax
New York. Ithaco—Continued. L
Canada. Toronto. Dominion Meteorological Service.
1916. Hm.s. ) Lat., 43° 40’ 01’ N.; long., 79° 23’ 54'' W. Elevation, 113.7 meters. Subsoil: Sand and
June 25 . {g 27 ;42] Phases obscure. clay.
. 7 .
R ig gg g Instrument: Milne horlzontal pendulum, North, In the meridian.
J185000 | T,
30907 Instrumental constant.. 18, Pillar deviation, 1 mm. swing of boomm=0.59.
313 49 .
g {g gg (Report for June, 1916, not received.)
410 00
411 00

Panama Canal Zone. Balboa Heights.
Lat., 8° 57 30" N.; long., 79° 33’ 20" W. [Elevation, 27.6 meters,
Instruments: Two Bosch-Omeort 100 kg.
V T
Instrumental constants.. 10 20
(Report for June, 1916, not received.)

Porto Rico. Vieques. Magnetic Observatory. U. 8. Coast and Geodetic
- Survey. M. Pease.
Lat., 18° 09’ N.; long., 65° 27’ W, Elevation, 19.8 meters.
TInstruments: Two Bosch-Omord,
V T

Tnstrumental constants. . {I% }g %‘1:

1916, Em.
June 21 Ending uncertain be-
cause of micro-
gelsms or wind

tremors,

S8rE8RTe

. Bunoertnﬁngndend

wowmnwwe RRENRENRY

HEES8888 HESL5RSS

88BZ2TRS

Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.
Lat., 44° 1 N.; long., 72° 41’ W. Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration.

V Ty
Instrumental consta.nts..{g }g %g

1916.

See. » ®
June 2 .-

Em.

21

erererTy
BREL BE5R3
EREE 8R8Le

.| Artificially dis-
turbed.

BReE] 859
2ER8Y 8y

Canada. Ottawa. Domimon Astronomical Observatory. FEarthquake

Station. Otto Klotz.
Lat., 45° 23 38 N.; long., 75° 42’ 57 W.
Instruments: Two Bosch p

Elevation, 83 meters.

PP dulk n

1 , one
80 kg. vertical selsmograph.

& Hoyer

. YV T
Instrumental constants: 120 21;
(Repoert fgr June, 1918, received too late.)

Isthmian Canal Commission.

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N_; long., 123° 1¥ W. Elevation, 67.7 meters. Subsoll: Rock.

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

Te
Instrumental constant.. 18. Plllar deviation, 1 mm. swing of boom==0.54"".

. (Report for June, 1916, not received.)

TaBLe 3.—Late seismological reports. (Instrumental.)

Amplitude.
Charac-i
ter.

Dis-

Date. tance.

Phase.{ Time. Pe;{od Remarks.

!
A.iAu

Kansas. Lawrence. University of Kansas. Department of Physics

and Astronomy. F. F. Kester.
Lat., 3857 30’ N.; long.,95° 14’ 58"’ W.  Elevation, 301.1 meters.
Instrument: Wiechert.

E l;”l 31"4 4‘0
Instrumental constants..{y a5 34 3.8
1918. H.m.s. .
Feb. 2. [cco.enns Pol. 50531 .| 8 not discernible.
Ln-- 510 25 .
M. 510 50
My, 513 38
oL 532 00

SEISMOLOGICAL DISPATCHES.!

Mobile, Ala., June 3, 1916. X .

Earthquake tremorsapparently about 900 miles distant were recorded
on the seismograph at Spring Hill College here yesterday. (Assoc.
Press.)

New York Times, June 9, 1916, .
A seismical disturbance was felt in the Hudson Valley in the vicinity
of Hastings for several minutes shortly after 4 o’clock yesterday after-
noon. '
While ixw)erceptible in Manhattan, the tremor wag noticed at many
ints in Westchester County. It was described as a heavy rumble
ike the report from an underground explosion. The vibration lasted
about two minutes. (Local dispatch.) :

Rome, June 16, 1916, via Paris, Z.S?xf‘ m. N )

A heavy earthshock was reported at 3.25 o’clock this morning at
Forli, a town of central Italy, having a population of 50,000, and at
Rimini, a town with the same number of persons, 28 miles Tarther east.
There were no casualties. (Assoc. Press.f

Rome, June 27, 1916. i A
Mount Vesuviusis violently activeto-night. - Dense columns of smoke
are rising from newly formed craters of the historic volcano. :
Mount Stromboli, in Sicily, aleo is active. - The mouth of the moun-
tain is emitting streams of incandescent lava. (Assoc. Press.)

1 Raported b; tion indicated and collected by the selsmological station
at Geargetown

the
.73 ty.
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR JULY, 1816.

W. J. Humrureys, Professor in Charge.

[Dated: Wonther Bureau, Washington, D. C., Sept. 1, 1916.]

TabLE 1.—Noninstrumental earthquake reports, July, 1916.

Approxi- .
mato ;.| Approxi- "
Approxi- Intensity
Day. (E:,T:m Station. ‘x)r_?ats lr;?ﬁ Rossi- g:‘ﬁg}?ﬁ; Sonnds. Remarks. Observer.
wich latitude. tude. Forel.
Civil.
CALIFORNIA.
1916. H. m. e’ ¢’
Julyi} 14 15 | SanJose............. 37 121 54 3 1 Maurice Connelil.
5 4 41 | Fureka.. 40 48| 124 11 Cyril L. Cairns.
4 41 | Rohnervi 40 33( 124 11 . D. Gray.
4 41 | Shively.. 40 25| 123 56 Frank Essig.
6 19 20 { San Jose.. 37 20| 121 54 S ..| Maurice Connell.
16 | 11 50 [ Beaumont 33 55( 117 . .| K. R. Invort.
11 50 | Holcomb Vall 34 174 M7 05 [..........]  lf........ - J. M. Henry.
11 50 | Los Angeles.. 34 03| 118 15 U.8. Weat. er Bureau.
11 50 | Mount Wilson. 34 131 n8 16y 2! 1.......... . Wendell P. oi{
11 50 | Nellie.... 33 22 116 52).......... - Esthet Pamel ewlett.
11 50 | Redlands 34 04| 117 12 4 Rumbi Edw.
11 50 | Redlands 34 040 117 12 (.ooieeniilieianan i Rumblmg. Paul W. Moore.
11 50 | Rialto. .. 34 12 J. B. Witte.
11 50 | Riverside.. .. 33 58 . H. D. Cox.
11 50 | San Bernardino 34 06 A. D. Frantz.
11 50 | Seven Oaks.......... 34 05 Matthew Lewis.
16 12 30} Barstow............. 3¢ 53 E. L. White.
12 30 | Beaumont... 33 55 . Invort.
12 30 | Holcomb Valley 34 17 J. M. Henr;
12 30 { Redlands.. M 04 Paul W, Moore.
12 30 | Riverside.... 33 58 J.H. D. Cox.
12 30 | San Bernardino 34 08 A. K. Johnson.
12 30 | San Bernardine 34 06 . Frantz.
12 30 { Seven Qaks.......... 34 05 Matthew Lewis.
28 6 12| Redlands............ 34 04 .| Paul W. Moore.
6 12| Riverside............ 33 58 J. H. D. Cox.
NEW MEXICO.
1 8 05 ) Socorro......c.eeu.n. 34 08| 106 48 5 2 Rumbling... .| 1. J. Clarkson.
SOUTH CAROLINA.
14 18 18 | Summerville......... 33 05 80 14 ......... T PR Miss E. H. Gadsden.
TaBLE 2.—Instrumental seismological reports, July, 1916.
Time used: Mean Greenwich, midnight to midnight. Nomenclature: International.
[For significance of symbols see this REVIEW, January, 1918, p. 39.]
Amplitude. Amplitude.
Date, ter. | Fbase.| Time. Perfod. t:)n’:'e Remarks. Date. Chwu‘nc Phase. | Time. Pe{‘l.od. tfn’; Remarks.
. As | Ax An | An
Alaska. Sitka.  Magnetic Observatory. U. S. Coast and Geodetic California. Mount Hamilton. Lick Observatory.
Survey. J. W. Green.
Lat., 57° 03’ 00" N.; long., 135° 20’ 06” W. Elevation, 15.2 meters. Lat., 37° 20V 24/ N.; long., 121° 38’ 34" W. Elevation, 1,281.7 meters.
Instruments: Two Bosch-Ol 1, 10 and 12 kg. . . . . . . . .
s o Bosch-Omor VMT € (See Bulletin of the Seismographic Stations, University of Celifornia.)
Instrumental constants: {g ig };‘
(No earthquakes recorded in July, 1916.) California. Point Loma. Raja Yoga Academy. F.7T. Dick.
Arizona. Tucson. Magnetic Observatory. U. 8. Coast and Geodetic Lat., 32° 43" 03" N.; long., 117° 15 10”'W. Elevation, 91.4 meters,
Survey. F.P. Ulrich. I t: T C. D. West sel:
Lat. 32° 14 48" N.; long., 110° 60 06 W. Elevation, 769.6 meters.

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

Instrumental constants: N 10

14
10

T
16
10.6

(No earthquakes recorded in July, 1916.)

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

California. Berkeley. University of California.
Lat, 37° 32’ 16” N.; lang., 122° 16’ 37" W. Elevation, 85.4 meters.

I .
#200 |......| Light tremors re-
corded during 24

*Ampiitude on instrument.



412 MONTHLY WEATHER REVIEW. Jouy, 1916

TABuR 2.—Instrumental seismological reports, July, 1916—Continued.

Amplitude. Amplitude.
Date. C'::r’_”' Phase. | Tirme. P",}"Od' tg:;. Remarks. Date. Cl:emr.uc- Phase.| Time. |F 91':{“"' ts{:ll; Remarks,
As | An As | Ay
California. Santa Clara, University of. J. S. Ricard, S.J. Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic

Survey. Wm. W. Merrymon.

Lat., 37° 26’ 36’ N.; long., 121° 57 03” W. Elevation, 27.43 meters.
Lat., 21°19” 12 N.; long., 158° 03’ 48 W. Elevation, 15.2 meters.

(See Record of the Seismographic Station, University of Santa Clara.) Last ts: Milno sei 1 of the Seismological Committes of the British Associa-
tion.
. T
Colorado. Denver. Sacred Heart College. Earthquake Station. A.W. Instrumental constant.. 10.9
Forstall, S. T. .
Lat., 30° 40’ 35 N.; long., 104° 56’ 54" W. Elevation, 1,655 maters. P Homp
94808
Instrument: Wiechert 80 kg., astatic, horizontal pendulum. g g} gg
(Report for July, 1916, not received.) {3 gg (1,8
M., 23 57 48
- . . 15 002 12
District of Columbia. Washington. U. S. Weather Bureau. 8% 88
Lat., 38° 5¢ 12” N.; long., 77° 03’ 03” W.; Elevation, 21 meters. 16 18 31 48
Instrument: Marvin (vertical dulum) d d. Mechanical }gg}g
V Te 559 12
Instrumental constants.. 110 6 6 09 54
61712
62100
1916, H.m.s. | Se. u » | Em.
uly 8 9 50 27 Inl?erceptlble on Bleeeens g%ﬁ
10 00 40 -3. 30824
10 50 00 31200
10 38 08 Phases uncertain. 10 22 24
10 44 04 1033 12
10 55 00 10 45 00
16 51 52 {. }g ﬁ g
17 00 00 avaodl 10 58 00
28 foieaanad };:38‘2;
”
17 53 45 Trace amplitude.
17 556 00
18 25 00 Kansas. Lawrence. Unwerstty of Kansas. Department of Physics
and Astronomy. F. E. Kester
—— . . . . Lat., 38° 57" 30" N_; long., 95° 14’ 58"’ W, Elevation, 301.1 meters.
District of Columbia. Washington. Georgetown University. F trument: Wischert. ’
V T,
F. L. Tondorf, 8. J. Instrumental conmnns..{g Y g: ;:g
Lat., 38° 54 25 N.; long., 77° 04’ 24" g 'Plevatian, 42.4 meters. Subsoil: Decayed (No ea.rthquakes recorded in July, 1916.)
lorite.
Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertical. Marylzmd Cheltenham Ma gnetic Observatory U. S. Coast and
e Vv T, e Geodetic Survey. George Hartnell.
165 5.4 [
Instrumental constants: {N 143 6.2 0 Lat., 38° 44’ 00’ N.; long., 76° 50' 30"’ W. Elevation, 71 6 meters.
Z 8% %0 ¢ truments: Two Bosch-Omori, 10 and 12
V To
E 10 31
Instrumental constants. .
1916, See. | w | u |Em {N 0 2
July 28|........ Microseisms. These
not defined. 1918. H.m.s. | Sec. m & | Km.
MnmkashowsLst July 28 Im....[ 17 54 00 . .
54m 58+, No
dxstmct M,
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TaBLE 2.—Instrumental seismological reports, July, 1916—Continued.

Amplitude. Dis. Amplitude.
Date. |{CB978¢! Phase. | Time. |Petiod. ion|  Remarhs. Date. |CUAISC phoge, | Time. | Poriod oz |  Remarks.
An | Ax As | An
Massachusetts. Cambn'dycj Harw:(:g Ur;:'}/]ersily Seismographic Station.  Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
. worth.

Lat., 42°22' 36" N.;long., 71° 08’ 50 W. Elevation, 5.4 meters. Foundation: Glacial
sand over clay.

Instruments: Two Bosch-Omori 100 kg. horizontal d ( hanical ).

V Ts el
Instrumental cnnstants..{g ?g gg 4:(1)

(Report for July, 1916, not received.)

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

tory. J. B. Goesse,
Lat., 38° 38’ 15" N_; long., 90°* 13’ 58" W. Elevation, 160.4 meters. (Faundation 12

feet of tough clny over limestone of M.lsslssippl system, about 300
Instrument: Wiechert 80 kg. astatic, horizontal pendulum,

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

(No earthquakes recorded, July, 19186.)

New York. Buffalo. Canisius College. John A. Curtin, 8. J.
Lat., 42° 53’ 02’ N.; long., 78° 52' 40’" W, Elevation, 190.5 meters.
Instrument: Wlechert 80 kg. horizontal.

Toe:l

14
Instrumental constants.. 80 7 &:1

(Report for July, 1916, not received.)

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

Lat., 40° 51’ 47 N.; long., T3° 53' 08" W, Flevntlon, 23.9 meters.
Instrument: ‘Wiechert, 80 kg.

V To el

Instrumental constants. {N 72 ;; ;gi

(Report for July, 1916, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 20’ 58 N.; long., 76° 20 09" W. Elevation, 242.8 meters.
Instruments: Two Bosch-Omori, 25 kg., horlzontal pendulums (mechaaical
registration).

V Ty el
E 13 22 41
4:1

Instrumental constants. {n 14 95
1018, Hom.ae | See. m » | Km.

July 22 18 53 20

17 02 00 |
28 17 4958
17 54 10
17 57 08
18 06 00

1807 00 |.

Lat,, 8° 67’ 39 N,; lang., 79° 33’ 20" W. Elevation, 27.6 meters.

Instruments: Two Boech-Omori 100 kg.

vV Ts
Instrumental constants.. 10 20

1916,
Jaly 17

Probable dirsction,
Nw.

H.
.| 22
.| 22
22
22
22
22
22
22
5
5
5
5
5
5
5
5

i i v €909 5909 62 0063 29
oUSEoos JUEZRERZE

RIBBBALE 55528888

18 No record on N-8;

clock stopped.

Direction probabl;
Nw, P v

Porto Rico. Vieques. Magnetic Ob:ervatory U 8. Coast and Geodetic

Survey. H.
Lat., 18° 09’ N.; long., 85° 27”7 W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omorf.

V T
Instrumental constants..{ l?) 2211‘1

(No earthquakes recorded in July, 1918.)

Northfield.  U. S. Weather Bureau. Wm. A. Shaw.
Lat., 4° 10’ N.; long., 72° 41’ W. Elevation, 266 meters.

Vermont,

Instruments: Two Bosch-Omori, mechanical registration.

)
Instrumental constants. X 10 18

(For July, 1916, report see REVIEW for August, 1916.)
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c—Instrimenial seismological reports, July, 1916—Continued.

Amplitude.
Date. Ch‘e‘ffw' "haso, | Timo. ["’,{.l.“d‘ txi::i. Remarks.
Ap | Ax
. .
Canada. Ottawe.  Dominion Astronomical Observatory. Earthquake
Station.  Otto Klotz.

Lat., 45° 237 38 N_; Tong.,

Instruments: Two Bosch photographic hqrizontal
80 k. vertical seismograp!

V T,
Instrumental constants: 120 26

75° 42 57”7 W, Elevation, 83 meters.

Rendulums, one Spindler & Hoyer

1916.

July 8

16

S 1838 14

H.m.s. "
9 51 20

10 02 18
10 45 00

84267
19 01 04
19 07 00
19 11 00
19 30 00 |...

10 45 31
10 51 00
1054 00
11 00 00

6 26 00
3L Qv
63100
645 00

16 54 00
16 58 0
17 05 00

|

Km,
3, 3007

Tanre 3.—Late seismological reports. (Instrumental.)
Amplitude.
Date. Cté:;.ac- Thase. | Time. T‘e'?l.od. t:ﬁxig-e. Remarks.
Ay Ax

Panama Canal Zone.

Lat., s8¢

En

Balbou Heights.

Isthmian Canal Commission.

Instruments: Two Boseh-Omori 100 kg.

V Ty
Instrumental constants.. 10 20

9’7 N.; long., 79° 33’20 W, Elevation, 27.6 meters.

1916.
June 19

21

27

30

I

»®

Km.
1,545

‘Wavemoverent N-S.

Very slight record
on E-W; too small
to measure.

Wave movementN-S.

Very slight record on
E-W; too small to
measire,

Direction probably
NwW. p

Direction probabl;
Nw. L4 v

Jouy, 1916

Tante 3.—Late seismological reports. (Instrumental.)—-Continued.

Amplitude.
’ Charae-| . . Period. Dis-
Dato. ter. | Phase.| Time. T, tanco. Remarks.
Ae [ Ax
Candla.  Ottawa. Dominion Astronomical Observatory. ERarthquake

Station. Otto Klotz.

Lat. 45° 23" 38" N, long., 75° 42’ 57" W. [levation, 83 moters.
instruments: Two 1tosch photographic horizontal pendutums, one Spindler & Hoyer
80 kg. vertical seismograph.

vV T
Instrumental constants: 120 26

1916. Iom.s. | Sec.
June 2 ... 1389 16 .. ...
14 05 44 |.
j: 2 PR
9.
15 |.oaaaees
|3 I
2 ...
2t
24 ...l 06
18
24
30
41
00
25 33
37
3 39
8
30 E
3 NR 42
31518 |,
3 18 42
32100
323 00
328 00
33700
3 4700
445 00
516 00
5 40 00
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TABLE 3.—Late getsmological reports. (Instrumental.)—Continued.
Amplitude. Amplitude.
Date. |CU8%¢" phose. | Time. | Feriod. (Dls | Remarks. Date. |CHATSe: proge. | Time, | PoF0d, iols | Remarks.
' T Aa | A As ' Ax
Canada. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Meteorological Service.

Lat., 43° 40’ 01 N.; long., 79° 23’ 54" W. lEleva.tion, 113.7 meters. Subsoil: Sand and
clay.
Instrument: Milne horizoutal pendulum, North, In the roeridian.

T
Instrumental constant.. 18. Pillar devistion, 1 mm. swing of booms0.59'/.

1916.
June 2

. | See. Km.

Alr curronts.

\| Ar currents.
Mixed up with alr
currents.

Very doubtful as to
being seismic; may
be air currents.

Alr currents going
.| on.

Air currents going
.| om. .

Alr currents.

.| L. W. came in very
abrupt and gradu-
ally tapered off,

Afr currents.

Marked disturbance.

* Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Messina, July 4, 1916.

The volcano of Stromboli has been in eruption since last night, Tug-
boats are being rushed to the neighborhood to save the inhabitants.
(Assoc. Press.)

Rome, July 4, 1916.

The eruption of Stromboli has become serious. The flow of lava is
spreading to the sparse coast settlements, burning and destroying
houses, and the population is fleeing to the sea and taking refuge upon
relief ships sent from Messina. Telephonic communication with Mes-
gina has been interrupted. (Assoc. Press.)

d and coll d by the sel logical station at

\ Reported by the .
Georgetown Univarsity, D. C.

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 boom=0.50"".

1916, . | Sec.
June 2
2
3
[ .
07 |.
mi... 21 ).
50 |.
) 3 OO L27....] 11639,
M..... 12007 .
15 12 26 37 .
. 1230359,
.} 123030}
124259 |.
13 16 42 |,
19 138381},
14434
15086 |,
) B PO P?....] 210000 Paper slipped.
L7....[21 0000 |, pec 2ol
M?....] 210000
F.....]225631 1.
Al........ Pr....] 63585
M..... 70656,
F..... 71621
J1832 4
.18 3413
.| 18 3512
.| 1837 41 |.
18 44 07 |.
30 [........ P..... 31034|.
8. 31904 |.
330 04
33634
33734 ).
510 04 |.
VERTICAL
310 34
3 19 40
336 40
335930

* Trace amplitude.

London, July 6, 1916, 2:25 p. m. .

Alviolent earthquake at Sdaltanisaétﬁ Sicily, lcausu}]gdt.he de:;:;hﬁso of
nearly 300 persons, is reported in an Exchange Telegraph despatc] m
Rome. It is said the victims were in three sulphur mines which the
earth shock caused to cave in. (Assoc. Press.)

Following London.

Earth shocks occurred Tuesday at Ancona, Rimini, Belvedere,
Marettimo and in other Adriatic districts, but heretofore no loss of life
has been reported. (Assoc. Press.)

Amsterdam, July 18, 1916.
Great, damage has been caused by an earthquake in the region of
Fiume, Austria. In the city of Fiume a terrible panic was caused.
There have been several earth disturbances recently in the region of
%e rAdd;'iatic, principally in lower Italy and Sicily. (Philadeiphia
ecord.
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SECTION V.—SEISMOLOGY.
SEISMOLOGICAL REPORTS FOR AUGUST, 1916.

W. J. Humpareys, Professor in Charge.

{Dated: Woather Bureau, Washington, D. C., Oct. 3, 1916.)

TaBLE 1.— Noninstrumental earthquake reports, August, 1916.

477

| ¢

i t

: Approxi-® \ . !
{ mate i ! i P Approxi- . ' i
[~ Approxi- . ¥
Day. | (gl‘%g:;_ Station, mate l':)‘l;‘éi b (;\;L_l:})lc’ﬁ';.gDurntion. Sounds. Remarks. Observer,
| wieh Hatitude. | (" Forel. l
I Civil. .
CALIFORNIA, ‘
1916.1 H. m, ° M LM
Aug.2! 0 44| Covelo............... 39 47| 123 16 3 11 0 2§ Rumbling.... ... U. 8. Forest Service.
6] 19 40 Hollister. 34 501 121 20 5 1 15 | Noms... Rocked buildings........... J. N. Thompson.
19 40 | Lonoak. 36 2010 120 55 4 | N PPN F O M. L. Griffin.
19 40 { Los Gatos 37 12 121 38 3 1 5| Faint.. Recorded t:m duplex seismo- | 1. H. Soyder.
mograph.
19 40 | Morced.. ... 37 2| 120 27 4 1 5 Doors moved . A. L. Powell,
19 40 | Paso Robles, 35 341 120 40 3 1 1 Houses trembled Virginia Bartlett.
19 40 | San Francisco. 37 481 122 26 2 1 2| Nome.........lo oo U, 8. Weather Bureau
19 40 | Santa Cruz. 36 571 122 02 4 1 8. Felt by nearly everyone. W. R. Springer.
19 40 | Soledad.. 36 21 12 W[, | W PO A. H. Abbott
19 40 | Spreckels. 36 35§ 121 3% 5 b3 SO A. M. Hunt.
[} 20 55 | Hollister. 36 50 J. N. Thompson.
20 55 | Salinas. 36 40 J. H. Menke, jr.
20 55 | Spreckels. 36 35 A. M. Hunt,
7 16 15 | Selinas............... 36 40 J. H. Menke, jr.
8 10 45 | Salimas............... 36 40 ) 121 38 2 T R A R R J. H. Menke, jr.
8 11 00| Salinas............... 36 40 121 38 o J. H. Menke, jr.
8 16 50 | Los Gatos............ 37 12 121 58 4 Recorded on duplex selsmo- | I. H. Snyder.
graph.
16 50 | Santa Cru: 36 57| 122 5 .{ Folt by everyone............ ‘W. R. Bpringer.
18 50 oleda 36 25 121 IS L......... A. H. Abbott,
16 50 | Spreckels. 36 35| 121 38 4 1 A. M. Hunt.
4 7 20| Lone Pine........... 36 37 118 O1}.......... 2 G. F. Marsh,
21 5 00| Yorba Linda......... 33 51 17 &0 3 1 W. A, Walker.
21 11 00| Yorba Linda......... 33 51 17 5 3 1 Do.
23 14 55 | Eureka.............. 40 48| 14 11 3 2 U, 8. Weather Bureau.
14 55 | Rohnerville 40 33) 124 11 4 3 w.D. Grur
14 55 | Shiveley............. 40 25| 123 38 & 1 Frank Essig.
WLINOLY.
24 9 00} ANDa. ...t 37 27 80 18 2 2 8} None... .| See Missourf...........c..on Jas. I. Hale.
! MISSOURL. ]
. i |
24! 9 00| New Madrid......... 36 35| 8 32§ 3| ) B PO P Awakened some peopie. . .-.| Miss Josie Smith.
; NEVADA. !
3| 13 50 40 51 E. M. Steninger.
P13 50 41 58 . A. Swayne.
1 13 50 41 39 . W. taker.
13 50 [ Winnemueca. 40 58 . 8. Weather Bureau.
3; 14 22| McDermitt... 41 58 . A. 8wayne.
t 14 22| Rebal Creek. 41 39 . W, Whitaker.
. 14 22| Winnemuces. 40 58| 17 R I S ([} R . 8. Weather Bureau.
. NORTH CAROLINA. ; :
|
26 19 35 80 48 3 1
{19 35 81 36 3 1
T3 81 18 2 3
to19 35 81 38 2 1
i 19 35 81 14 4 1 - Q.
i 19 35 81 13 -5 14 Felt by nearly everyone..-..i J. Hackett.
©1903 55 5 1] Ca some alarm.. - Pressresort.
} 19 35 81 12 5 1 2| RAMbUDG.... |eeeeeeiireeanrcaennnriaanmaen J. L. Galtney.
12 4 00 107 50 3 } O Rumbling. [ ....o..cciiiiiiniiiiinnanae, Press report.
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TABLE 2.—Instrumental seismological reports, August, 1916.
Time used: Mean Gresnwich, midnight to midnj; N ) International.
{For significance of symbols ree this REviEW, January, 1918, p. 39.)
Amplitude.| Amplitude.
Date. Ch;‘:"' Phase.| Time. Pe{\‘_"d‘ '_En‘:‘e Remarks. Date. m::;“‘ Phase. | Time. PB{\{“}' ,fn'g’e. Remarks.
Az | Au As | Au
Alaska,  Sitka.  Magnetic Observatory.  U. S. Coast and Geodetic California. Berkeley. University of California.
Survey. J. W. Green.
Lat., 37° 52’ 16" N.; long., 122° 15' 37" W. Elevation, 85.4 meters.
Lat. 57° 03’ 00 N.; long., 135° 30’ 06" W. Elevation, 15.2 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg. (See Bulletin of the Seismographic Stations, University of California.)
T
Instrumental constmts:{g 10 154
California. Mount Hamilton. Lick Observatory.
1916. Hm.s | Sec. " u | Em. R
Aug. 3 1ot Lat., 37° 20 24" N.; long., 121° 38’ 33’ W. Elevation, 1,281.7 meters.
15317
18312 . . . . s e .
182 Paper being changed (See Bulletin of the Seismographic Stations, University of California.)
24800 0000100 DRSO UUDONE MU 25 Q5m to 25 129,
R 10 ¥ I8 PO SN I
14 31 48 1072070000
b R IRty [ [ California. Point Loma. Raja Yoga Academy. F.J. Dick.
65230 [__..ofieuns]oan
cozsl: Lat., 32° 43’ 03” N.; long., 117° 15 107 W. Elevation, 91.4 meters.
72822
73621 Instrument: T p t, C. D. West sel: P
737 43
7 40 00
7 58 00 ;
1916,
Aug. 1 Light tremors re.
. ) R 2 corded during 24
Arizona. Tucson. Magnetic Observatory. U. S. Coast and Geodetic 3 honrs preceding 154
Survey. F. P. Ulrich, H ondate given.
. 22|
Lat, 32° 14' 48" N.; long., 110° 50’ 06'* W, Llevation, 769.6 metors.

Instruments: T'wo Sosch-Omori, 10 and 12 kg.

V T

Instrumental constants:{ ]1103 }g‘;

1016, Km.

Aug.

P doubtful.

Began while chang-
ing paper on N-8.

Barely percoptible.

Some short period
waves earlior than
this, probably mj-
croseisms.

28 feoennes| Omeenn.

*» Amplitude on instrument.

California, Santa Clara. University of Senta Clara. 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.)

Colorado. Denver. Sacred Heart College.

Earthquake Station.
A. W, Forstall, S. J.

Lat., 39° 40’ 36’ N.; long., 104° 36’ 51” W. Elevation, 1,655 meters.

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

1910. nN.m.s | Sec. m g | Xm. .

Aug. M Lo L.l 92000 (.. .| Irregular sinusoid.
Mx....[ 1230 00 Almost continual
Fu....} 1500 06 dnring second part
of night. Weaker

on E-W,
16 foeennn. Ma....| 130 Irregular sinrsold on
Fa....| 10 40 botb components.

Strouger on E-W.

Phases very irregular
and uncertain.
Amplitude and
periud can not be
measured.

22882 88

NBENRY
gugss
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TapLe 2.—Instrumental seismological reports, August, 1916—Continued.

Amplitude.| Amplitude. "
o . 3 .| Dis-
Date. C};:;:a Phase. | Time. Pa{‘l‘od. t:?nl:a. Remarks. Date. Cl;:::.;c Phase. | Time. P‘,{.{"d tance. Romarks.
As | Au Ax | Au
District of Columbia. Washington. U. 8. Weather Bureau. Hawaii. Honolulu. Magnetic Qbservrtory. U.S. Coast and Geodetic

Lat.,78° 54 12" N.: lanz., 77° 03 03° W. Elevatin, 21 meters.
Instrument: Marvin (vertical pendulum), undamped. Mechanlical registration.

V T
Instrumental constants.. 110 6.4

1916,
Aug.

s | Km.
¥ 550

se=zzggeey
888338685"

Phages doubtful.

—=
P R e

S

1o
88

Phases not well de-
fin

Record very faint on
E-W. oy

25 .ol

11 01 1§ Phases indistinct.
11 06 10
11 1015

11 20 00

19 37 19 {.
19 38 16
1938 21 ).
19 45 00 |.

2 [oeeenens

Earthaunake of wast-
ern North Carolins.

Y
;n
3
—
-

EEUCrrenn mHiey =
© NN
SLERBVIRRE
1303324350

District of Columbia. Washington. Georgetown University.
F. L. Tondorf, 8.7.
Lat., 38° 5¢’ 25 N.; long., 77° 04’ 24" ;V; "Elsvation, 42.4 meters. Subsoil: Decayed
orite.

Instruments: Wiechert 200 kg., astatie, horlzontal pendulums, 80 kg., vertical.

V T «
E 165 8.4 ¢
Instrumantal constants: ;I lg 5.2 0

3.0 0
1916. H.m.s.| Sec. " s | Km.
Aug. 3 146 18 Mainks Instrument
146 49 |. showseat 1b 46m 24s;
2033 87at I» 52= 560,
31200
25 feeeinal 953 14
953 20 .
10 03 51 .
10 03 51 .| No distinet maxi-
1013 24 .|  mum.
(6] 8hest removed by
mistake at 12» 15=;
ors still on.
28 l...... o 19 36 268 Recorded on vertical
1938 18 instrument.
19 44 00
27 [eenrenen 21 07 43
21 2222
22 04 00
- 3 OO 650 38 Bosch-Omori Instru-
70438 ment shows e at
70735 1e,
72218 8 very doubtful.
9 04 00

Survey. Wm. W, Merrymon.
Lat., 21° 19’ 12" N.; long., 158° (3' 48"’ W, Elevation, 15.2 meters.

Instrument: Milne } Committee of the British Associa-

of the Seismologl
tion.

Ts
Instrumental constant .. 18.6

1916, Sec.
Aug. 3{........ ceavas

3

8l.......

8{.......] L..... Secondary maxima
8t 4h 42m 120: 4b b4m
48+ 5% (5 08s;
5: (8= 00s; 5" ll=

17 10 11 18 |, 00%; 3+ 14m 54e,
J 1017 24 4
10 24 08 |.
18
19 8 59 00
9 04 00
9 07 06
21 5 54 48
.| 65700
8 59 00
23 2212 24
221738
J22242.
b3 1000 00 |.
10 09 24
10 12 36
A serles of tremors of
very small ampli-
tude.

* Trace amplitude.
University of Kansas. Department of Physics
F. E. Kester.
Lat., 38° 57 30” N.; long., 95° 14’ 58" W. Elevation, 301.1 meters.
Instrument: Wiechert,

Kansas. Lawrence.
and Astronomy.

V Te o
Y % 177 3.4 4.0
mmmemuu,,{g 205 3.4 3.8

(No earthquake recorded during August, 1916.)
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TaBLE 2.~—~Instrumenlal seismological reports, August, 1916—Continued.
Amplitude. Amplitude.|
Date. Cht::"‘" Phase. | -Time. P’.F_"d‘ - t?n‘;e R 3 Date. Ch':;“‘ Phase.| Time. P'{.{"d' —_— t?n‘; Remarks.
As | Au An | Ax
Maryland.  Chellenham.  Magnetic Observatory.  U. S. Coast and New York Ithaca. "Cormell University. Heinrich Ries.
Geodetic Survey. George Hartnell.
Lat., 42* 20’ 58" N.; long., 76° 29' 09’ W. [Elevation, 242.6 meters.
Lat., 38° 44’ 00” N.; long., 76° 50" 30” W. Elevation, 71.6 meters. 1 h-Omort, 25 .
t s - A ., h hani
Instruments: Two Boschb-Omorl, 10 and 12 kg. nstruments: Two Bose morrezhtkrgtlnn).
E l‘(; STZ. V T cl
Instrumental constants. '{N 10 27 Instrumental eonsunts..{NE ﬁ g :i
1916, H.om.s, {Report for August, 1916, not received.)
Aug. 3|e.e.... 1436718
14 36 23
14 39 29
143940 ‘
u :g ® Panama Canal Zone. Balboz Heights. Isthmian Canal Commission.
250 ..., R 10 02 44 ). Lat., 8° 57 39" N.; long., 79* 33’ 20’ W, [Elevation, 27.6 meters.
10 02 58
10 13 27 :
{8 }3 g Instruments: Two Bosch-Omori 100 kg.
vV T
10 31 00 Instrumental constants.. 10 20
28 [..ueand 72635 Phases v un- .
; g; % corialn, i (Report for August, 1916, not received.)
74020
74845
ey
Porto Rico. Vieques. Magnetic Observatory. U.'S. Coast and Geodetic

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

Lat., 42° 22° 38" N.; long., 71° 06’59 W. Eievation, 5.4 meters. Foundation: Glacial
sand over clay.

Instruments: Two Bosch-Omori 100 kg. horizontal pendulums (mechanical registration).
V To el

8 23 0

lnstrumenmleonstants..{g 50 25 411

(Report for August, 1916, not received.)

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

tory. J. B. Goesse, 8.7J.

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

Instrument: Wiechert 80 kp. astatic, horizontal pendulum.

V Tl
Instrumental constants.. 80 7 5:1

1916
Aug. 3 (........ Bn-c...|
k) PR S......
F.....
New York. Buffalo. Canisius College. John A, Curtin, S.7J.

Lat,, 42° 53’ 02" N.; long., 78° 52’ 40’ W, [Elevatlon, 190.5 meters.
Instrument: Wiechert 80 kg. horizontal.

V Te el
Instrumental constants.. 80 7 5:1

(Report for August, 1916, not received.)

New York. Fordham. Fordham University. W. C. Repetti, 8.7,
Lat., 40° 51" 47" N.; long., 73° 53 08" W. Elevation, 23.0 meters.
Instrument: Wiechert, 80 kg.
V Te el
72 7.2 151
72 7.2 381

(Report for August, 1916, not received.)

Instrumental constants. {}%

H. M. Pease,

Lat., 18°09’ N,; long.. 65° 27" W. Elevation, 19.8 meters.

Survey.

Instruments: Two Bosch-Omori.

V T,
Instrumental constants. . E }g gi{
1916. .m.8. | See. " u | Km. !
Aug. 11 18 57 : Lo-~al shozk, felt in
19 24 | Vieques. Vertical
} force  variometer
| aisturbed.
8 46 43 [ Barely perceptible on
48 10 | Ng. P
59 00 |
Vermont. Northfiele. U. S. Weather Bureau. Wm. A. Shaw.
Lat., 44° 10' N.; long., 72" 41’ W. Elevation, 256 meters.
Tnstruments: Two Bosch-Omori, mechanical registration.
V T
Instrumental constants. . I% }8 }g
1918, H.m.s, ™.
Aug. 3 |........ 151 38 ?| Record very faint.
201 40
22000
k-3 I 916 50 Phases doubttul. No
920 38 record on E-W.
3 143320
-1 14 50 00
9 55 00 Ve)l;y faint record.
10 03 52 othing on E-W.
10 19 30
10 40 00
b FOPOU 11 05 52 Very fesble quake.
11 10 30 i g
11 25 0O
8 57 47
70412
7 08 57
73800
74300
7 46 00 Maximum not well
800 00 defined.
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Amplitude, Amplltude.
Date. C};::?c' Phase. | Time. P‘?i',{m' u]n)x:c’; Remarks. Date. Ch&‘:“‘ Phase.| Time. | 9,{,{“- “Pnlcs;. Romarks.
As | A As | Au
Dominion Astronomical Observatory. Earthquake Canada. Toronto, Dominion Meteorological Service.

Canada. Ottawa.

Station. Otto Klotz.

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

Instruments: Two Bosch pho;gt{;phlc horizontal pen%ulums, one Spindler & IToyer,

. vertical seismograph.

vV T
Instrumental constants: 120 26.

e8as

e
2B
285

858228

wu“u”?NNNM—N
B3823885RE23

L2588

oentn

Yt

e e b
RBRESERS558885

——
==

BB

e

5858 cxmmma~~auaas
8888 B33.8S3BBESHT S3XEY 8% SIINUYISISLERL 88Y 2838

SRTE LRUBRTASRNIIY TLIRE WS SRBRRIVEVRLERE BN /BB

Tima of O approx-
imata,

- ata,
Veloeite of L waves

13 257 km.

minute, per

Time of 0 approx-
.| imate.

Lat., 43° 40’ 01" N.; long., 79° 23 54" WV, lF.levation. 113.7 meters, Bubsoil: Sand and
clay.

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

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

1918,

Aug.

3

25

27

J13 2R 08
1330 4

. 14 04 4R
14 10 42

e
-

Yy
e S

288

BREXLE %8 8¥

=
-
@

BRRETRIS SRS 8

SLSLI22LELE 9888

SN R

22
3
2]
| s
eP__..| 8
?.....]- 8
47
47
7
7
7
7
7
8
9

ot
=]

bt ot E5t
ATl
s
®%

11021 5¢
15 38 30

P and S lost in air
currents,

| Finair currents.

| Fin air currents,

I Finair currents,
.1 Preceled and

fol-
lowel by air cur-
rents. in air
cucrents.

F in air currents.

.] Brief little quake,

Possibly two quakes,
one distant

Minute thickenings.

No P or 8 waves re-
corderd,

_| Finsair currents,

F in air currents.

* Trace amplitude.
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TABLE 2.—Instrumental seiamological reports, August, 1916—Contd. TanLE 3.—Late seismological reports. (Instrumental.)
Amplitude. Amplitude.
Date. C?;’:”' Phase.| Time. | ';-l.od' ————— ng’; Remarks. Date. c*;g;”‘ Phase. | Time. P",‘i.l.“d' "3‘13& Remarks.
An | Au An | Ax
Capada, Victoria, B. C. Dominion Meteorologiual Service. Vermont. Northfield. U. S. Weather Bureau. Wm. A. Shaw.
w. B " Lat., 44* 10" N.; long., 72° 41’ W, Elevation, 258 meters.
Lat., 48° 24’ N_; long., 123* 19" W, levation, 67.7 meters. Subsoil: Rock.
B £ Instruments: Two Bosch-Omorl, mechanical registration,
Instrument: Wiechert, vertical; Milne horizonts! pendulum, North. In the meridian, - l'l,) 17;'
Instrumental constants..{ "7 35 18
T
Instrumental constant.. 18, Pillar deviation, 1 mm., swing of boom=0.54"". 1916. w | Km.
July 8{........ .| Phases indistinet.
1916, H. m. s. 17
Aug. 3 14330 7 .-
14728
} 22 ?2 Phases uncertain.
20818
3 20922
2= Canada. Toronto. Dominion Meteorological Service.
; ﬁ’ 5,3 Lat., 43° 40’ 01” N., long., 79° 23° 54 W. Flevation, 113.7 metors, Subsil: Sand and
clay.
3 g gg g . Instrument: Milne horizontal pendutum, North. In the meridian.
35724 |- T
35523 Instrumental constant.. 18, Pilliwr deviation, I mm; swing of boom=0.50".
40749
3o 91545 P?,87,and 1. 1016, ! Homel S| w | u |Km
""" 1614 P9 F lost in air currents,
3 8 Very doubtlul as to
f being seismic.
P preceded by air
3 currents.
Light off.
P?,81.
3 * Trare amplitnde.
o Canada. Victoria, B. C. Dominion Meteorological Service,
Lat., 48° 24’ N_; long., 123* 19’ W. Flevotion, 67.7 meters. Subsoil: Rock,
Instrument: Wiechert, vertical; Milno horizontal pendulum, North. In the meridian.
Ts
TS R 750 26 Instrumental constant.. 18. Pillar devi:tion, 1 mm.; swing of boom=0.54".
752
78 1918, Hm.s See, ” u | Kmn.
8. }% g; July 5 4 4?1 17 §...
1ag) 1agf
14857 |- 450 41
8 9 55 32
25 ieeanns 9 56 20 ...| May be two quakes,
10 04 48 ). | otte being distant. LS e
oo J1001 a0
1218 00 10 20 %0
b 3 I L..... 1113 48 .| Minute thickening. 15 [ 9’5 o5
F.....l11 18 48 ’ :
007 33
70242 Earthquake In For-
; ;3 g; mosa. o130
T ]
2201 7
* Trace amplitude. 11 14 02 P?, 87, L?, and F?.
18 10 09
18 12 38
18 15 38
24 02
1837 25

*T'race amplitude.
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SEISMOLOGICAL DISPATCHES.!

Rome, August 3, 1916. L. A

The volcanoes of Mount Ztnaand Stromboliare in violent eruption,
accompanied by underground rumblings. o intense is the heat from
the flaming lava that the sea is {boiling?] in the region of the volcanoes.
(Assoc. Press.)

London, August 16, 1916.

The cities of Ancona, Pesara, and Rimini, Italy, were shaken by an
earthquake early to-day, says a Stefani news sgency from Rome to-day.
No damage was done at Ancona, but at Pesaro and Rimini houses were
wrecked, and it is feared that at Rimini there has been loss of life.
(Assoc. Press.)

Hickory, N. C., August 26, 1916. L

At 2:45 this afternoon a sharp earthquake was felt in Hickory, Con-
over, Statesville, and Newton. = The shock was vigorous, but not of long
duration. No damage was done. The shock seemingly was purely
local in character. (Assoc. Press.)

Santiago, Chile, August 26, 1916.

A severe earthquake has rocked northern Chile, according to delayed
dispatches received here to-night. The inhabitants of the seaport of
Tocopilla have fled to the interior. No accurate reports of loss of life or
damage are yet available. (Assoc. Press.)

THE NORTH CAROLINA EARTHQUAKE OF AUGUST 26, 1916.
By Ruy H. FincH, Assistant.
{Dated: Division of Seismological Investigations, Weather Bureau, Oct. 2, 1916.)
On August 26, 1916, about 2:35 p. m., an earthquake
occurred in western North Corolina with its epicenter at,
approximately, latitude 36° N., longitude 81° W, or a

1 Reported by the organization fudicated and collected by the seismological station at
Georgetown University, Washington, D. C.

MONTHLY WEATHER REVIEW.
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little to the northeast of the epicenter of the earthquake
of February 21, 1916.

While the arca sensibly affected was very small, 3,800
square miles, and the highest intensity reported but V,
Rossi-Forel, yet the earthquake is of special interest in
view of the fact that fairly good records of it were obtained
on the seismographs at the Weather Burcau, Washington,
D. C. and Georgetown University. Considerable alarm
was experience!(:l in o few cities, but no damage oc-
cwrred. © Detailed reports from some of the places
affected by the quake are given in Table 1, noninstru-
mental earthquake reports, of this Review. The time
of the disturbance, as g]igven by the majority of the best
reports, was 2 35™ p.m., Eastern Time. The fime of begin-
ning at the epicenter as determined from the seismograph
record of the Weather Bureau, Washington, D. (%., gy
means of the P-O and S-O tables of Dr. Klotz was
2 36 08° p. m. The cstimated distance of the epiconter
from Waskington, determined from S-P tables, is in close
agreement with the mecasured distance to the approxi-
mate epicenter, the former being 323 miles and bhegatter
320 miles.

CORRIGENDUM,

Instrumental report, Alaska, Sitka, MoNTHLY WEATHER
REviEw, 43: Apnil, 1916:

Page 218, April 18, hours should be 4 and 5 instead
of 3 and 4.
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SECTION V.—SEISMOLOGY.

SEISMOLOGICAL REPORTS FOR SEPTEMBER, 1916,
By W. J. Houpareys, Professor in Charge.
[Dated: Weathar Bureau, Washington, D. C., Nov. 1, 1916.]
TABLE 1.—Noninstrumental earthquake reports, September, 1916.

Approxi- A .
mate A i | APProxi-
T pproxi- Intenslty
time, mate Number | Dura-
Day.{ (ireen- Station. mate longi- ossi- | ks, |  tion. Sounds, Remarks. Observer.
wich latitude. tude. Forel
Civil.
CALIFORNIA.
H. m ° et M. s
1 2 30| Spreckels............. 36 35| 121 38).......... 1 O 1iNome. . .o.ooe]iniinii it .....| Spreckels Sugar Co.
1 12 20 | Vietorville........... 34 32| 17 18 3 1 DI £ O J. M. Heury.
2 7 00 Vietorville........... 34 032 117 18 4 3 3 | None..........| Awakened some people......} J. M. Henry.
6 19 40 | Sprockels.. 36 35 3 3 Spreckel 8ugar Co.
8 16 50 | Spreckels 36 36 1 Spreckol Sugar Co.
23 3 45 | Hollister 36 50 1f.... 3. N. Thompson.
29 12 20 | Calexico. .. 32 39| 115 29 3 ) U P PP J. R. Spencer.
30 2 1 34 16| 117 16 2 1 C. P. Dand;
2 1 32 40 116 40 3 1 L. P. Beidleman.
21 33 55| 117 00 4 1 K. R. 8m
2 1 33 32| 116 43 1 2 Dr. W. M. Shawk.
211 33 116 10 5 2| 30| Rumbling.....}l......... Frank McCarrol
2 1 32 48 ( 116 58 4 1 H. H. Kessler.
2 11 33 05| 116 37 5 1{ 15| Rambling.....{............. T.H. L. Vogt
21 33 34| 116 05 4 1 E. A. Palmer.
2 1 33 117 116 42 4 1} &(Rattlmg......l.....ooonan E. H. Davis,
z 1 33 116 52 4-5 1 Esther Hewlan.
zZn Palm rings Station.| 33 48 | 116 37 5 1] 1 00 Rumbling.....[............. H. C. Ke
2 11 Poin lgoma,. 32 43 117 15 34 1 F. I. Dick.
2 1 34 04 117 12 2 1feeeeeoef Falnbooooooiaidoiiiiin Paul W. Moore.
2 1 33 587 117 21 3 2 3. D. Cox.
2 1 32 17 10 2 1 None. U. S. Weather Bureau.
21 3 131 117 5 1{..ceoen...{ Bumnbhng.....|._......... Ben Amigo.
21 17| 116 37 4 1 15 I J. A. Ream.
30 4 B 32 50 4 West.emUnIon.
4 2 33 43 esterz Union,
4 25 16 . WestemUnion.
0] 257 o2 14 2 5 1] 0 30| Rumbling.....|ececeeeneenennieieneiennnn. G. C. Hendrickson.
1 12 00 ¥ 23| 115 9 3 3 0 3| Rumbling..... .| Clay Simms.
SOUTH CAROLINA.
24) 9 42| Summerville.........| 33 03| 8 14 1 1 E. H. Gadsden.
TABLE 2.—Instrumental seismological reports, September, 1916.
Time used: Mean G jdnight to midnight. N ! ¢: International
[For significance of symbols see this REVIEW, January, 1916, p. 39.]
Amplitude. o Amplitude,
ICharac-| " Period. Dis- harac- Period. Dis-
Date. ter. | Phase. | Time. T, tance. Remarks. Date. ter. | Phase.| Time. T, tance. Remarks.
Am | A Ag | Ax

Alaska, Sitka. Magnetic Observatory. U. 8. Coast and Geodetic Arizona. Tuscon. Magnetic Observatory. U. S. Coast and Geodetic
- “Survey. J.W. Green. Survey. F. P. Ulrich.
> 147 487 a
TLat., 57° 03’ 00 N.; long., 135° 30’ 06” W. Elevation, 15.2 meters. Lat., 32° 14’ 48" N.; long., 110° 50 06"’ W. Elevation, 769.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
Instruments: Two Bosch-Omori, 10 and 12 kg. v T
Instrumental constants: {g %g {gg

V T
Instrumental constants: E’- }g {g; 1016 H.m. s | Sec.
Sept. 21 |-=+-++] 0Lme.. }ggg
. 9. .ee
(No earthquake recorded during September, 1916.) M. ig g{ gz
ool 18 56 41
[} 549 13
it 54918
L 5 59 00
M, 6 02 5L
M 00528
F 6 22 00
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TaBLE 2.—Instrumental seismological reports, September, 1916—Continued.
Amplitude. Amplitude.
od. Di )
Date. Ch;;l;x.:c- Phase.| Tlme. Pe,‘if?d' tfni;. Remarks. Date. Cla:w— Phase. | Time. Ps’xi‘i‘ 1 tmc’; Remarks.
As Aa | Ax
California. Berkeley. University of California. District of Columbia. Washington. U. S. Weather Bureau—Con.
Lat., 37° 52" 16” N.; long., 122° 15" 37 W. Elevation, 85.4 meters. 1916, Hm.a!| See. | p | o |Em.
. Sept. 15 [........ eP?...| 71418 . 22,6507 Record very faint,
(See Bulletin of the Seismographic Stations, University of California. ; ;g ﬁ
’ T
California. Mount Hamilton. Lick Observatory. 8 04 00
82000 |.
o o 94 ’ 2 W
Lat., 37° 20’ 24 N,; long., 121° 38’ 24" W. Elevation, 1,281.7 meters. a1, gg?“" g % :1;3 )
(See Bulletin of the Seismographic Stations, University of Cahfomm.) el el
. - F..... 19 25 00 |.
California. Point Loma. Raja Yoga Academy. F.J. Dick. 2| L..... 1951 48
Lat., 32° 43 037 N.; long., 117° 15 10” W. Elevation, 91.4 meters. . gtllg gg :
: . D, .
Tostrument: Two-component, C. West seismoscope. 93 I,.... 54856 ). Record woll dofinted.
- | Em
’1“00 ...... Tﬁen{:ors recorded 850 00 |.
*100 |...... wugq s 2| L..... sl
“100 tes given. J200016 ]
00 4. 20 20 00
*200 . 2510 T,..... 1710 Very faint record.
*300 Light shock lastin; : - -
about 2 seconds. N g ;g % -
*200 Tremors hetween 2b
and 15% 90 [ Te [ P..... 10 03 52 5,510
* Amplitude on instrument.

California. Sants Clara. University of Santa Clara. J.S. Ricard, S.7J.
Lat., 37* 26’ 36” N.; long., 121° 57 03 W. Elevetion, 27.43 meters.
(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College. Earthquake Station.

A. W. Forstall, S. J.
Lat., 39° 40’ 36” N.; long., 104° 56’ 54 W. Elevation, 1,856 meters.
Instrument: Wiechert 80 kg., astatic, horizontal pendulum.

1916, Hm.s | Sec. Em
Sept. 3 40 00 Activity at intervals.
.} 61000 Mwmnwnud on
17 [oveennns Lux....{ 19 49 00 Wavelets vlulbls
Fx....| 19 51 00 |. &mgmm; to
sei
1B 2L 68 00 |, .| Too small to be sn-
-{ 2160001 alyud ﬁt quite
22 01 00
18 [ceennnn gg% . Clearer and stronger
|20 | Vishbie waverats 5t
. 223600 {lna yr'ml.s during
21 18 45 00 |. Visible activity at in-
18 46 00 tervals during day.
18 49 00

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

Instrument: Marvin (vertical

V T
Instrumentsl constants: 110 6.4

Amplitudes very
. ot re-
corded on E-W.

o wnell
Br88 233
eSS BnBe

District of Columbia. Washington. Georgetown University.
F. L. Tondorf, 8.7J.
Lat., 38° 54’ 25" N.; long., 77° 04’ 4" d‘}'ﬂﬂglevﬂlon, 42.4 meters. Subsoll: decayed

Instruments: Wiechert 200 kg. astatic horizontal pendulums, S0 kg. vertical.

E 165 54 ﬂ
Instrumental constants: {N 143 52 9
Z 8 30

1916. H.m. s | Sec. o s | Km.
Sept, 21 [........ 19 01 30 .| Microseisms present;
1901 368 |. P, difficult to dis-
cern.
19 06 33 |. .| L, doubttual,
10 07 09
19 08 51
10 45 00 |.
b <3 O 548 44
5 48 40
65410
554121,
5 58 30
5 58 68
800 58 |.
60122
8 16 00
b 3 PO 19 54 30
[} .1 19 54 38 |.
.[ 201800 | shovs e at 19n
28 [....unnn 15 57 28 |. Quanmnnblyolseis
15 57 31 origm. Micro-
16 18 00

Maynmc Observatory. U. S. Cosst and Geodetic
Survey. Frank Neuman.

Lat., 21° 19" 12 N.; long., 168° 03’ 48” W. Elevation, 15.2 metars.
Instrument: Milne selsmograph of the Seismological Committes of the British Associa-

Hawaii. Honolulu.

Ty
Tnstrumental constant. . 18,‘6

Sec.

*Traoe amplitude,
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Amplitudo.
Date. C‘;‘;‘;“w' Phase. | Time. 'o,'if?d‘ —VE"&; Remarks.
As N
Hawaii. Honolulu.— Magnetic Observatory—Continued.
1916, H.om.s. Sec. M n | Em.
Sept, 1t |........
5
| T OSSR
[T
7
7
7
7
7
8
| I PN a.. 8
L 8
M ;
F 83
P2 JgP 554 30
8 603 30 |.
L 8 14 00
M 618 42 |.
C 6 27 00
F 6 58 00 |.
11 16 00 |.
1137 00
19 18 30
19 34 06
19 40 30
19 43 30
.1 19 45 42

* Trace amplitude.

Lawrence.  Unwersity of Kansas. Department of Physics
and Astronomy. F. E. Kester.
Lat., 38° 577 30 N.; long., 95° 14’ 587 W. Elevation, 301.1 meters,

Instrument: Wischert.

Kansas.

V Ty e
Instrumental constants. .4y ;g g: ;g

(No earthquake recorded during September, 1916.)

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

Lat., 38° 44’ 00”” N.; long., 76° 50’ 30" W. Elevation, 71.8 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg,

Amplitude.
Period.j____ | Dis-

T. tance,
As | Ax

Date. (272! phase.| Time. Remarks.

§t. Louds University. Goophyiscal Observatory.,

Missouri. St Louts.
J. B. Goesse, S. J.

Lat., 38° 38 15 N.; long., 90° 13’ 58 W, FElovation, 160.4 meters. Foundation, 12
’ foot of tough clay over limestone of Mississippi System, about 300 foet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

V T el
Iostrumentat constants.. 8 7 5:1

(Report for September, 1916, not received, instrument out of order.)

New York. Buffalo. Canisius College. John A. Curtin, 8. J.
Lat., 42° 53* 02 N.; long., 78° 52’ 40" W. Elevation, 1%0.5 meters.
Instrument: Wiechert 80 kg. horizontal,

Vel
Instrumental constants.. 80 7 5:1

(Report for September, 1916, 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 moters.

Instrumont: Wiechert, 80 kg.

V Ty «f
Insirumental eonstants..{g ;g ?g :l,gi

1916, H . m. s | Se. m s | Em.
Sept. 21 [........ Ly...f190200 |.....0..[..... ORI U,
2 54428
& 456 55
550 18
550 19
553 28
554 40
5 57 42
61500
29 18 58 07
18 58 29
19 04 48 -
19 17 00 .| No decided maxi-
19 35 00 mum.

New York. Ithaca. Cornell University. Heinrich Ries.

Lat., 42° 20’ 58" N.; long., 76° 29’ 09" W. Elevation, 242.6 meters,

vV T,
Instrumental ean.stanr.s..{f,} }8 gg Instruments: Two Bosch-Omori, 25 kg., horizontal pendulums (mechanical
registration).
1916. Hom.s. | Sec. » » | Em, vV T
4 13 22 41
Sept.23.. gzg g’? 4 Tostrumental oonstauts..{g 14 % 41
553 23 8
g (5,3 ﬁ g
1918, H.m. 2. Sec. Em.
ggé:&l, 12; Sept. 3 [........ @Ls... 813;: . .
609 00 a....] 846 00
623 00 I 3 R eLy...| 23 27 05
'n....| 23 53 00
tts. ambridge. Harvard University Seism hic Sta- B |.eveen] OPx...] 549 42
Massachuse C dg Florvard ﬁhﬂt!/ 0grap oPu. .l 549 50
tion. J. B. Woodworth. & 53000
¢ TRy
Lat., 42° 22’ 36" N.; long., 71° 0§’ 50 W. Elevation, 5.4 meters. Foundation: Glacial - S8
sand over clay. 6 24 00
Tostruments: Two Bosch-Omeori, 100 kg.ﬁo‘ ; d dul ( gist]
1.
V T, et
[

Instrumental comtmu..{g ?8 g £1
(Report for September, 1916, not received.)
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Tasug 2.—Instrumental seismological reports, September, 1916—Continued.
Amplitude. Amplitude.
Date. |OBSTa% phase, | Time, |Perled. Dl | Remarks. Date. [CBAI8C| phogo, | Time, |Fefiod ois- | Romerks.
As | Ax As | Ax

Papama Canal Zone. Balboa Heights. Isthmian Canal Commission.
Lat., 8° 57 39" N,; loug., 78° 33’ 20 W. Elevation, 27.6 meters,
Instrumonts: Two Bosch-Omorl, 100 kg.

vV T,
Instrumental constants.. 10 20

Sec. » n | Em.
208 | Direction NW?

lDlGil
Sept. 11 |........
P P,

50

52

10 22 30

102300

Blevevrans 54435 Probable direction

546 15 north.

5423

547 00

5 47 05

547 17

65490 35

Fa....] 60300

Fueeeef 60620

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

Survey. H. M. Pease.
Lat,, 18° 09’ N.; long., 65* 27’ W. Elevation, 10.8 metars.
Instruments: Two Bosch-Omori.
V T
Instrumental oonstants..{§ 1§ 71

(Report for September, 1918, not received.)

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

V Te

Instrumentsleomnts..g }g ig

1916 Hm.a3 " u | Em.
Bept. 1 |........ 303 00 Record barely per.
3 10 00 ceptible.
315 00
- ) U, [ I 820 30 Record very feeble;
F..... 8 35 00 does not show on
E-W.
1| ILi..... 6 49 51 vesa..i9,0107
8?2 70002 JOPON
TH412
7 25 00
b {70 DR i 7 14 47 +ee0..] Record very feeble
F....q 73000 «.sesd] on N-S8 and not
Eeroeptlble on
-W.
19 00 34
19 07 22
19 20 00
b 49 49
5 55 45
559 16 vonees
6 01 00 o
6 25 00
19 55 10
19 59 20
20 01 33
20 15 00
19 04 18
19 12 01
19 16 08
19 30 00

67730—16—-3

Canada. Ottawa. Dominion Astronomical Observatory. FEarthquake

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

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

V T
Instrumental constants.. 120 26

1016, H.m.s. | Sec.
Sept. 1 25424 8l
2 55 24 14
303 00 20
3 10 00 20
317 00
3 71100 O and distance ap-
73421 proximete,
743 61
810 00
81200
8 15 00
81900
82800
8 42 00
9 03 00
920 00
930 00
L) USRI I 7 S 22 Very distant.
422
23
.23
J 23
123
| ¥ U RPN 8
[
[
7
7
15 |. 4

-

19

19

19

19

it} F masked by micro-
b 2 P 5 Velocity of 1. waves

] is 218’ km. per min-

5 ute.

]

5

[

[}

8

[}

[}

L]
2.0

SEESEER
cosovex

SRENERY LUCERRNRESE SSERE BRIHSRRERR SROZLNSEBE SRETNG
S8SRZYL 2ISBBBALNBE BLRERY SSITIIHRLELN SSLSBIRLLT S88x2=8z
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TAnLE 2.—Inatrumental seismological reports, September, 1916—Continued.
B A “’f;‘d” T o Canada. Victoria, B. C. Dominion Meteorological Service.
mplitude.
., 48° 24° N.; long., 123° 19’ W. 8 5 H .
Date. Cht::;m- Phase. | Tlmo. P efl,i_‘"l- SR t;)tllg; Remarks. Lat., 48° 24 ong., . W. Elevation, 67.7 meters. Subsoil: Rock.
Am | Ax Instruments: Wiechert, vertical. Milne horizontal pendulum, North; in the meridian,
— Te
. . . Instrumental constant.. 18. Pillar deviation: 1 mm. swing of boom=0.54"".
Canada. Toronto. Dominion Meteorological Service. ¢
’ 3° 40’ 01 N.; ., 79° 237 54 W. Elevation, 113.7 meters. Subsoil: 1916. H.m. s
Lat., 43 10 01" N.; long., . ﬁ.nn i eters. Subsoil: Sand and Bept. 3 73746
742 44
Instrument: Milne horizontal pendulum, North. In the meridian. ; g ?Jg
T 8 43 43
.
Tnstrumental constant.. 18. Plllar deviation, 1 mm. swing of boom= (.50, 3 9 41 53 May be part of long-
9 43 50 .} distance qumke
949 44 above. 87, LI,
1016. H.m. 8 | Sec. # p | Km. - 3 10 23 52 May b
50036 |.. - . . ay be part of long-
Sept. 3 sEnl Dgfﬂigogh" g‘mﬁg‘x 10 26 50 .| distance quake
B 1642 ). gradual increase of ig g; 22 above.
g g; (l)g . mo\%elment. §-
sembles the Victo- 5 21 50 03 8 and L not deter-
3 g :1“8) ria die a good deal. 21 55 36 mined,
. 22 00 59
3 10 52 12 5 22 38 39
10 59 00 ;. 22 43 37
5 L2313 54 .| May be an earth- '%ﬁ%'
.| 2318 48 uake sabout 21t 2337101,
23 22 30 &)m to correspond
23 30 48 to Vietoria, but lost 8 50 32
233912 in air currents. 8 5530 |.
[ 00300 8 59 58
6 92100 -y Very gradual thick- 2162
93524 ening. 6 58 21
7
g 2 (l)g 7 ?g ig
s 3]
’ 7
1242 T
748 18 7 ﬁ %
; % g 83231
B 00 48 11 05 4
§48 48|, ﬂ 3? Ag
. 45
190518 ........ b~ U FOORPORN Time very doubtful. 11 09 15
No cut-oft. 2 8
56 15
5 48 43 18 57 44
555 48 18 59 13
g g!; ‘33 . 1901 12
60348 | Bl.o...... P 5 56 42 May be off the west
8 05 06 $ 6 02 10 coast of Mexico.
701 30 L 608 16
18 0 00 R 7
18 05 00 ’
% Pr....] 174200
12 03 42 M 1743 10
121130 F 174 00
1o 5 91 il i B otoe 141
40
19 50 00 May be air currents. M 19 39 40
F 19 42 10
*Trace amplitude. 25 1. P 210 35
M 211 34
¥ 21303
26 |. P 15 52 35
M 15 53 05
F 15 5¢ 35
Mr....[221735 .| Doubtful as to being
P selsmic.
M
F
P
87
L
M
F

* Trace amplitude,
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Tasre 3.—Late seismological reports. (Instrumenial.)

e

Date. Cht:;‘:“" Phase. | Time.

Amplitude.

As | Ax

Dis-
tance.:

e

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58/ N.; long., 76° 20’ 09”” W. Elevation, 242.6 meters.

Instruments: Two Bosch-Omori, 25 kg.

Instrumental constants. {

1 al

fon).

vV T
E 13 22

N 14 25 41

1916,
Aug.

ore
3% Sanssue
88 83eyEry-

QR DO NN

et ot Bt

ococoow

SLERVRREE BVEERR RV

LY T DERPRRRIT=N

BIBEERYBRE BBRESE 883388

» | Em.

SEISMOLOGICAL DISPATCHES.!

San Juan del Sud, Nicaragua, Sept. 23, 1916.

A heavy earthquake shock was felt here early to-day. No reports
of damage have been received. (dAssoc. Press.)
Los Angeles, Cal., Sept. 29, 1916.

El Centro and other towns in the Imperial valley reported that
several earthquake shocks had been felt to-day and to-night but that
no damage had been caused. A tremor was felt also at San Diego,
registering on the seismoscope at the Point Loma Observatory. It was
estimated that the center was very distant. (Assoc. Press.)

1 Reported by tho organization indicated and coll d by the sei: ic station
at Georgetown University, Washington, D. C.
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SECTION V.—SEISMOLOGY.
SEISMOLOGICAL REPORTS FOR OCTOBER, 1916.

By W.J. Humeareys, Professor in Charge.

{Dated: Weather Bureau, Washington, D. C., Dec. 1, 1916.)

TabLe

1.—Non-instrumental earthquake reports, October, 1916.

Ap-
pm‘f" Approxi
mate Approxi- | Tndensity] o)

Day. | time, Station, mate mate assi- | N UWMORT 4 uration. Sounds. Remark Observer
Giroan. latitude, | 10PEF | Foral, [Pfshocks. marks. '
wich tude.

Civil.
ALABAMA,
p ml(ii.8 Il m, A o v o M. s

et 22 04 naiston.. 33 39 85 50 B 2 0 4| None Furnititre moved U. 8. Weather Bureau.
22 04 | Ashville. 33 50 |6 14 5 2. Many peoplo alar B. B. Cather o
g; 8} 34 50 86 g Iid ; R. M. Cowl

32 34 G2 3 James T. Aud on,
7 04 3 1] w47 34 1 ST, P ,ers
g 3: 33 25 gtﬁ 58 45 [, I e T TIoiey PY W. Hou
33 32 i E 8. Wcsthcr Bureau.
22 04 34 57 85 O . N D R. L. Moore
22 04 33 06 86 1 DWW, Lo)’d<
22 04 32 0 87 . .| W. B. Joues.
2 M 32 46 8 Lyman Ward.
22 04 32 49| 85 J.B. Downs,
22 0 3 4| 97 Scott Maxwell.
22 04 32 48 RS . B. Fulton,
2 0 34 36| 87 00 5s. A. H. Tron.
22 0 32| % 16 Tops of chimneys fell.. W. N. Maddox.
22 04 31 52 & Shook somo buildings. ..| Dr.I. B, Wmtlock
2 M 3t R &7 ‘| ©’klla O. Cobura.
2 o 3t 59 86 .| J. F. lattemer.
2 0t 59| & D. I’. Goodhue.
2 M 31 02 85 Postmastor.
22 04 33 04| 8 Miss Daisy Buice.
22 04 3 2 K6 L. 8. Long.
22 04 3¢ 07 87 ..| H. D. Sargent.
22 04 33 36 86 R. W. Tuc
22 04 3¢ 41 86 .| 3. H. Ganders.
22 04 34 00} 8 M s A L Aubrey.
22 04 34 32 85
22 04 32 27 -3 O A N IR ) R O E PO, W U \Vall
22 04 32 23] 8 '| U.'S. Woather Bureau.
22 04 34 30 87 18| 34| 2| 10| Rumbling.....|._........oooeiis 0. L. Judy.
2 04 33 55| 8 Al J Kewhum.
22 04 32 R B 28 ...l A. ead.
2 04 31 8 8 37 O 3 IR Ry Nettle Scolt.
2 0 34 11| 86 48 Rev. Wm, Geis.
2 M 34 40 8 02 3ieeceee...] Rumbling.....|....... ... EvaCaldwell.
2 04 32 05 87 S PO SR PR, C. F. Brislin.
2 M 33 2] 88 3 J. W. Vandiver.
2 ™ 34 32 & 3] 2V Jeeiecieii i e M. T, Floyd.
2 u 33 46 88 ‘Windows rattled .-
2 ™M 33 18 85 Doors and furniturs moved ...
19 | 4 54 | Birmingham........ 33 32| 86 50). U. 8. Weather Burcau.
4 54| Easonville.......... 33 32| 86 18}.. W. N. Maddox.
CALIFOENTA.
91 4 50 37 24| 18 37 3 3 5 Glen H. Crow.
1911 30 33 32 16 43 2 1 5 Dr. Wm. L. Shawk.
23 2 44 36 221 119 00 5 4 [ Santa Fe Railway.
2 44 35 224 119 0 4 2 4 Frank W. Warthout.
2 4 34 06 117 42 . ... . 1 10 Prot. F. P. Brackett.
2 4 3 21 118 58 3 3 2 L. R. Talbott.
2 4 34 45| 18 25 4 | O PP . F. Lowe.
2 M 36 43| 119 49 3 1 U. 8. Westher Bureau.
2 4 34 383 116 15 3 3 B.J. Cloes.
2 u4 34 03| 118 15 4 1 U. 8. Weather Buresu.
2 4 3 05] 119 08 4 2 . B.
2 4 3¢ 13| 18 03 2 2 Wendell P. Hoge.
2 4 34 22| 118 30 5 2 P.J. Coyle.
2 H 34 35) 119 14 5 3 ‘m. H. Duncan.
2 4 34 061 118 11 5 2 H. W. Hall.
2 44 3¢ 53| 119 18 5 2 J. D. Reyes.
2 4 34 04| 117 12 3 11 Paul W. Moore.
2 u4 33 58] 117 21 3 2 Riverside Press.
2 44 34 0! 118 30 5 1 . E. Hill.
2 #4 35 23| 118 32 3 3 George Swanson,
2 4 35 07| 1190 28 56 1 Bush.
2 #4 34 00| 118 30 3 Dr.J. T. Brown,
2 4 34 16| 19 17 5 o
2] 2 5 33 27 T, 8. Manning,
2 55 33 55 Smoot.
2 B85 35 2 B, de Billier.
2 5 34 06 P. Brackett.
2 5 34 45 Luwa
2 55 3¢ 38
2 55 34 03
2 55 35 05
2 55 34 22
2 56 34 08
2 66 35 18
2 56 33 4
2 86 34 23| 119 40 |..........
2 58 34 001 18 30 4
2 66 35 07) 119 26 5
2 66 3 00! 118 30 3
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TasLe 1.—Non-instrumenial carthquake reports, October, 1916—Continued.

i
Ap- ! | .
proxi- . - {
mate Approsi- \I|)|||”x-€n\l Nrumber !
Day. time, Station. mato Jorvais o shocks,| Turstion.i Sonds. Itomuarks. Obsorver,
Groon- latitade. | (R ol shocks.| }
wich
Civil, |
|
CALIFURNIA—CON.
1918, H.m, e ! M. s,
Qet. 23 5 20| Brawley...ooooiaals 32 50 s 10 4 ) B O, By Rumbling. e M. D. Witter.
24 | 13 03] King Cily. a6 1 2t o 3 P N ’Nmm., [, J. Merritl.
13 08} Lonoak 3620 120 55 3 1]... Nong I 1. Griilin.
13 8 | San Luis Obispo.... 35 18| 120 39 2 2 None.. U, S, Woathar IBureau.
|
COLORADO, i
12 5% 40| Frapees... 40 03] 105 32 3-4 i 5 Nono, Awakened some people L Co W, Barry.
5 40 | drandiake, 40 15 [{ ] 4 | B DU Rmabling. Pelic KoutTman,
GHORGIA.
18 | 22 01 Atlanta. 3345 3 4 2 5N . .| Shook buildings. Wi ml,hcr Burean,
22 0t [ Augusta 33 28 \ N Wiadows rattled migh.
22 (4 | Blairsvi 34 At
22 o 31 52 .
22 0t 34 14 S,
2 M ) 34 54 . n l4 Ringham,
22 04 ) Cloveland . 34 36 .| Trossia Carroll.
22 (4 | Cotumbus 32 28 . AT Land,
22 0t ] Concord., 3305 C. T. Smith.
22 04 | Covinglol 33 36 Mes. Sarah Cruse.
22 04 ) Dahlonega.. 34 32 Prof. B. P. Gaillard.
22 04 [ Dalton... 3446 B. L. Heartsill,
22 04 | Duluth 00 W. 0. Medlock.
22 04 | Forsyth A. M. Zetlnor
22 04| Gainesville. W. C. Walker.
22 011 Griflin J. M. Mathews.
22 04 | La Fayette A. S. Sharp
22 04 | La Grange. W. L. Ferner
22 04 | Hiawasse -{ 1. C. Benson.
22 04 | Macon. ( . Weather Bureau.
22 Madison J. W. Owen.
22 04 | Marjetta A. N. Mayes.
22 04 | Marshallville - B¢, Reyan,
22 01 | Monticello. M
22 01| Rome..
22 04 San(ler\\'xlle .
2 0 FA'S Whoeler Jr.
22 ™ €. C. Sigman.
22 ™M J. I.. Wost.
22 04 E. T. Riggins.
22 o4 J.C. Evans.
INDIANA.
18| 22 04 | Evansville.......... 37 58 87 33 3 1 L LT N U. 8. Weather Bureau.
KENTUCKY.
18122 o4 W.T. Austin.
22 O 1d W. A. Taylor.
22 ™M Windows rattled .. U.8. W ther Bureau.
2 04 Windows rattled.. . D. Bo
19 8 00 Mayfleld............) 38 45) 83 38f........] 1 S0 e J. N. Davis.
MISSISSIPPI.
18 | 22 04 | Aberdeen. . 33 50 88 26 2 1 Slight rattling of dishes.. 1. E. Spratt.
22 04 | Booneville. 34 42| 8 28 3 1 ‘Windows rattled. . Dr. D. T. Price.
2 o4 3 56 88 25 2 1 H. b. Meaka.
22 o 34 17 88 20 2 1 A. D. Graham.
22 04 32 42 88 22 2-3 1 R. H. Clegg.
22 04 32 23 88 22 4 1 R. E. Thompson.
1| 5 47 41 581 117 45(|.......... 1 E.D. Hamel.
0 3% 01 U7 15 2 3 Ida Jones,
NORTH CAROLINA.
18 | 22 04 | Highlands,. 35 01 8 15 2-3 1 B. C. Hawkins.
2 M Mnrﬂlg.... 35 06 84 00 |.......... 1 Victoria Mingus,
22 04 | Nantahala. 35 17 83 43 3 1 J.Z. Wright
SOUTH CAROLINA.
18 04 | Columbia.. 3¢ 00 81 03 2 2 -{ Prof. Stephen Taber.
04 47 82 42 3 2 John T. Bogegs
18122 o4 16| 8 56 .......... 3 .{ J. R. Pickerin|
22 04 16] 81 45 2 1 J. T. Weeka. e
2 0 N] 8 N 45 1 U.'S. Weather Bureau,
2 ™M 051 & 07 2 1 H. C. 8lover.
22 04 35 00 84 22 3 1 Shook: some bulldmfs Tennesses Copper Co.
22 04 35 27 B6 48 4-5 1 Alarmed sorto peop R. D. Crutcher.
22 ™4 3% U 87 34 1 Dishes and windows J. H. Burrow.
2 ™ 35 40 85 48 5 3 H. H. Stiles.
22 04 35 53| 86 28 . E. F. Wright.
2 M 36 10| 86 47 U. 8. Weather Bureau.
22 04 35 13 85 53 University of the South.
22 04 35 56| 8 27 E. H. Hull,
22 04 35 23! 86 14 . R.T. Moore.
22 04 35 48| 86 35 Rumbling,.... 3. K. Roberts.
22 04 35 18 87 45 SN H. C.Boyd.




OcroBER, 1916. MONTHLY WEATHER REVIEW. 591
TapLe 2.—Instrumental seismological reports, October, 1916.
Time used: Mean Greenwich, midnigh idnight. N lat International.
{For significance of symbols see this REVIEW, January, 1916, p. 30.]
Amplitude. Amplitude.
Date. Ct:':c\::w- Phase. | Time, P"fgf’d' n{::g; Romarks. Date. Chtg;uc- Phase. | Time. Pe,'l!?d’ rg;; Remarks,
As | An As | An
Alaska. Sitka.  Magnetic Observatory. U. S. Coast and Geodetic California. Point Loma. Raja Yoga Academy—Continued.
Survey. J. W. Green.
Lat., 57° 03’ 00" N.; long., 135° 20’ 06" W. Elevoation, 15.2 meters. 19186, H.m.s | Sec. = s | Km
Oct. 15 {........ RN SR OO *100 ; *100 |......
Instruments: Two Bosch-Omorl, 10 ond 12 kg.
D ) PPN * *100 |......
v T 50 | *100
Instrumental constants: 1% }g }22 L jreeeeees *100 | *50 ...
22 feiiiaifaaennaad 25500 ........ *150 | *500 |...... Verylightlocaishock.
1918, H.m. s b2 35 OO R eofeeenennneafeaaas .| *300 | %300 |......| Tremorsrocorded dur-
Oct. 31 |........ 15 38 43 . L1 ing 24 hours preced-
15 44 40 e | ing 15h,
15 44 45 >
.| 15 47 30 No long waves dis- 26 *250 |......| Verylightlocal shock
.| 156 58 10 cernible on N. 8. &

18 30 00 27 oo %200 | %300 |...... Tremorsrecorded dur.
ing 24 hours preced-
k(lg 156 on dates

. y . . given.
Arizona. Tueson. Magnetic Observatory. U. S. 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.

V T
Instrumental constants: {I% ig {gg
1916. H.m.s. | Sec. m # | Km,
Oct. 3 15500 25

156 00
201 00
209 30
21242
3 440 04
4 60 12
503 00
2 24730
248 22
250 00
2 59 00

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

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

California. Mount Hamillon. Lick Observatory.
Lat., 37° 20’ 24"’ N.; long., 121° 38’ 34"’ W. Elovation, 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’ 03" N.; long., 117° 15’ 10" W. Elevation, 91.4 meters.

Instrument: T C. D. West soi
1916, H.m.s | Sec. mn u t Em,
Lo U N PO R SRR B *400 | *700 |...... Tremors recordeddur-

ing 24 hours preced-
ing 15» on dates
given,

*150 [......

*150 i..
* Amplitudes on instrument.

* Amplitudes on instrument,

California. Santa Clara. Universily of Santa Clara. J.S.Ricard, S.7.
Lat., 37° 26’ 36" N.; long., 121° 57" 63 W. Elevation, 27.43 meters.

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

Colorado. Denver. Sacred Heart Colléqej Earthquake Station. A.W.

Forstal,
Lat., 30° 40’ 36" N.; long., 104° 56’ 54" W, Elevation, 1,655 meters.
Instrument: Wiechert 30 kg., astatic, horizontal pendulum.

Instrumental constants ........

1915,
Oct. 12

. 3. | See. " u | Em.

Felt and heard by
many persons in
Boulder Co., 25 mi.
N. W, og nvelr.
Apparently merely
local.

13 Smallirregular waves.

13 Small waves reecur-
ring; activity visi-
bleat intervals dur-

ing day.
b2 DR PR IS AP NP SO A Irregular  waves at
intervals  durin,

3
day. More notice-
able on E-W.

it day, bat resord

sy, bu

s;%n'leg ’ by heavy
machinery in mo-
tion.

3 ) Record superimposed
on that caused by
heavy machinery in
motion near-by.
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TasLe 2.—Instrumental seismological reports, October, 1916—Continued.
Amplitude. Amplitude. Dis-
Date. |C88%8 Prgee. | Time. |PeRo%: Rivd Remarks. Date. |28 phgse | Time. |Fef0d Dl | Remarks.
" ! An | Ax ’ An | Ax
District of Columbia. Washkington. Georgetown University. District of Columbia. Washington—Continued.
F. A. Tondorf, S.J. 1916 Em,
247 W. Elevation, 42.4 meters. Subsoil: decayed  O°- 8o, b Amﬁmmd?sf’fm" el
Lat., 38° 54’ 25" N.; long., 77° 04’ 24” W, evation, 42.4 meters. Subsoil: decay: .| phases fairly well
’ B diorite. defined.
Instruments: Wiechert 200 kg., astatic, horizontal pendulums; 80 kg., vertical.
Astatic pendulums after Mainka, 130 kg.
|4 " €
E 165 54 0
Instrumental constants: Iél 1:1?% .3% g
. Hawaii. Honolulu. Magnetic Observatory. U. 8. Coast and Geodetic
1016 Hom e urvey. Frank Neumann.
Oct. 3 1'35‘32' --| P possibly sooner. Lat.,21° 19 12 N.; long., 158° 03’ 48" W, Elevation, 15.2 meters.
143 1 .{ Heavy microseisms. Sejsmoloei
4 isti i Instrument: Milne sef h of the f 1 Committee of the
i 5.;. E ‘);II(\:l “tz.mmct maxi B Eitish Association.
1 55 14 Te
15525 Instrumental constant.. 18.6
20202
203 00 ! ¥
2 40 00 1918. H.m,s | Sec. » u | Am.
Oct. 1 2 3106 22 -
3 504 00 .| P lost in microseisnis. 23200/
504 03 eL difficult. 24212 |.
507 27 32800
50735
518 00 3 14000 |.
151 00|
18 (. .| 220526 P very douhtful. Mi- 2 08 00
22 07 51 croseisms present. 21348
22 07 52 22718
22 08 24 41100 ).
2217 .. End lost in micro-
Seisins. 11 11 09 00
20 |. 17 55 48 30 4. Neavy inicroseisms, 111448 |
17 58 12 30 |.. .l N-Shardiy shows. 1119 00 ¢
.[ 18 02 18
18 05 00 1. 9 .| Beginning and eng
obscured by air tre-
3t 1543 02 |, Miecroseisims preosent. mors.
}! 4.’; ™ No distinet maxi- 2 T
5 52 67 mune, 20| meof
W {:3 o mine eofend doubtfy).
16 09 24
16 09 24
17 32 00
. 20 |oennns 19 44 18
-[ 19 48 12
- . . v . » 5
District of Columbia. Washington. U. S. Weather Burean. 195712
P2 N oL....1201612 . .| Merely a Lrosd
Lat., 38° 54/ 12 N.; long., 77°03' 03 W. Elevaiion, 21 meters. ¥ooo.. 20 35 00 |. of the Iine.( ening
Instrument: Marvin (vertical pendulum), undamped. Mechanical rogistration. b2 Y O { . l 22 01 30
. 221812
VT M. 22 30 30
Instrumental constants.. 110 6.4 F. i 23 19 00
22 r 7 38 00
1916, H.om. s | Se m u | Am. - 742 54
Oct. 3 135 39 6, 200 7 47 30
143 26 75448
1 51 38
1 58 00 10 41 24
20115 10 44 30
300 00 10 47 30
3 500 24 248 30
rn £
5 02
520 00 8
. . 558 -| Phases uncertain.
11 11 08 54 3 Very faint record. 6 02
11 13 48 . 611
112315 614
L1000
. 18 45
1 l........ . I Jost in microseisins. .118 52
. 18 55
19 33
228 30
18 Alabama earthquake. 232 00
. 2 44 00
20
Paper changed at 178
29= before end of
quake,
2 | Le.....| Po..
) 8
L
¥.... s Trace smplitude.
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TaBLE 2.—Instrumental seismological reports, October, 1916—Continued.

Amplitude.
Period. Dis- Remarks.

tance.
As | Axw |

Chara
Date. ter. | Phase. Time.

Date. |CHaTSC proge | Time.

i Amplitude,

Period. Dis-

T. tance. Remarks,
As | Ax

Kansas, Lawrence. University of Kansas. Department of Physic
and Astronomy. F. E. Kester.

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

V Ty

Instrumental constants. . E;&Z, g:

1016,
Oct. 3

B8

.| N-8 component not
free.

RERBNR wo~mnl
89338 32883
=31

K2R3

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

Lat., 38° 44’ 00" N.; long., 76° 50’ 30” W. Elevation, 71.0 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.

vV T
Instrumental constmts..{ﬁ }g g?,

1916. Sec. m » [Km,

Oct. 3

ot i e
R L P

18 Reported as Dbeing
felt in southern

States.

SRERI WIRTLHLELY

BNIR
88853

31

SE3EERG
sR8BR288
883B5ER

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 pendulums (mechanical registration)
V T «l
Instmmentalconstsnts..{ﬁ % g 4,‘1)

(Report for October, 1916, not received.)

Missouri. Saint Louis. St. Louts University. Geophysical Observa-
tory. J. B. Goesse, S.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 Tp el
Instrumental constants.. 80 7 5:1

Sec. m a | Em.
.../ N-8 component
.| blurred by loeal
.| disturbances,

1918.
Oct. 31

REER
8888

SRR

New York. Buffalo. Canisius College. John A. Curtin, S.J.
Lat., 42° 53’ 02’ N.; long., 78° 52’ 40" W, Elevation, 190.5 meters.
Instrument: Wiechert 80 kg. horizontal,

V T, el
Instrumental constants.. 80 7 5:1

(Report for October, 1916, not received.)

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

Lat., 40° 51 47”7 N_; long., 73° 53’ 08"’ W. Elevation, 23.9 meters.
Instrument: Weichert, 80 kg.

14
Instrumental constants. {II::‘ ;22

1916.
Oct.

4 Sec. M s | Em.
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New York. Ithaca. Cornell University. Heinrich Ries,

Lat,, 42° 28’ 58" N.; long., 76 20' 09" W. Elevation, 242.6 meters.

Instruments: Two Bosch-Omori, 25 kgm., horizontal pendulums (mechanical

registration).

vV T
Instrumenbuleonstants..{ﬁ :2 2%2 :i

1916.
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TABLE 2.—Instrumental seismological reports, October, 1916—Continued.
Amplitudo. Amplitude.
Date. mt'g:m' Phase. | Time. Po!‘lf’d' '“**“‘ug“:;_ Remarks. Dato. Cltlg:.xm- Phase. | Time. Pc%od. thIL;. Romarks.
As | Ax As | Ax
Panama Canal Zone. Balboa [fleights. Isthmian Canal Commission, Canada. Ottawa. Dominion Astronomical Observalory. Earthquake

Lat., 8°

57" 39" N.; long., 79° 33" 20’ W,
Instruments: Two Bosch-Omorl, 100 kg.
T

Tlevation, 27.6 meters.

V Ty
Instrumental constants.. 10 20
1916. o om. s Sec. ® " Km,
Oct, 3 |........ 1,770 | Direction N?
20 00 |
33 00 .
15 |. 25 10 Direction?
25 39
25 40
25 44
25 47
28 40
29 20
Porto Rico. Vieques. Magnetic Observatory. U. 8. Coast and Geo-
detic Survey. F. L. Adams.
Lat., 18° 08’ 48" N.; long., 65° 26' 54’ W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omori.
v Ty
Instrumental constants. £ 1§ %4
1916. H.m.s. | Sec. M s | Km.
Oct, 3 13309 Phases uncertain.
1 48 30
150 40
217 00
22800
Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.
Lat., 44° 10’ N.; long., 72° 41’ W. Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration.
V Ty
Instrumental constants. . g }g :g
1916, Hm.3 | Se. m s | Km,
Oct. 31} Ii..... 13612 Record feeble; does
14440 not show on E-w,
159 30
215 00
b P, 5 05 00 Phases indistinguish-
52000 able. Does not
show on E-W.
ni...... 11 08 22
1115 00
11 30 10
40 00
31 42 39
52 40
06 00
13 00
19 00
00 0¢

Station. Otto Klotz.
Tat., 45° 23’ 38" N.; long. 75° 42 57" W. Elovatjon, 83 meicrs.

Ingtruments: Two Bosch photo{raphic horizontal pendulums, one Spindler & Hoyer
80 kg. vertical seismograph.

vV T
Instrumental constants: 120 26.

1016, |
Oct, 3 lecrennee

); 8
1
1
1
1
1
1
1
2
2
2
2
2
3
4
4
5
5
5
5

BBALSK SITSTIBLE/LER”
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TapLe 2.—Instrumental seismological reports, October, 1916—Continued.

595

Amplitude. Amplitude. b
Charac-| Period. is~ Cha Perfod is- c
Dato. | (57| Phaso. | Time, ,‘i.“d s, Remarks. Date. |CRATao| prage. | Time. o Fieeid Remarks,
Aw | A Ax | Aw
. . ) ) 2 B. C. .. e tcorolodi ice.
Canada. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Metcorological Service

Lat., 43° 40’ 01" N,; long., 79° 23’ 54" W. l:;:levm.ion, 113.7 meters,  Subsoll: Sand and
clay.

Instrument: Milne horizontal pendulum, North,

In the meridian.

Ty
Instrumental constant.. 18. Pitlar deviation: 1 mm. swing of beom = 0.50"’.

19186.
Oct. 1

L.

L.

M.

L.

L.

L.

L.....
3. iL?....
k3 PO L.....
8. el.....

21

See.

ol

TRBRBEVBEE =58
By

D909 1O 09 N9 3= s bt it
2969 0 pet it i G2 0
RREZZDERS
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14 01 48

BENE 88
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[ 33333

228 B2 sy

*100

®xm
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Km.

.| Preceded and

fol-
lowed by sir cur-

rents.
Possibly off the roast

of Peru.

‘| F in air currents.

Air currents going on.

Doubtful 83 to being
seismic. F in air

currents.

Doubtful as to being
selsmic. F in air
rents.

.| Doubtful as to being
seismie.

F in air currents.

F in air currents.
F in air currents.

| F lost In air currents.

Minute thickening.

Air currents going
on, Ehms rather
doubtful.

F lost in air currents.

Gradual thickening,

Phases wal! defined.
P and 8 strongly

marked at com-
mencement.

* Trace smplitude.

71164—17——4

Lat., 48° 24 N.; long., 123° 1% W. Elevation, 67.7 meters. Subseil: Rocik.

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

Ty
Tnstrumental constant. . 18.. Pillar deviation: 1 mm. swing of boom = 0.54"*.

1916,

Oct.

1
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TABLE 3.—Late seismological reports. (Instrumental.)
Amplitude.
Date. c’:g;”‘ Phase. | Time. P',‘i!."d' ,;)n’; Remarks.
An | Ax
Porto Rico. Vieques. Mugnetic Observaiory. TU. S. Coast and Geodetie

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

E 10 214
B 10 214
Instrumental constants. . N 10 211

st s
2ERHs

SEISMOLOGICAL DISPATCHES.!

Redding, Cal., Oct. &, 1916.

Lassen Pesk was in eruption two hours to-day, spouting steam and
smoke from the northern part of the crater. [Seeabove, p. 571.—c. a. jr.]
(Assoc. Press.)

Denver, Colo., Oct. 12, 1916.

A fault in the earth’s crust which occurred in the mountains near
Boulder, last night, was registered on the seismograph of the Sacred
Heart College, here.  The registration, similar to that of an earthquake,
occurred at 10:41 p. m. There were fifteen distinct shocks, lasting
30 seconds. (Assoc. Press.)

Atlanta, Ga., Oct. 18, 1916.

Two distinet earthquake shocks, that in some instances shook frame
buildings and knocked chimneys down, were felt throughout Georgia
and eastern Alabama and Tennhessee shorlly ufter 4 o’clock to-day.
From all points damage was reported as negligible except around
Birmingham and Montgomery, where it appeared to consist of damage

! Reported by the organization indicated and collected Dy the seismological station
of Georgetown University, Washington, T). C.

MONTHLY WEATHER REVIEW.

OcroBER, 1916

to chimneys. The tremor was not felt at any point east of a suburb
of Augusta, Ga., according to press reports to-night, some of which said
the first shock was heavier than the second, while others reversed the
description. Two distinct shocks were felt in Macon and Columbus,
Ga. (Assoc. Press.)

Birmingham, 4la., Oct. 18, 1916.

Birmingham had the peverest earthqualke in her history this afternoon
at 2 minutes past 4 o'clock. There were three sharp and distinct
shocke separated by brief intervals. Little property damage was
g)aused other than broken windows and toppled chimneys. (Assoc.

ress. )

Louisville, Ky., Oct. 18, 1916.

A slight earthquake shock was felt over a wide area in Louisville at
4:05 o’clock to-day. Police reported that down town tall Luildings
noticeably were rocked, while in the outlying districts pictures swayed
and chinaware rattled. (Assoc. Press.)

Los Angeles, Cal., Oct, 22, 1916.

Two slight earthquake shocks were felt here and in neighhoring towna
early to-night. Chandeliers and pictures on walls were shaken and
crockery was tumbled from shelves. No inaterial damage reported.
The first shock was felt at 6:45 p. m., the second 10 minutes later.
Each lasted several seconds. Reports from Santa Ana, where the
shocks seemed to be felt more perceptibly, said that residents rushed
into the streets considerably alarmed. (Assoc. Press.)

Fresno, Cal., Oct. 22, 1916.

According to reporis received here two earth shocks that were felt
throughout southern California early to-night were severe at Iakers-
field and in the oil ficlds in that district. (Assoc. Press.)
Birmingham, Ala., Oct. 22, 1916.

What was thought to have been a slight earth tremor was felt Ly
persons in various sections of Birmingham to-day. No damage re-
ported. (Assoc. Press.)

Unionville, Nev.

Mr. George Bice, of Unionville, Nev., reports that earthquake shocks
were felt in this vicinity at 9:40 and 9:45 p. m. on Oct. 20 and at 8:50
and 11:10 a. m. on Oct. 21, Pacific time. (?clipping?)

The Alabama earthquake of October 18, 1916, detailed
reports of which are given in T'able 1, above, was so wide-
spread in its effects that it warrants some imvestigation
and discussion. The Unitod States Geological Survey
has examined the supposed epicenter and & short article
on this disturbance wiﬁ appear in an early number of the
Review.—W. J. H.
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SECTION V.—SEISMOLOGY.
SEISMOLOGICAL REPORTS FOR NOVEMBER, 1916.
W.J. HumpHREYS, Professor in Charge of Seismological Investigations.
{Dated: Weather Burean, Washington, D. C., Jan. 2, 1017.)
TABLE 1.—Noninstrumental earthquake reports, November, 1916.
At Approxt
Inate - | APPIOXI-{ 1 tensit:
time, Approxt-| Tirate ¥} Number | Dura-

Day. Statfon. mate Rossi- 8ounds. . Observer.
Groes- 1titage. | longF | Forel. |ofshocks. tion. Remarks er.
Civil.

ALABAMA,
H. m. e ° ! M. s
4 12 15 | Birmingham......... 33 32 86 50 3 1 0 2| Rumbling..... Possibly Que to explosion. ....| U. 3, Weather Burean.
CALIFORNIA
3 5 56| Calexico.............. 32 40| 115 28 F. R. Spencer,
3 10 05 | Los Gatos............ 37 12| 121 &8 Irving H. Snyder.
10 05 | Santa Cruz....... 0.0 36 57| 12 02 W.R. Sprn';lg'}ar?r
9 9 10| Lone Pine............| 38 37| 118 01 @, F, Marsh,
26 17 05} Cahgilla.............. 33 32| 116 43 Dr. W, L, Shawk.
28 7 11 | Spreckels.... 86 35 121 38 Spreckels Sugar Co.
NEVADA.
9 11 00 8harp................] 38 07| 115 28 2 1 F. A, Sears.
10 9 13 | Las Vegss............ 3 00| 115 09 3 1 C. P, 8quires,
¢ 13 | Rhyolite............. 36 52| 116 50 4 1 C. E. Bulette.
10 10 26 |eeeidOimncennnnen 3 52| 16 60 ‘ 1 Do ®©
0] 18 00| Pabrump............ 88 61| 14 2 2 2 F.A.Buol.g
) NEW YOBK. ]
2 2 32| Caldwell............. QAU B 5 ) U FORP. Loud.a..ooonefiareinnanniennnes tenescraviannns Charles Forsell,
WASIINGTON.
n 10 30 | Sfivertom.............] 48 00| 121 §2 4 1 10 .| Shook C. M, h
TABLE 2.—Instrumental reports, Nmmn.ber 1916.
[Time used: Mean wich, midafght to midalght. N tonal 1
[For significance of symbols see REVIEW for January, 1918, p. 39.]
i Amplitude. Amplitade.
Date. | CB8 | Prase. | Time. |Feiod- s | Remarka. Date. | S | Phase. | Time. |Fefiod: D] Remarks.
An | Ax An | Ax

Alaska. Sitka.  Magnetic Observatory. TU. S. Coast and Geodetic
Survey. J. W. Green.

Lat. 57° 03 00 N.; long., 135° 30V 06” W. Elevation, 15.2 meters.
Instruments: Two Booch-Omorl, 10 and 12 kg.

Instrumoutnleonstmu{E lg }g'z
Now % BEy MY on 4, 16,
ov- 10 926 15 17, 20, and 24-28.
9 28 00
932 00
2 6 53 30
6 83 38
6 54 10
6 54 32
655 20
70210
7 04 00
7100}

Arizona. Tucson. Magnetic Observ

U 8. Coast and Geodetic

urvey. F. P,

Lat. 32° 14 48" N.;

long., 110° 60’ 08 W. Elovation. 769.8 meters.

Instruments: Two Bosch-Omori, 10 and 13 kg.

V Te
E 10 14
Instrumental constants{y 19 19
1918, H.m.s. | Se
Nov. 10 9 1401
91404
91520
91530
91538
916 05
91622
J 91645
[ 2 YR RPN IR RN P
13 1100 %0 |,
J111013 5 10 - J) PR
11 24 00
19 %ﬁg 2 eobun v Voryfaint. N
21 00 00 ot
n 6304
6% 4
6.
63444
63738
637 45 -
[.X X' ] 181 700
84018 131...... ™ |......
6412
71000
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TABLE 2,~—Instrumental reports, November, 1916—~Continued.
Amplitnde. . Amplitude.
Date. ;’g‘;‘ Phase. | Time. l’qrrl.o!l. -————tﬁ“g; Remurks. Nate. s&::‘ Phase.| Time. Pa,??d‘ ‘3‘1; Remorks.
Ax | Ax As | An
California. Berkeley. University of California. District of Columbia. Washington. U. S. Weather Bureau.

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

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

California. Mount Hamilton. Lick Observatory.
1.at., 37° 20’ 24" N.; long., 121° 38 3¢’ W. Elevatlon, 1,281.7 meters.

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

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

Lat., 32° 43/ 03" N_; long., 117° 15° 10"’ W. Elevation, 1.4 meters.

Instrument: Tw p C.D. West
1916.

Nov. Tremors  recorded
during 24 hours
preceding 15k on
dates given; but
most of these are
due to firing of
heavy  guns  at

neighboring  forts
and on hattleships.

*Amplitude on instrument.

California. Santa Clara. University of Santa Clara. 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.)

Colorado. Denver. Sacred Heart College. Earthquake Station. A. W.
Forstall, S. J.

Lat., 39° 40’ 36" N.; long., 104° 56’ 54"’ W. Elevation, 1,855 meters.

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

1916, H.m.s.| Sec. » u | Km. .
Nov. 56 |.ooooooidoeeeiiis]ivnneennes .. Visible activity at in-
tervals during day.
9 14 00 .| Record can not be
9 18 00 read on N-8 owing
917 00 to defect in smok-
ing of paper.
9 19 00 3s?
9 21 00
6 35 00 87; not discernible.
6 42 00 Maximum  rather
6 43 00 doubtful.
6 48 00
650007
.................................... Visible activity at in-
tervals during day.
30l........ L..... Exmmel{;wenk and
F..... .| uncertaln,

Lat., 38° 54° 12 N.; long., 77° 03’ (3 W, Elevation 21 meters.

dulum) d M. )

Instrument: Marvin (vertical p

V. Te
Instrumental constants.. 110 6.4

Ny & Preliminary ph
ov, 10 +| Prelt 2
927 54 |. uneartnl?. Phases
923200
950 00 ;.
18 | 12 26 45 ...| Other phases lost in
12 50 00 .| microseisms. Bare-
1y perceptible on
N-s.
6 31 59
63619 .
63041 (.
740 00
32240 Phases wall defined,
32628 |, e8 at 35 26m 08«
32730 possibly Y, see
43000 British Association
report, 1915, On
Sei logical In-
vestigations.

District of Columbia. Washington. Georgetown University.
F. L. Tondorf, 8. 7J.
Lat., 38* 54’ 25”” N.; long., 77° 04’ 247 :}i\g Elevation, 42.4 meters. Subsoil: Decaysd
orite.

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

e

E 165 5.4 0

Instrumental constants: {N 143 5.2 0
Z 8 s8¢0

19186, Homs | Se. “ "
Nov. 10 92419 Heavy wind mark-
924 33 ings; P and S very
92835 doubtful.
92843
920 40
9 30 37
93118
931 54
93345
9 50 00
13 122642 (... o 0{ doubtful selsmic-
ty.
F..... 124100 (..o deniefuennnd Heavy microselsms.

Hnavg microsefsms.
N-8 not well de-
fined. Mainks in-

stﬁment :E:g
what a; gzrs
e at 12? 05,

waere still apparent;
F1

e G 69 £ €3 6269

secaaaans
:HOO@OTD‘—
=ERE¥REL

VERTICAL.

s
88RY

Vertical shows e st 3%
W 22m33e,

LRURBLBRWW IBRD

SRBNRVEN
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TaBLE 2.—Instrumental reports, November, 1916—Continued.

Amplitude. Amplitude.
Date. | SH™ | phose. | Time. | Perlod: Dl Remarks. Date. | 83T | Phage. | Time. | Fefiod: | Remarks.
An | Ax An | Ax
Hawaii. Honolulu. Magnetic Qbservatory. U. S. Coast and Geodetic New York. Buffalo. Canisius College. John A. Curtin, S. J.
Survey. Frank Neuman. Lat., 42° 53’ 02" N.; long., 78° 52’ 40” W. Elevation, 190.5 meters.
Lat., 21° 19’ 12" N.; long., 158° 03’ 48” W, Elevation, 15.2 meters. Instrument: Wiechert 80 kg. horizoutal.
Instruments: Miine sei ph of the Seismological C of the British Assocla” V T e
tion. 1, Instrumental constants.. 80 7 5:1
Instrumental constant.. 18.9 ) 1016, Homa Sec. " o | xm.
(Report for November, 1916, not received.) Nov. 10 g %45 33 .
- 9 23 00
Kansas. Lawrence. University of Kansas. Department of Physics SB:l
29 00
and Astronomy. T. E. Kester. 9 29 30
Lat., 38° 57’ 30" N.; long., 95° 14’ 58" W. Elevation, 301.1 meters. 9 53 00
Instrument: Wiechert, 12 1130215 2 sharp shocks—E-
" - 13 02 30 WP
E 77 54 40 B
Instrumental constants.A{N 205 34 38 o 39 ol
(Report for November, 1916, not received.) 2 632301,
8 4 00
Maryland.  Cheltenham. Magnetic Observatory. U. S. Const and 64700
Geodetic Survey. George Hartnell. é u o
Lat., 38° 44’ 00’* N.; long., 78° 50’ 30” W. Elevation, 71.6 meters. 7 08 00
Instruments: Two Bosch-Omori, 10 and 12 kg. 20 3292 (.
V T 333 40
Instrumental constants {E 10 32 N
AN 10 2 daw

1016. H.m.e.
Nov. 10 gg % New York. Fordham. Fordham University. W. C. Repetti, 8. J.
9210 Lat., 40° 51’ 47" N.; long., 73° 53’ 08" W. Elevation, 23.9 meters.
93153 Instrument: Wiechert, 8¢ kg.
g fg .. V Te e
i Instrumental constants. . § 77.3, 3: ;‘g:
Y Tn
64 2 1918, H.oms | Se. | u | u |Em
6 42 31 Nov 10 |........ elw...| 9 Mers trace on E-W,
6 45 16 9 P and S both lost
6 45 56 8 in microseisms.
6 35 00
7 04 00 12 . g F lost in microseisms
g g 34§ 21 6 E-W lost through de-
326221 8 fective smoking of
3N ;W 6 record. All phases
32730 doubtful because
34 of heavy microge-
isms.
18l o 1hy
406 .. 321 54
3210
Massachusetts. Cambridge. Harvard University Seismographic Station. 3 2,3 2"7’
J. B. Woodworth. i g g&
Lat., 42° 22" 36"’ N.; long., 71° 06’ 50" W. Elevation, 5.4 meters. Foundation: Glacial 4 03 00
sand over clay.

Instruments: Two Bosch-Omorf 100 kg. horizontal pendulums (mechanical registration).
V Teal
Instrumental cnnstauts..{g g g 4,(:

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58" N.; long., 76° 29’ 09" W. Elevation, 242.6 maters.
Instruments: Two Bosch-Omuori, 25 kg. P A i
registration).

(Report for November, 1916, not received.) V Te e
Instrumental constants {E 13 2z 41
N M 25 41

Missouri. Satnt Louis. St. Louis Unwversity. Geophysical Ohserva-
tory. J.B. Goesse, S.J. 1916,

H.m. 3 | Se. » » | Em,
Lat., 38° 38’ 15" N.: long., 90° 13’ 58” W. Elevation, 160.4 meters. Foundation: 12 Nov 10 [....... on..... 928 34 8
feet of tough clay over limestone of Mississippi system, about 300 feet thick. g g 7{3
Instrument: Wiechert 80 kg. astatic, horizontal pendulum. 94500
v m e 9 48 00
Instrumental constants.. 80 7 5:1 634 12 Phases not differen-
636 14 tiated.
1916, H.m.s. | See » Km. - ? f# &2)
Nov. 10 | Ilr.... 9 15 45 3, E-W not well de- 71800
FE P
12 34 41 0 d by irregue
9 34 00 13 21 00 iar i
2 | ILe....| Pw....[ 18 31 00 E-W' not well de- 32352
Mu?...| 18 35 06 fined. 324 01
veee| 1900 00 :; 2 05
30 | IL.... 330 330 g 22 .
328 30 3 30 31 20
33300 42000 ......
404 00 42100 |.....
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TaBLE 2.~Instrumental reports, November, 1916—Continued.

Ampiitude. Amplitade,
Date. | SBOC | Phage. | Time. [ Fogot: D> | Remstk Dato. | CBa™ | phaso. | Time, (Fefiod. Db | Remarks,
A | Ax As | Ax
Panama Canal Zone. Balboa Heights. Tsthmian Canal Commission. Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.
Lat., 8° 57 39 N.; long., 70° 33’ 20 W. Elevation, 27.6 meters, Lat., 44° 10’ N.; long., 72° 41’ W.  Elevation, 256 meters.
Instruments; Two Bosch-Omorf 100 kg Instruments: Two Bosch-Omort, mechanical registration.
v T
v T, 10 15
Instrumental constants.. 10 20 Instrumental constants..{n 19 16
1916. H.m.s "
e | Direction? Nov. 10 |. 9u17 Phases indetermi.
1 =
1353058 10 00 00 |. PP
b7 . 837 42 P uncertain,
18310 64040 |
'+ I (R 62918 Movement J 730 00
emw perceptible on E- 26| Lol 1238 0 | | Record fatat, not ts.
6 38 34 Fn....1 125000 )........|.... PO FOROR RN cernible on E-W.
70400 30 332
8 326 48
32749
Porto Rico. Vieques. Magnetic Observatory. U. S. Coast snd Geo- 4n 0w
detic Survey. F. L. Adams.
Lat., 18° 08 48" N.; long., 66° 26’ 54 W. Elevation, 19.8 meters. Canada.

Instruments: Two Bosch-Omori,

Vv T,

Instrumental eonatunh..{f‘,: }g }35

The shock was dis-
tinetly felt in Vie-
ues, Doors rat-
tled, and there was
afaint rumbling.

sught shocks, re-
blng micro-

solsndctmnm,oo.\
curred durfng the
48 hours following
this quake,

Phases and fods
not well daﬁpue:d.

W W WGt
SERNEBEES
SEIBVERES

Ottawa. Dominion Astronomical Observatory. Earthquake
Station. Otto Klotz.

Lat., 45° 23’ 38" N., long., 76° 42’ 67 W. Elevation, 83 matars.
Instruments: Two Bosch photogmph.lc horizontal dul one Spindler & H
pendulums, one Spi oyer

80 kg. vertical
V T
Instrumental constants: 120 26
1018, H.m.s.| Sec. " s | Em.
Nov. 10 }........ 919 00 . Microselsms
22U first phases.
9 24 40
9 27 48
92030 T0 feunees
9 32 00
10 00 00
12 31 38 com-
12 45 00 pletely mask N-8
component.
8 25 39 580
63228
37 48 .
40 24
45 00 20
49 00 18
53 00 16 ..
7 01 00 2.
72500
123818 36 Ml
N g 42 00 28 other phases.
30 |........| O $ 17 88 |....... 2,870
1Px 2 40
B.. 28 14
el 30 18 20
L 34 00 | 18-17
L 3700 12-11
L 45 00 15
L 53 00 b L 3 PN PO ool voel
L 40200 12-11
L 4 06 00 13
L 41000 n
¥ 44500 |..
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TaBLE 2.—Instrumental reports, November, 1916—Continued.

Amplitude. Amplitude.
Date. | SB8 | Phase. | Time. |Peod:|—— | DIs | Remarks. Dato, | SP8& | pags, | Time, | Peod ions ! Romarks,
Ag | Ax As | Ax
Canada. Toronto. Dominion Meteorogical Service. Canada. Victoria, B. . Dominion Meteorological Service.
Lat., 43° 40’ 01" N.; long,, 79" 28’ 54"’ W. hElevation, 113.7 moters, Subsoil: Sand and Lat., 48° 24’ N.; long,, 123° 19’ W. Elevation, 67. 7 meters. Subsoil: Rock.
clay.

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

T
Te Instrumental constant. . ls’ Pillar deviation, 1 mm., swing of boom=0.54"".
Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom=0.50""

X 1916. H m.s. | Sec » s | Em
1016, Homs. . ) Nov. 3[........ L2...§ 22838 |o.oo.oloeeni oo
Nov. 3 g % :g .| Gradual thickening. 10 917 48 Probably in esstern
. .} 91815 ‘Washington.
22 52 08 o805
10 (........ 9 g gc Pand 8 not recorded. 93108
9 0
500 " {uus
nf.... . H10 Gradual thickening 01
ot principal r-
14 23 30 tions. Pand Sp:ot 11
14 51 42 recorded.
1 j...... ol 16 03 00 P and S lost in
16 08 06 changing paper.
16 11 30 13
16 56 48 |.
1 ]eeneee| Looens 17 26 06 |, Very doubtful as to
Fr....]17 4512 being seismic. "
Thickening at In-
tervals. 18
12 40 48 P and 8 not recorded.
12 44 18
12 49 48 18
12 52 36
13 36 12
21508 ....... B L N PO s .| Doubtful as to boing
”‘mlc- semrseva
23 69
18 [oevccnea] L2000 1328 54 (ooeunniifannesl Slight thickening. 5 01
ceed 125424 (. il Phases masked by 2305
currents.
21 foeeennas 835 42 Real P waves may an gﬁgﬁ
836 30 not have been re- 647 22
638 48 ocorded.  Possibly 6 52 19
6 44 06 off the coast o 75518
6 45 42 Mexico.
6 47 48
6 50 12
8% 00
753 18 ] p?
80300 660 18 True earth move:
PR 013 06 Alrcurrentsgolng on. 70500 ment.
[ 01724 F in alr currents. LTS 009 17
L7 R 1243 18 Thickenings, P end ouy
12 46 12 8 not recorded. F 027 47
12 48 36 in air currents,
12 51 30 F 7Y RO 13 03 53 P?
30 |ovrne . 3un A marked quake. P Bud
B ima B S
y bt b3 21 08 3¢ May not be seismic.
3] dies. 2109 18 1T
gg % 211
F-C0 PR 71732
355 24 ' 72100
jo® 72428
LIRS 7 30 55
30 [eeennnns 33400 Beginning of P not
*Trace amplitude. 3 39 00 defined. _ Trace
34812 thick. _ Distance,
3 490 54 from §-L.
3 5136
4 02 00
42404 .rs

*Trace amplitude,
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TABLE 8,—Lale seismological reports. (Instrumental.)
Amplitude. |
Date. ;/«g::- Phase,{ Timo. P“,'i-lfxl' H'*Itgll:;. Lemarks,
An i

New York, Bufulo.
Lat., 42° 53’ 02 N.; long., 76" 52’ 4" W.

1916,
Sept. 21

=

Oct.

Canistus College.

John A. Curtin, 8. 7.

Elevation, 1%0.5 meters.

Instrument: Wiechert 80 kg. horizontal.

v
Instrumental constants.. 80

54900 .
5 55 00 .
601 00
6 06 0

15 58 00 |
15 58 10 |
16 00 40

ST oo M
SR B LH¥RLE
88 288 3¥S5=s

e

Km.'

{Micrmisms during
i+ day and night.

.. E-W indistinet.

Heavy microseisms.
.. Veryshort period.

. Severe microseisims.

NoveMmser, 1916
SEISMOLOGICAL DISPATCHES.!

(llenns Falls, N. Y., Nov. 1, 1916.

An earthquake shock which lasted several secouds was felt in sec-
tions of northern New York to-night. At this place, which apparently
was the center of the disturbance, houses were ahaken 8o severely that
dishes were thrown from shelves and picturcs from walls. No serious
damage reported. (Assdc. Press.)

San Salvador, Republic of Salvador, Nov. 2, 1916.
Reports received bhere from Nicaragua say the volcano Santiago
thiere is throwing out Iava and ashes. (Assoc. Press.)

Redding, Cal., Nov. 2, 1916,

Lagsen Peak began belching mighty balls of black smoke to-day at
intervals of from 5 to 10 minutes. The most violent eruption of the
year took place yesterday afternoon according to observers reaching
here to-day. (Assoc. Press.)

Birmingham, Ala., Nov. 4, 1916.

A distinct earthquake tremor was felt here at 6:15 o’clock this morn-
ing. the local Weather Bureau announced. Windows were rattled
and china knocked from the cupboards of several homes. (Assoc,
Press.)

Birmingham, Ala., Nov. 4. 1916.

The explosion which occurred about 3 o’clock this morning caused
an earth shock which was distinetly felt in Birmingham, and persons
in this city at first believed the tremor to be an earthquake. It lasted
but a few seconds. (Assoc. Press.)

Tokyo, Jupan, Nov. 29, 1916.

Considerable damage has been caused by an earthquake in middle
Japan. Many houses have been destroyed in Kobe, Osaka, and
Kyoto. The railway station at Kyoto was damaged. and several
pedestrians were hurt by falling wa}’ls and roofs in that town and in
Kobe. (Assoc. Press.)

' Reported by the organization indicated and collected by the seismological station
at 4 wn University, Washington, D. C.
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SECTION V.—SEISMOLOGY.

THE ALABAMA EARTHQUAKE OF OCTOBER 18, 1916.

By Ruy Hersert FincH, Assistant,

{Dated: Seismological Invostigations, Weather Bureau, Jan. 36, 1917.)

An earthquake occurred on October 18, 1916, a little to

the northeast of Birmingham, Ala., that has been re-
orted from eight different States: Alabama, Georgia,

ndiana, Kentucky, Mississippi, North Carolina, South
Carolina, and Tennessee. Undoubtedly it was felt in
Florida also, as Gencva on the Alabama-Florida line
reported it with an intensity of I, Rossi-Forel.

e occurrenco of this earthquake was unnoticed in
many places owing to the high winds and heavy rain
incident to a hurricane then passing over the east Gult
States. Several persons, in fact, mistook the earthquake
disturbance for wind effects. Thus, the observer at
Marshallville, Ga., remarked to his wife, ‘“We are having
some wind to-day,” to which she replied that there was
just one strong gust and that it had died down.

The data used in this note, given in some detail on

ages 589-590 in the MonTHLY WEATHER REvVIEW for
gctober, 1916, were obtained from some 200 card reports
rendered by Weather Bureau cooperative observers,
United States postmasters, and others. Thanks are
specially due to Mr. W. N. Maddox, of Easonville, Ala.,
who furnished much valuable information.

The influence of the geologic structure on the propa-
gation of the earthquake waves is shown by the fact that
the earthquake was felt 340 miles to the north and to the
east, 190 miles to the south, and only 130 miles to the
west, where the waves encountered the unconsolidated
material of the Mississippi Delta. To the northeast
along the continuation of the ridge in which the epicenter
is situated, the quake was not felt as far as it was to the
north and east. (See fig. 1.) An interesting account of
the difference in effects of an earthquake on dry hilly
land and moist sandy land was furnished by Hon. R. E:
Thompson, of Toomsuba, Miss. Mr. Thompson, whose
house is located on a damp sandy foundation, felt and
could give a good description of the earthquake, while
his neighbors whose houses are on higher and drier land
did not know that anything unusual had occurred.

Instrumental records of the earthquake were made
by the seismographs of the University of Kansas at
Lawrence, Kans., Georgetown University, and the
Weather Bureau at Washington, D. C.

The highest intensity reported was VII-VIII (Rossi-
Forel) at Easonville and Irondale, Ala. The different
intensities as reported are shown on the accompanying
chart. The isoseismals are, of course, only relatively
accurate and are drawn for average values. The inaccu-
racy of isoseismals based upon a few reports is well
illustrated by the fact that Wisbur%; Tenn., reported
the quake with an intensity of IV-V, while 2 small hamlet
on a rural free mail delivery route from Lewisburg re-
ported that it was not felt.

The time of the shock as Eiven by a majority of reports
was 4:03-4:04 p. m., 90th meridian time. . F.
von Herrmann, in charge of the Weather Bureau office at
Atlanta, Ga., reported two shocks and gave the time

very accurately, reporting the first shock at 4% 04m Q3e
and the second at 4" 05™ 25* p. m. But as Atlanta is
about 130 miles from the epicenter it may be that these
two shocks were only different phases of the same quake,
The average time of the occurrence at the cpicenter, as
(‘lctermineé’ from the seismograph records of the Uni-
versity of Kansas, Georgetown University, and the
Weather Bureau at Washington by means of the P-Q
table of Dr. Klotz, is 4b 03™ 14% p. m.

As is usual, the main shock oF October 18 was followed
by several weaker ones. At 10:5¢4 p. m. October 18 a
shock was felt over most of the territory bounded by the
VII isoseismal. A few people felt shocks at about
9 p. m., October 22, and on the morning of October 28,
Birmingham was shaken by a light tremor at 6:15 a. m,
Noven}f)er_ 4, but there is some doubt as to whether this
was scismic or due to a mine explosion.

The Geological Survey detailed a trained geologist,
Mr. Oliver B. Hopkins, to make & study of the epicenter
region, and his interesting report follows.

NOTES RELATING TO THE EARTHQUAKE OF OCTOBER 18,
1916, IN NORTH-CENTRAL ALABAMA.!

By Ourver B. Horkins, Associate Geologist.

{Duted: U. 8. Geol D.C., Jan. 81917

ical Survey, Wash.
Observations.

Time.—According to Mr. C. J. Yow, train dispatcher
of the Southern Railway at Pell City, Ala., the most in-
tense shock occurred at 4:03 p. m. (90th meridian time),
October 18, and smaller, but distinct, shocks at 8:53
p. m. and 9:11 p. m. on October 22. Other shocks are
reported by a number of people as having occurred at
about 11 p. m. October 18 andp about 6 a. m. October 28.
The first shock at 4:03 p. m. on October 18 is the only one
which was suﬁicientl(f’ severe to be generally felt from
Birmingham eastward beyond Pell City.

Duration.—The duration of the first shock has been
variously estimated from less than one-half minute to
more than a minute. No close estimate of the actual
time during which the movement could be felt can be
given because few people realized that any disturbance
wag taking place until it had reached its maximum in-
tensity. observer near Easonville was certain from
his action during the shock that it could be distinctly
felt for more than a minute; on the other hand another
observer at Irondale stated that it could be felt probably
less than one-half minute, since he rushed out ofp doors as
soon as he was conscious of the shaking and when he got
outside the shaking had ceased.

The subsequent shocks were less severe and were ex-
perienced by few people,

Direction”of vibration.—The examination of a number
of fallen objects, principally chimneys, near Easopvﬂlef
Pell City, and Irondale, suggests that the direction of

—y'y

1 Published b; permléw;onolthn Director of the U. 8. Geological Survey, 88

in his letter of Jaa. 8, 191
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vibration was from east to west. At Easonville a small
water keg, resting on an east-west shelf was overturned
to the west and did not roll off the shelf. Three-fourths
of a mile east of Easonville about 30 bricks from a chim-
ney fell in an easterly dircction. Near Pell City a farmer,
who was standing on the southwest side of a fenee during
the shock, clearly felt the fence being heaved toward
him (or himself being heaved toward the fence). The
exapunation of 14 chimneys in Irondale which were
partially destroyed, showed that 10 of them fell either
to the cast or west.

On the other hand, half a dozen bricks, which were
dislodged from a chimnoy on the south side of the court-
house at Pell City, fell to the south, and several of the
chimneys in IromYale fell as if they had been rocked in no
particular direction, the bricks failing in all directions.

Noises.—The noises reported counsisted of two kinds—
those due to the earthquake itself and those caused by
the disturbance of obiecm. Simultaneously with the
shock came a low rumbling noise, which has been likened
to the rumble of heavy distant thunder or to the hum of &
distant motor. Some likened the noise and shaking to
the sudden gust of wind on a still day. This noise was
clearly heard by many people from Irondale to Pell City.

The principal noise, which caused the people to be
frightened was due to the disturbance of objects, such as
the creaking of the houses, the rattling of dishes, and the

falling of bricks, etc.

I%‘l?%ct on people.—From the eastern edge of Birmingham
to Pell City most of the people within doors at the time
of the severe shock were so irightened that they rushed
outdoors for fear their houses would fall; on the other
hand, probably one-half of those who were out of doors
at that time were entirely unconscious of the earthquake.
Only one case of personal injury has been heard of, and
that was caused by a falling brick. In the central part
of Birmingham the effects of the earthqi;mke were much
less pronounced, and many people, who were indoors
were either barely conscious of the earthquake or not
conscious of it at all. Two persons who were asleep in
the hotel at Pell City were suddenly awakened by the
shock and so badly frightened that they rushed from the
building.

The subsequent shocks were so mild that only a few
people experienced them, and few persons, if any, were

armed.
In Selma the first shock was distinctly felt by many,
but it was not sufficiently intense to cause alarm. Iz:
general, people on the upper floors of buildings felt the
shock, whereas those on the ground or on the lower floors
were unconscious of it.

Effect on objects.—Judging from the number of chim-
neys partially destroyed, the shock was more severe in
Irondale than in any other part of the region between
Easonville and Bixming‘}llnn.m. Here 14 chimneys were
partially destroyed within an area of two blocks. Six
chimneys on a brick store were practically leveled to the
roof. ny others were either leveled to the house roofs,
or so badly cracked that they had to be rebuilt. Much
less damege was done to chimneys in the surroundin
area and farther west, toward irmitﬁham, althoug|
many poorly built chimneys were partially destroyed in
the eastern edge of town. In Pell City a few bricks were
dislocated from one of the chimneys of the courthouse.
Near Easonville slight damage was done to a few chim-
neys and a few objects were upset. Effects of a similar
nature near Vincent are reported, but were not verified.

Disturbance of the earth surface.—A fissure and a land-
slide were reported to have been caused by the earth-
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quake near Easonville. An investigation of these and
other reported surface effects in that vicinity failed tq
reveal any evidence of surface dislocation of importance
or to yield exact information as to the location of the re-
adjustments which produced the earthquake shock. The
fissure reported was relatively insignificant, and may or
may not have had any connection with the earthquake.
The landslide unquestionably antedated the earthquake
b{‘ a month or two, and was 1n itself of little significance.
The result of greatest geologic significance, 5o far as could
be learned, was the effect upon the underground water
particularly in Irondale; a number of weli;r either went
dry after the shock or the water in them was lowered.

e fissure referred to was developed in the back yard
of J. M. Farley, on the property of L. C. Davis on
Kelly Creek, 6 miles north of Vincent. Mr. Farley is
positive that he saw the crack at least an hour before
the earthquake occurred, although he states that it was
larger after the earthquake than it was before. In maxi-
mum size the fissure was 12 feet long, 1 inch wide, and 18
inches deep. It extended in an east-west direction. At
the time of the writer’s visit only indistinet traces of the
fissure could be seen. Although the origin of the fissure
is obscure, it may be connecte§ with the solution of lime-
stone which underlies that area. This supposition is sup-
ported by the presence of limestone sinks near by, and
the presence of a bold spring of strong limewater wh.iug
issues from the base of the illl

No other fissures could be found and no reports of an
others could be obtained with the exception of a crac
in the bottom of a well near Irondale, which is probably
due to the earthquake movement.

The landslide, which is referred to above, unquestion.
ably antedated the earthquake by a month or more,
according to the unanimous opinion of the people who
live in the vicinity. It consisted of a tree, some lar
rocks, and other débris sliding from a steep bluff into the
road after a prolonged rainy season.

The most interesting effect of the earthquake was the
drying up of a number of heretofore unfailing wells and
the lowering of the water level in others. The elevation
of the water in a well in Pell City was lowered 2 feet by
the earthquake. This lowering of the water level was
definitely determined since the rope on the windlass was
t00 short to reach the water after the earthquake. A
small ‘“‘dry weather’” branch north of Dykes mill is
reported to have begun running immediately after the
esrthquake, whereas 1t had been dry for months before.
This report could not be verified. In Irondale? five
wells within a single block went dry immediately after
the earthquake, and in many of the surrounding ones
the water level was materially lowered. The wells that
went dry in Irondale after t%le earthquake are on the
southern edge of the town and on slightly higher ground
than the rest of the town, whereas the chimneys most
affected are in the central and northern part of town on
low ground.

Relation of earthquake eﬁ'}ctzu near Irondale to Red Gap
ault.

A careful study of the Red Gap fault, which extends
from near Gate City to beyond Irondale, failed to reveal
any direct evidence of recent movement. If the rea
justments which caused the earthquake produced amy
surface cracks or showed in any way in the surf
material, these results were very sliggt and all traces

1 Populstion wss 572 in 1910,
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of them had been obliterated at the time of the writer’s
visit.

On the other hand, the effect on the underground
water conditions proves that there was movement in the
rocks of this area attending the earthquake, and strongl
suggests that there was movement along this old fault
plane. As shown in the Birmingham geologic folio,

ublished by the United States Geologic:ﬁ Survey, this
ault passes approximately through the center of Iron-
dale. Practically all the wells along the eastern end of
the fault, as shown on that map, either went dry or the
water lovel in them was materially lowered. Most of
the wells which went are located one block south of
the fault line on a slight elevation, as compared with
the others in town. ithin a block five wells, ranging
from 35 to 40 feet deep, went dry, whereas the sixth in
the row which was only 14 feet deep did not. Two
other wells, probably along the eastern extension of tnis
fault or near it went dry. One is a few hundred yards
east of the center SE. } sec. 29, T. 17 S, R. 1 W, 4 miles
east of Irondale; it was 28 feet deep and had 7 feet of
water in it before the earthquake. The second well is
200 yards east of center of W. line of SW. { sec. 19, T. 17
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S., R. 1 W.; it was 47} feet deep and had produced water
for two years before the earthquake. After the well
went dry it was found to have & crack 1} inches wid
crossing its bottom in the direction N. 33° E. This
crack, which did not show at the surface or in the upper

art of the well, has been followed downward in deepen-
g the well about 30 feet. The well is still dry in spite
of its increased depth and the crack still shows in the
bottom of the well.

Conclusions.—The direction of movement, the intensity
of the shock, and the effect upon the underground water
near Irondale, suggest that tge locus of the disturbance
which produced the earthquake was along the Red Gap
fault, which runs through Irondale; and that the move-
ment along this fault was horizontal rather than vertical.
Had the movement along this fault been vertical the
direction of the resultant vibrations would have been at
right angles to the line of fault, or approximately north
and south, instead of east and west as it was found to be,
The occurrence of the fissure in the well described above
may be the result of this horizontal or torsional move-
ment.

SEISMOLOGICAL REPORTS FOR DECEMBER, 19186.
W. J. HuMpaREYS, Professor in Charge.

(Dated: Weather Bureau, Washington, D. C., Dee. 1, 1916.)
TABLE 1.— Noninstrumental earthquake reports, December, 1916.

Approxt- Approx!
mate pproxi- "
Approxi- Intensity|
time, mate Number{ Dura-
Day. 4 Statfon. Rossi- Sounds. Remarks. Ohserver.
Groen- iatituds, | 1088l | Foper, |ofshocks{ tlon.
Civil.
1918, . .
Deo.12 33 47| 100 &5 5 1 ..| 1. C. F. Tillson, jr.
33 41| 109 48 5 1 .} G.J. Henry.
34 54| 10 08 ] 1 .} Thorwald
34 06( 100 50 +5 1 T. H. Owens.
34 19 110 15 5 2 E. Thomas, r.
35 05| 100 38 H 1 Mrs. Celia Henning
34 281 110 04 5 1 A .. F. R.mly.
M 33 10 4 4 ) 3 P None, .| Awakened people.. Ww.J e,
35 38! 109 05 5 1 eeeoeen...| B .] Some plaster crack: St. Michaels School
32 50! 100 47 3 1 2 . T. C. Bnow.
1 35 18 120 39 ?
# 58| 120 8 3
7 32 40| 115 28 5
7 37 21| 18 22 3
7 32 4| 115 28 5
i8 32 40 15 28 2
19 a 35 8 12 56 2 eeiennnnd haken from ch J. C. Bexton.
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2.— Instrumental sexsmological reports, December, 1916.

to midaigh N ), 1

{For significance of symbols see this RRVIXW, January, 1916, p. 39.]

1 5 ! Amplitude. Amplitude.
Date. {CUB0C prgse, | Time. | VoHOd o | Dis- | Remarks. Date, |0BAro| prase. | Time. | Pofiod | Dis- Remarks.
| } ' Aw | Ax Aa | An
i
Alaska. Sitka. Magmhc Obwrvatory U. S. Coast and Geodetic Sur- Colorado. Denver. Sacred Heart College, Earthquake Station.
J. W. Green. A. W, Forstall, 8. J.
Lat., 57° 037 00" N.; long., 135° 20’ 06’ W. Elevation, 15.2 msters.
. Lnt., 39° 40’ 36" N.: long., 104° 56’ 547 W. Elevation, 1,635 moters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
vV T Instrument: Wiechert 80 kg.. astatic, horizontal peuduium,
3 s . JE 10 166
Instrumentai constants: {5 19 35.4 Instrumental coustants .. ...
(No earthquake recorded during December, 1916.) .
1 N g ’ (No earthquakes observed during December, 1916.)
Avizona. Tucson.

Magnetic ()bsmatorg U S. Coast and Geodetic
Survey. F. P. Ulrich
Lat., 32° 14’ 48" N.; long., 110° 50’ 00/ W. Elevation, 769.6 meters.

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

V Te
Instrumental constants: g }g }g?
Sec. " u | Em.

H.om.s
12-44-45

12-45-10

Earthi uake in east-
rf
12-49-00

ern

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 Californis.)

California. Mount Hamilton. Lick Observatory.

Lat., 37° 20/ 24” N.; long., 121° 3%’ 34" W. Elevation, 1.281.7 meters.

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

California. Point Loma. Raja Yoga Academy.

Lat., 32° 43 03" N.;

F.J. Dick.
long., 117° 15 10” W. Elevation, 91.1 meters.

Instrument: T C. D. West sel:

lﬂlb
Dec. 2 Tremors during 24

3 hours preoeding 158
4 on dates given.
El
9

il

14

16

22

2

2 |.

*Amplitudes on instrument.

California. Santa Clara. University of Santa Clara. J. 8. Ricard, S.17.

Lat., 37° 26’ 36" N.; long., 121° 57 037 W. Elevation, 27.43 meters.

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

District of Columbia. Washington. U. S. Weather Bureau.

1.at., 38°, 54’ 12" N.: long., 77° 63’ 03 W. Elevation, 21 maters.

Instrument: Marvin (verticsl dulum) Mechanical

V T
Instrumeutal constants..110 6.4

SEcce HITNNR
BRIEY 88ES83
2388 388838~

F in microseisms.

District of Columbia. Washington. Georgetown University.

F. L. Tondorf, 8. J.

Lat., 38° 5¢’ 25 N.; long., 77° 04’ 24 “&i Flovation, 42.4 meters. Subsoil: decayed
orite.

Instruments: Wiechert 200 kg., astatic, horizoutal pendulums; 80 kg., vertical.
Astatic pendulums after Mainka, 130 kg.

T,
5.4
143 5.2
o 3.0

v
E 165
N
4

coos

Instrumental cons umls:{

1916.
Dec. 14 Hea microseisms
c du:yto wind. No

distinct maximum

HQSV! wind mark-

distinct
nmxjmnm. ¥ lost

in wind
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TABLE 2.—Instr tal logical reports, December, 1916—Continued.
Amplitude. Amplitude.
Chi Period Dis- Charac- Perjod Dis-
Date. |“337%7 Phase.| Time. | Of" ianse. Remarks. Date. |“{378| Phase.| Time. | “Of tance. Remarks.
Aw | An As | Ax
Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic ~ Massachusetts. Cambridge. Harvard University Seismographic Station.

Survey. Frank Neumann.

Lat., 21° 19 12" N.; long., 138° 03’ 48" W, Elevation, 15.2 meters.

Instrumont: Milne aph of the S gical Committee of the British Asso

ciation.
Te
Instrument constant.. 18,3
1916,

Home, Sce. " »®
z22 s .

S 1240 54 [
J132100].

K.

23 10 00
23 15 00
23 28 N0

15 52 42
15 54 12
1558 38

22 03 48
220600 .
2208 42 ..

Merely a broxlening
of the line.

Probably airtremors.

-
XER3

BERRR NER
ity
8858

J. B. Woodworth.

Lat., 42° 22’ 36” N.; long., 71° 06’ 59'° W, Elevlntlon, 5.4 meters.

Foundation, glacial
sand over ciay.

Instruments: T wo Bosch-Omori (00 kg. horizontal p ( h L )
V Ty el
Tostrumental constants. {ﬁ gg fs 4:?

(The records from Harvard University are several months behind
and will appear in ‘‘Table 3.—Late reports,”” as rapidly as they are
measured.)

Missouri, Saint Louis. St. Louis University. Geophysical Observae
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 aver limestone of Mississippl system. about 300 feet thick.

Instruments: Wiechert 80 kg. astotie, horizontal pendulum.

V T, «1
Instrumental constants.. 80 7 5:1

(Report for December, 1916, not received.)

New York. Bufalo.

Lat., 42° 53' 02" N.; long., 78° 52’ 40" W. Elevation, 100.5 meters.
Instrument: Wiechert 80 kg. horizontal,

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

V Ty ait
Instrumental constants.. 80 7 5

(Report for December, 1916, not received.)

New York. Fordham. Fordham University. W. C. Repetti, 8. J.
Lat., 40° 51’ 47" N.; long., 73* 53’ 08" W, Elevation, 23.9 meters.
Instrument: Waichert, 80 kg.
V Te ¢
Instrumental consumm..{g 7o

(Report for December, 1916, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 2’ 58 N.; long., 76° 29° 09" W. Elevation, 242.6 meters.

*Trace amplitude.

Kansas. Lawrence. University of Kamac.K

Department of Physica
and Astronomy. F. E. Kester.

Lat., 38° 5 30"’ N.; long., 95° 14’ 58" W. [Elevation, 301.1 meters.
Instrument: Wiechert.
V Ty e
Instrumental constants. ... E% ;‘: :

(Repbrt for December, 1916, not received.)

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

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

vV T,

Instnlmmmeomhnn..{g g ;7’

(No earthquake ded during D ber, 1916.)

Two Bosch-Omori, 25 kgm., horizontal pendulums (mechanical regis-
tration).

Instrumental constants. {g 14

.| Microseismns present.

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
Lat., 8° 57 30" N.; long., 79° 33’ 20"’ W. Elevation, 27.6 meters,
Instruments: Two Bosch-Omort, 100 kg.

V T
Instrumental constants.. 10 20.

1916. H.m. s Km.

Dec. 10|........ 34546 170 | Direction ? Phases
34804 --.{ indistinet on N-3,
3 46 10 «.] maximum ampii-
346 38 tude 10a.

19 35340 Direction?

3 83 50
3635
35445
38500 fouccinniliieona]onnans
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TanLg 3.—Late seismological reports. (Instrumental.)

] !
| Amplitude.| ) ‘ | Amplitude.
Date. Ch'::” | Phase.| Time. Pe’i:l.od taDnco. Remarks. Date. Cl::;'“' Phase.| Time. | Pg{l.od '2‘1; Remarks.
As | Ax | An | Ax
| | ! I - § o
Porto Rico. Vieques. Magnetic Observatory. U. S, Coast and Geodetic ~Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic
Survey. F. L. Adams. urvey. Frank Neumann.
Lat., 18° 09’ N.; long., 65° 27" W. Elevation, 10.8 meters. Lat., 21° 19 12" N ; long., 153° 03° 48" W. Elevation, 15.2 moters.
Instruments: Two Bosch-Omori. Tnstruments: Mino set aph of the § logical Committoe of the British Assocla.
on,
V T To
Instrumental constanls. . g l’g 11350 {nsteumental constant. . 18.6
- 7 T 1916. See
1916. H.m.s.| Sec. - 5
Dec. 2 |... 93206 3 Nov. 3 2
932 30 3 :
| 9 38 09 4
i 9 43 00 No lonf waves ap- 10
H 9 55 00 parent on E-W.
10 00 00 |. |
. 10 25 00 |. !
i i 11 Some doubt as to
motion previons to
Vermont. Northfield. U. S. Weather Bureau. Wm. A. Shaw 13% 402
Lat., 44° 10" N.; long., 72° 41’ W. Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration. M.
V T,
Instrumental constmts..{g }8 }i
i [ - B
19186, l X 1H73115|;0 Sec. » s | Em. v tooble "
.......................... or (60 record. Vs .
Doe. 14 ... L. 17 40 00 | ‘Phases Indiscorn:
l ible. Bl e.
! L
M
Canada. Ottawa. Dominion Astronomical Observatory. Earthquake ; ¥
Station. Otto Klotz. | U {.
Lat., 48" 23’ 38" N.; long., 75° 42’ 57 W. Elevation, 83 meters. | g 22
Instraments: Two Bosch photographic horizontal pendulums, ane Spindler & Hoyer F B3
80 kg. vertical seismograph. 181 P 11 50 00 Phases not distinet,
v T, 8 11 53 48
Instrumental constants: 120 26 : %‘( N
; [ 12 22 00
1016, | Ams. ! Se. | w | u | Em. 122330
Dec. 14 .oceeea 0001165205 .eeiiifoeiiioeeiid] 7,770 | Str microseisms L\ O 22 48 42
i .- R FRre mask much on 22 57 00
N-8. 23 01 00
23 04 00 1.
2 11 00
‘ P13 T 30854 | .| Merely a broadening
{ 31500 | of the line.
| = T, Strong microse{sms 2 ! ........ 636 12
| prevail. S 644 00!,
1 H 5
[ F masked by micro- id :?;ﬁ.
i Seisms. C 705001,
I F 83500 !
Ow=time at origin. { :2, % 352
Canade. Toronto. Dominion Meteorological Service. el e
) F 318 00 |.
Lat., 43° 40' 01” N.; long., 70° 23' 54 W. Elevation, 113.7 meters. BSubsoil: 8and and | N
Instrument: Milne horisontal pendulum, North. In the meridian. . 2 ;-i 14]5]
T
Instrumental constant. . 18. Pillar deviation, 1 mm., swing of boom==0.80"". 45 g » : Pmn%‘:}w
. ! moticn of paper.
(Report for December, 1916, not received.) i 13 3212 o
TN T L..... 2220 2¢ | Hcrelz{'!w“,‘"
C..en 22 41 00 4 of the lme.
Canada. Victoria, B. C. Dominion Meteorological Service. 6 53 00
: 654 12
Lat,, 48° 24' N.; long., 123° 19' W. Elevation, 87.7 meters. Subsoil: Rock. g ﬂ 3
Instrument: Wiechert, vertical: Milne horizontal pendulum, North. In the meridian. 3 58 30
: 40418
Te
Instrumentsal constant.. 18. Pillar deviation, 1 mm., swing of boomwd,54'". : |1'2 (l)g .
4 45 00
{Report for December, 1918, not received.) —

* Trace smplitude.
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TanLg 3.—Late seismological reports.  (Instrumental)—Concluded.
Amplituds.
Date. Cht‘:;” Phase.| Time. | T °.R°d ———-——-tg::;. Remarks.
i Az | Ax

Massachusetts. Cambridge. Harvard University Seismographic Station.

[3. B. Woodworth tempororily absent. Records interpreted and mcasured by the
U. 8. Weather Bureau.]

Lat., 42° 227 38" N.; long., 71 08’ 59” W. Elevation, 5.4 maters.
sand over cluy.

Foundation: Glaclal
Instruments: Two Bosch-Owmori 100 kg. horizontal pendulums (mechanical registration).

V Te «l
el constants. JE 8B 0
Tustrumental constants. AN 59 25 411

—
Km. |
3,190 !

H.om. s,
.| 14 05 40
14 08 36

1918.
June 3

..| F in microseisms.

B30 e ] Very feable record.

Sheet changed at bi»
18m beforesend of
quoke,

s

.................... 9, 9607,

SHEERR 58

Bg BL BIHUEY

N R

23

&
-
S

Fla
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EARTHQUAKES FELT IN THE UNITED STATES DURING 1916.
By W. J. Humrareys, Professor in Charge.
{Datod: Weather Burean, Washington, D. C., Feb. 3, 1f17.)

During 1916, 131 earthquakes strong enough to be felt
were reported from different parts of the continental
United States, as listed in the accompanying Table 1 and

aphically represented (a dot for each report) on chart
% at the end of this issue of the REvIEW.

On February 21, a quake of intensity VI (Rossi-Forel),
occurred near Asheville, N. C., that was reported from
seven States. For further details see this Review
March, 1916, 44; 154; also Taber in the Bulletin of the
Seismological Society of America, v. 6, p. 218.

On May 12 a quake of intensity VII, occurred near
Boise, Idaho. '

On October 18 a quake of intensity VII, occurred near
Birmingham, Ala., that was reported from eight States.
This is discussed in some detail by Finch and Hopkins
in this issue of the REVIEW, p. 690-693.

None of these, however, did much damage; merely
shook down some plaster, toppled over a few chimneys,
and the like.

A few quakes of moderate intensities, V-VI, occurred
in California, but none of them did any a}g}reciable
damage. A discussion by A. H. Palmer of the California
earthquakes will ai)peur i an early number of the Bul-
letin of the Seismological Society of America.

TaBLE 1.—Places in the United States reporting earthquakes during 1916.

[Consult also Chart XI (xr1v-153).)

Record feeble, phases
indistinct.

SEISMOLOGICAL DISPATCHES.!

Kobe, Japan, December 1, 1916.

Damage caused by the earthquake of Sunday, November 25, which
was briefly reported by cable, was considerably greater than was first
indicated. It was the most severe in 25 years. Some of the Japanese
earthquake experts believe the disturbance was due to the subsidence
of subterranean fissures below the sea hottom, off the city of Kobe.
(Assoc. Press.)

San Salvador, Republic of Salvador, December 20, 1916.

A volcanic explosion near the emall village of Lower Verapaz,
Guatemala, has caused the death of 15 persons. (Assoc. Press.)
Unionville, Nev., December 19, 1916.

Slight earth shocks were felt here on December 17th, 6:45 a. m. anl
on December 18th, 9 p. m., Pacific time. (Local observer.)

Redding, Cal., December 25, 1916.

Lassen Peak was in eruption to-day, emitting a great pillar of smoke.
(Assoc. Press.) -

Redding, Cal., December 28, 1916.

Two great pillars of smoke and steam poured from Lassen Peak
to-day, rising almost vertically from the main crater and reaching an
estimated height of 2,000 feet. The other smoke streamer from a

smaller vent was about half as high. (Assoc.
1 Reparted by the tion indicated lected by the seismological station
at Georgetown {Tnlve 5, %ashlngton, D. (:-n d ¥ the
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TABLE 1.—Places in the United States re gortmg earthquakes during | TapLe 1.—Places in the United Stutes reporting earthquakes during
1916—~Continues 1916—Continued.
{Consult also Chart XI (Xu1v-153).] {Consult also Chart XI (xL1v-153).)
- o T
Ap- A Ap- Ap- ~ Ap- Ap-
proxi- pml;]. Num- proxi- | proxi- se“m proxi- | proxi. | Num: pml;l. p"};[. Num-
Place. mate | mete | PO k"' Place mate | mate | Dorof Pl mate | mate | Dorof 'mote | mate | DOF.0f
- lati- | longi. | GUAkes aoe. Iati- | longl- | 9'2Kes ace. latf- | logi- | 11 Place. lati- | longi. |Ukes
tude tude ude ude tu tude tude | tude
(north).{ (west).| POrted- (north)). (west),| Ported. (north). ; (west).| Ported. ! (north).| (west). | Ported-
— ———— { |
cg‘m‘l’:“‘m“ GEORGIA—~CON. . NEVADA~cOD. ! I 5&:‘;’_‘_0 C‘;‘:O‘
rd. . s o s ., ’ . . .o
Livermore. . 37 40 | 121 45 1 85 10 1 ; Rhyollte........ 35 62 llo 50 P 1 || Gaffney,. 3508 8138 i
38 20 | 120 55 3 82 48 1 | Sharp... . 38 07 | 115 28 1 || Greenvill 4 50 | 82 24 1
36 37 | 118 01 8 81 05 1 |i ‘Tuscarora. .| 4118 l 118 13 | 1 || Greenwood 3410 8210 1
gz g {23 15 3 g ?g } . Winnemucca.. .| 4058 11743 3 irom;a Patl 34250 8223 1
18 15 5 : Landrum 46 1 S:
3712|121 s§ 3 §2 28 1! NEW KEXICO. ; . ! Liberty. . 3 474' :3 :? !’
3505 | 119 08 2 84 30 1 34 08 1 106 48 | 1 il Little Mountain! 3109 | 81 24 i
% g({ 1;3 ci; : g zlg } | Socorro......... i ! ! )\dourgzam Rest .| 3452 8309 1
. | i Neow! E
Mesa Grande....| 33 11 116 42 1 {| Washington. 82 46 1§ NEW YORK. { ) i Rgck I{xrly g: ;g g{ 32 :
Mount wﬂsun._ 34131 11818 4 i 4239 73 45 1| Santue 3435 8135 1
3322|118 52 3 IDAHO. { . P Albany. ..., 42 55 ’ 74 08 I 1 '; Spartan! 3452( 8158 1
34 221 118 30 2 H w Amsterdam.... 42531 7352 | 1 3§ Summervil 03] 8 14 6
:;:j ;g i}g :15: } Ar N } i gall&tgn‘l“ak ::l’ ;(1) | g 32 . 1| Walhalla, 34 45 ( 83 04 1
ofse. .. astchester . i 1w i q
345311916 1 || Bonanza 1 Glens Falls.. 7420 ! 1 ! estming 3435 | 808 !
3408 | 118 11 3 1 Gloversville. 73 50 | 11
g g 12 40 2 :1’ ' greanﬁcld 7343 | 2 || SOUTH DAROTA.
122 48 1 i 7451 | 1
3243|1715 1 1+ Little Fatie. 73 46 | 1 i Dine Ridge. . 43 02 1 102 32 i
g: g: 117 44 1 g ; g{;ul:dc ernon.. 4110| 7345 ] 1| Winoer.... ... 4324 9953 1
117 12 7 i Searsdale.......
3412 | 117 27 2 [ !
3358 | 117 21 5 1 | NORTH CAROLINA. .
40 33 | 124 11 2 [ 35 53 00 | 1 82 15 1
Iou.nd Valley...! 37 24 | 118 37 1 2 ;i Altapass ..] 3511| 8348, 1 8212 1
alings.....-. ..l 3636 | 122 40 7 3 Andrews 3536 | 8232! 1 85 58 1
San Rernardine., 34 07 | 117 19 3 17 Asheyille 3525 | 8214 l 1 I 54 45 H
8an Diego...... 3243|117 10 1 1 BatCave.. 35411 8224 1 85 14 )
San Francisco...| 37 48 | 122 1 t ! Black Mounmin 35161 8236 [ 84 07 1
3720 | 121 54 3 | Blantsre, 12 1 34 22 S
35 18 | 120 3¢ 4 ., Brevard. 1 82 10 1
3345 118 14 1 Brewers, 1 83 58 1
34 23 1 119 40 1 1 i Carolesn. 1 8 38 H
36 57 | 122 5 1 I Charlotte. 1 84 21 1
3458 {12028 1 1 {l Cullowhee 1 87 02 1
HEAE H  Eliabehis 1 & 2
izal n 1 M
3408 | 118 08 1 i Franklin. .. 1 5;‘::{,'\9,',’{2“" AR :
36 35| 121 38 12 7s58| 87TR 1 | Greensboro. 1 | Newport. o3 8312 1
3% 23| 118 32 L 008 8558 1 | Harmony.. 1| mogaraviiie... 0]} 3635 | 8300 i
3507 | 119 28 3 |l Henderson, 1| Sovanee 2] 3353 85 o8 1
3313|117 03 1 \ Hickory. 2 |l Gaviervill 1 3550 8333 1
34 00 | 118 30 2 { Highlands. 11 Spacte. . prfed 1
3416|119 17 1 | wm 1| Hot 8prings.....| 3505 | 82358 1| e B 58
32 H 73| 8718 i Tullshoms......| 3523 | 8614 1
el 1718 1 li Lake Toxaway..| 3555 8136 2§ wWallt 1
Warner Springs.| 33 17 | 118 37 1 35| 812 1§ Lenoir... 2| s118 2 || Jrolling........) 3543} 8538 i
Yorba Linda....| 33 51 | 117 50 2 B w4 1 8202 7 || Waynesboro....| 3518 | 87 45
38 1
COLORADO. 3538 8343 1 §f §3 é UTAR.
3802; 85121 1 80 38 1
Frances.... 1 8¢ 00 1 || Elberton,....... 3958 | 111 58 2
Grandlake. 1 83 43 1 || Santaquin...... 40 00 | 111 48 1
Absrdeen........| 3850 882 1 HEH !
gooo’::)\;ﬂ.le. R g: 43 gg g 1 78 20 1 VIRGINIA.
Be5| HB 2 rinth. . ) :
B | a5 2 || Fultom... 13417 s i B 1l Danvitle....... 3635 | 7032 1
34 54| 8358 1 Pomrvﬂla. .l 3242) 8822 1 82 20 1 Lynchburg...... 251 7000 1
Hs! un 1| Toomsubs......| 3223 | 8822 1k Norfolk.. . 3651] 7617 t
3414| 8429 2 ] Er 8 Ll Rienmond 1111} 3732 1T w 1
3436 8330 1 MISSOURL 78 02 1 /i Rognoke,.......; 3715} 79 57 1
45t 833 2 & 55 1 || South Boston...| 36 43| 78 57 {
436 | 845 1 || New Madrid....| 3835 | 8032 2 8223 1|| Wrtheville......| 3656 | 8105
3228 85 00 2
3B3O05| B4 28 1 NEBRASEA. % éz } WASHINGTON,
SEIRE 1 4310028 1 : 80 17 1 ’
ua g gs 2 Winston-Salem . Cedar Falls. ... }
3400 8408 2
302 8355 1 41 26 | 117 48 1 OREGON. 1 }
3417 8346 1 40 51 | 115 45 2 2
3418 8338 1 39 28 | 115 59 2 2
33161 8418 1 3930/ 118 48 1
34561 8344 1 39 44 | 119 58 1
3341 8418 1 4038 | 119 4 1 1
L. Fayette 3442/ 8518 1 36 00 [ 115 00 1 1 1
La Grange._ 3301 8501 1 41 58 | 117 45 3 1
32501 8338 2 390111715 1 1
3332 8B 1 Pahrump 36 11 | 115 58 1 || Chappells.. 1 WYOMING,
3356 | 84 32 1 || Paradise anley. 41 32 | 117 34 1 || Charleston. 79 56 -3
3227 855 1 Rebel Creek.....] 4139 [ 117 45 3 {| Clemson College. 82 52 1 ] Atlantfe.. .| 4230|108 45 1
Monticello......! 3316} 8338 1|l Reno...........] 3932]11049 1 li Columbia,...... 3400 8103 2 ongis.. . 1






