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Tanur IIT.—Data furnished by the Canadian Meteorological Service, January, 1919.
Prossure Tomperature. . Precipitation.
Alt\mde ) i
above f ———— '," [ g
Stations. M. 8. LI ‘.Sasﬁé‘;’& ?%&gﬁll Dlepnr- Mesn thpnr- ; Mean ' Mea !' | Dopar- ‘
to Haonn | to isan fom 1| e | tiam | maxl- | mini- | Highest. | Lowest. || Total rom 3 snEv?vtl“:‘xllL
leours h‘:mm normal. ;) min + 2.| normal, TUM. ] mum, !’\ normal.;
- —_— - |
1 i
Inches. | Inches.| Inches. | e °F. °F. I ® F. | Inches. | Inches.  Inches.
st. Johns, N.F 29,59 3 + 213 19.2 5s| 0 +6.25 1 " 13.0
Eydney, O 18 7.8 +50i 19.3 50 -5 1.0
Halitax, K. 29,78 Y55 107 R ] 5.8
uth, N. 29,81 iy 23.6 50 | 1l a1
Charlottetown, .82 + 3.2 15. J 44 i ~-12 | e
Chathem, N. B 28 29.87 ' + 59! | 315
Father Poiut, Q 20 29.9( + 2, ! 15,4
Quebec, Que. 16 20.8 T ¢ i R4
Montreal, Que. i 187 29,75 + 6. ! ! 16 8
Stonerliffe, Ont ! L P i
Ottaws, Ont... 261 2071 + 8 27,81 i 19.3
Kineston, Ont. 285 20.68 i 7, 3301 i n7
Toronto, Ont. . 379 29.58 + 7.9 36.0 4.3
‘White River, Ont 1,244 28.54 + Rg 20.0 i 14.7
Port Stanley, Ont. 92| 29.37 W2 =700 T, 49
Southampton, Ont. 650 3 29.23 [ JUTORTON I 7] <67l ant: 21,0
Parry Sound, On aRe G 2324 RIS Lovil miel w o1l 3us ! 33a
Port Arthar, Ont. 644 29.23 29.98) - 1t 16.7| 13,6 26,21 2 2.8
Winnipeg, Man, 760 29,08 20.95 - .18 1.0 +172.8 19,1 9 1.8
Minnedosa, Man . 1,800 28.05 29. - .14 950 +16.7; 1.8 6 7¢
Qu’Appelle, Sask..... 2,115 27.57 200!  — .18 1.7 +21.5 27.8 | 7.6 6.6
Medicine Hat, Albert. 2.14 27.54 29,38 - .21 2.0 . 5 42,0 ¢ 22,00 58 ~I5j 002 ~03A (e
Swift Current, Sask. 2,392 27.24 W88 - 20 25.51 224 AT 16.3 5.0
Calgary, Albert1. ,Ar%’ 25. 26 20,56 -17 L0 +22.6 42,0 20,01 3.4
Ranft, Alberta. .. domsat,  2nasi 997 03 I 2306, +1l.5] 33| 153 2.7
i ;
2,150 27.47 208 —.22 281 +20.0 | 9 1.7 0.6
LA, 28,97 28,901 -~ 19! 1270 201 221 3. 9.2
1,5021  28.07 9971 .2 15,61 4215 7.4 4.2 T4
L2020 2873 | 4+ .15 w3l +7.5. 36| 253! 0.7
230 20.78 )  30.02| + .05 4.3 + 2.8 45.0, 36 2| 33 &SI 042 ).
Barkerville, B. C. 4380 2552 20 % .00 2.8 + 6.0 l 01l 175 23.0
Hamilton, Bermuds B mes| W -loaf 87 Pt 17! TLoos8RL 7l SIE B56) #L62[..i.
SEISMOLOGICAL TABLES.

SEISMOLOGICAL REPORTS FOR JANUARY, 1919,
W. J. Humprunevs, Professor in Charge
{Dated: Selsmological Investigations, Weather Burean, March 3, 1919]

SEISMOLOGICAL ABBREVIATIONS USED IN THE INSTRU-
MENTAL REPORTS.

CHARACTER OF THE EARTHQUAKE.

I=mnoticeable.
II=conspicuous.
IITI=strong.
d=(terre motus domesticus)=local earthquake (sensible or felt).
V=§terma motus vicinug)=near-by earthquake (within 1,000 km.).
r= te&'rse mc;tus remotus)=distant earthquake (1,000 to 5,000 km.
istant).
u=(te{rw motus ultimus)=very distant earthquake (beyond 5,000

m.).
A=distanco to epicenter.
PHASES.

P=(undz prims)=first preliminary tremors.

a=P waves reflected n times at the earth’s surface.

S=(unde secundme)=second preliminary tremors.

SR,=85 waves reflected n times at the earth’s surface.
PS=transformed waves; longitudinal (P) to transversal (S) or vice

L=(undze longm)=long waves in the principal portion.
M=(und:we maximax)=greatest motion in the principal portion.
C=(coda)=trailers.
O=time at epicenter.
L,,,;,,:lorlv;g}n waves)rnuching the station from the antiepicenter (40,000

Lipepy=long waves again reaching the station from the antiepicenter
720,000 k). °
F=(finis)=end of perceptible trace.
NATURE OF THE MOTION.
-gimpetps)=ubrupt beginning.
emersio)=gradual appcarance.
T=period=twice time of oacillation.
A=amplitude of carth's movement, reckoned from the zero line.
I, N, or Z attached to & symbol signifies the E-W, the N-8,
or the vertical comlyonent, respectively, thus:
Pg is the E-W component of P.
Py is the N-8 component of P,
P, is the vertical component of P,
=MICrol, s—nxs mm.
# + 1,000
INSTRUMENTAL CONSTANTS.

Ty=period of instrument.
V=magnification of instrument.

versa. e=damping ratio.
TaBLE I.—Noninstrumental earthquake reports, January, 1919.
Apmaxi-[
mate l Approxi-| SPPrOxi-| Inten- | 0o
Day. élrme, ! Station. mate Il:fl‘t!e_ ! R‘.?):Z- o It)ix;;a- Sounds. Remarks. Observer,
ecn- latitude. | 0 | Foral, | shocks. g
i t
| S R | N
o« | oy o t s i
Jan, g 33 45| 116 45! 2 1, 2 C. E MeManigal,
20 3 18] 122 20 5 1 5 Gea. A. Lewis,
38 41| 122 30 4 | SEPTON eaaen F.B. ) ind
33 07| 122 18, 4 1., N Shack distinct. .| Press revort.
25 35 32| 119 00, 3-4 3 . Liko heavy trucks passing F. 'W. Warthorst,
35 651 119 23 3 1 Nos E. F. Foulke.
34 25) N9 12 5 1 Wwm H, Duncan
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TABLE 2.—Instrumental seismological reports, J v, 1919.
(Time used: Mean G rich, midnight to ight. N International.)
|For significance of symbols see this REVIEW, p. 59.]
- .
Amplituds. t . mplitude.
Ch: " Period. N " Deri . Dis- .
Date. |°B39¢ Phap, | Time. | POFo - : Date. | C4or) Phase, | Time. | P04~ — (Dl |  Remarks.
An 1 Ay { e Ax
: !
Alabama. Mobile. Spring Hill College. Earthquake Station. Cyril California. Mount Hamilic.. Lick Observatory.
Ruhlmann, 8.7J.
Lat., 37° 20 24 N.; long., 121° 3%’ 33 ", Elevation, 1,281.7 meters.
Lat., 30° 41’ 44’ N.; long., 88° (& 46 W. Elevation, 60 meters. Bulleti Uni it £ Calii A
tin of ¢ is hic St:ions, University o ifornia.
Instrument: Wiechert 80 kg.; astatic, horizontal pendulum. (See ulle of the Sm"mom ap‘nc § ’ ¥ )
(Report for January, 1919, not received. .
P bk ’ ) Calé!ornia. Point Loma. Raja Y wa Academy. F.J. Dick,
R X X Lat., 32° 43 03" N.; long., 117° 15" 10" W. Elevation, 91.4 meters.
Alaska. Sitka.  Magnetic Observatory.  U. 8. Coast and Geodetic . i
Survey. F.P. Ulrich. Instrument: T t, C. 15, West ape.
Lat., 57° 03 00 N.; lang., 133° 30’ 06 W. Elevation, 15.2 meters. N 1919. : H.m.» % " “';00 xm, Tremors during 24
Instruments: Two Bosch-Omori, 10 and 12 kg. B : | 5 e li?ou‘;:s p;’ex‘cﬁmg
v 7 : ( 16" 00=" on date
Tnstrumental constants: E 10 177 ; ¢ i | Frem
' >IN 10 16.6 .
* Amplitude on {nstrument.
Jane. ‘ o | Phases  markea  California. Santa Clara. University of S-nie Clara. J. 8. Ricard, 8.7.
1
f s doubetal are tn Lat., 37° 26’ 36 N.: lonz., 121° 57703 % . Elevation, 27.43 meters.
32287 large  irretular . . . [ .
322 48 waves of 05 1o (See Record of the Scismographic Statio:.. University of Santa Clara.)
328 14 1.0 mm. ampli
. 32818 tude,
| 32824 . .
33482 Colorado. Denver. Sacred IHeart Colirae. TEarthquake Station.
; in A, W, Forstall, <. J.
. 34 .. Lat., 39° 40’ 36 N.; long,, 104° 58’ 54/ W,  Elavation, 1,655 meters,

Arizona. Tucson. Magnetic Observatory. U. S. Coast and Geodetic

Survey. Wiltiam II. Cullum.

Lat., 32° 14’ 48 N.: long., 110° 50" 06" W,
Tastruments: Two Dosch Umori, 10 and 12 kg.

Elevation, 769.6 meters.

V. T
Instrumental constants: {,I\; 18 }348

.| E-W out of order
No well -defined
Jong waves.

e
CDODEEEDN

California.

Berkeley. University of California.
Lat., 37° 52/ 18 N.: long,, 122° 15/ 377 W. Elevation, 85.4 meters.

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

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

(No earthquake recorded duri:z January, 1919.)

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

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

Instrumental constants. { \ 1;'5 5T'4

1919
Jan. 1

tost in mext
quake.

.| 2330 30

On E-W only.
© 23 40 00 -

..} Not on N-8,




Javvary, 1919,

TABLE 2.—Instrumental

gical reports, J
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Y, 1919—Continued.

) T
Amplitude. : Amplitude. '
Date. c‘._'“":“" Phase.| Thmo. P"yfvl“’d' - :It&’:;. Remarks, Data. C‘::}.\_"“ Phase.| Time. | 9}.‘0‘1" f:g:.e. Remarks.
Ay, Ax Ag ) Ax
s . i i
District of Columbia. Wushington. Georgetown University. Hawaii. Honolulu—Continued.
F. A. Tondorf, S. J.
1919 H m. 3.
Lat., 38° 5¢’ 25" N.; long,, 77° 04’ 24 W. [Elevation, 42.4 meters. Subsoil: Decayed Jan, 7 [...o....| el...i 12 41 08
dlorite. X M g g 48
Instrumments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg, vertical, s . w
VT e 24312
JE 165 5.4 0 247 ..
Instrumental constants. .{N 143 5.2 ¢
z %0 %00 8 65400 |
6 58 48
— 706 .. 1.
1919 . m. s, s
Jom L {eeeerens 15818 Microseisras, N o z
% ;5 ‘1)3 : distinct main. 22 22 30
213 00 !
: i |5 3 PO, oL....| 10 00 54
23319 F in next quake. M 1010 12
) I PO 31757 F..... 0 31
31817 |.
3 24 37
3210
323240
1323424,
33020
33420 .
;33330
P8 29l Lo 32800 Loeatshock, et in
] 3 | 32318 *200 oislands. Prin-
2 I“:ﬂ%;‘,‘g:s‘;‘(‘l‘alz; C. 23 4 cipal portion a
because of local . et at gg’;
disturbancea. : "“‘l’i,‘ll motion(i
similar to recor
Bc&r_csly visible on of a quake on g
. . magnetograph.
3. 23 55 42 20
Heavy microselsms TP+ 1) 8 942 0 a
T dutieut, PO SO X cferans
* Trace amplitude.
Kansas. Lawrence. University of Keansas. Department of Physics
and astronomy. F. E. Kester.
Lat., 38° 57’ 30"’ N.; long., 05° 14’ 58'* W, Elevation, 301.1 moters.
) Instrument: Wiechert.
s EI7,7374":1
. 177 3.4 &
2216 5 1w Instrumental w“sm“"{N 205 3.4 41
nen - -| Mierosalsms. (Report for January, 1919, not received.)
005 43 i .
8 % 25 1 .
DR I R A Magnetic Observatory. U. 8. Coast and

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

Hawail. Honolulu.

Lat., 21° 19’ 12’/ N.; long., 158° 03’ 48" W, Elavation, 15.2 metera.

Instrument: Milne ph of the Seismological C: of the British Asso-
clation.

T
Instrumentai constan:..ls.a

1919
Jan. 1

P mEeRe

2300 1o e e 1Y

. F in next quaka.

i Waves of ampli-
tudegreater than
the width of the
record began
abruptly at 3h
14m30s.

888

REREE L uwwe
1 88R

-
[}

8ke

VOB
EFTBEY BR8N HRLES S8REsy

RERRRY

Maryland. -~ Cheltenham,
Geodetic Survey. George Hartnell.

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

V Te
Instrumental consta.nu..{'ﬁ }g ig

]

8L3322 SENRBVLLBRYSS 4guLLLy

1919
Jan. 1...

111135288088 855888

_.| Fin next quake.

ceeforanes Record not clear,
hases not well
Reﬁned.

BIERRMN R WOIITIICIIGE 4D bD M

1 [ Phases  obscursd
ePn._..1 1. 17 by microsaisms.
Mx....} 1 30
My .. L 34
Fs....]2 -

Fan....| L -
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TaBLE 2.—Instrumental seismological reports, January, 1919—Continued.
Amplitude. Amplitude.
Date. |CYA50] Phose. | Time. | Pefiod. - | Remarks. Dete. |OL8I0 pyoge, | ime. | Pegod Dl | Remarks,
As Ax As An
-
Massachusetts, Cambridge. Harvard University Seismographic Station, Massachusetts. Cambridge—Continued.
J. B. Woodworth,
Lat., 42° 22’ 36" N.; long., 71° 06’ 59" W. Elevation, 5.4 meters, Foundation: Glacial 1019, ! H.om.s.
sand over clay. Jam. 17 feee.....|0t.....]| 11 51 37 Some disturbance
Instruments: Two Bosch-Omori 100 kg. horizontal pendulums (mechanical registration). ﬁ ?75 gg ;I:gdf'rom 8 on-
V.Te 1202 29
Instrumental constants..{% g % 4;? - g (K g
12 15 ..
12 35 ..
1919, m. s | Sec. M p | km, 1238 ..
Jam. 1l........ Su?.... 53 51 16, 0007 12 55 31
exl.... 19 42 .
elx... 25 05 920 52 Esrlier phases
L. 3223 82341 masked by mi-
36 &5 9 28 22 croseisms.  Not
41 16 92035 recognizable on
45 .. EW,
08 .. F In next record.

~

N A I W I I EICIIILIICI e EI B30I My Y

SEIRTRESBHVRINNRBELY

........ 01....| 2904
Bp?....[23 19
Le?...[2326
Lx....| 2330

cerevere] Lmeeolf 020

N....| 027
CLwe.f 045
F.....l o081
148
150
159
159
159
159
300
200
200
200
i
11 51

ioBeanpggseh

¥

BEs anas
So =Jaa

REIIBEITSN

38

46° 48’ of arc.

8n, undamped; fol-
lowed Dby ex-
traordinary large
waves like MM
up to 72 mm.
Trace undamp-

A beasutifal Jentic-
of

Lrep_wWaves.
Must be 8 waves
coming back
from eaticens
trum.

Several disturb-
ances on N-8
tween 10b 4dm
and 13h; possibly
local tempersa-
ture offects. Mi-
croseisms  only
on E-W,

Time somewhat
uncer

Possibly part of
preeodmg, but
shown best on
N-S while pre-
ceding quake ls
most legible on
E-W,

Powder explosion
at Acton, Mass.,
26.8 km. BWEY,
bearing N. 75
w, Tempers-
ture about 0° C,
Rocord su eri

0

preceding. 8L

probably forced
round wave
raveling under
sound wave

around 333 m,

Pper sec. No

check on time at

origin  obtain-
able.

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

tory. J. B. Goesse, S. J.

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

Instrument: Wiechert 80 kg. astatic, horizontal pendutum,

V Ty e
Instrumental constants.. 80 7 51

(Report for January, 1919, not received.)

New York. Fordham. Fordham University. W. C. Repetti, 8. J.

Lat., 40° 51’ 47" N.; long., 73° 53' 08"’ W. Elevation, 20.3 meters.

Instrument: Wiechert, 80 kg.

V Ts e
Instrumental constu.nts..{% 7]% 5518 00

(Report for January, 1919, not received.)

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., horizontal pendulums (mechanical registration).

V T,
13 22

.
Ins:rumenm)constnms..{g 14 25 2{

» km.

1619.
Jan, 1

¥ in next ’quake.

B 88RuER 3
55888 EIsRE8H5E.

MEICILILIIW LY RN N RO RO N e 3
— enen

-3




Jaxvary, 1919.

TABLE 2.—Instrumental
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Yy, 1919—Continued.

! Amplitudo.

! Perlod.
Dsta. Ck‘xg:fw- Phase. T,

Dis~

tance. Remarks,

Time.
As Ax

Amplitude,
i Perfod. Dis-
T. tance.

! Au

i |

Remarks.

Charae-
Dato. | “yor"| Phase. N
Ay

Panama Canal. Balboa Ileights. Governor, Panama Canal.
Lat., 8°57' 39" N.; long., 19° 33’ 29” W. FElevation, 37.6 meters.

Instrumonts: Two Bosch-Omori: 100 kg.

V T,
Instrumental constants.. 35 20

3 .| Distance end di-
9 rection uncertain.
16 00 |........| *1,500 [*1,600 |.. Distance and di-
20 00 rection uncertain.

*Traca amplitude.

Maynetic Qbservatory. U. 8. Coast and Geo-

Porto Rico. :
Wallace M. Hill.

Vieques..
detic Survey.

Lat., 18° 09’ N.; long., 63° 37 W. Elavation, 19.8 meters.

Instruments: Two Bosch-Omori.

V T
Instrumental constanta..{}é }g %g
1919. H.om.s.| Sc. " I » km,
Jan. 1l...... 31915 8 Waves of irregular
31918 3 period and am-
32919 10 plitude; appar-
33005 20 ently  overlap-
33006 18 g{ng waves of
335 35 20 fferent periods,
33536 18 a larger wave
33552 18 showing occas-
337 .. 18 ionally when the
340 .. 18 phases colncide.
& 419 0
. 430 ..

Vermont. Northfield. U.S. Weather Burcau. Wm. A. Shaw.
Lat., 44° 10’ IN,; long., 72* 41’ W. Elevation, 256 meters.
Instruments: Two Bosch-Omorl, mechanical registration.

v T
Instrumental constants. . E }g }g

1919,
Jan. 1

888~

st conanalll

Se8Rs 5853

888RE

Canada. Dominion Astronomical Observalory. Tarthquake

Station. Otto Klotz.
Lat., 45° 23’ 33" N_; long., 75° 42' 57" W, Elovation, 83 meters.
Instruments: Two Bosch photographic horizontal pendulums, one Spindler & Hoyer
80k, vertical sefsmograph.

V T
Instrumental constants.. 120 26

Ottava.

hd

Sec.l K » | km,
9

1919,
Jan.

5

The source lay
negrer o _O¢-
town than Hall-
fax and was prob-
ably at least 1,500
km. away from
the former. F
lost in  next
’quake.

1

NNN»HE‘Q
SERERY
ey
s

Record very con-
fusing, especially
due to fact that
that the i records
on N-8 were npt
recorded on E-WV
and regulsr
phases appearing
on latter were
not visible on
former, Samae
phenomenon

rosent on IIali-

EYRELRES

P RShBEResREBERLER

8B BEE aneanhamwwuunocwsa

8x rocord.
13
35
50
26 ea microse-
6erenenf oL (B2 10 |eeeeeiderenencfonn [{Tpmry e
L..... 50 .. ) PO FPPUEN A
005
020
1358 Heavy  microse
201 isms.
220
11 49 Short, choppy ir-
11 56 rogular L waves,
12 02 the beginning of
12 02 which can not be
? accurately  do-
.12 18 termined.
122
12 34
3.
Barely discernible;
;%g bt | SR AIPRPON ) { heezy ‘microge:

Irrl;?ular. Heavy
croseisms.
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TABLE 2.—Instrumental seismological reports, January, 1919—Continued.

T
Amplitude. ! Amplitude.
Charac-| Period Dis- Charae-; Period Dis-
Date, |“ior. | Phase.| Time. o) tance. Remarks, Date, rreiy £ Phase, | Time. T, tance. Remaorks,
Ax Ax i Az Axn
Canada. Toronto. Dominion Meteorological Service. Canada. Victoria, B. C. Dominion Meteorological Service.
Lat,, 43° 40’ 01” N.; long., 79° 23’ 5" W. lEhwm.inn, 113.7 meters. Bubsoll: Sand and Lst.,48 24’ N.; long.,123° 10’ W. [Eloevation, 67.7 meters. Subsoll: Rock,
clay.
4 Instrument: Wischert, vertical; Milne horizontal pendulum, North. In the meridian.
Instrument: Milne horizontal pendulum, North; in the meridian, P
1]
Instrumental constant..18 7,. Pillar deviation, 1 mm. swing of boom-—0.45", Instrumental constant..18, Pillar deviation, 1 mm., swing of boom=0.54",
1919, H.m. s 1919, H.m. e 4'
Jan, 1 20342 Early phases Jan. 1 ........| P. 147321 F lost in pext
210 06 .| masked by mi- 8. 15753 .. 'quake.
236 48 croseisms. 'L 21150
253 42 . M.....] 24105
2 56 06 F lost in next
'quake. b U I, P. 31100
: 8. 31319
1 316124, First phases L 31717
32554 .| intermixed with M 324
32848 trailers of pre- F 605 23
32924 vious quake. « VERTICAL.
33l 54 | P 81118 2, F?
33630 . 8. 818 %
33848 M 328
344 42
3 5448 [} .| 20 39 59 |.
3 55 36 . 20 43 25
35718 20 51 17
40130
409 06 (30 PO 22 47 55
41312 . 22 53 49
L] 42124 T lost in microse 23 03 40
isms. 23 16 27
L T Y P Rre FQ RN (R I Heavy  microse- T feerrnans 017 28
isms at time of VERTICA
'quake at other 23 06 00
stations. 28 11 00
[} 26 36 7 |eenenens 04428
30 30 04725 |.
3312 05121
3836 |........ F lost in microse~ 05913
{sms. 11557
041 54 |
044 00 {. 8 217 08
046 0 F lost in microse- 221 36
isms, 224 34
203 06 241 55
205 24 N
20800 » F in microseisms. Y8 12 09 07
. | L 210 35
12 09 42 Microseisms going i 12 g 04
on.
12 18 48 F in microseisms. H VERTIC.
i | . 1209 L, P,
Microseisms going ! M.... 18 18 0
on.
T in microseisms.
Small microseisnis
'oIng on.
going 4526
46 55
Feb. 1 |........| L..... F inmicroseisms. 47 35!

SEISMOLOGICAL DISPATCHES.!
No reports for January, 1919.

1 Reported by the organization indicated snd collected by the sei: ical depart-
ment of Georgetown University, Washington, D. C.

®)
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SEISMOLOGY.*
SEISMOLOGICAL REPORTS FOR FEBRUARY, 1919.
W. J. HuMpEREYS, Professor in Charge.
[Pated: Weather Bureau, Washington, D. C., Mar. 1, 1019.]
TABLE 1.— Noninstrumental earthquake reports, February, 1919.
T
Approxi-|
mate . .
time Approxi-| Approxi-| Intensity| Number
Day. | Green- Station. mate '| mate Rossi- of  |Duration. Sounds. Remarks. Observer.
wich latitude, |} de.]| Forel. | shocks.
Civil.
. CALIFORNIA.
H.m. .’
Feb, 81 15 & 18 14 2 1 Geo. Linder,
Wi 24 00 118 24 5 1. .| Associated Press.
4 2 47 115 30 2 ) 1 H 0USH.
18 15 58 119 00 45 34 F. W. Warthorst.
118 25 5 1 .| Wm. F. C. Lowe.
118 42 4 2 C. H. Likely.
119 06 3-4 1 . .| Basil Prior.
118 15 5 1 Bome clocks stopped . A. Nelson.
119 08 5 11 2| Rumbling.........|ceeneeenen. .{ E. F, Foulke.
19 12 5 1 .| W. H, Duncan.
120 39 4 1 .{ J. E. Hissong.
118 14 4 I .| Geo. Linder.
119 40 5 14, .{ Associated Press,
118 50 f.......... 1 .| Mary Birkhead.
171 20 06 119 08 2 1 .| E. F, Foulke.
19 3 5 115 18 2 feeinnnas .| A. W. Bullivan
116 45 4 1 .| L. Watts.
115 30 3 ) .| H. M. Rouse
19 <] 115 30 2 1 .] H. M. Rouse
19 4 5 118 46 5 1} B INODe.coesrererranstecssrsesoaannnnss .| L. Watts.
115 40 4 3 Mud voleanoes active. M. D. Witter.
115 30 4 3 Sharp lurch, direction noticed...j H. M, Rouse.
19 5 30 115 18 2 il e A. W, Sullivan,
9] 13 2 115 30 4 1 H. M, Rouse.
20 3 59 115 30 4 1{ H M. Rouse.
115 35 4 1| Associated Press.
20 8 50 118 01 4 £ (. Q. F, Marsh,
251 22 39 122 18 3 1 Felt by persons at rest. Dr. E, F. Davis
122 20 58 2 gelsrung... Q. A. Lewis,
122 15 5 1 Emma Smith
122 48 4 1 E. H. Parpell
122 38 5 1 John Landis.
122 59 5 1 Mrs, John Kelly. .
122 26 3 1 U. S, Weather Bureai.
27 19 18 115 30 2 1 H. M. Rouss.
1 4 30| Bocorro. . 34 0B} 106 48 20 | Rumbling.........| Followed by 3 shocks. .....
1 20 30} Socorro.. 34 08| 106 48 30 | Runblimg.... Some alarm

* For explanation of abbreviations used in the following tables, sec this REVIEW, January, 1919, p. 59.

THE NEW SEISMOGRAPHS AT THE UNIVERSITY OF CHICAGO.

Two Milne-Shaw seismographs, one registering the
east-west component the other the north-south compo-
nent, have recently been installed by the Weather
Bureau in Rosenwald Hall of the University of Chicago,
the records from which for the months of January and
February, 1919, together with the constants of the
instruments appear in this number of the REview. The
horizontal pendulum of each instrument carries a
‘“‘steady’’ mass of only 454 grams. The registration is
photographic and is obtained by means of a simple but
effective optical train that includes a delicately balanced
rotating mirror. The concrete pier upon which the in-

struments are mounted rests upon bed rock 62’ 10"
below the level of the floor of the seismograph room.
While some difficulty is experienced on account of the
location, both as to tilting and wind disturbances, the
records are for the most part excellent. The machines
are maintained and operated by the Weather Bureau
in cooperation with the University of Chicago. o

The Milne-Shaw seismograph is described 1n detail in
a Handbook on the instrument by the maker J. J. Shaw,
West Bromwich, England, and, briefly, in the Report
of the British Association for the Advancement of
Science for 1915, page 57.—R. H. Finon.
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TaBLE 2.—Instrumental scismological reports, February, 1919.

(Time used: Mean Gresnwich, midnight to midnight. N o: International.)
[For significance o('symbols see REVIEW for January, 1919, p. 59.)
Amplitudo. | | Amplitudo.
Date. S‘t:: Phase.| Timo. P”,‘i“.od‘ - tgl‘; Romarks. Date. z?&ne; Phase. | Time. [P ",‘i}f"l' tg:ge Remarks.
Ap Ay | Ag An
Alabama. Mobile. Spring Iill College, Earthquake Station. District of Columbia. Washington. U. S. Weather Bureau.

Cyril Rubimann, 8. J.
Lat., 30° 41 44’ N_; long., 88° 08’ 46/ W. Elevation, 60 meters,
Instrument: Wiechert 80 kg.; astatic, hor{zontal pendulum.

(Nothing worth recording during January and February, 1919.)

Alaska. Sitka. Magnetic Observatory. U. 8. Coast and Geodetic
Survey. F. P. Ulrich.

Lat., 57° 03/ 00”” N.; long., 135° 30’ 06’ W. Elevation, 15.2 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
vV Ty
Instrumeontal CDnStBDtS..{E {g }g

(No earthquake recorded during February, 1919.)

Tueson. Magnetic Observatory. U. S. Coast and Geodotic
Survey. Wm. H. Cullum,

Lat., 32° 14/ 48” N.; long., 110° 50’ 08’/ W. Elevation, 769.6 meters.

Arizona.

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

V T,
Instrumental constnnts..{ﬁ ig i:

H.om.s,

Poor record.

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

California. Mount Hamilton. Lick Observatory.
Lat., 37° 20’ 24”” N.; long., 121° 38’ 34 W. Elevation, 1,281.7 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: Two-component, C. D. West seismoscope.

1919, u !
Feb. 4 *200 .{ Tremors during 24
7 +100 hours preceding
15 *150 |. h on dates
17 *200 given.
*Amplitude on instrument.
California. Santa Clara. University of Santa Clara. J.$. Ricard, S.J.

Lat., 37° 2’ 36" N.; long,, 121° 57" 03" W. Elevation, 27.43 meters.
(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College. 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.
Instrimental constants ........

(No earthquake recorded during February, 1919.)

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

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

V T
Instrumental constants.. 110 6.4

1919,
ch. 2

District of Columbia. Washington. Georgetown Universily.
F. A. Tondorf, S. J.

Lat., 38° 54’ 25" N.; long., 77° 04 24" \‘;V Elevation, 42.4 meters. Subsoil: Decayed
iorite.

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

14
E 165 54 0
Instrumental constants..{N 143 5.2 0
Z 80 3.0 0
1919, 1.
Teb. 2|........ 20 ..| Microseisms,
.| 20 .
RE
.20 29
20 50
16 {euevenn. 16 15 28 Heavy micro-
18 18 30 seisms.
1635 .. [ceeuinen
Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic

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

it h of the Sefsmol 1 Committee of the British Associa-

on.

Instrument: Mline

7
Instrumental constant. 18,1, Sensitiveness 0.40 arc tilt=1mm.

1019,
Feb. &5
9
9
12 The waves begin-
ning at 13& 05=
die out before the
swell to maxi-
mum,
12
2

*Trace amplitude,
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TaBLE 2.—Instrumental seismological reports, February, 1919—Continued.
l Amplitude. Amplitude. i
Date. 232;- Phase.| Time. |T a,?f’d' tg-xl:;. Remarks. Date. nch;lr'- Phase.| Time. |F °¥f’d' “332;. Remarks.
| As | Ax A | Ax
Tllinois. Chicago. University of Chicago. U. S. Weather Bureau. Massachusetts. Cambridge, Harvard University Seismographic Station,

Lat., 41° 47’ N.; long., 87° 37" W, Elevation, 180.1 meters.
1 Two Milne-Shaw borizontal pendulums, 0.45 kg.
Sensitivity.

V Te e
E 150 12 20:1 1”arc tilt=26.6 mm,
N 150 8 20:1 17arc tilt=13.2 mm,

Instrumental constants. .

REERESN
RBRNEEI
L BREB

8&8

one S555 wnoww
BEE KRE Bxage

. 888

L 88

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

Lat., 38° 57/ 30 N.; long., 85° 14 58 W. Elevatlon, 301.1 seters.
Instrument: Wiechert.
V To ¢
Instrumental constants. {% gg g: :i
(Report for February, 1919, not received.)

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

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

J. B. Woodworth.
Lat., 42° 22' 35" 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).

VvV Ty
E 10 15
Instrumental constants. .{nf 19 j5
1919 H.m.s. | Sec.
Feb. 1|[........ 00220 [Probably pert of
g (&g 40 ... 3l { ungg ithm, had
.. s beginning on
007 . 10 Jan. 31st.)
022 . 71
028. 81

V Ty e
Instrumental constants }EI ?g g 2:1
1919, H.'m.s. | Sec. ® w | km.

Jan. 31 |........ O . [ 8858 8 |oceeecifimnmanfoananss 2,357 | P masked by mi-

croseisms.

Feb. 1........ 00220 E-W damped 13: 1
i 003 54 .| by magnet oper-
| 006 32 ating automatic

035 44 alarm during M
I of heavy earth-
: quakes.
2‘% ........ N { BV Phases before
{ 20 06 23 .| L2ik25e4lemuch
| 20 05 38 distorted by ml-
J2015 21 croseisms.
.20 17 35
20 17 56
20 25 06
20 25 32
. 20 26 31
: 250 ..
12k 13 25 51 ¢ masked by micro-
13 32 20 selsms.
132721
. 13 85
gL,
23122
23120
2 34 59
237 49
238 03
240 25
2 42 45
25303
16 ... In..... 1820 21 . Cf. Ottawa ¢ 16
Lg....116 2035 L 18m 18s,
Lyg....i 16 20 43 N-S time lino tan-
F?.....16 20 52 gled hy heavy
eyclonic tilt of
pendulum to
north  for pre-
i vious 24 hours.
22 iiennnn 4. .. Rather wesk rec-
1 500 03 ord on both com-
1 504 22 ponents.
-E 08 lg
Mt { £33 8%
Fa?...] 530 ..

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

Lat., 38° 3% 15 N.; long., 90° 13’ 58 W, Klevation, 160.4 meters. Foundation: 12
feet of tough clay over limestone of Mississippi system, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

V Te ¢
Instrumental constants..80 7 5:1
(Report for February, 1919, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.

Lat., 42° 26’ 58" N.; long., 76° 29 0" W, Elevation, 242.6 meters.
Instruments: Two Bosch-Omori, 25 kg., horizontal pondulums (mechaunicul registration).
vV To
13 22

.
4
14 25 4

1
1

Instrumental constants. {II;’

km. %

..! [I’robably part of
the quake hegin-
ning on Jan, 31.)
Early pheses lost
n microseisms,
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TaBrLe 2.—Instrumental seismological reports, February, 1919—Continued.
Amplitude. Amplitude. .
Date. E&g’; Phase. | Time. |F e,‘gf’d' - t?rfz;;. Remarks. Date. S;::’ Phase.| Time. P“gf’d' mDn’z;_ Remarks.
Ap Ax Az An
New York. New York. Fordham University. W. C. Repetti, 8. J. Canada. Toronto. Dominion Meteorological Service.

Lat., 40° 51’ 47" N.; long., 73° 53' 03" W. Elevation, 23.9 meters.
Instrument: Wiechert, 80 kg.

To

Instrumental consmnts..{g ;g 55:8 g

(Report for February, 1919, not received.)

Panama Canal. Balboa Heights. Governor, Panama Canal.
Tat., 8° 57’ 30" N.; long., 79° 33’ 20" W. Elevation, 27.6 meters.
Instruments: Two Bosch-Omori, 25 kg.

V Te
Instrumontal constants. .10 20

1919, H. m.s. | Scc. ® " km.
Feb. 10..|........ Py....| 10 45 36 |... .| 295 | Direction uncer-
Pa....| 10 45 42 | tain.
Lin....[ 10 46 06 |.
Lg....| 1040 20 |.
Mn....| 10 46 52 |.

*Traco amplitude.

Porto Rico. Vieques. Magnetic Observatory, U.S. Coast and Geodetic
Survey. W. M. Hill,

Lat., 18° 09’ N.; long., 65° 27" W. Elevation, 19.8 meters.
Instruments: Two Bosch-Omori.
V To
Instrumental constaats. . g ;3 ég

(No earthquake recorded during February, 1919.)

Vermont. Northfield. U. S. Weather Bureau, Wm, A. Shaw.
Lat., 4° 10/ N.; long., 72° 41' W. Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration,

V To
Instrumental constants. .{ 11% 1156

H.m.s. | Sec. “ m km.
.| 20 26 00

2035 ..

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

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

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

V T
Instrumental constants..120 26

H.m.s.
000 40
001 30
015 ..
20

1819,
Feb.1... Ha?jy micro-
seisms,
[Probably part of
quake that had
its beginning on
Jan. 31.)

<

-
<
P,
X}

88888
88 RE5 HHHIEL H82w8

e
a0

—_=

FE®E PRNRNN

. oeIme
[R-1-3

P

2 |........]e

cenen

—-
=

Lat., 43° 40’ 017 N; lhng., 79° 23’ 54" W. Elevation, 113.7 meters. Subsoil: Sand
and clay.

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

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

1919, H.m,s.| Sec. " M km.
Feb. 2|........| . -.-| Microseisms make
. early P hases
. doubtfut.
M..... 20 28 24 |. F lost in microse-
isms.
) 2N DU LYoo |13 24542 ... el Microseisms going
on.
M..... 133530 ........ *300 foeeeii]ennnn F in microseisms.
15 23918 (... Marked  gradual
24224 . thickening.
300 007
16 Small microseisms
going on.
22 4 58 547] Small microseisms
..... 51012 going on. F in
microseisms.
*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 devistion, 1 mm. swing of boom=0.5¢"",

3
3=
3

1919, Sec. M B km,
Feb. 2 .. ..

BERE,

898 288 s
838

]

s
o> mw
eneo L

=]

16

)
888 88

T .
16 14 33

4 51 177|
4 56 42

22]iiannns P.....

*Trace amplitude.
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TasLe 2.—Instrumental seismological reports, February, 1919—Contd.
Amplitude,
Date. Ecl;:!" Phase.| Time, | 9‘,}0" ta?xi;. Remarks.
Ax Ax

TaBLE 3.—Late reports (instrumental),

Tlinois. Chicago. University of Chicago. U. S. Weather Bureau.
Lat., 41° 47 N; long., 87° 37" W. Elevation, 180.1 meters.
Instruments: Two Milne-Shaw horizontal pendulums, .45 kg.

V T, . Sensitivity.
Instrumental constants. .{E 150 12 20:1 1” arc tilt=26.6 mm.
N 150 8 20:1 1" arctilt=13.2 mm.
1919, H.om.s.| Sec. m " km.
Jan, 1 154131, . Beginning ¢f L not
203 50 |. weli defined,
22400 Record merges iuto
2 47 00 next quake.
1 .| 31027
.| 32230
J 32000 .| Beginning of L, not
.| 640.. weoll defined.
Jan. § Jd201219
.| 20 20 25
.| 20 35 30
.| 20 38 20
2110 ..
6 231700 {uvennras]ovnnnnn]oaneecfnanns P and § doubtlul.
1232100
.| 232500
.| 23 31 00
7 4 1104,
14545 (... ciii]eanan, 8,300?| More pronounced
15520, on E~W than on
201 00 N-8.
208 ..
250
250 00
310 ..
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CORRIGENDA.

In the Review for October, 1918,
Toronto, October 19, remarks should
tral America.”

In the REview for December, 1918, page 586, Table 2,
heading “ Octobér’’ should read “December.” Page 588,
second column should be headed ‘‘Hawaii, Honolulu,
continued.”

age 482, Canada,
%e ‘‘Possibly Cen-

SEISMOLOGICAL DISPATCHES.!

Havana, Cuba, Feb. 10, 1919.—A slight earthquake
shock was felt this morning at Santiago de Cuba, on the
southeastern coast of the isimd. There are no reports of
ani damage done.—(Assoc. Press.)

0s Angeles, Cal., Feb. 16, 1919.—An earthquake shock,
lasting almost o minute, was felt at 8:45 o’clock this
morning at virtually every point in Southern California.
No damage has been reported from any section.—
(Assoc. Press.)
San Francisco, Cal., Feb. 25, 1919.—A slight earth-
uake was felt here at 2:39 o’clock this afternoon. No
gamnge was reported.—(Assoc. Press.)

llected by the sei: )| 1 station

1 Reported by the orE:mimtion indicated and
at Georgetown University, Washington, D. C.

ADDITIONAL COPIES
OF THIS PUBLICATION MAY BE PROCURED FROM
THE SUPERINTENDENT OF DOCUMEN?TS
QOVERNMENT PRINTING OFFICE
‘WASHINGTON, D. C.

AT

25 CENTS PER COPY
SURSCRIPTION PRICE, $2.50 PER YEAR

I
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SEISMOLOGICAL TABLES.
SEISMOLOGICAL REPORTS FOR MARCH, 1919.
W. J. HuMpHREYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D, C., May 2, 1019.)
TaBLE 1.—Noninstrumental earthquake reports, March, 1919.
Approxi- N .
mote i pprox -
1 Approxi- Intensit
Day. | Ame, Station. mate Roasi- g:}&bﬁg Duratior., Sounds. Remarks. Observer.
wich latitude. Forel. "
Civil,
CALIFORNIA.
H. m. ° °
Mar. 1 4 19| Lonoak. 36 20| 120 55 4 1
7 Brawley. 32 59| 115 40 4 T tter.
15 7 53 | San Luls 35 18| 120 39 34 1 peopl U. S. Weather Bureau.
15 10 31 | Calexico 32 41| 115 30 4 1 Preceded by roards H. M. Romm
151 10 40 | Calexico 32 41| 115 30 4 1. Buildings creaked. . 1
19 6 06 | Calexic 32 41| 115 30 3 1 Abrupt lurch to nor
21 11 00 | Bquirre! 34 07) 17 19 4 1] MN Surnh Frantz.
27 50 { Hemet .. 33 451 116 56 5 1 C. E. McManigal.
|
TABLE 2.—Instrumental reports, March, 1919.
(Time used: Greenwich, midnight to midnight. Nomenclature: International.)
[For significance of symbols see REVIEW for January, 1919, p. 59.]
Amplitude. Amplitude, |
Date. Cl:::"‘" Phase.| Time. P°¥.°d tg)z:g:). Remarks. Dato. C'{g;‘“‘ Phase.| Time. P"{,""d “?n‘g;_ Remarks,
A Ax Ax Ax

Hill Colleqs.

Earthquake Station.
hlmann, §. J.

Alabama. Mobile. Sprn}g

Lat., 30° 41’ 44'’ N.; long., 88° 08’ 46 W. Elovation, {0 meters.

Instrument: Wicchert 80 kg.; astatic, horizontal pondulum.

(No earthquake recorded during March, 1919.)

Alaska. Sitka. Magnetic Obscrvatory. Ui, S. Coast and Geodetic

Survey. J. W. Green.
Lat., 57° 03’ 00'" N.; long., 135° 30’ 06** W. Elevation, 15.2 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
Vv T
10 15
10

Instrumental constants: { 15

(No earthquake recorded during March, 1919.)

Magnetic Observatory. U. S. Coast and Geodetic
Survey. Wm, H. Cullum.

Arizona.  Tueson.

Lat., 32° 14’ 48’7 N.; long., 110° 50" 06" W. Elevation, 769.6 mcters.

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

V T

Instrumentsl constants {IN lg i;

1910, i H.m. s | Sec. a a | Km.
Mur. 9j........ H 142 00 2 10 10 §. ..| Apparently aslight
| 44500 L) PP S near-hy shock,
I
California. Berkeley. University of California.
Lal., 37° 52 16'* N.; long., 122° 15" 37" W, Elevation, 85.4 meters.

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

Mount Hamilion. Lick Observatory.

long., 121° 38’ 34’7 W. Elovation, 1,281.7 meters,

California.
Lat, 37°20" 24" N.;

{8ee DBulletin of the Seismographic Stations, University of California.)

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

Lat., 32° 43 03" N.;

long., 117*

15" 10" W,

Elevation, 91.4 meters,

Instrument: T

t, C. D.

‘West

Homs

Tremors during
hours preces l
160 00m to 2‘ith
snid  15h OUm to
31st. on dates
Eiven.

California.

*Amplitude on instrament.

Santa Clara.

Lot., 37° 26° 36" N.

. long., 121° 57/ 63" W,

University of Senta Clara.

J. 8. Ricard, S.7J.

Elevation, 27.43 meters,

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

Colorado.

Lat., 30° 10" 36" N.;

Denver.

Sacred Heart College.

A. W, Forstall, S. ¥

long.; 104° 50" 54" W,

Elevation, 1,65!

Earthquake Station.

5 meters.

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

1919,

Mar. 14 9.

i

Hom.s.
I8 40

2230 ..

1942 ..
1951 ..

297 ..
237 ..

120 L.
1240 ..

Sec. n

km.

. Vnry strong aclive

ity at intervals
during day,
Stronger nn N-B.

Distinet but  too
small to be anal-
yred.

.1 Small and indis-

tinct,

activity,
reially at
huurs marked.
Somoew l)ut
dtmh( ful
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TABLE 2.—Instrumental reports, March, 1919—Continued.
— T . I f
‘ | Amplitudo. ) ] Amplitude.
Date. :Ll;g;.x\c- Phase, | Timo. P",‘isf’d Eﬁ{ﬁl‘g;} Remarks. Date. (l::;"\o—( Phase.| Time. P“{f."d tazé%. Remarks.
| An | Ax i | an | ax
: i
District of Columbin,  Washington, U. S. Weather Bureau. Iawaii.  Honoluln. Magnetic Observalory. U. S. Coast and Geodetic

Lat., 38° 3¢/ 12 N.:lonw., 77° 03’ 03’ W, Elevation, 21 meters.

Instrumnent: Marvin (vertical pendulum), undamped,  Mechaniceal registration.

-,
Instrumental constants. { I‘ID ‘{"_‘I

8,790 | Searcely visible vn

District of Columbia, Washinglon. Georgetown University.
¥, A, Tondori. 8, J,

Lat., 38° 54’ 25'" N.; leng., 777 0 247 “lrf lIt‘:lcvutiou, 42.4 meters,  Subsoll: Deeayod
lgrite.

Instruments: Wicchert 200 ky. astatic horizontal penduluns, 80 kg. vertical,

1919 _
Mar. 2 Heavy micero-
seisms,  No dis-
tinet main. ¥
doubtful.

| Heavy micro-
seisms.  No dis-
tiet main, ¥,
L difticult.

12 30 57 ]

33912 -] ¢ is so masked in
359 54 microseisms that
3 interpretation is
impossible. &
417 13 12 Hoavy micro-
17 15 02 seisms.
J1mr ..

Instrument: Milne selsmograph of the
Ass

Survey.

Frank

Neumann.

Lat., 21° 197 12" N_; long., 158° 03’ 48” W. Elevalion, 15.2 meters.

$50¢ia

To
Insteumental constant. 184,

smolagical Comumittee of the DBritish
o1,

Sensitivity, 0.0,

191
Mar,

S.
1

1+ 2 E

See,

m n J K,

Perimds uncertain,
Paper moving ir-
regularly,

Beginnine of L
confused.
P fint and un-
certain.

Preceded and fol-
lowed by tre-
mors extending
10 the mnext
quake,

Followed by tre-
mors.

Two series of long
. ‘waves.

* Trace amplitude,
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TABLE 2.—Instrumenial reports, March, 1919—Continued.
Amplitude. ) Amplitude. .
Date. Cl:::fw' Phase.| Time. |F eyi!?d t{:&'e Remarks, Date. Cl;z:ﬂo- Phase. | Time, |Teriod ‘El;cs;_ Remarks,
An | Ay ' ’ T | As | Ax

U. S. Weather Bureau.
Lat., 41° 47 N.; long., 87° 37" W, Tlevation, 180.1 meters.

Illinois. Chicago. University of Chicago.

Instruments: Two Milne-Shaw horizontal pendulums, 0.45 kg.

V T, e Sensitivity.
150 12 20:1 1%are tilt==26.6 mm.

Instrumental c”“st““‘s--{f\? 150 '8 201 17are tilt=13.2 mm.

1919,
Mar. 2

ol

BEEVRY SHLIR2Ya

» Km.

. .| 9,160 | Record very well

.| _detined,

On March 6th To
on hoth instru-
ments set to 12
see, Sensitiv-
ity, 28 mm.

Well defined
record.

b K
SERER=

[S1 X1 TSI ST FNCNOEYY

ST
P 8833

P not woll defined.

I Fin microseisms,
b,

Other phases not.
diseernible. Very
heavy micro-
SCISMS.

164630 ........ ..
J17 M4,
41750 ..

.{ Not on N-8, TPos-
sibly not scismic.

Kansas. Lawrence. University of Kansas. Department of Physics

and Astronomy. T. E. Kester.

long., 95° 14’ 58" W, Xlevation, 301.1 meters.

Lat., 38° 57 30"’ N.;
Instrument: Wiechert.

Instrumental constants. {E %g ;: :}

(Report for March, 1919, not reccived.)

Maryland. Cheltenham. Magnctic Observatory. U. 8. Coast and

Geodetic Survey. George Hartnell.

, 76° 50° 30" W, Elevation, 71.6 meters,

Lat., 38° 447 00"’ N.; long.,
wo Bosch- Cmori, 10 and lzi\g

Instruments:

LV T
Instrumental constants.. {5 10 14

N 10 14
1918. H.m. s
Mar. 2 339 21 .| No_lonz waves on
340 01 E-Wia few onty
349 33 on "1~§
349 45 |,
418 30
438 ..
2
9 - Record very faint
with thc L\('(‘p-
tion o

Harvard University Seismographic Station .
J. B. Woodworth.

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

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

V. T €

Instrumental constants. {ﬁ gg g 4:01

Massachusetts. Cambridge.

T
1919, H.m.s. km.
Mar. 2 3 26.59 9,150 | Pn masked by
33919 .. microseisms. el,
3 49 37 faint and ditficult
349 49 to fix. eL?—S
35439 ives  A=0860.
4 08 39 -W damped
400 07 151,
40026
41019
413 55
424 14
426 50
52311
2 P} N1 2+ O PN R PO, Trobably from
11 57 same  epicenter
11 57 as preceding “ho-
mocentric.”’
N-shaped wave, i
fromn east.
N-shaped wave, 1
from north.
Faint maxima,
L N Y] Probably same epi-
.| centerastwopre-
ceding.
oL not clear,
M. P P PR PR cresreafionaans E-W out of com-
mission, 11h
S6mo13h 42.m
b2 PN
Sinsnoidal,
Missouri.

Saint Louss. St. Lowis University. Geophysical Observa-
tory. J. B. Goesse, S. J.
Lat., 38° 38’ 15" N.; long., 90° 13’ 58" W. Tlovation, 160.4 meters. Foundation: 12
foct of tough clay over hmestonc of Mississippi system, about 3 fect thick.
Instrument: Wicchert 80 kg. astatic, horizontal pendulum.
VT

€
Instrumental constants.. 80 7 &1
(Report for March, 1919, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26" 58'" N.; long., 76° 20’ 09" W. Iilovation, 242.6 meters.
Instruments: Two, Bosch-Omori, 25 kg.. horizontal pcndelums (mechanical
registration).
- €
4 9o 4
Instrumental mmwmm\..{}\; II; ff' ’“
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TABLE 2.—Instrumental reports, March, 1919~Continued.

{ Amplitude. I Amplitude.
Date. C}{g:f":' Phase.| Time. Pe.'l'!?dé- C'?ulg;‘ Remarks. Date. Cl:z}:f’c' Phase.| Time. Pa%od tﬂz;_ Remarks.
! Ax ‘ Ax An Ax
Panama Canal. Balboa Heights. Governor, Panama Canal. Canada. Oftawa. Dominion Astronomical Observatory. Earthquake
Station Otto Klotz.
Lat., 8¢ 577 39 N.; long., 79° 33’ 20'* W, Elevation, 27,6 meters.
037 38 N[+ 5o 490 E7r g
In:truments: Two Bosch-Omord, 100 kg. Lat., 45° 23’ 38” N.; long., 75° 42 57" W. Elovation, 83 meters.
v T Instruments: Two Bosch phot hic_horizontal dul one Spindler & Hoye
Instrumental constants.. 35 20 80 kg. vertical seismograph.
V T,
1919. Instrumontal constants.. 120 26
Mar.
1919, H.m. km.
Mar. 2 327 8,260
! 339 .
3 49
%
4
K 415
42
4 30
4 40 F (:x microsefsms,
2.
* Trace amplitude.
Porto Rico. Vieques. Magnelic Observatory. U. 8. Coast and Geo-
detic Survey. Wallace M. Hill.
Lat., 18° 09’ N.; long., 85° 27" W. Elevation, 19.8 meters, F 1215 og\&mselsms,
Instruments: Two Bosch-Omori. 9 317 The thres quakes
v T 329 .| bear a remarka-
E 10 i 333 blo resemblance
Instrumental consmnts..{ﬁ 10 19 340 to une another in
340 general appear-
400 anceinall phases.
. 412 The valucs are as
1919. m.ma i 420 read but the ox-
Mar., 2(........ oLg...| 35938 i 427 actsecond for Sis
Ms....| 40330 A I 70N 43 difMcult to deter-
obn... "4 0532 i mine and the dif-
My.. 408 31 forence in_ A is
F.....|] 410.. probably duc to
this.
11 38 48
121312 Fin microseisms,
i
- I6 {seennnnn e?.....| 810 Heavy microse
1223543 oL, 8 3) 1sms.
B “lew
17 | eeereeef 0LoL (B30 2 |..... B0 IO IO
1 Heavy wind trom-
3 §G 56 17 02 ors and microse-
3 5736 b1 ERR ) ZRA £ } 18 [eeeenee IR RN isms. 1 waves
40 .. ! . o(dsnmu awmph-
2 228 }3 tude.
333007 22 fiiiinnan 9L-~--{{;§3 . } 18 |{.cecuiafensnacsfene-n. .| Baraly discernibile.
20 30 18 o
2033 .. 25 |oereeene] deunen| 351261l 1S PR SN IS May not beselsmic.
2034 .. 352 ..
e N s I
Vermont. Northfield. U.S. Weather Bureaw. Wm. A. Shaw. b P oL....i0 8 - 28 |oceefeenenseanee..| VOESmALL barely

Lat., 44° 10’ N.; long., 72° 41' W, Elevation, 256 meters.
Instruments: Two Bosch-Omori, mechanical reglstrntio}x.
V T
antmmentalcnnstants,.{g ;g }';

(No earthquake recorded during March, 1919.)
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TaBLE 2.—Instrumental reports, March, 1919—Continued.
) | Amplitude, ) | Amplitage. |
Date. m::;"‘* Phase.| Time. Pe{{‘)d tgg;a. Remarks. Date. Cl{:?c- Phase.| Time. Pe’F.ud tg’g; Remarks,
As | Ax As | Ax
Canada. Toronto. Dominion Meteorologicel Service. Canada. Victoria, B. C. Dominion Meteorological Service,

Lat., 43° 40’ 017 N.;

long., 79° 23’ 54" W. lflevntiou, 113.7 meters. Subsoil: Sand and

Y.

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

To
Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom==0.45".

1919, |
Mar. 2 ...,

-} 14 34 12¢
9 18 48?7

.| Real P osslb!vnot
recorded. Times
doubtful.

8 waves falrty large.
Times doubtiul.

........ L.£C (R PP FR

P waves vory mi-
nute; 8 fairly
large,

Gradual  thickeo-

ing.

thicken-
May nut Do
seistic.

Girne lu.ll

Merged into noxt
quake.

Dual earthquake.

* I'raco amplitude.

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

T,
Instrumental constant.. 18. Tillar deviatior, 1 mm., swing of boom=0.54"",
|

1919, A A
Mar, 2 ... 3 50 46 Vertical: M at 4%
; 172 208 With pues].
35838,
4 27
4 13
4 46 |.
61819 .
12

0 Vertical: M at 128
22 .| 40m 30e with &
46 period of 16* and
28 p=3.

16

4
9
Clock stopped from
) 176 of the )b Lo
I : carly morning of
: 1 the 17en
|
21 |

VERTICAL.
16 44 00
16 48 36

16 04 50 |.
18 11 22

17 22 47

*Tracc amplitude.
TasLE 3.—Laic reports (Instrumental).

New York. Ithaca. Corncll University. Heinrich Ries.

Lat., 42° 26" 58" N.. long., 76* 20’ 09"/ W. Llevation, 242.6 mcters,
Instruments: Two Bosch-Omori, 25 kg., horizontul pt,udulums (mechanical regisiration),

instrumental constants. {E {3 z

1919, H m. 8. i
Feb. 2 .| 20 25 33 . In addition to the
2036 . quuke of Feb. 1
given in the Feb-
ruary Review.
15 |eaennns] eL....| 24130:
F..... 246 .. ...

SEISMOLOGICAL DISPATCHES.!
No dispatches for March, 1919.

S Reported by the organization indicated n.ml cnllet‘tud by the scismological departs
ment of Georgetown University, Washington, D.

o
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SEISMOLOGY.
W. J. HumerrEYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D C., June 3, 1919.]
TasLe 1.—Noninstrumental earthquake reports, April, 1919.
Approxi- f
zate Approxi-Approxi- | Intensit
. time, ApproXiARDre W Number| Dura. 3
Day. G;f:é' Station. ln!tzll?ude. |nr?vlla;ndn IF(g:iL of shooks.| tlon. Sounds. Remarks, Observer.
Civil
ARKANSAS,
H.m. e ! et See.
Apr. 8 8 40 | Ravenden....c..cceceunen 36 30 91 11 2 N ORI FOUN AP May not be a quake.......c..... L. H. Walker.
CALIFORNIA,
1 5 46 | Calexico............ we.d 32 41} 115 30 3 D B I LT O H. M. Rouse.
13 14 18 | Stanford University i 26| 122 12 2 1| 2 NONO....civenevcefacseceanananaans .] Dr. 8. D. Townley.
19 | 9 24 Calaxico.,..............{ 32 41] 115, 30 3 1 Preceded by aJar...cooeeeennnan H. M. Rouse.

NOTE.

The following note by D. L. Hazard, Chief of Division
of Terrestrial Magnetism, U. 8. Coast and Geodstic
Survey, gives some records of the sea waves produced by
the earthquake of April 30, 1919:

“The tide gages of the United States Coast and Geo-
detic Survey at San Diego, and San Francisco, Calif.,
and Honolulu, Hawaii, recorded a marked tidal disturb-
ance ou April 30, 1919.

“At San Francisco, the first effect is shown on the
tidal record at 18® 40™ Greenwich mean time, at San

Diego at 18" 45=, and at Honolulu at 13" 45=. The

rincipal effect lasted from 12 to 20 hours and there are
indications of a disturbance some hours later, although
it can not be determined whether the effect was produced
by wind or by the earthquake.

“The records of this earthquake from the seismographs
at the magnetic observatories of this bureau are some-
what confused, and suggest the possibility that there
may have been two earthquakes at nearly the same time,
but the indications are that the principal earthquake
occurred at about 7% 16® Greenwich mean time, the
origin being somewhere in the southern Pacific.”

Tasre 2.—Instrumental seismological reports, April, 1919,

{Time used: Mean Greenwich, midnight to

st N, 1 Inter

tonal.)

[For significance of symbols see REVIEW for January, 1919, p. §9.]

Amplitude,

Char-
scter.

Date. Fhase.) Time. |Foflod E'g:&j Remarks.

s |

{ Amplitude.

Phase.| Time. Dis-

tance.|

Char-
acter.

Date. Remarks.

As An

Alabama, Mobile. SP""":& Hill College. Earthquake Station.
Cyril Rublmann, 8, J.

Lat., 30° 41’ 4" N.; long., 88* 08’ 46 W. Elevation, 60 meters.
Instrument: Wiechert 80 kg.; astatic, horlzontal pendulum.

Sec.

eP....

E-W  component

Alaska. Sitka. Magnetic Observatory. U. 8. Coast and Geodetic
Survey. F.P. Ulrich,

Lat., §7° 03’ 00” N.; long., 135° 3 08" W. Elavation, 15.2 meters,
Instruments: Two Bosch-Omorl, 10 and 12 kg.
V T

10 17.7

Instrumental constants..{xr .39 356

i8e..
R

Poor record.

*Trace amplitude.

1919,
Apr. 17

EEmEEy
jyNES
P 8BREER’Y

©©0001000909 I~ =d:
SREVSSRREEN
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TABLE 2.—Inetrumental selsmological reports, April, 1919—Continued.
Amplitude. \ Amplitude.
Char- Period] | Dis Char- Perlod Dis-
Date. aoter. Phase.| Time. T, 4 . Remarks. Date. aoter. Phase.{ Time. T. Remarks,
An Ax | As Ax
Arizona. Tucson. Magnetic Observatory. U. S. Coast and Geodetic Colorado. Denver. Sacred Heart College. Earthquake Station.
Survey. Wm. H. Cullum. A. W. Forstall, 8. J.
Lat., 33° 14’ 48" N.; long., 110° 50’ 06" W. Elovation, 760.6 meters. Lat., 39" 40" 36" N.; long., 104° 56’ 54’ W. Elevation, 1,655 meters,
Ins ents; Two Bosch-Omor, 10 and 12 kg, Instrument: Wiechert 80 kg., astatic, horizantal pendulum.
1‘3 ﬂ- A 1910. alr. &-. a 5| km. !
T, PN FOTORIRN ida] waves
Instrumental constants. .4y 3¢ 13 P! 10 : of small ampll.
112.. [.. ...| tude. Large pe-
) riod.
Al T T Y Y WO Wi Iregular  sinusol
pr. . . . 108.. usol-
20 58 48 115 o0 fecmeecafoemcinrnioenneencfonenns da
21 03 06
2103 11 | 2, .. Very digtinet. P
21 08 35 L2104l not discernible.
21 08 40 2111 .
21 09 50 2122 1
2., .. Amplitude greater AAU.
21 14 . than given. B8ty-
2126 . lus off from 21k 2208 .. P not discernible
10 to 21k 13m, 2211 0 on N-8,
18 04 37 2213..
107 23 |.. 4220
08 30 |. |2222..
09 00
1023 4789,
2111 .. 74530 8s obscured by
11 2 | o787 .. marks,
M. 760 ..
15 . 808..
3a. 911 ..
912..
19 [oeenee. 30823 ). No definite phases.
30837|..
34 .. *Trace amplitude,
80 {....... ; 219 ﬁ District of Columbin. Washington. U. 8. Weather Bureuu.
813 44 Lat., 38° 64’ 12" N.; long,, 77* 03’ 03"’ W. Elevation, 21 meters,
e A Instrament: Marvin (vertical pendulum), undamped 1reg
R V T
* Trace amplitude, Instrumental constants.. 110 6.4
i i Tverst ’] Y 1019, . m. 8 ! Sec
California. Berkeley. University of California. Ape el » P verys! )¥1 de
Lat., 37° 52' 16” N.; long., 122° 15’ 37" W. Elevation, 85.4 meters. el fued p‘is,\m, -8,
{See Bulletin of the Seismographic Stations, University of California.) aiscernible.
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.) Movement dies out
on E-W much
sﬁgger than on

California. Potnt Loma. Raja Yoga Academy. F.J. Dick. R .
Lat., 32° 43’ 03" N.; long., 117° 15’ 10" W. Elevation, 91.4 meters. g} }g g
Instrument: Tvwe ponent, C. D. West 21 50 00 |-
22 20 00
1919 Hm.s | Se. v L im. 30242 NoLwaves vistble
. e oe s feeneeen #100 | Tremors during 30810
Sing 3o Pon -
geding on 113438 |,
dates given. 11 41 14
11 47 50
1230 ..
15 54 50
X .-.| 18 02 00
2% | ? g 53 Record indistinct.
- : 00 |
30 |. .- oo *50 14100
158500 ).
* litude.
Trace amplitude. 65152, Salvador.
California. Santa Clara. University of Santa Clara. J. 8. Ricard, S.J. S ﬁ i‘? .
703 30
Lat., 37° 26’ 36" N.; long., 121° 67 03" W. Elevation, 27.43 meters, 73500 .
(See Record of the Seismographic Station. University of Santa Clara.) Tam | Large record) but
e S o 80125 pretation.
- - 810 ..
827
11 40 o]

*Trace amplitude.
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TABLE 2.~—Instrumental setsmological reports, April, 1919—Continued.
Amplitude. Amplitude.
Date. | SE8™ | phase. | Time. |Fofod D] Remarks. Date. | ChSr| Phase. | Time. | PO Dl | Remarks.
’ As | Ax Aw | An
District of Cnlumbm Washm ton. G'enrgctown. University. Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic
A. Tondorf, S Survey. Frank Neumann.

Lat., 38° 54’ 25 N,; long., T7° 04’ 24" Vgl dl;:;evation, 42.4 meters. Subsoil: Decayed
orite.

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

V To e
E 185 5.4 0
Instrumental constants..{N 143 5.9 0
Z 8 8.0 0
1919. H.m.s.
Apg i 4114124 Not shown on N-S,
H 52 08 .| Sheets changed
12 03 27 at 135 09=, quake
1218 .. still going on.
20 58 52
20 58 53
21 03 38
21 08 30 [ceacecs|eanrecnalansnncca]ecinacfecccacccncccanancese
21 08 38
210921
.{ 21 10.00
21 12 02
22165 ..
18 |eeseens Py hardly shows.
Microseisms pres-
ent.
F difficult.
.| No other phases
b discernible. M1
croseisms pres-
ent.
21 Joveeens N-8 poorly de-
F lost in changing
sheets,
eeeenen 6 51 eP poorly defined
3 6 56 - onpN-SY
701
730 ..
30 73120 .feP and other
735863 Hhasu poo:lg de-
7422 ned on N-8.
74223 Vertical ' compo-
801 06 nent poorly de-
81783 fined.
82018
82020
82420
1323..

* Trace amplitude,

Instrument: Milne

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

1 C. "

To
Instrumental constant..18.1.

h of the Ses

tion.

1 the British Associa-

"
Sensitiveness 0. 40 arc tilteel mm.

1919.
Apr. 17

17

18

vesanesl

H.m.s. | Sec. " m km.
21 21 48 foeeeoifecenooai]anceconafonanas
21 27 06 15 *900 |.....
2245 ..
13 40 48 19
13 45 00 *100 [+eecccneferanns
18
21
22
20
19 .
a5 coeses]
*500
046 .. 19
11630 17 *700 |-c...
12030 ceefeenane
135 ..
717 .. an
72 *300
738 ..
7 26 00
7322
73542
7 4130
1302..

Probably local.

The times given for
8 and L refer to
oints of marked
crease of am-
plitude.

* Trace amplitude.
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TaBLE 2.—Instrumental seismological reports, April, 1919—Continued.
Amplitude.
Date. Remarks. .| Phase. | Time. P‘ER tﬂ;_ R .
As Ax
IMlinois. University of Chicago. U. S. Weather Bureau.  Kangas. Lawrence. University of Kanses. Department of Physics
Lat., 41° 47 N.; lang., 87° 37 W. Elevation, 180.1 meters. and Astronomy. F. E. Kester.
Instruments: Two Milne-Shaw horizontal pendulums, 0.45 kg. Lat., 38° 577 30" N.; long., 95° 14’ 58 W. Elevation, 301.1 meters.
v T Sensitivity.
150 12 201 17 arctilte26.6 am. Instrument: Wiechert.
Instrumental constants..\Nj 150 g 20:1 1" aro tilt—13.2 mm. v T e
E 177 34 41
1919, H.mi.s, m. Instr “m"nm"m"m“"{u 205 34 41
Apr. 05435]. 8? Tu of N-8 12 B
131 00 . ensitivity |
14030 ma until Apt, ' Homa| See. | u | km.
222 00 21. 20 5823 |.. .
30000 . 20 58 28 |. 8 uncertain.
2102 55 | X
404 50 Record confused in . 210256,
41330 . tsf\gledl.lnoson 2103 23 |.
44000 |. N-§. 210825
.| 2188 ..
141
147

-
-
(=1~

-
=
2
-
&

S

21

_~,
zsg
228

ey
@
]

S2ERE8 Ba

: 888 :: 888%

WOHDD = -HOO ©OOE NI NOIWLIW
1858

BEEE 5THT BLBRTS TRLRBHY

HE-$3

;888

0o  Go-r-1=3

I
e

dered oft shaet ot
12> 36w, record
3ost for 1 hour,

Jr eantinuos on N-

with about
lamo amplitude
for 1) hours or
more.

L waves irregular
and continue
with uniform pe-
rlod for over 2
hours on both
com %on ents,
though not as
lar§ on E-W as

.| Record lost after
1

, Wwhen
trace wandersd
off sheet.

Possibly Lrepl.

.| P and 8 doubtful.

Instrument -
Justed during be-
ginning of quake,

L waves jrregular

both as to period
and amplitude.

X Amplitudes largest
n E-W,

L wavas with am-
plitudes of 67 s
or more continug
for nearly 2

ours.
F in microseisms
sometime sfter
13h.

All phases con-
fused with pre-
ceding quoke.

RNy
SEEELER
RS
HERnEe

Noe

158 .. ..
73017/ R

e : ding_8
734 161 : ondi
74109 | O R E por.
180 sibly Sx7. Pos-
800 09 sibly Bu?.

802 25

815 8

945 ..

* Trage amplitude.

Maryland. Cheltenham. Magnetic Ogservatory. U. 8. Coast and

Geodetic Survey. George Hartnell.

Lat., 38° 44’ 00" N.; long., 76° 60’ 30" W. Elovation, 71.6 meters.

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

vV T
E 10 15
Instrumental constants..{N 19 15

H.m.s. | Sec.
.| 20 58 56 3l
20 58 58 41
21 03 44 41
21 03 48 6 1.
21 00 190 16
.21 09 42 17 ...,
1211221 12
1211227 15 forenases
X
32
1

.1 L not Well marked
on

L ER PR PR PR F- Y-
£ NE]8ELE 3

oz..... 73433 [oeennc|ens .| Early phases not
well defined. 1Py
msy be PR.
1Py, 7 35 51 .
oPy 7 35 54 .
eSx...| 74400 .| Possibly SRn. at
1 7b 5im, 26s.
Ln. 8 11 47
817 ..
82231
8 24 41
850 ..
1013 ..
10 58 16

*Trace amplitude.
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TABLE 2.—Instrumental seismological reports, April, 1919—Continued.
‘i Amplitude. Amplitude.
Date. | $U8F | pposo,  Timo. | Pofed \Dis- | Romarks. Date. | Chor| Phase. | Time. |Fofiod Dl | Romaris.
Ax Ax I An An
Massachusetts. Cambridge. Harvard University Seismographic Station. ~ Massachusetts. Cambridge. Harvard University Seismographic Station—

J. B. Woodworth.

Lat., 42° 227 36".; long., 71° 08’ 50" W. Elevation, 5.4 meters. Foundatfon: Glacial

sand over clay.

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

V Ty e
Instrumontal oonstants..{f} g% % 2:1
1919 , Hom.s. Sec. | p " km.
Apr. 2 |iieanes| Oueenens 15622 8 iennan PN PN Clisl(.)ttnwa,sLlh
La. 156530 20 |cceeiiifonnnns vof-....] Slight record on
N-s.
Fooo..| 20402 |....... PR PPN P
17 36 34 28 |...... we|sesesans]-rees-| Possibly not seis-
mic; among {rreg-
ular waves run-
17 38 00 b2 ) PPN PO A, nlnzsi !frsog: 13b 57m
to .
16 |eeueen. 350 52 Ct. Ottawa oL, 4b.
412 40
419 36
420 50
17 feeueeee 1128 .. Distance may beas
i1 49 19 much 8.050 km.
11 58 41 Minute ticks tail-
11 59 46 ed during rogis-
12 12 42 tration of P.
12 20 41 Changed E-W
record before 110
55,
4122743 Not Lrep.
12 27 83
128 ..
17 jeeeenen 20 E-W pivesdistance
% 3,450 km.
Large waveslike L.

DRI BINI RO
- e e

REVEEELESITRSSE &8N

EEE]

BERRNY 28NR83

RRamns wmwwwe

et bt 1t bt Bt

17
25
26
22
51
5

SEREREREIBASS

A lonticulsr grow
of wavos, %‘:\8
styles off drum
from 22b 15m 420
to 22b 16m 48,
Automatic gong
rang during oc-
currence of M.

CL. Ottawn, O 814
01m 02s,

: Damped 1.5:1.

P masked by mi-
croseism of 4 sec.
period. N-8
masked through-
out.

42° 18’ of arc.

Continued.

1919
Apr. 21

—=

Lreps. .
Foo

H.om.s.

.| 1145 11

11 45 26
1222 ..

15 51 04
15 58 36
15 39 44
16 01 04
16 14 37

08546).....

15

LRERs
S

1y
®

Fo GuNNNoSosas memm—-———
M €32 €0 e et 1D 1§
E8LBEEREHR

LE 52223BLEJGR

g8

[IDEN =R

SEEILEELEILLRRE

2
BEHERNSREEZSS3RNTLERBVRBES

BIAFHE

0000 G000 0000 00.00 =1 = ~f =3 =3 =3 =~ =3 =1 =3 ~3 =3 =1 =3 =1 ¥
BENERCS

5]
-

8: 838

O OODO©NNW
e R
S8RYBTRIR

-

1232 ..
123

} 20

Followed by waves
of 20 sec. period.
T merges into
local disturb-
ances peculiar to
morning hours.

Cf. Ottawa, oL 15k
35m.

Distance probably
greater than
given.

Amplitude slight.
P in microselsms,

Pendulum shifted
north,

Amidst lar
waved of long
a?lrlods; less dis-

ct on E-W.
93.°5 of are. CI. La
Paz, 07A 18m 20e5
distance, 9,553
km. Harvard
and La Paz give

»
=Y

longitude 158.5°.

. E—bW dsmpt:d 151
magnet.
. Looyks like oL of o

like{S of a sacond
quake, Times
marked 4 it into

00 ..

stylus  left
rum and no
further record on

eriod of about
5 sec. and aver-
oga trace ampli-
tude of *60,000 u
continue until 8»
47m. The damp-
ing is too slight.
F may be leter,
record changed.

*Trace amplitude,
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TABLE 2.—Instrumental seismological reports, April, 1919—Continued.
Amplitude. i Amplitude.
Date, | SES™| phase.| Time, |Pgfiod 25| Remarks. Date. | SRS | Phase.| Time, |Perlod ! |Dis-| Remarks.
Aa Axn An i Ax

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

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

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

V T ¢
Instrumental constants..80 7 5:1
(Report for April, 1919, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 68’ N.; long., 76* 29’ 09'” W. [Elevation, 242.6 meters.
Instruments: Two Bosch-Omori, 25 kg., horizontal pendulums (mechanical registration).

[] L]
Instrumental constants..{y ﬁ g :}
1019,
Apr. 17 (.
17
18
a .
28 leeaens 8 57 55
6 58 53
701 56
70236
733..
30 f....... 73124
73519
74221
743 18
80116
. B2456
.1 1208 ..

* Trace amplitude,
New York. New York. Fordham University. D. H. Sullivan, S. J.
Lat., 40° 61’ 47" N.; long., 73° 53’ 03 W. Elovation, 23.9 meters,
Instrument: Wiechert, 80 kg.
V Ty ¢
Instrumanmlconstants..{ﬁ ;g g:g g

{Report for April, 1919, not received.)

Panama Canal Zone. Bulboz Heights. Governor, Panama Canal.
Lat., 8* 67’ 39" N.; long., 79° 33’ 29" W. Elevation, 27.6 moters.
Instruments: Two Bosch-Omorf, 100 kg.

V Te
Instrumental constants..35 20

1919, See, » B km,

Apr. 17 l.......

EEEE N

GE2E5% Re2gsnaKgs
LITYI IRRERIRE.

..| Ban Salvador.

wooooo

© O 000N~ ~T =T =7
SBEEIAN2ES
S2EIBIBLS

o

*Trace amplitude,

Porto Rico. Fieques. Magnetic Observatory. TU.S. Coast and Geodetic
Survey. W. M, Hill.

Lat., 18* 0 N.; long,, 65* 27" W. Elevation, 10,8 meters.
Instruments: Two Bosch-Omorl.
V T
Instrumental constents. .{f; 10 35

1019,
Apr. 17

-

This may be PR.

P OREN: snnne

OLRWWWAI~I I3~y 3
e
BERELIERETELY

—
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TABLE 2.— Instrumental seismological reports, April, 1919—Continued.
» Amplitude. . Amplitude.
Date. | CB8™ | phase, | Time, | FoFiod . Di= | Remarks. Date. | B3t | Phase.| “Time. | Period o] Remaks.
Ax l Ax As Axn
Vermont. Northfield. U. S. Weather Bureau. Wm. A. Shaw. Canada. Ottawa. Dominion Astronomical Observatory—Con.
Lat., 44° 10’ N.; long., 72° 41' W. Elevation, 258 meters. -
Instruments: Two Bosoh-Omori, mechanical registration. A is Bmel
V 1' 21 08 16
21 09 30
Instrumentuleonstanm..{g 10 16 %}. ;3 ll)g
1919, km, . o
Apr. 17 15e
2230
19 GUB0938 feeaeaiforeceenfrmecaaneeannd] P lost in micro-
i3 19 30 seisms.
. 8 eL?.
. g2
21 ... eL....[{18 55 ..
3 U8 TR SO IR ’I‘znceo‘%s—Sabout {1‘5 10..
no
time marks. 2|....... eL....{%% = F‘l;‘ufl%:?mwmn
28 00 00 |. Does not show on
338.. @ {n precedin,
%00 N-S. "{405.. akep €
- .. 430.. . Amputudes very
30 35 53 1. All phases indis-
12 00 tinct. 2
170 .| L continugs more RSRLEES 735..
00 .. or less irre ; g .
for over 3 hour, 802 .
largest on E-W. 819 ..
HE
* Trace amplitude. 845 .. .| Record complete
Canada. Ottawa. Dominion Astronomical Observatory. Earthquake up ttompm 2
Station. Otto Klotz. be lssued about
Lat., 46° 23’ 38" N., long., 75° 42’ 57 W. Elevation, 83 meters.
Instruments: Two Bosch pl o hord dulums, one Spindler & Hoyer Canada. Toronto. Dominion Meteorological Service.

mh vertical seumogmph.

V T
Instrmnenmoonmnta.. 120 26

1019, Hom.a | Sec. » » km.
Apr. 2[.......]el..... [ 2 - ) POV AR Sl Ry ar, may be
eLareregulsr
eL.... }.g : } b 1) OSPOPN SR { soidal waves ol
= small amplitude.
400 .. Very small ampli-
16 ..l eL.. ) ¥ P R A { tude.
420 .. Bsrely discernible.
1128 35

. Fl4b,

ERECRBEBY LRLBEY

BREERENE SUBERE
Vi sesR

Lat., 43° 40’ 01” N.; long., 78° 23’ 54” W. Elevation, 113.7 meters. Subscil: Sand
and clay.
Instrument: Milne horizontal pendulum, Nortk; in the meridian.

T
Instrumental constant. .lst Piilar deviation, 1 mm. swing of boome=0.45",

1919. H.m.s.| Se. [ B km.
Apr. 15|....... L..... 23 41 38 |.. -l- ...| Doubtful as to be-
M..... 23 4330§. .| ingseismic.
18]....... F..... 00238{.
18 403 12
400 48
43412
17 .| 11 40 427, Possibly Japan.
. 11 52 08 |.
1203 24 §.
120818 1.
el,....} 123018 |.
M..... 1232121 -
eL.... 13 1112{. F morges into next
quake.
13 36 54 .| Possibly same ori-
13 42 24 a3 preceding.
1343 3% and 8 lost in
13 53 36 previous quake.
. 142748
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TABLE 2.—Instrumental.seismological reports, April, 1919—Continued.
iod Amplitude. Amplitude.
Date. | SBA™ | Phase.| Time. | T4 is- | Remarks. Date. | B3 { prgse. | Time. |Pefod D> | Remarks.
| As Ay Ax Axn
Canada. Toronte. Dominfon Meteorological Service—Continued. Canada. Victoria, B. C. Dominion Meteorological Service—Contd.
1919 Homs |Se | 4 km. 19.
ADE, 17 [nnn ) 25 00 00 ... 58i0] Puot well defined 5 01%,
j 21 05 38 8 of large ampli-
21 07 42 tude,
2111 42 17 Bouthern Mexico.
2117 42 !
. 211824 *3,500
231636 |.
21 15 48
21 20 48
21 21 30
212708,
2201 42 [.......
181]....... 3 12 4271 Barely noticesble.
33818 /. . ) Probably Al
18 21 1 obsbly Alaska.
21 11 43 42 2 13 §§ .
. 211917
Ui Light off at 1a | BBz
when other sta- 19
tionsrecord T
quake.
21 ..., 12 1
12 13 2¢
Marked pae o
solsms a Lo 22|.......
18+, amplitude 2 § §§ ;g
*200. 407 00
231..esef Lol 80530
F.....[ 82908 231, 747 35
7 58 31
27 evraes e.L..... { ggéf 80538
eL.... 5
M. 14138 820 52
..... 22518 27 nn, } lg 481,
18 43
28 {eeaicns 700 00 San Salvador, P
; 8: gg . not recorded, 13585
281....... 71029 .
74218 ) ; 1; 26
30 |. 7 30 487 One of the largest 24
73200 disturbunces we 30 72014 Probably S8outh
73518 have ever re- 736 37 America.
73700 corded. 7 48 54
7 40 18 803 L1 Light off {rom 18
7 44 38 1328 15 |. 43w to 17h 45m
748 00 when other sta-
81400 }. Vertical, . tions record
81530 7 29 00 4. 5,520 1  quake.
816 30 7 86 00 1£ 4.
819 00 |. ¢+ From 8b 17m to gh 78312 24
10 15 36 { 15 a number of 80030, 8¢
12 39 42 swings of very i
, large itudo.
80 ..., 3 00 *Trace amplitude.
. 17 50 18 |.
! 17 51 30
I . } 1823 48 SEISMOLOGICAL DISPATCHES.!
*Trace amplitude. Tokyo, Japan, March 29, 1919.
“ L . . A slight earthquake was felt here to-day at 9:30 a. m. No damage
Canada. Victoria, B. C. Dominion Meteorological Service. done. (Special observer.)

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

Instruments: Wicchert, vertical; Milne horizontal pendulum, North. In the meridian.

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

1

1

[
-.|7,50¢ | Jupan.

F merges into next
yuake.

San Salvador, April 28, 1919.

A violeni earthquake occurred in this city at an carly hour this
morning. later, about 20 additional shocks were felt, but of lesser
violence. (Assoc. Press.)

Washington, D. C., April 29, 1919.

A scvere carthquake occurred in San Salvador Monday morning
(Apr. 28) at 1 o’clock, causing 49 deaths, injury to many persons, and
considerable damage to property. (State Department.)

! Reportod by the organization indicited and coliectod by the seismological station at
Georgetown University, Washington, D. <.
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May, 1919. MONTHLY WEATHER REVIEW.,
SEISMOLOQY.
W. J. HuMPHREYS, Professor in Charge.
[Dated: Woather Bureau, Washington, D. C., July 2, 1919.)
TaBLE 1.—Noninstrumental earthquake reports, May, 1919,
Approx- | APPTOX" I1n4ansity | Number
Day. é‘r’;‘k_ Station. imate {"Jl;_““i‘_’ Hossic? | of ?l‘;nm' Sounds. Romarks, Observer.
wich latitude. | 4 & Forel, | shocks. .
civil.
 m ARIZONA. o 4 «
nl1n Flagstafl...ccovouene 35 12 111 37 3 1 .| G. T. Herrington.
CALIFORNIA.
2 40 45| 122 24 4 1 .| Jos. F. Beattie.
2 40 30 122 2 5 1 .| Assoc. Press.
40 45| 122 24 5 1 Jos. F. Beattie,
40 35| 122 25 5 1 Assoc. Press.
2 40 45| 122" 24 3-4 1. Jos. F. Beattie.
10 36 87| 118 01 4 2 G. F. Marsh.
29 32 41| 115 30 3 1 H. M. Rouse,
25 38 07 88 33 3 1 A, E. Wilson.
38 25 87 48 4 1 H. W. Seine.
38 05 88 07 4 2 J. T. Ratcliffe.
39 48 89 38 3 1 May not be seismic. Mrs. M. W. Draper.
2 37 00 8 10 3 3 .| Windows rattled. ... U. 8. Weather Burcau.
INDIANA,
25| 9 45 | Boonoville.. 38 04{ 87 16 4 .| Doors banged....... .| Wm., B. Bethell.
Evansville.. 37 58 87 33 3! 1|.eeeaes... Rumbling. ... ... |-ecieimiiiiiiii. U. 8. Wenther Bureau.
Mount Vernon 37 561{ -B7 54 &5 Awakened people. Guy B. Green,
New Harmony. 38 08{ 8 58 4 RN [ R . C. P. Wolle,
Petersburg.. 38 31 87 15 34 Shoeok bulldings. David D. Corre,
Princeton . 38 2B 87 M 51 2] B0 |-eeee@Oieeiiiiiiinfeetse i, R. R. Marshall,
Vincennes... 38 42| 87 32 [ J) PRORUPIRIEN R Awakened many peop! Edward Cress,
‘Washington... 38 40 87 11 4 .| Chas. C. Feagans.
. .
2 37 4] 97 2 45 1 Furnituro moved............| U. 8. Weather Bureau.
23 36 34 89 12 3 1 .| R. A. Johnson.
24 36 34 80 12 3 1 R Do,
25 38 13 85 45 2-3 1 Notice mrpeopeawake. . J. B. Harrls,
38 15 85 45 2-3 17 10 [..... Awakened people. .t Dr. G, C. Smith,
38 02 85 21 2 1 .o . B. sﬁ”"d’
26 38 52 89 01 2 1 Oscar Bodkin,
36 34 80 12 3 1 R. A. Johnson,
28 36 34 89 12 2 1 0.
2 38 35 89 32 3 1 Few. | Rumbling.....ceofeeeeenns [, eeeenseens.| Miss Josie Smith,
TENNESSEE,
28| 13 45 | Tiptonville....ccevevaenncinncaa| 30 80 30 3 1leveenrenns NonO..coversnnnnnn cetiasssesersesessanereness...| Lucille Morrls,
TTAR.
7] 23 30 | Moronl ...c.eieeenanneaanienenel] 89 323 112 30 23 1. «ese.| None... ..| Windowsrattled.. B. G. Eliasop.

125518—19—=56
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TABLE 2.—Instrumental seismological reports, May, 1919,
(Time used: Mean G ich, midnight to midnight, N 2! International,)
[For significance of symbols see REVIEW for January, 1919, p. 59.)
Amplitude. Amplitude.
Date, |CHS™| prgse, | “Time, |FoFOd e | Remarks, Date, |CYSra®i Prage.| Time, |Poo D5 | Remarks,
An | Ax Az | Ax

Alabama. Mobile. Spring Hill College. Earthquake Station.
Cypr?lﬂﬁuhlmnnnl,e%. J. d

Lat., 30° 41’ 44’ N.; long., 88° 08’ 46 W, Elevation, 60 meters.
Instrument: Wiechert 80 kg.; astatic, horizonts) pendulom.
(No earthquake recorded during May, 1919.)

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

Lat., 57° 03/ 00" N.; long., 135° 30’ 06’ W. Elevation, 15.2 meters,

Instruments: Two Bosch-Omori, 10 and 12 kg,
V T
Instrumental co‘nstanta“{%‘ {g %g

1019,

Ses, » » km.
May 3 [ s

..} Veryslight motion.

S288888

SeRRREES2Y

Indefinite.
.| Just one wave.

*| La well defined.

8 learernes

: BRE3RE

L-T-Y-Y- 3238385838 0 1t 1t 1t o oo e e 1Y

LAY SaARRBBEERR

18 leeeasens 81 . Motion on N-8
00 very slight. Felt
12 by 8 number of
30 |. gaopla in Bitka.
00 5. PN P hook pictures

ang furniture,

18 [eeanenn Felt in Sitka,

20 |eeennnns Nothing on N-8.

Arizona. Tucson. Magnetic Observatory. U. S. Coast and Geodetic

Survey. Wm. H. Cullum.
Lat., 32° 14’ 48”7 N.; long,, 110° 50’ 66” W, Elevation, 769.6 meters,
Instruments: Two Bosch-Omori, 10 and 12 kg,
V T
10 14

Instmmentalconstu.uts..{;i 10 18

1919,

May 3 Nothing on E-W,

P and 8 masked b,
defective record.
Only a faint rec-
ord on E-W,

California. Berkeley. University of Celifornia.
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 Obscrvatory.
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. F.J. Dick.
Lat., 32° 43’ 03” N,; long., 117° 15 10” W. Elevation, 91.4 meters.
Ingtrument: Two<omponent, C. D. West sefsmoscope.

1919, . | Sec. 2 Il km.
May 2. o] %00 | o0 [0 Thmies, oraseding
15h ondategiven,
*Amplitude on instrument.

Californis. Santa Clara. University of Sente Clara. J.S. Ricerd, S.7.
Lat., 37* 26’ 36/ N.; long., 121° 57’ 03’ W. Elevation, 27.43 meters.
(See record of the Seismographic Station, University of Santa Clara.)

Colorado. Denver. Sacred Heart College. Earthquake Station. A.W.
Forstall, S.7J.

Lat., 39* 40’ 38" N.; long., 104° 56’ 54”” W. Elevation, 1,655 meters.
Instrument: Wiechert 80-kg., astatic, horlzontal pendulum,

Instrumental constants ........

H.m.e. I
1381 —{. P and 8 not dis-
135 — cernible. Weak
136 — and irregular on
142 — 1. both compo-
180 — |, nents.

‘Waves on N-§ are
very weak and
indistinet. B8?
Ly?

Cn?

Distinct wavelets
on E-W

*Trace amplitude.

District of Columbia. Washington. U. S. Weather Bureau.
Lat., 38° 54’ 12"/ N.; long., 77* 03' 03” W. Elevation, 21 meters.
Instrument: Marvin (vertical dulum), und d. Mechani

V T
110 6.4

1registration.

Instrumental constants. .

1919,
May

H.m.a.| Sec. Il Il km,
5 59 40

6 08 80
6 23 —

-

0 40

(ST cr

DD
118888 [ 111

EERBEE G
REBRNS Bmawe

.| Not on E-W.

.| 8 not discernible.
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TABLE 2.—Instrumental seismological reports, May, 1919—Continued.

T
| Amplitude. Amplitude. |
Date. | Tharec) vhase.| Time. Teriod ¢ls- | Romarks. Date. |Char®| phose, | Time, | FOHod oDis | Remarks,
| As | Ax An | Ax (,
District of Columbia. Washington. Georgetown University. Hawaii. Honolulu. Magnetic Observatory—Contiuued.

F. A. Tondorf, S. J.

Lat., 38° 54’ 25" N.; long., 77* 04’ 24" W. Elevation, 42.4 meters. Subsoil: Decayed 1019. H.m.s. | Sec. » P} km.
diorite. May 3 i gé (l)g %
Instruments: Wiechert 200 kg. astatic hoarizontal pendulums, 80 kg. vertical. i g 00
. R
E 165 5.4 0 e 420
lnstmmentaloonstau:s..{N 43 52 0 VS PR 22 58 ..
Z 8 3.0 0 | 231130
| 253 ..
1919. H. m. s Sec. “ » km. L gl 4 24 00
May 1 606 11 20 |.. . ! Does not show on 6 427 48
840 .. |euenenn st NS 43700
j 443 ..
2 23619 ... ««.--..| Microseisms pres 52 ..
30212 18 . .{ ent,
30212 18 - (.} FOURN 19 50 00 ..| Pendulum swung
K J PN 19 55 30 off the papor at
19 59 30 20:08:06 from 20:
Vertical 20 05 30 12:48 to 20:14:36
3 20 14 00 and from 20:16:30
3 gz 2; - Awmust:fs. R
. 47 .. arent WO
3 feeeeasan 1 Heavy microse- i’ﬁmh_ v
1 isms present.
1 7 52508 The two phases (Ig
1 53208 may be ¥ and
1 53812 corresponding to
1 54324 L, judging by the
1 F. 44 2 48 18 t{ime intervals.
B 58 ..
Verticol 1003 ..
10604
10%48 8 512
11817 515
1800| 518
506 11 Does not show on 8
5 (33} = SO NP ot
] 20 00 40| Heavy  microse-
20 00 49 {sms present.
2012 3
2033 30 |
20 34 00 8
2043 41 |
208 .. F, 235,
10 41 05 81
10 45 15
10 47 12
11 50 ..
A few isolated
20 [ceannens] 42715 tremors,
2 432 .. 16 [.eueens eP 12454 18 |..
43243! eL 138 .. [ceeen..
4 41 00 M 14220
447 .. F. 154 PO PURPON PN I
120318 eavy  microse- 18 |..eeees| L. 10 40 30
12 03 20 isms present. M 10 41 00
121201 F. 1043 ..
123008 { 13 [cernee|oenn F, 134,
! 41912
425 ..
* Trace amplitude, 428
431 ..
o . . 45217
Hawaii. Honolulu. Magnetic Observatory. U. 8. Coast and Geodetic
Survey. Frank Neumann. 20 |eeeenens : :‘;g 6 Local t‘::m(;;rs;
.o ‘waves "Cf .
Lat., 21° 10" 12" N.; long., 158° 03’ 48"’ W. Elevation, 13.2 meters, e
I : Mtlne sl h of the Seismological Committee of the British Associs- e 12052
. tion. " 12 09 34
Ingtrumental constant..18.4. Sensitiveness 0.40 arc tilte1 mm. g ég o
1019, Hmal S| o | & | #m e 33048
May Ll{..... aee 548 .. 35206
8 51 12 300
4 700 .. b
718 £73 - 17 40 34 | P1smint. Lisob-
1 21 38 .} scured by other
nE®w activity.
202 ..
24 ..
b N PO 21512
22200 28 |..ceenns
22518 L
| 23400}
241 .. .| Tremors forseveral
hours.

.#Trace amplitude. *Trace amplitude.
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TaBLE 2.—Instrumental seismological reports, May, 1919—Conunued.
Ch Perioa| TPHRIe. | Charse- Pertod] 2 PRAe. |
arac-| eI} @)
Date. ter. |Yhase.! Time. T, tance. Remarks, Date, ter. | Fhase.| Time, T tance. Remarks,
Ax Ax Azl Ax
Illinois. Chicago. University of Chicago. TU. 8. Weather Bureau. Illinois. Chicago. University of Chicago—Continued.
Lat., 41* 47’ N., long., 87° 37" W. Elevation, 180.1 meters. 1919, u » kem.
Instruments: Two Milne-Shaw horizontal pendulums, 0.45 kg. Moy 2 5,48 N;xsot wm ent.
E 150 12 251 1emenTie
2 '‘arc tilt=28.6 mm.
Instrumental constants. .{N 15 '3 20:1 1"mrctiltm13.2 mm.
1919, H.m. s, =
May 1 [....ee..| 87| 55940
L...0)| 608355
613 00
730.. 2 .
.| Merges with dis-
2 22114 .| turbance that
2 31 40 continues for
2 58 00 28 some time,
304 ..
520 .. 2
2 558 06
10 20
H i e
perios urb- " g ic
perod ollocurd-  Kansas. Lawrence. gr‘;:vemty of Kansas. Department of Physics
2. 21 01 00 |. ues for hours. and Astronomy. F. E. Kester.
Ay Lat., 38" 57 30" N.; long., 95° 14’ 58" W. Elevation, 301.1 meters.
Instrument: Wiechert.
3 10435 V T e
107 bs 177 8.4 421
%;?22 . Instrumental constants. . N 205 3.4 41
f 14700 | Continueswith Re ived.
Lo oatne pertod ol (Report for May, 1919, not received.)
520 .. small amplitude . .
. for over an hour.  Maryland.~—Chellenham.— Magnetic Qbservatory.—U. S. Cosst and
* NEE Geodetic Survey. George Hartnell.
18 g % i Lat., 38° 44’ 00" N.; long., 76° 50’ 30" W. Elevation, 71.6 meters.
IR A B Instruments: Two Bosch-Omorl, 10 and 12kg.
1 040 .. |eeeerenfocannnifennne v T
6. 1us Instrumental cnnmuu..{§ BE
30 |.
501.. 1019. Hom.e| Sec. k.
630.. May 3 |ieee.... %85;; “ " Jz mr:g snwoeth
5 ons o -
[ SO g ..... 19 59 20 116 14 e barely dls-
20 10 50 11619 cernible.
L 2031 ., 138 50
L.....j2050 .. 14200
Fooo 340 00 lecaiilovnniitfonnncadoeanals 15400
15437
Tleeennnn P.....| 532461 208
8. 54300 | .
L7 Gozan | 310..
L 608 ., [ - .| 20 02 45
L 615 . .| 20 03 51
L.....| 830 .. Merges into other 20 34 ..
disturbances at 2036 .. |.
8, 20 50 00
21 01 20
. 211 ..
. 2118 .
.| F_lost in distur- 2139 .
bances alter 12b, 2217 .. _
-{ All Phoses uncor- B 104512 Falnt, mear-by
. 10 45 16 shock.
10 45 40
10 46 02
10 54 .. .
20 |.eennn. 436 45 .| Very faint; noth-
i 441 .. ing on E-W.
456 o0 |ocameno|iiiiit DU DO
Massachusetts. Cambridge. Harvard University Seismographic Station

Lat., 42° 22/ 36" N.;

J. B. Woodworth.

long., 71° 06’ 59" W. Flevation, 5.4 meters. Foundation: Glacial
sand over clay.

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

V Ty «
Instmmantaleonstants..{% % %g 2:1

km
7,2807| 65°31" ofarc. Firat
..... phase masked by
croseisms.

:
000000000zt

£IRBILZAVS
HE =343 4 35 A
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TaBLE 2.—Instrumental seismological reports, May, 1919—Continued.

Amplitude, l ‘
Date. |CHM%) prose | mimo, |Poplodl — 1 Dle | Remarks.
i

I
An | An

Amplitude. R
Date. Clt'::?c' Phase. t&'ﬁ;‘ Remarks.
Ag | Ay
Massachusetts. Harvard University Seismographic
ontinued.
1919, s fem,
May 2 is 10,700 | Distance from eL-S

[

L I

Tlveeeeed| Lae.es

LREELRB3
D gRERE: ¢

...................... 10,5257

guey

L eek

8 ormmmmm—e—g -0 B9 B2 B2 83 W0 te 1Y

S SELERYEnRER

4 feeevess| Loaees
L

BREEIRRRS
SR2E2YRuY
BR&EZB8LY

——
&
-
®

-
S ©DWWD

g2ggge &
-1

-
<]
en
E

o
e
s

-

©

s
3

ca
-~
~
=

[ P R
L ERERRRLBES

REBLREB/Y SHESB/EREEE

BhR
258BEER

[
& 9]

Distance from eL—-
P. 8 phases
rather  vaguely
defined. Possibly
begins with PR;,
making distance
11,790 km. and
0:0r4gm 11, CI.
La I'sz, distance
14,260 tm 0:0b
51=,

No trace on N-S.

Not trace on N-8.

95°/45' of arc.

Several maxima

from 18 to 15 secs.

.| Indistinct on N-S.
eE, 11b,

Distance under

A

07 100, Distance
around 2,000 km.,
Cf. preceding,

25° 13’ of arc.
From the west.
From the north.
0 and distance
trom L-P.

70° 16’ of arc.
Changing records
from 125 09= to
125 26=,

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

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

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

VT ¢
Instrumentol constants..80 7 51

(Report for May, 1919, not received.)
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 kgt.!. h?rlwnml pendulums (mechanical

registration,
V Te ¢
Instrumental constauts..{:% {2 % “
1919. ‘H. m. 8. | Sec. m ‘ » km.
May 1L 600 1 4
808 25
834 —
2 30130
400 —
3 10453
104 56
10812
114 49
11509
12528
13150
354 —
4 23 44 20 17 feeeenn RO RN
5 003 — feevvseefemmmnnc]enenca]eananns
[ 20 01 49
20 32 25
2305 —
7 249 27
2 51 58
243
Fa..olf 305 — | iiiiifeeneens PPN A
DL ePa...[ 10 43 40 Phases overlapping
Fu....| 10 54 — N-8 not recording.
20 .icenl| xeeenl] 43917
.eed 44013
Fs....|] 504 —

New York. New York. Fordham University. D. H. Sullivan, S. J.
Lat., 40° 51’ 47" N.; long., 73° 53’ 08” W. Elevation, 23.9 meters.
Instrument: Wiechert, 80 kg.
V Ty e
72 50 0
72 50 0
(Report for May, 1919, not received.)

Instrumental constants. {E

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
Lat., 8° 57 39" N.; long., 79° 33’ 20 W. Elevation, 27.6 meters.
Instruments: Two Bosch-Omorl, 25 kg.

V T
Instrumentsl constants..10 20

f Sec. » M km.

1919.
y 6

*00

© 000000
88388

m,
5
40
50
56
28

ii

* Traco amplitude.
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TaBLE 2.—Instrumental seismologioal reports, May, 1919—Continued.

! Amplitude. Amplitude.
Date. C“‘:‘_“" Phase.| Time, P‘;x."?d } tg:; Remarks. Date. - c“t::» Phase. | Time. P"Tﬂ_"d anl:; Remarks,
A | Ax Ax | Ax
;
Porto Rico. Vieques. Magnetic Observatory. U. 8. Coast and Geodetic Canada. Toronto. Dominion Meteorological Service.

Survey. W.M, Hill,

> 40’ 017 N.: g .
Lat., 18° 0% N.; long., 6527 W. Elevation, 18.8 meters. Lat., 43° 40’ 01 N.; long., 79* 28 &‘nzvéhElevatlnn, 113.7 meters. Subsoil: 8and

y.
Tnstruments: Two Bosch-Omorl. T Instrument: Milne horizonts] pendulum, North; in the meridian,
Iastrumental constants. . % :g ?li\; Ty
* Instrumental constant..18, Piliar deviation, 1 mm. swing of boom=0.45"".
1918, H.m.a]| Sec. v s km.
........ »...| 304 . 1919, H.m. 3.
May 2 ghor-o 30428 -+ Nothing  definlte 0 6% 00 Graqual thicken-
s e
3 11139 . Probably T'R;.
s s e
T 1swnl 25443
1354301 30242
15407 30842
200 58 43654
ko 10518 Phases clearly
o % ;g 6“0 marked.
[ 2001 58 |... ’
20 02 05 |.22 13000
1204015 140 48
.| 20 40 46 Well defined. 14530
21 00 02 | 14848
21 00 20 RTR]
2111 .
21210 4ficeied Lueae. 33
21 84 .. &% 1o
2200 .. F..... 12
= R el’:.._. gﬂ 0] 13 10]. Nothing on N. el lv 18
.. [ FORUR . . bs 18
M

Vermont. Northfield. U. 8. Weather Bureau. Wm. A. Shaw.
Lat., 34° 10’ N.; lang., 72* 41’ W. Xlevation, 256 metors,
Instruments: Two Bosch-Omort, mechanical rogistration.

vV T,

1nstrumentsl mnstants..{g ig }‘g

SRIGRS 3%

Sec.
16

MIBIO.2 L
8, [ETTRN 3 FRPIN
7 F

.

-| Well defined vibra-
tions continue
until 2ik 33w,

wes

3 lereeaaad!

HE 1

.| Increass of move-
ment.

B 5 BIITSHABWBBEIRILE 2538 e
-
@

SRABVLIVLE 55 2 LSTLLLRBRS

NNNocscncn oo o BRNEEURNNENRENESY come BESS

. m.
07
20
104
115
137
154
24
] 20 01 20 *100
20 12 05
20 35 00
20 41 30 59
20 58 00 08
g 2
18
18 10 43 2
10 .. a1
255 L. e.....
20 eeennns 436 .. 2
455 . 46
12 30 00 102818 |,
12 33 30 1033 24 |,
1245,
10 50 30
11 063 00
L. 3 11 04 48
Canada. Ottawa. Dominion Astronomical Observatory. Earthquake 11 08 42
Station.  Otto Klotz. 8 beeeiean Mo |20 11 12
Lat., 45° 23’ 38” N.; long., 75° 42 57 W. FElevation, 83 meters. 14 44918
Instruments: Two Bosch photographic horizontel pendulums, one Spindler & Hoyer
80k. vertical seismograph. 18 Probably off west
coast of Vancou-
V T ver Island.
JTastrumental constants..120 26
(Report for May, 1919, not received.) 19 ceeneeel W80 L

* Tracs arplitude.
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TABLE 2.—Instrumental seismological reports, May, 1919—Continued.
Amplitude. Amplitude.
Date. crég,’f“’ Phase, | Time. P"l':f"d tance. Remarks, Date. Cl,':ﬂ“" Phase.| Time. |F* %f"d —_— tgni:a Remarks.
Aw Ax I As Ax
Canada. Toronto. Dominion Meteorological Service—Continued, Canada. Victoria, B. C. Dominion Meteorological Service—Contd.
y
1919, Hm.a | Se.| » | & |¥m 1919, H.m.s. | See. - |
May 20 42912 . P O May 8 |[........ M..... 21&53 5 . " ...km.
43842 F..... 21 13 48
441 42
44206 | 43506
448301
10 28 47 . Probably off west
2 121118 1029171 coast of Van
12 24 38 10 30 16 |. couver Island.
12 29 08 1103007 |
123526 |
1314 12 Vertical
B 708 36 1028 44
71200 10 29 24
72036, 10 30 2§
" siz0l 10 34 08 |.
1803 42 |.. 19 |oenees £3249 1.
18 08 30 44140 |
181838 |-1oiiio|eenn..fooinill T 15229
62906 |. Gradual thicken- 19 |........ M. 23 38 45
6 30 06 ing
63708 |....000..
* Trace amplitude.

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N,; long., 123* 19’ W, Elevation, 67.7 meters. Subsoil: Rock.,

Instruments: Wiechert, vertical; Mllne horizontal pendulum, North. In the meridien,

To
Instrumental constant. .18, Piliar deviation, 1 mm. swing of boom=0.54",

1019,
May 1

ok

Sec. n ” km.

awwee BBB 25 e
SHBY BEE 88 858

-
—
3

2R228

BEE wmr
B5g

=

~8883 cew
8835 S PS25RE3Y UL LS BRI £EEE2S R S22 BRI 55 o883

EERET- Ay S
BRILLHERE 28GR

-
@

Very ual thick.
g

- 333

»

‘Trace amplitude,

Vertical

L....| 4222
2R

.| No turther record
until the 30th,

supply of l'.
eanustod. pepe

* Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Redding, Calif., May 2, 1919.
An earthquake of 15 seconds duration was felt here early to-day and
also at Anderson, Calif. No damage was reported. (Assoc. Press.)

Lafvpulnma, Canary Islands, May 13, 1919.

‘our people were killed in the earthquake which shook the island

of Fuertaventura several days ago. The bulk of the population of the

i;la.nd) has fled. Relief measures have been undertaken. (Assoc.
ress.

Flagstaff, Ariz., May 23, 1919. i i

A light earthquake shock at 5:05 o’clock this morning, following a
night of rain, thunder, lightning, and snow roused the city from its
slumbers but caused no material damage. The home of C. O. Lamp-
land, astronomer at Lowell Observatory, was badly shaken. (Assoc.
Press.)
Tokyo, Japan, May 24, 1919.

Sixteen thousand persons were killed or injured by a volcanic erup-
tion in central Java on May 20. This.information is contained 1n
official advices from Batavia. (Assoc. Press.)

Vincennes, Ind., May 25, 1919.
Earthquake shocks lasting two minutes were felt here and at other
g{lacea in southern Indiana and Illinois and western Kentucky to-day.
any persons were awakened by the tremors, but late to-night no

reports of damage had been received. (Assoc. Press.)

Amsterdam, May 26, 1919. . .

The volcano of Kalut in Java has burst into eruption, wiping out 20
villages in the district of Brengat and 11 in the vicinity of Blitar, and
causing deaths estimated at 15,000, according to & Central News dis-
patch received here. (Assoc. Press.)

1 Reported by the organization indicated and
Georg:t%wn University, Washington, D. C.

1 statfon,

llected by the selsmologi
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TaBLe III.—Data furnishea by the Canadian Meteorological Service, June, 1919.
Pressure. | Temperature of the air, Precipitation.
Altitude
anave Stati l[ [
Stutions. Plivel "] roduced | “roduceny Dgpar- | Mesn | DB | sean | Moan Depar- |
Jan. f to mean | to mean : maxt- | mini- | Highest. | Lowest. | Total. e o
1919 of 24 f 24 m mean from mum mum from {snowfall,
Bouss. h%urs normal. || min.+ 2.} normal. . . normal.
Feet. Inches. | Inches Inches. e F. *F. °F. °F. *F Inches.
St. Johng, N 125 29.91 30, +0.14 47.9 - 3.7 39.0 70 28 4.08
Sydney, & n 481 3007 | 30/11] +0.18 5.2 —o0.2 .6 R4 34 2.68 i
alifox, N, S. 88 30.00 30. 11 + .16 57.8 + 0.1 47.8 87 34 2.68
Yarmouth, N 65 30.03 30.10 |+ .15 .41+ L4 47.7 78 37 1.75
Charlottetown, P. 38 30.05, 30.09| 4+ .17 76| +0.2 48.4 81 8 2.31
Chatham, X. B 28 30.07 0.0 +.21 8L1| + 11 18.9 92 a8 1.87
Father Point, 20 30.04 30.08 | + .19 5441 + 1.4 45.3 78| 33 2.84
Qucbee, Que. .. 2496 29.79 30.11 + .19 8.8 | + 4.8 54,8 92 40 2.81
Montreal, Que 187 29.89 30,08 + .15 88.7| + 38 59.1 92 43 | 4417
Stonecliffe, Ont.ue.eenennenn 189 .48 30.08 | + .14 62.7| + 11 40.9 98 26 5.08
Ottawa, Ont......... 238 + . 0.9 + 5.6 59.2 96 45 | 2.96
hmgstun, oOnt.. 285 + . 0.0 + 6.6 6L.7 1 48 1 348
Toronto, Ont. 319 + . 2.4 + 9.0 81.3 04 47 | 2.72
Y ochrane, Ont.. 930 |. 67.68 53.4 92 31 0.48 |.
White River, Ont...... 1,244 64.6 49.9 91 | 2 1.0
Port Stanley, Ont. ... 592 0.0 90 | 44 1.87
Southampton, Ont. 6561 20.39 |........ecieeeenn. 3 59.3 83 42 1.24
Parry Sound, ‘Ont 688 72.0 | 39.0 97 ¢ 42 1.068
Port Arthur, Ont, 644 2 87 | 40 1.18
Winnipeg, Man..... 2 39 ‘ 35 4.95
Minnedosa. Mon........ 871 28 3.38
¢ Pas, Man...... 92! 35 3.5 |.
Qu’Appalle, SDsk o4, 33 2.95
Medicine Hat, Alb, H 33 0.81
Moose Jaw, Sask.......... I 25 324
Swift Current. Bask......... 21 0.58
Cualgary, Aib,. 7n 0.2
Banfl, Alb.... 28 1.02
I‘dmonton, Al 30 0.87
an 2,10

Prince Albert, Sask...
Battleford, Sask

Barkervllle, B.
Triangle Island, B,

Prince Rupert, B. C.
‘Hamilton, Ber...

ERS

SEISMOLOGY.

W. J. HuMrurevs, Professor in Charge.

{Dated: Weather Bureau, Washington, D. C., Aug, 2, 1919.]
TABLE 1.~ Noninstrumental earthquake reporls, June, 1919.

Approxi-
ma
Approxi- Approﬂ- Intensity! . o
Day. | de 8tation. “ate | ate | Rossl | Numlber| Dura- Sounds. Remarks Observer.
wich Forel. g
Civil.
m. .« .« Sec.
June 21 3 3 37| 113 o1 3 1feaceananas None.
21 19 58 36 371 113 01 5 1| Several Loud rumbling. Furniture moved.
24 21 12 { Ban Diego. 4 32 43 17 10 4 2 Buildings shaken.
24 24 | Lone Pine.. 36 37| 18 ot 5 1 25 None.. Felt bymny.v
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TABLE. 2.—Instrumental reports, June, 1919.
Amplitude, Amplitude.
Date. | Shar- Phase.[ Time. {TeHod: — Dis- | Remarks. Date. | SB2" | phase. | Time, [Fofiod (Die- | Remarks.
= x. Ap. | Ax.
Earthquake Station. California. Santa Clara. University of Santa Clara. J.S. Ricard, S.J.

Alabama. Mobile. Spring Hill College.
Cy;’:,i} ﬂuhlmaun, gS J.

Lat., 30° 41’ 44’ N.; long., 88° 08’ 46"’ W. [Elevation, 60 meters.
Instrument: Wiechert 80 kg.; astatic, horizontal pendulum.

(No earthquake recorded during June, 1919.)

Alaska. Sitka. Magnetic Observatory.

Survey. F.P. U
Lat., 57° 03' 00"’ N.; long., 135° 30" 06" W',
Instruments: Two Bosch-Omori, 10 and 12 kg.

U. S. Coast and Geodetic
rich.

Elevation, 15.2 meters.

T,
Instrumental constants. {{3 ll?, l,‘ni 1

(No carthquake recorded during June, 1919.)

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

Survey. Wm. H. Cullum,

Arizona.

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

v
Instrumental constants. . {g‘. }g ig

Elevation, 709.6 maters,

1919. Hm
June 20 055 Trace on E.-W,
0 57
058
¢ 59
o102
20 ] 23 26 .| No traco on E.-W.
23 30 Nodistinet maxi-
23 34 mum amplitude
23 39 about 0.1 mm.
23 52

California. Berkeley. Unitversity 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 IHemilton. Lick Observatory.

Lat., 37° 20’ 24 N.: long., 121° 3% 34" W. Elevation, 1,281.% meters,

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

F. J. Dick.

Yat., 32° 43' 03" N.; long., 117° 15" 10” W. Elevation, 91.4 meters.

California. Point Loma. Raja Yoga Academy.

Instrument: Two-component, C. . West scismoscope.

. ]
1919. l H.om.s. | Sec. ‘ u RE X
June 13 doooaa i e . o100 [ %100 [....... Tremor during 24
f hours preceding
H . . 15h, DOm,

24 2111 30 |. *200 | %300 [ Liﬁ;m shock ahout.

sec.
26 | .| %200 | *s00 .1 Tremors during 24
40 |- 100 | 100 1, hours preceding
| 15h. 00m. on date

‘ 1 given.

Lat., 37° 28 36" N.; long., 124° 57 03" W, Elevation, 27.43 meters,

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

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

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

Instrumental constants ........
1919,
June 10 .| Active on both
components.
Weaker on E.-W,
14 1 Visible activity on
| N.-W, at Inter-
. vals during the
i day,
19 f....... H .| Visihle wavos,
t

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

Tat., 38 34’ 12” N,; long., 77° 03’ 03” WW. Elevation, 21 meters.

Instrument: Marvin (vertieal pendulum), d. Meehnnical rep fon.

Vo T,
Instrumental constants.. 110 6.4

19,

June 15 .| Very feohle quake,

30 0,

District of Columbia. Washington. Georgetown Untversity.
F. A. Tondorf, 8. 7.

Lat., 38° 54° 25 N.: long., 73" 0# 247 W. Elevation, 12.4 meters. Subsoil: Decayed
diorite,

Tnstruments: Wirehert 200 kg, astaiic horizontal pendulums, 80 kg, vertical.

Vv

65 .

JInstrumental constants. .. E L._; e
7z & s

1919,
June 29 }

Heavy microse-
Isms.

Doubtful  scismic
origin.

Heavy microse-
isms.

On Boseh photo-
graphic machine,
23h 27m s,

.. Very doubtful.

1
i *1, 400

.| Heavy microse-

isms.

*Amplitude on {nstrument,

* Trace amplitude,
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TasLe 2.—Instrumental reports, June, 1919—Continued.
Amplitude. Amplitudo.
Date. Eéég:' Phaose. [ Time. I’orl.od. ; '?;; Remarks. Date. 3::;’ Phasc.| Time. P",F.Od' - - nzi:} Remarks.
Ar, | Ax. J i An. | Ax
N |
Hawaii. Honolnln. Magnetic Observatory. U.S. Coast and Geodetic  Illinois. Chicago. Unsversity of Chicago. U. S. Weather Bureau.

Lal., 21° 19' 127 N.; long., 158° 03 48”7 W

Survey.

Frank Neumann,

Elevation, 15.2 meters,

Tnstrument: Milne seistograph of the Soi;‘mnlagicul Committee of the British Associn-
tion,

T
Tustrumental constant. . 18.4.  Sensitiveness 0.40 arc tilt=1 mm.

June 1 -

| km.

Paper slipping.

‘| Diienlt to iden-

tify Decause of
tremors,

* Trace amplitude,

Lat., 41° 47" N, long., 87° 37" W. Elevation, 180.1 meters.

Instruments: Two Mil

Instrumental constants. .

Sh Al

horizontal p

V To e
E 150 12 20:1 1"
N 150

0.45 kg.

Sensitivity.
arc tht==26.6 mm.
8 20:1 1" arc tilt==13.2 mm,

~BBRRE

BUNSHZ sAE¥LE

-

IRINERY
RO
B~ 11

DA b 8N

3

L 30

—
w1 Sooo

8y 8

-
&

888%

88553

[=Y=TEXTRENY

TRecord difficult to
read.

-| Not discernible on

N-S.

.| May not be seis-
mi

.| Tim e correction

uncertain.

Very feebls. .Time
oegrrection uncer-
tain.
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TABLE 2.—Instrumental reports, June, 1919—Continued.
Amplitude. Amplitude.
Date. | SB5™ { phage. | Time. | Fefiod. o Dl | Remarka. Date. | CB2%" | Phase. | Time, |TPefods — Dl | Remarks.
: 13 . : 2 N

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.

Ty

3.4

4

Instrumental eonsmnrs..{fv % 3 “

(Report for June, 1819, not received.)

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

Yat., 38° 4’ 00’* N.; long., 76° 50’ 30"’ W. Elevation, 71.6 meters.
Instruments: Two Bosch-Omor}, 10 and 12 kg.

vV Ty
Instrumental constants.. g 18 }g
1910 H.m.s | Se. km,
June 20 |........i P..... 23 20 14 31. 2,070
23 24 65 14 (. .
2324 64
B2
233120 .. L difficult to deter-
23 30 47 mine.
23 33 46
2335 ..
B 4.
017
018

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

Lat., 42° 22' 38" N.; long., 71° 06’ 69" W, Elevation, 5.4 meters. Foundation: Glacis!
sand over clay.

Instruments: Two Bosch-Omort 100 kg.“u )‘ 11 ( ical registra-
n).
V T

lnslmmanmleonsmnts..{]% gg g 2:1

(Report for June, 1919, not received.)

8t. Louis University.

Satnt Louds.
tory. J. B. Goesse,

Lat., 38° 38’ 15”7 N.: long., 90° 13’ 58" W. Elevation, 160.4 meters. Foundation: 12
feat of tough clay over limestone of Mississippi system, about 300 feet thick:

Instrument: Wiochert 80 kg. astatic, horizontal pendolum.

Missouri. s Greopbysical Observa-

V To «
Instrumentsl copstants..80 7 5:1

(Report for June, 1919, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 20’ 58" N.; long., 76° 28’ 09* W. Xlevation, 242.6 meters.

Instruments: Twn Bosch-Omori, 25 kg., h al pend (mechanical
registretion.

V T, ¢
Imtmmmtslmnsmm..{ﬁ 5 2252 :}

(Report for June, 1919, not received.)

New York. New York. Fordham University. D. H. Sullivan, 8.7.

Lat., 40° 51’ 47" N.; long.. 73° 53’ 08"’ W. Elevation, 23.9 meters.
Instrument: Wiechert, 80 kg.
V T ¢
Instrumental constants.. g g gs g

(Report for June, 1919, not received.)

Panama Canal Zone. Balboa Heights. Isthmian Canal Commission.
Lat., 8° 57 3¢’ N.; long., 79° 33’ 20" W. Elevation, 27.6 moters.
Instruments: Two Bosch-Omori, 25 kg.

V T,
Instrumental constants..10 20

1019
June 29

See. B m Km,

*Trace amplitude.
Porto Rico. Vieques. Magnetic Obnmuwﬁ... U. B. Coast and Geodetic
Survey. W. M. Hill.
Lat., 18° 09’ N.; long., 65° 27’ W, Elevation, 10.8 meters,
Instruments: Two Bosch-Omori.

VT
Instramental constanu..{g ig :z
1919 Hom.s | Sec. ® ® Km.
fune 28 4 14530 2. Local; felt at Hu-
14540 macso, P, R,
148101t
14814 .
151 ..
20 21912
2319271
23 1935
23 19 52
23 2311
282343
22528
4282707
23 29 40
23 30 01
J2331..
J2834 ..
B4 ..
.| B850
Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.

Lat., 44* 10 N.; long., 72° 41 W. Elovation, 256 meters.
Instruments: Two Bosch-Omori, mechanical registration.
V T,
Instrumentsl constants. {1;} :g }f{
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TaBLE 2.—Instrumental reports, June, 1919—Continued.
Amplitude. Amplitude.
Date. | SBUT | priggo | imo. | PoRlod. s | Remarks. Date. | SE™ | prase.| Time. | Pofod: (D | Romarts.
| As. ' Ax. Ax. | Ax.
) i
Capada. Otawa. Dominion dstronomical Observatory. Earthquake Canada.  Victoria, B. C. Dominion Meteorological Service.

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

Tustruments: Two Bosch phog{)&mphgﬁ h?ﬁ:igntgl pet.}:lulums, one Spindler & Hoyer
. vertical seismograph.,

V T
Instrumental constants..120 26

1919
June 29 V(zqa small ampli-
udes.
..| Small microseisms
prevent the read-
ngof P

of P,
Italisn quake re-
ported in press,

Very sharp offsets

..| mark P. and 8.

oL is difficult to
determine.

Amplitudes small.

sl
N
R

30

~ooliRi

: Very small ampli-
tudes.

31
35
40 ..
15
35 .
48 30
51

15
00
05

[P 75118 .| L. waves regular
{ oL {8 - and  sinusodial
l F 8 . thraughout.

Canada. Toronto. Dominion Meteorological Service.
Lat,. 43* 40’ 01 N; long., 70° 23’ 84" W. Elevation, 113.7 meters. Subseil: 8and
aud clay.

I : Milne h 1 pend North; in the meridian.
Ty
1 ] 18, Plller d , 1 mm, swing of boom=0.45",
L3 J0 ¢ 5 DRRRN RN FORN PN Doubtful as to be-
ing selsmic.
8 59 48
703 08
.| 20 57 54
.| 20 68 38
21 03 48
. 16 17 54 Small micros going
on,
.| 18 05 38 Do.
10318
1§12,00 Small micros of
ha
b N L..... 15 39 48
L.....|154230
M.....] 15643 36
F 15 50 12
2. L PILLL| B 3 &
§...... | BB AU
is .| 2320 42
i. | B30A|.
L 23212
M...... 3332 |.
iL 2334 54 (..
30 |. - F . 03024
30 {. .| oL, 8 22 30
oL 8 32 48
M 8 45 12
F 91012

* Trace amplitude.

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

T,
Instrumental cunsr.ant..ls‘. Pillar deviation, 1 mm. swing of boom=0.54"".

June 2

71313 (. May not beaquake.
714 02 .
10 21 03 00
21 00 24
211429
11 655 09 .| May not beaquake.
14 80132

*Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

Seaitle, Wash., June 5, 1919.

‘What seemingly was an earth disturbance gave buildings in Seattle
a glight shaking up to-night. The disturbance was felt as far as 45
miles from here. (Associated Press.)

Florence, Ttaly, June 29, 1919.

A violent earthquake shock waa felt here this afternoon af 5:30
o'clock and reports state that neighboring towns were also shaken.
So far a8 known only slight damage was done. (Associated Press.)

Florence, Italy, June 29, 1919.

Additional advice shows that damngle was done by the earthquake
of to-day. The tremor was sharp, people rushing from houses in panie.
The damage in this city was slight.

Rome, Italy, June 30, 1919.

One hundred and twenty persons are estimated to have been killed
in and near Vicchio, the center of the earth movements Sunday, in the
Florence district, according to the Tempo. The town of Vicchio was
reduced to a heap of ruins and a number of the villages were destroyed.
(Associated Press.)

1 Raported by the organization indi d and coll

d by the logl
Georgetown University, Washington, D. C.

1 station at
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TABLE 3.—Late reports (instrumental).
! ; |
H Amplitudo. ' Amplitude,
Date. ;g;‘;' ! Pheso. | Time. tfnlf:;,. Remarks. Date, S}‘;’; Phase.| Tline. P“,‘I'\i_"d'_m- i t‘?[}; Romarks,
1 A | Ax
i :
Canada. Ottawa. Dominton Astronomteal Observatory. Farthquake Canada. Ottawa. Dominion Astronomical Observatory—Continued.
Station. Qtto Klotz.
Tat., 45° 28 38" N.; long,, 75° 42' 57 W. Elovation, 83 meters, 1919 ' H.m.s. [ km., I
r  May 6 ‘ ........ V194819 | 9,700
Tnstruments: ‘'wo Bosch photographic horizentul pendulums, one Spindler & Hoye 20 01 D6 ..
80 kg, vertical seistmograph. H 8 2011 51 |.
| L 231 ..
V Ty L 20 45 ..
Tnstrumental constants.. 120 26 L 255 ..
L 2105 ..
W9 l ir.m.s | St n ® km, .
Apr. 27 {o et verw. b oszor e ! Amplitudes  very L 21 44 .
1 | small. L 22 05
el?... 2 .. 28 ). .. Preliminary waves L 2230 .
- k very irregulnr. }; % £ -
T oeeeeens Q 42138
o el. 53412
% e8? 544 28
5 51 00
eL 604 ..
. L 022 ..
. L 830
| L 650 .
F 715 .
30 : : " s .
All phases diffieult el s N.-8. lostin micro-
. topn::d‘“iith”;m- 8 S L. ;{11 15 .. seisms,
vision, but all are
' .{ Rather lrregular.
S0l .., readily defer- g {L..... ¢
s20.. mined a3 to char- M?} ot be sels-
33 . acter. mie,
S50 ..
910 .
92 .
185 ..
10 00
.1 10 20
10 35
< ll Pr
May 1
[ | Lost in_changing
2 232 .. the sheets at
234.. 136 15m,
i :
" .| Very irregular pe-
gg; . ., riods on Ngg
312 .. Amplitudes very
3% .. smallthrough-
g g‘z . out.
. Very [aint: barely
i | discernible.
o i
3 ° {6 15 . . R R
L e R I L. X .| May not be seismic. Canada. Toronto. Dominion Meteorological Service.
3 Qa2 10 Lat., 43° 407017 N; long., 70° 23’ 54’ W. FElevation, 113.7 meters. Subsoil: Sand
104 46 and clay,
11520 .
} 22 30 Instrument: Milne horizontal pendulum, North; in the meridian.
145 .. T
g ‘133 .- Insirumental coustant..18. Pillar deviation, 1 mm. swing of boom=0.50"",
295 .. T T T
zg . 1919, H H.om.s. l Sec. | » B km.
39 .- May 28 {........| 33336 ..
3N : 3407122
108 | 40500 [
415 ..

*Trace amplitude,
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Jovy, 1919.
SEISMOLOQY.
W. J. HumpurEYs, Professor in Charge.
[Dated: Weather Bureau, Washington, D. C., Sept. 2, 1919.]
TasLe 1.—Noninstrumental earthquake reports, July, 1919.
!
Appl‘?xl- Approxi-| Approxi-| Intensity
maie ADDroxi-| Approxi- Number | Dura-
, at Rossi- § Sounds. Romarks. Observer.
Day. Gﬂ::%_ Station. mate mate Fg:gi. ofshocks.| tion. S d
wich
Clvil.
|
CALIFORNIA. . ., |
H. m - | ‘g
................ 33 52 117 33 2 1 Felt by several. ' Thomas C. Sias.
July 13} 12 154 oo v 33 2| 116 51 H 1 Felt by many.. A.J. Borg.
31| 21 30 | TATiB.eeenanneannneeannns| 36 24 120 42 3 2 Felt by several. 0. M. Sherburne,
KANSAS. )
26| 12 55 , Wichita.....cooemnannn 37 41 97 20 4 2 2I Loud rumbling ...| Felt by several.................. Mrs. J. B. Daze.
i i
TasLe 2.—Instrumental seismological reports, July, 1919.
(Time used: Moan Groenwich, midnight to midnight. Nomenclature: Intcrnational.)
[Forsignificance of symbols sce REVIEW for January, 1919, p. 59.)
Amplitude. ! ’ Amplitude.
- ! > . -
Data. scht‘;;' Phase.| Time. l’e’;l-od ta[::’g& Remarks. Date. &ht:; . Phase. | Time. Ie’;‘i‘od T ,“Pn'i&‘ Remarks.
Ay Ax | : Ag Ay |
Alabama. Mobile. Spring Hill College. Earthquake Station. Arizona. Tucson. Magnetic Obscrvatory.  U. 8. Coast and Geodeti
Cyril Ruhlmann, 8. J. Survey. - Wm. H. Cullum.

Lat., 32° 14/ 48/ N.; long., 110° 50’ 06"’ W, Elcvation, 769.6 moters.

Lat., 30° 41’ 44’ N.; long., 88° 08’ 46"/ W. Elevation, 60 meters. !
Instrumeonts: Two Bosch-Omori, 10 and 12 kg,

Instrument: Wiechert 80 kg.; astatic, horizontal pendulum.
V T
10 14

(Report for July, 1919, not received.) Instrumontal cmsmm“{g ou

Alaska. Sitka. Magnetic Obwvi_z‘tory. U. 8. Coast and Geodetic
urvey. F. P. ich. 1019. H.m.s.| See Km.
Survey P. Ulrich July 21 55 16
Lat., 57° 03/ 00" N.; long., 135° 30’ 06" W. Elovation, 15.2 metors. g} §‘7‘ 3? .

Instruments: Two Bosch-Omori, 10 and 12 kg. 'ﬁ g; ft,g

21

E 0 1Y LN
Instrumental ccnstants..{N 10 166 ; ?g 2
. 33
(No earthquake recorded during July, 1919.) 71638
n®
Arizona. Tucson. Magnetic Observatory: U. 8. Coast and Geodetic 728
Survey. Wm. H. Cullum. 7.
Lat., 32° 14’ 48” N.; long., 110° 50’ 06” W, Elevation, 769.8 meters. ;g 22? ii o laint.
4192720
Instruments: Two Bosch-Omori, 10 and 12 kg, 19 28 50
19 29 51
v 1 19 30 14
Instrumental cumtants.,{g ig ig {g g %
! 1941 .| e

Pertod of pendulum: E. 17 sec., N, 20 sec.
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TasLe 2.—Instrumental seismological reports July, 1979—Continued.
Ampiitude. ‘ - l Amplitude. I
Date. :chg; Phase.| Time. P‘,x",‘."d Jﬂs;’.r Remarks. Date. 3‘;‘; Thase.| Time. P“.{!.Od ———-—Ilgfg‘ Remarks.
‘ Ap Ax 1 ] As Ax

California. Berkeley. University of California.
Lat., 37° 52’ 16” N.; long., 122° 15 37 W,
(Sec Dulletin of the Seismagraphic Stations, University of California.)

Elovation, &5.4 meters,

Catifornia. Mount Hamalion. Lick Observatory.
Lat., 37° 20’ 24" N; long,, 121° 38" 34 W, Elcvation, 1,281.7 meters,

(8ee Bulletin of the Seismographic Stations, University of California.)

Californis. Point Loma. Reja Yoga Academy. F.J. Dick.
Lat,, 32" 43’ 03’" N.; long., 117° 15’ 10” W, Elevation, 91.4 meters..
C. D, West sei pe.

Instrumont: Tw p

1919,
Tuly

Californis. 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. Sacred Heart College.

A. ‘W. Forstall, 8. J.
Lat., 30° 40’ 36’/ N.; long., 104° 56’ 54’ W, Elevation, 1,655 meyers.
Instrument: Wiechert 80 kg., astatie, horizontal pendulum.
(No earthquakes reported for July, 1919.)

Denver. Earthquake Station.

District of Columbia. Washington. U, 8. Weather Burcau.
Las., 38° 51’ 127 N.; long., 77° 03’ 03” W. Elevation, 21 meters.
Initrument: Marvin (vertical pendulum) d d. Mechanical registration.

V T
Instrumentu! constants.. 110 6.4

Time correction
uncortafn,

Biiaen P 212515 .
S..c...f 21 34 4814, .
i 2] 56 ., 28 .
12206 .. 20 1. .
2210 .. 8. .

2240 .0 Nl

28 [eerennnn

13 43 50
S 1358 00 |,

14 10 ..
22 |veenanad 2207 10
| 221147 ).
22 14 20 ).
F....j2280 ..

227 56
232 ..

24 {oveeiaan

District of Columbia. Washington. Georgetown University.
F. A. To ndori, 8.7

Lat., 38° 54’ 25" N.; long., 77° 04’ 24" ’g‘_’.ﬂglevsﬁun, 42.4 meters, Bubsoil: Decayed
iorite.

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

V Ty ¢
E 185 5.4 0
Instrumental constants. .{N 143 5.2 0
Z 80 3.0 0
1919. ! H.m.s. | Sec. M » km.
July 11]...... .- .] 21 36 27 .
.| 21 49 30
.21 49 36
2246 ...
[ P 7
7
7
7
7
7 N-8 docsnotshow,
microselsms,
L3 PR Heavymicroselsms
9 . .J e. Do.
1o
| els.
| g
i Lx...
'L
...| Microsetsms,
037 .. Do.
04212
04213
044 30
130..
141
220718 .
22 11 48
22 13 48
22585 ..
. 2207 14
. 8211 68 ).
.| 22 13 30 |.
42885 ..
25 0. 1713 .. Does not show on
72 .. N-8 component.
31 .| 220543 |. Heavymicroscisms.
22 12 16 .| Dnos not show on
2227 .. N-8 component.

Hawaii. Honolulu. Magnetic QObscrvatory. U. S. Coast and Geodetic
Survey. Trank Neumann.

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

i 1cul Committee of the British Associe-
tion.

Instrument: Milne aph of the

"

To
Instromental constant..1%. 1, Sensitiveness 0.40 are tlt=1 mm.

(Report for July not recefved.}
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JuLx, 1919,
TagLe 2.—Instrumental seismological reports, 1919—Continued.
| ( Amplitude. I 11 Amplituds.
Poriod Dis- Char- Period | Dis-
Char- | phge.| Time. X tance.| Remarks. Date. | noter, | Phase. | Time. T, tance. Remarks.
Dste: | soter. hase. T As An ce. acter. } A l An nce.
Iilinois. Chicago. University of Chicago. TU. 8. Weather Bureau. Illinois. Chicago. University of Chicago.—Continued.

Lat., 41° 47" N.; long., 87°37’ W. Elovation, 180.1 meters.
o
Instruments: Two Milne-Shaw horizontal pendulums, 0.45 kg. w714l
vV Ty « Sensitivity. g?? 4l
E 150 12 20:1 1" arctilt=26.6 mm. 2 3
Instrumental eonstumsn{s 150 8 20:1 1 arc tilt=13.2 mm. 71430
—_—
22741 1.
July 3 fee-eeees 1721 30 23510
2 46 40
259 ..
410 ..
[ I
45218
4 58 04
502 20
550 ..
[ PR *
% .1 19 03 10
% 1908481,
e 19 14 45 |
! Lol sae nm -
7215
F. 910 . ; 33 40
8 ..
6|..... | . 708 . 75756
S50 1 e
F. 8 40 930 ..
7 |eeeeeendf @l 14 47 ...} May not be sels- J2z2oiu
L.....| 1450 | mic. . ;g lllg 35
L 14 568 15530
F. 15 30 -
-3 PUUPON g . g 36
; 6 L .
oL 21 61 . Kansas. Lawrence. University of Kansas. Department of Physics
i z9 and Astronomy. F. E. Kester.
Loooj2z2u
—y % 23 % Lat., 38° 57" 30" N.; long., 95° 14’ 58" W. Elovation, 301.1 meters.
° 1Ps 925 Instrument: Wiechert.
L. . V Ty e
- Tnstrumental consmnts..{g gg '“ “
el e e I AR : el {Report. for July, 1919, not received.)
037
016 18
0 48, Maryland. Cheltenham. Magnetic Observatory. U. 8. Coast and
g gg Geodetic Survey. George Hartnell.
150
‘16 Lat., 38° 4’ 00" N.: long., 76° 50’ 30" W. Elevation, 71.6 meters.
‘4
.4 225 Instruments: Two Bosch-Omori, 10 and 12 kg.
‘430
455 V To
120.......0pr. | 2238 Instrumental constauts{l% }_3 }g
A 22 41
22 47 T
Bnn 1919 | g i (k) .
July 8l....... 71 rst appesrance of
u 1425 Beginning not re- uly 71030 longgvg?laesmth(\'
15 40 . corded. Adjust- ‘T1500 abrupt.
§ ing instrument. 715171
18 51 720 49
18 58 . 7205
19 50 72120
n (2e
122 726 .0
735 ..
16 26 05 ;
18 31 737 .
1638 3 IO Jamwl Lu_is faint until
s 2o e
18 253 :
. 2 07 04
q 805 1040
s Ba B
ge 2321
1445 BB
: |21 T 18 31 41 E-W not in opera-
83 18 38 17 tlon,
g3 B
8% ‘19 58 ..

* Trace amplitude.



Porjod of pendulum: E. 15 sec., N. 15.sec.

Massachusetts. Cambridge. Harvard Universily Seismographic Station,
gJ. B. Woodworth. y Ph

Lat., 42° 22’ 36" N.; long., 73° 06’ 5 W. Elovstion, 5,4 meters, Foundation: Glacial.
sand over clay.

Instruments: T wo Pesch-Omoril00 kg, horizontal pendulums (mechanical registration
VT e
Instramental eonstants..{k % .2 9.

(Report for July, 1919, nor received.)

Missouri, Sawnt Louts. St. Louis Unwversity. Geophysical Observa-
tory. J. B. Goesse, S. J.

Lat., 38° 38’ 157 N.; long., 90° 13’ 58” W, Elevsation, 160.4 meters, Foundation: 12)
feet of tough clay over limestone of Mississippi system, about 300 feet thick.

Instrument: Wiechert 80 kg. astatic, horizontal pendulum.

V Ty e
Instrumental constants..8¢ 7 51
(Report for July, 1919, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26° 58" N.; long., 76° 29’ 09” W. FElevation, 242.6 meters.
Instruments: Two Bosch-Omori, 25 kg., horizontal pendulums (mechanical registration)’

V Te e
Instrumenta) constants. .{& %2 g :i

(Report for July, 1919, not received.)

New York. New York. 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 To «
Instrumental wnsmms..{]% ;g gg g
(Report for July, 1919, not received.)
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TABLE 2.—Instrumental seismological reports; 1919—Continyed.
Amplitude. Amplitude. |
Char- Period Dis- Char- Period | Dis-
Date.. | ootey, | Phate.| Time. T, tance. Remarks Date. | ooter. | Phase. | Time. T, tance., Remarks.
A» Ax As Ax
Moryland.  Cheltenham... Magnettic Observatory—Continued. Panama Cansl Zone. Balboa Heights. Governor, Panama Canal.
Lat., 8° 57’ 39" N.; long., 79° 33’ 20" W. Elevation, 27.6 meters,
1920 See. s em ! ’ onge
July 12 N Instruments: Two Bosch-Omori, 100 kg.
V Te
Instrumental constants, .35 20
1914. .m. 3. | Sec. u u | km. |
July 10 {........ 32 44 [ 825 | Direction uncer-
I8 [eeerenns 3304 .. ! .
34 04 |..
19 34 08 |..
19 34 M
19 3¢ 48
19 34 50
10 368 28 |.
.| 19 53
B 2072 T IO 41135 Trace, indistinet.
22 11 67 41313
g ]} (ﬁxz . 42..
22 }4 06 D LR PR 16 22 04 Direction  uncer-
22 14 36 16 22 14 tain.
21015 16 23 52
222345 18 25 32°
2225 . 18 25 36
2228 .. 18 25 44
16 25 50
F:) U ORI 221243 16 33 ..
221245 1633 24
22 16 05
e e s 2. 02 24 |,
2217 .. 02 26
2210 .. 02 28
03 54 Da,
02 37
04 02
13
14

BENNNIIR

*Traco amplitude.

Porto Rico. Vieques. Magnetic Obaervatory. U. S. Coast and Geodetic
Survey. W.M. Hill.
Lat., 18° 09’ N.; long., 65° 27" W, Klevation, 19.8 meters.
Instruments: Two Bosch-Omeori.
Ts
Instrumental conmmts..{{:; }g };
1019. H.m.s. | Sec. M B Em.
July 6 71305 ceen
71618
71815
71634
e
72 ..
8 21 64 10 Not __recognizable
21 69 10 on N component,
22 01 15
2209 ..
1 035 57 .| Both P and L diffi-
03631 1. .| cult. Only =
03738 trace on N com-
038 48 ponent.
0 38 58
041 ..
045 ..
0680 ..
17 .| 16 27 50 |. P falmt and diffi-
16 35 43 cult. No trace
16 36 53 on N component.
.| 16 40 ..
16,45 ..
22 22 06 DB No long waves on
2 00 N component.
22 10 48
2212 43
22 14 .
2213 ..
4222 ..

Period of pendulum: E. 17 sec., N. 20 sec.
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Joty, B
TapLe 2.—Instrumental seismological reports, 1919—Contined.
Amplitude. ’ Amplitade.
Perlod Dis- Remark Date. | Char- | p ! Poriod Dis-
Char- .| Time. b ! marks. ate. - | Phase.: Time. X | Romarks.
Dste. | getar, | F18%0 me. T. e | an ance. octer. i T. aa | an tance
Vermont. Northfield. U.S. Weather Bureaw. Wm. A. Shaw. Canada. Ottawae. Dominion Astronomical’ Observatory—Continu'ed,

Lat., #4°* 10/ N; long,, 72° 4’ W. Elevation, 256 meters.
Instrumonty: TWo Bosch-Omori, mechanical registration.

v 10 1
Instmmeutalconsmms..{N 16 16

1010,

o m.
July 6 ......- i ;gég
73 ..
J1943 ..
2000 .
2208 01

221321 |
22 17 ..
2225 ..

PR I T 2210 50 |....

a F..... 2217 ..

Ottawa. Dominion Astronomical Observatory.
Station. Otto Klotz.

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

Canada. Earthquake

Instruments: Two Bosch photographic horizontal pendulums, one Spindier & Hoye
80 kg. vertical seismograph.

V T,
Instrumental constants.. 120 26

1019.
uly 1 Amplitudes small,
Noto small perfods

on the L waves.

i [SROURURN I PR

Grie DI~ GO

o L

==

After 23 hours the
amplitudes are so
small "as to
barely. readable.

BRERSEREPENT 8L

BRBEENRNLeEe

19 28 168 End of record ver,
ggg;: !mnn% macked,
Rau irregular periody.
19 42
20 00,
20
338
2 40
24,
305....|.......
ni.. i
eescenc|in.....] 038 Ver irregular.
d 03933 . winyd trgmors
make record

difficult to read.

1019, Sec. » u (Km.
July Very small ampli-
18 tudes; barely
S P discernible.

28 No indication of
15 P. or 8. Local
cea- blasting _inter-
10 52 ¢ ‘rercs}?ln NS zéur-
52 tol ng this record.
17 e L. 10...} 16 feeeeeifooeaeifnnnns

16 19 46

BREBRBE wwonmuen

May not be sois-
mic.

BE2S2 RSRENNE

Canada. Toronto. Dominion Metcorological Service.

Lat., 43° 40’ 01" N,; long., 79° 23’ 5¢” W. Elevation, 11).7 meters, Subsoil: Ssnd
and clay.
Instrument: Milne -horizontal pendulum, North; in tbe meridian.

Py
Instrumental constant..13. Piltar deviation, 1 mm. swing of boom=0.45".

[ g
1019, Hom. s .
July 1 ..} 21 49 24 Times doubtful.
21 58 34 [,
223 ..
P2 PO L..... 801 38
[ ) PO U Micros after 10w of

the 4th to morn-
ing of the 5th.

Micros before P.

Gradual thicken-
ing,

Earlierphases
masked by
heav,
Lost in
isms,

micros.
microse-

D SUPUUU ISP AN Heavy micros go-
ing” on when
quake was re-
corded at other

i stations.

* Trace amplitude.
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TABLE 2,—~Instrumental seismological reports, 1919—Continued.
Amplitude. Amplitude.
Date. %’ Phass.| Time. |7 ’.{{"d é)nl; Remarks. Date, Snbtg. Phase.| Time. P“,R"d - 1311;2 Remarks.
Aa | An As | An
Canada. Toronto.. Dominion. Meteorological Service—Continued. Oanada. Victoria, B. C.. Dominfon Met eorological Service—Contd.
10 ]ieieene. Loveesy 24030 [cnve.n. 200 ... l ...... Micros going on. 7 1421 47
143517
. 14 43 47
14 59 47
F: 0 PR SR DRI PO R N RPN FOPPI Quake missed.light
ff the paper.

Small micros going
on.

.| 18 26 30%..
183024 1.,

Small quake 13,
40y 36, phases
interierad  with,
while inspecting

instrument.
J Lost tn  microse-
Isms,
47 421,
37 06
01 00
02 08
15 48
27 187
13 487 .| Marked micros go-
19 36 ing on.

‘Gradual  thicken-
ing.

| Lost in microsw
isms,

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

Lat., 48° 24’ N.;long,, 123° 19’ W. Elevatlon, 67.7 meters. Bubsoil: Rock.
Instrument: Wiechert, vertical: Milnc horizontal pendulum, Nortk. In the meridion

o
Instrumental constant. .18. Plllar deviation,! mm.swingof boom==0.54".

1919, !
July 1

=]
1=

85 8wz

133

6

wuauwa me B8R
S5

=
BHEEY

2R

*Tr,

amplitude.

16 49 48
16 53 14 |.
16 57 10 |.
17 18 49 |.

bl 2 45 167
2513
3 04 07
Wiy
26 . 19 16 377
10 20 35 |.
192503
. ) PPN M..... 7 50 57
Foooo 825 52
31 .| 21 58 25 |.
22 00 43 §.
220618 .

* Trace amplltude.
SEISMOLOGICAL DISPATCHES.!

Guatemala City, Guatemala, July 24, 1919.

A dispatch sent to La Republica, a local paper, states
that in the neighborhood of the city of St. Mark, Haiti,
a rising of the earth had occurred, forming & small hill,
This took place on July 22.

Guatemala City, Guatemala, July 24, 1919.

A communication received to-day at this city reports
that on the afternoon of J uliy 22 & strong shock was felt.
Also that the Santa Ana volcano had become active. In
the Fonseca Bay a small island has appeared.

! Reported by the orgaaization indleated and coliccted by the seismologicsl station at
Georgetown University, Washington, . C.
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SEISMOLOGY.
TasBLe 1.—Nonu: ental earthquake reports, August, 1919.
Apprgexi- :
maf N
time, | Approxi- | Approxi- Intensity Number | Dura-
Day. d Statlon. ninte mate | Rossi- Sounds. Observer,
Y- Gé‘ffﬁ' 0 [ utitudo. longi Forer, |ofshocks.| tion.
Civil.
i
CALIFORNIA.
H. m. . M M
12 10 | Glennville. 35 45| 118 42 3 2 B Sll ht rattle of windows.. . C. H. Likoly.
50 37 2 118 24 3 2 Felt by several Wll]lmn Barth.
12 15 34 25} 110 12 3 3 Felt by many ‘Wm. H. Duncan.
12 13 35 17| 120 40 3 1 Felt by scveral U. 8. Weather Bureau.
15 00 34 25} 119 12 3 1 Felt by savera! ‘Wm. H. Duncan.
TABLE 2.—Instrumental seismological reports, August, 1919.
(Time used: Mean Greenwich, midnight to midnight. Nomenclature: Internationsl.)
[For significance of symbols see REVIEW for January, 1919, p. 59.}
Amplitude. l
Date. Schg; Phase. | Time. Pe.ll:'f’d —————I———-‘t&i; Remarks. Date. ggg' Phase. | Timoe. ta’iai Remarks.
Ax i Ax |
Alabama. Mobile. Spring Hill College. Earthquake Station. California. Point Loma. Raja Yoga Academy. F.J. Dick.
Cyril Ruhlmann, 8. J. Lat., 32° 43’ 03 N.; long., 117° 15’ 10" W. Elovation, 01.4 meters.
Lat., 30° 41/ 44" N.; long., 88° 08’ 46" W. Elevation, 60 meters. Instrument: T
Instrument: Wiechert 80 kg.; astatlo, horizontal pendulum, H.om. s Km.

Aug. 21 |eeeiniiiee s .

(No earthquake recorded during August, 1919.)

Tremors during 24
hours proceeding
15 00= on date
given.

Alaska.  Sitka. Mag”‘éﬁc Observatory. UhS Const and Geodetic  (glorade. Denver. Sacred Hlt:;m-t College. Earthquake Station. A. W.

urvey. F. P. ch.

Lat., 57° 03’ 00" N.; long., 135° 30’ 06" W. Elevation, 15.2 meters. Lat., 39° 40’ 36”” N.; long., 104° 56’ 54"’ W, Elevation, 1,655 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg. Instrument: Wiechert 80 kg., astatic, horizontal pendulum,
VvV T : H.m. s Em.
Instrumental oonstants..{g %g {:’; Aug. 9 ; u. e, %::::: g ;} - Sinusoldal.
No earthquake recorded during August, 1919. 10 i ------- dfreeeeend 3105 Activity, Strong-
; ................ 3t 9 vees..| Activity on E-W.
Arizona. Tucson. Magnetic Ob-?matory U 8. Coast and Geodetic 2728 1o 1L t01 | Ativtty on B-W.

Survey. Wm. H. Cullum. ;
Lat., 32* 14’ 48" N.; long., 110° 50' 08" W. Elevation, 769.6 meters,
Instruments: Two Bosch-Omori, 10 and 12 kg.

inusoidal; lon
e:lod smal
ampumde
‘Waves at intervals
during the day.

V To . 03 .
I.m:trumanmlv:onst,ants..{{f‘I 01 District of Columbia.

Washington. U. S. Weather Bureau.

Lat., 38° 54’ 12”7 N.; long,, 77° (3’ 03"’ W. Elevmon, 21 meters.

KEm.
Aug. 29

tion from to
3stt

8light nearb
ock. y

California. Berkeley. University of California.
Lat,, 37° 52' 16 N.; long., 122° 1 377 W. Elevation, 85.4 meters.

(S¢ee Bulletin of the Seismographic Stations, ﬁ'niversity of California.

California. Mount Hamilton. Lick Observatory.
Lat., 37* 20’ 247 N.; long., 121° 38’ 3¢" W. Elevation, 1,281.7 meters.
(See Bulletin of the Seismographic Stations, University of California.)

Instrument: Marvin (vertical ! registration.
N — nat n opera- Instrumental constants. .
H. M.8. Em.
Aug. 8 l....... L undiscernible.

Amputudes very
small
undetermlnable

17 407..

Small amplitude

lasting “about
nmta hour. Clock
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TABLE 2.—Instrumental seismological reports, August, 1919—Continued.
| Amplitude. Amplitude.
Date, | BT | phase. | Time, |ToHod D> | Remarks. Date. | SBOC | Phase, | Time. | Feflod (Dl | Remarks,
As Ax Ay Ax
District of Columbia. Washington. Georgetown University. Illinois. Chicago. University of Chicago—Continued.
F. A. Tondorf, 8. 7. :
Lat., 38° 54’ 25 N.; long., 77° 04’ 24" W. Elovation, 42.4 meters. Subsoll: Decayed Hom. s | Se. » “ Km, .
diorite. Aug. 24 |........ B.oeucn| 324 44 . .- . Amplitude small.
........ F.....{ §30.. Phasesindotermi-
Instruments: Wiechert 200 kg. astatio horizontal pendulums, 80 kg. vertical. nate, .
24 |. 12 51 18 Amplitude small,
Te e Phasesindetermi-
E 165 54 0 nate.
Instrumental constants..{N 143 52 0 2 ..
Z 8¢ 8.0 0 .

1

H.m.s
Aug. 24 |........[e...... 53126
oLs?..] 54012

F....., 615

.| 539.
62525

647 .

Hawaii. Honolulu. Magnetic Observatory. TU. S. Coast and Geodetic
umsann.

Survey. Frank Ne:
Lat., 21" 19 12”” N.; long., 158° 03’ 48"” W. Elevation, 15, 2 meters.

Instrument: Milne soi aph of the logical Ci of the British"
. Association.

T
Instrumental constant..18.4. Sensitivity, 0.40,
(Report for August, 1212, not received.)

Ilinois. Chicago. University of Chicago. U. B. Weather Bureau.
Lat., 41 ° 47" N.; long., 87 37" W. Elevation, 180.1 meters.
Instruments: Two Milne-Shaw horizontal pendulums, 0.45 kg.
E IKO ‘;‘n 2)‘1 1 t‘i’lh'y‘iﬂa
. : are tilt=26.6 mm.
‘m“'“mm“‘lc""s“““"{& 150 8 20:1 17 arc tilt=13.2 mm.
H. M. S, Se
Aug, 2 2259 ca |,
23 02 50
23 05 20
.1 2320 ..
3. 1634
1730 .
3 .| 1833 ..
{1850 ..
18 00..
2010 ..
1138 1..
2011
33 ..
36 ..
42 30
10 s |..

BusY
| BER

Bes cuk b S ovitienen

gy

NSRS R® W
82BERBER 8
HHMEE 331 HN

.

S8 ~o wooo
58 52 88&3
B85 8 838

.-
]

aih,
>

B 1

Bz
858
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: Wiechort,
V T «
177 3.4 4
34 4

Instrumental constants. {% a0 i

(Report for August, 1919, not received.)

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

Lat., 38° 44’ 00 N.; long., 76° 50’ 3¢" W. Elevation, 71.6 meters.
Instruments: Two Bosoh-Omorf, 10 and 12 kg.
V T

Instrumontal nonstnnts..{g }g }:

.| Lne is doubtful; it
.may come three
minutes or more
earlier.

H:3:1-1-1=14

SBBURY

Pt
DREPRATN waamaccoeoly

SHEVBLRELS BELBTERE
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TapLe 2.—Instrumental seismological reports, August, 1919—Continued.
l ’ Amplitude. ! Amplitude.
ar- , : i . ) Dis-
Date. S&‘é: Phasc.| Time. | T‘aqr‘l’od tg;g-a Remarks. Date. f‘:'t:: Phase.. Time. P"ﬂ‘°d tance. Remarks.
| As | Ax ‘ A | Ax
Massachusetls. Cambridge, urvard University Seismographic Station. Porto Rico. Vievues. Magnetic Observatory—Continued.
J. B. Woodworth.
Lat., 42° 22’ 36” N.; long., 71° 06’ §9” W, Klovation, 5.4 meters. Foundation: Glacia H.m.s | Sec. s | Em i
sand over clay. Aug. 9l........ H 23 34 20 20 Apparently local.
ts: Two Bosch- 1100 kg. horizontal ponduk h Iregistration
nstrumen 'wo Bosch-Omo g. horizontal ( g ) g2l 8 50 57 l‘rnbnblﬁ from
V To « 8 51 20 1. Torto Rict
Instrumental coustnur.s..{}"} ﬁ g 4:? ggi gg .
55 -
(Report for August, 1919, not received.) 859 .
6 04 E Probablﬁ from
6 05 Torto Rico. Felt
Missouri. Saint Louis. St.Louis University. Geophysical Observa- 80518 ll;y\x’;légzcg.ersons
~
tory. J. B. Goesse, 8. J. T
Lat., 38° 38" 15” N.; long., 90° 13 68" W. Elevation, 160.4 meters. Foundation: 12 614 ..
feot of tough clay over limestone of Mississippi system, about 300 feet thiclk.
: Wi cg. ast: i 1 N
Tnstrumont: Wischert 80 kg. astatlc, hortzontal pendulum Vermont. Northfield. U.S. Weather Bureau. Wm. A. Shaw.

V ' e
Instrumental constants.. 80 7 &1
(Report for August, 1919, not received.)

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58'* N.; long., 76° 20’ 09" W. Elevation, 242.6 meters.
Instruments: Two Bosch-Omort, 25 kg., horizontal pendulums (mechanical registration.

V Te e
Instrumentnlconstants..g ;‘2 g :;i

(Report for August, 1919, not received.)

New York. New York. Fordham University. D. K. Sullivan, S.7J.
Lat., 40° 51’ 47" N.; long., 73* 63’ 08” W. Elovation, 23.9 meters.
Instrument: Wiechert, 80 kg.
V Ty «
Instrumental mnscsnm,.{f, e

(Report for August, 1919, not received.)

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

vV T
Instrumental constants.. 35 20

&&&NMNHNN
sttt atot]
grEEYEER:

*Trace amplitude.

Porto Rico. Vieques. Magnetic Obsmazmﬁ.ﬂlU. 8. Coast and Geodetic

Survey. W. M.
Lat., 19° 09’ N.; long., 85° 27" W. [Elevation, 19.8 meters.
Instruments: Two Bosch-Omori.

V T
Imtrumentalconstants..-{g }g %8

Probably {rom
Porto Rico, N,
not registering.

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

V T
Instrumontal constants..{g ]1'8 }'g

(No earthquakes recorded for August, 1919.)

Canada. Ottawa. Dominton Astronomical Observatory. -Earthquake
Station. Otto Kliotz.

Lat., 46°23' 38" N.; long., 75° 42’ 57" W. Elevation, 83 meters.

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

V T
Tnstrumaental constants.. 120 28

H.m,s.
Aug. 18 51618|. May not besetsmie,
516 20
52132
53328
53934
53938 .
5 42 10
to
552 ..
Ls....] 600 ..
to
604 .
F 05

BEJTIRTSBLER
=2
2!

e oo anaoo

..
[aR-2

Canada. ZToronto. Dominion Meteorological Service.
Lat., 43® 40’ 01 N.; long., 79* 23’ 54"’ W. IElaval:lnm, 113.7 meters. Subsoil: Sand and
clay.

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

T
Instrumental constant. .ls'. Pillar deviation, 1 mm. swing of boom=0.45"".
(Report for August, 1919, not received.)
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TaBLE 2.—Instrumenial seismological reports, August, 1919—Contd.

Aveusr; 1919
TaBLe 8.~—Late reports (instrumental)—Continued.

Amplitude.

Period Dis-
Date. | OBS™ | phose. | Tims. | “Op T e Remarks.
s )

Date.

Time, | Poflod

Amplitude.

l

As

Ax

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N.; long., 123° 19’ W.  Elevation, 67.7 msters. Subsoll: Rock.
Instrument: Wiochert, vertical; Milne horlzontal pendulum, Nerth. In the meridian,
Ts
Instrumentsl constant..18. Pillar deviation, 1 mm. swing of boom=0.54".
(Report for August, 1919, not received.)

SEISMOLOGICAL DISPATCHES.!

On Board U. S. 8. New Mexico, Saturday, Aug 2.

The New Mexico trembled from bow to stern as if
she had struck an uncharted reef, and the navigating
officer sounded ‘‘collision quarters” on tho ﬂagsh.i%’s
siren. Sailors in the foretop said the basketmasts of the
war ships swayed like poplar trees in a gale.

. Wireless telephone messages were received from the
five other dreadnaughts reporting that they felt the
shocks. The Mississippi, which was farther offshore,
reported heavy vibrations.—Assoctated Press.

On Board U. 8. 8. New Mexico, Saturday, August 2.

Six dreadnaughts of the Pacific Fleet were shaken
severely by a double earthquake shock: at 4:18 o’clock
this afternoon 20 miles off the coast of the State of Colima,
Mexico. None of the warships reported any damage.—
Associated Press.

Beach Haven, N. J., August 5, 1919.

A shock was felt here about midnight.~—Special 0b-

server.

LATE REPORTS.
TaBLE 3.—Late reports (instrumental).

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

Instrument: Tw C. D. West
|
. H.om. s Sec. ® n Em.

July 3 f....... R N I 50 50 Jouunnn Tremors durlnf_m
hours preceding
15k 00m om dates
glven,

15 ; 100 100 |......
1 Reported by the organizetion and by the selsmol Istation at
University, W D.C.

Hawaii. Honolulu.

Instrument: Milne

Magnetic Observatory. U. 8. Coast and Geodetic

h of the

Survey. Frank Neumann.

lorlcal C

T
Instrumontal constant..18,1.

tion.

"

Sensitiveness 0.40 are tiltm1 mm.

Lat., 21° 19’ 12" N.; long., 158° 03’ 48” W. Elevation, 15.2 meters.
of the British Associa.

July 6

e

MORES, HORK

®
i

HORE

af

£BRERRI

» | Sec.
1

16

".| Pis faint ond Qi

cult to place del-
tely.

None of the phases
sharply defined.

Early portion of
recor %ﬁerore L)
might micro-

by minor shocks.
eP quite faint,

oP quite faint.

oP quite faint.

eP quite faint.

*Trace amplitude,
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SEISMOLOGY.
W. J. HuMrHREYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D. C., Nov. 3, 1019.]
TaBLE I.—Noninstrumental earthquake reports, September, 1919.
Aipprox- A
mate DPprox-
- Approx- Intensity | Number
Day. é‘me' Station. ma i';;’“if Rossi- of ]3“;“' Bounds. Remarks. Observor.
Toen- 1atitude. Forel. | shocks. .
wich tude.
civil.
CALIFORNIA.
H. m. ° ! ° !
Bept. 4. 20 16| Berkeley...... 37 51| 121 18 3 1 Felt by many.. E. F. Davis. _
20 16 | San Franci 37 48) 122 26 3 1 Felt by several. ..| U. 8. Weather Bureau.
20 17 | Oakland..... 37 48 122 15 3 1 Fegt.}y mechanics at work in | Chas. Burckhalter.
ullding.
12 17 40 481 124 10 4 2 (O] Faint rumbling...| Felt by many.. U. 8. Weather Bureau.
19 40 48| 124 10 5 2 1..... do. do.. Do.
15 14 40 48| 124 10 6 1 2 | Building creaked. Do.
16 40 48 124 10 4 1 5l.....do... Do.
19 40 48| 124 10 4 2 Do.
30 4 34 41| 115 30 3 1 H. M. Rouse.
5 34 41 115 30 2 1 Do.
5 ....do. 34 41 115 30 3 1 Do.
7 40( Amos. 3 00 115 07 4 2 .| G. T. Hartsficld.
8 38 | Calexico... 3¢ 41{ 115 30 4 1 Loud rumbling. .. H. M. Rouse.
1 Fraction of second.
TABLE 2.—Instrumental seismological reports, September, 1919,
(Time nsed: Mean Gr ich, ight to ight. - N 1 ional.)
{For significance of symbols see REVIEW for January, 1919, p. 59.)
Amplituds. - Amplitude.
Char- Poriod Dis- Char- Perlod Dis-
Date. | goier. | Phase. | Time. £ tance. Remarks. Date. | yotor | Phase. | Time. T tance. Remarks,
Ap An Ap Ax

Alabama. Mobile. Spring Hill College. Earthquake Station.
Cyril Ruhimann, 8. 7.

Lat., 30° 41’ 44"’ N.; long., 83° 08’ 46’ W. Elevation, 60 meters.
Instrument: Wiechert 80 kg.; astatic, horizontal pendulum.
(Report for September, 1919, not received.)

Alogka. Sitka. Magnetic Observatory. U. hS. Coast and Geodetic
rich.

Survey. F.P. Ul
Lat., 57° 03’ 00'* N.; long., 135° 30’ 08" W. Elevation, 15.2 meters,
Instruments: Two Bosch-Omorl, 10 and 12 kg.
V T
10 17
10 15
No earthquake recorded during September, 1919.

Instrumental constants. {FN

Arizona. Tucson. Magnetic Observatory. U. S. Coast and Geodetic
Survey. Wm. H. Cullum.

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

V Ty
Instrumental constants. {1}3 %8 {g
Km,

Not in operation
during September.
Probably local.
Probably local.
Local.

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

California. Mount Hamilton. Lick Observatory.

Lat., 37° 20 24" N.; long., 121° 38’ 3¢” W. Elevation, 1,281.7 meters.

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

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

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

Instrument: Tw C.D. West
H.m.s.| Sec. o m Km.
Sept. 30 |eeeeeeridennnann. 800ca|........[ 400 600 |...... Light shock.

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.

16 33 ..

............. wssesee|esne..| Heavy machinery
in motion nearby
during first por:

tion of record.

_| Waves at intervals
during the day.

* Trace amplitude.
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TasLe II.—Instrumental seismological reports, September, 1919—Continued.

i Amplitudo. ' Amplitudo.
g . i
Date. 3&:‘ Phase.| Tima. | ! ",{.t"d; I ‘ta)gcs; Remarks. Dats. 3::: Phase. | Time. Perl fod 'g; Remarks.
P An o Ax | Ag | Ax
¢ 1 |
District of Columbia. Washington. Georgetown University. District of Columbia. Washington. U. S. Weather Bureau—Contd.
. A. Tondorf, S. J.
Lat., 38° 54’ 28" N.; long., 77° 04’ 24" W. Elevation, 42.4 meters. Subsoil: Decayed Sept. 15 |........ P.....|1737 %
dlorite. 8.0 7z |l
Instruments: Wiechert 200 kg. astatle horizontal pendulum, 80 kg. vertical. 174830 )..
VT oe 17 51 50
ye—
Instrumental constants,. 2
z w500 Hawn
92710 ..
.| 940ca
Sept. 1 Heavy microseism.
.| 20 00 50
8 | 33985 1.. Very feable.
] 34 43
34 48
9 38 48
9 40 42
0 41 50 . i .
e Hawaii. Honolulu. Magnetic Observatory. U. S. Coast and Geodetic
- Survey. Frank Neumann.
13 122858 |........|.... evs|easenas|ve...| Hoavy microseisms
12 ;m 40}‘ difficult to read. Lat., 21° 19 12 N; long., 158° 03’ 48" W. Elovation; 15.2 metors,
LT TP APRROU SR AN
}g ;& % ' " Instrument: Milneselsmograph of the Seismological Committee of the British Association
t savecssleicanens
1320.. To
15 1737 g; . Heavymicroselsms, Instrumental constant 184, Sensitivity, 0.40.
17 47
17 47 58 |.
a n Km.
1825 .. Sept. 12 1........ Pg\mggdb snd (ol-l
oW 'V SOVErA)
26 102841 ... ol eeefeenans Vgg{;gesa_vy micro- : hours of tromors.
102718 |ouiiiiifoieennfonnniaafeanann Flast in micros. B el L Follawed "f{”"{”
minutes [ater
b4 34841 - PN PR PR Vms;?wmlcro- b Soveral ssricg ‘:‘7{
> . waves and sbou
:: g " N-8doosnotshow. 4 hours of tre-
.. mors,
n H 332 b Vgg;ggsvy micro- Volcanic  dlsturb-
14 . ances on Mauna
: B o
y ol e
g‘t,‘;"‘;, variometers  of
17 48 87 the magneto-
1818 .. graph.

tLess than } sec.
District of Columbia. Washington. U. S. Weather Bureav.

Lat., 38° 54 12" N.; long., 77° 03' 03" W. Elevation, 21 meters.
Instrument: Marvin (vertical pendulum), undamped. Mechanical registration.

V T
Instrumentaol constants., 110 6.4

Sept. 1)..... . Clock stopped.
[ ) PO
8 [........] Reported nesat
Froat Roysl, Va.
[ 3 P, .| Clock not register-
ing.
13 |

I Dr.T, L. Watson,of the University of Virginia,is prepariog for publication sise-
:hﬁ‘l: toport of this earthquake, whith occurred af the sams place as that of April
>

Local shock: re-
corded by mag-
notograph. Fol-
lowed by tre-
mors for about

ours.
Sevoral irregular
serles of waves.

Secondary maxi-
Taum at 22 -39
and at 23: 48.

00 Tromors continue
00 to next quaka.
48

30 iiaenas

12 Eruption of Mauns
42 Loa.
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TasLe 2.—Instrumental seismological reports, September, 1919—Continued.
| Amplitude. ) . Amplitude. |
Date. | Sha™" | Phase. | Time, |FPefod - LDiv | Remarks. Date. | CB&™" | Phase. | Time. |Peiod|— i DIs | Remarks,
As ' Ax | Ax ' Ax
i
Tiinois. Chicago. University of Chicago. U. 8. Weather Burean.  Kaneas. Lawrence. University of Kansas. Department of Physics
Lat., 41° 47" N.; long., 87° 37 W. Elevation 180.1 motors, and Astronomy. F. E. Kester.
Instrumonts: Two Milne—Shaw horizontal pendulums, 0.45 kg. Lat., 38° 67 30 N; long., 95° 14/ 58" W. Elovation, 301.1 meters.
To ¢ Sensitivity.
150 12 2001 1 are tit<26.6 mm. Instrument: Weichert.
Instrumental °°ns"*‘”“-“ N. 150 '8 20:1 17 are tilt=13.2 mm, v To e
Instrumental constants ... }\'} ;(7,3 3[3 ::
Hom.s | Se. " ; Km
Sept. 1... }? 33 e (Report for September, 1919, not received. )
L1 i
0 7" """" Meryland. Cheltenham, Magnetic Observatory. U. S. Coast and
! 10 38136 |- Geodetic Survey. George Hartnell.
;g g M Lat., 38° 44’ 00" N.; long., 76* 50’ 30" W. Elevation, 71.6 meters.
2150 s [ecvinenifeannans Instrumonts: Two Bosch-Omari, 10 and 12 kg.
[ 31 SRS ls’f.... V T
Instrumental eonstants.. E }g {:
[ 9 35 30
H,m, s
i Bept. G |........ 930 43
003 .. 18 8 9 38 48
N 9 39 00
020 .. 15 . 9 39 05
140 cal........ 912 40
n 4 00 40 Nearlv continuous 94200
4 03 38 disturbonce, may | 8 :g ?g
405£ . not be sefsmic. 950 ..
955 ..
[ PR 1007 5
12 |eeanens 0.
17 47 31 Uncertain on ac-
1749 50 |, count of mijcros.
17 50 50 |.
e
13 [oveenean e
5 ..
17 69 ..
b7 O 11 34 03 Possibly not seis-
L SR [ETPPN Irrepular waves, 1 34 2 mic,
complicated by
. strong micro-
.. seisms, 30 [eueann.
16 {eeveee. | P?
! 8
L |
L
L.
¥
10 foeerere ool 32 Massachusetts. Cambridge. Harvard University Seismographic Station.
% 3 33 J. B. Woodworth.
41
Lat., 42° 22’ 36" N.; long., 71° 06’ 59" W, Elevation, 5.4 meters. Foundation: Glacia!
ls> 3232 ® e sand over clay.
c];-' lg ig . Instruments: Two Bosch-Omori 100 kg. horizontal pendulums (mechanteal registration).
F 1130 .. I:,;o 7;:3 en
3 g i 38?8’;? Instmmentulconstnnts..{g 50 25 41
1
L 2 % (Report for September, 1919, not received.)
27 |eeeneens Pooin} 34117
SL 345 40 Missouri. Saint Lowis. St. Louis University. Geophysical Observa-
E T tory. J. B. Goesse, §.J.
Lat.,38 38' 15'’N.; long., 90° 13’ 58" W. Elovation, 160.4 meters, Foundation: 12 {est
I tough chy over limestone of Mississippi systom, about 300 feot thick.
Instrument: Wiechert 80 kg. ostatic, borizontal pendulum.
V T e
Instrumental constants.. 80 7 5:1
(Report for September, 1919, not received.)
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TapLe 2.—Instrumental seismological reports, September, 1919—Continued.
ort ’ Amplitude. i ! Amplitude. [
Date. Sgg’ Phase.| Time. I“.E_Od - ; iance. Remarks. Dato. 3"‘3; Phase.! Time. P"{{“d —— Cg;. Recmarks.
An | Ax i Ax A
New York. JIthaca. Cornell University. Heinrich Ries. Porto Rico. Vieques Magnetic Observatory—Continued.
Lat,, 42° 26" 58" N.; fong., 76°29’ 09" W. Elovation, 242.6 moters, 5 g

. 13 21 49 51 2. ! . Local.

Instruments: Two Bosch-Omorl 25 kg. horizontal pendulums (mechanical registration). 21 49 52
50
V Ty e 3150 22 |-

Instrumental c:nx:stm:lta..{xlsY ﬁ %% &1 gll g(ll 28
. 2157 1.

(Report for September, 1919, not received.) = 1621 48 Local

16 21 48 {1222000 i

1825 .. Lol

New York. New York. Fordham University. D.H. Sullivan, S. T,

Lat., 40° 51’ 47" N.; long., 73° 53’ 08" W. Elevation, 23.9 meters.
Instrument: Wicchert, 80 kg.
V To s
Instrumental constants. . § ;’; ‘gg g

(Report for September, 1919, not received.)

Panama, Canal Zone. Balboa Heights. Governor, Panama Canal.
Lat., 8° 57’ 39" N,; long., 79° 33 29" W. Elevation, 27.0 moters.

Instruments: Two Bosch-Omori, 100 kg,

V T
Instrumental constants.. 33 20

BIEIogeye

See.

| Km.
5 595

Bept. 27 |eeeen...
? P

uuuuuuwu;
s58888888

Porto Rico. Vieques. Magnetic Observatory. ]U S. Coast and

Goedetic Survey. W. M. Hill.

Lat., 18* 0¥ N.; 65° 27/ W. Elevation, 10.8 meters.
Instruments: Two Dosch-Omorl,

vV T,
Instrumental constants. {E ’lg };’,
Hm. s
Bept. 6........ P..... 19 03 02 Local.
elx... 1903 15
elne...] 1903 44 {..o.0..funnnn.
M.....]190402| 510
Foovodd 1911 o0 Jeveeeniifenrnenn
[ b U T RN (RN S, P .-| Recorded on mag-
3118 16 {....... 1,890 |......| netogram. Prob-
ably local.
<] .
34 ..
09 ..
{1 SO 10 Local.
13
2
36
52
13 57 ..
00 ..
1 feeeeeee| 1Pt 1413 00 Local.
Pa... 141301
141206 14....
o 143207 [eeeaeesfennn.n
8 120
|3 SO
4
€ eenened]
13|, eeesasanfeosance .| Times uncortain
for lack of time
.{ 1258 .. ..{ msarks. Barolys
] traco an N-8.

Vermont. Northfield. U. S. Weather Bureau. Wm. A. Shaw.
Lat., 44® 10’ N; long., 72° 41’ W. Elovation, 236 meters.
Iostruments: Two Bosch-Omori, mechanical rogistration.

V T
Inscrumenmlconstanu..{g’ Jl.g %g

Sept. 61..

3=

o O el
8% Sugus

Canada. Ottawa. Dominion Astronomical Observatory. Earthquake
Station, Otta Klotz.

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

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

V T
Instrumental constants., 120 26

Hmal| See. | u | u | &m.
19°30°5 [ R e

2010 .. |eeiceiafeoracnsanimencninen
to
{20 5. 18 foeeond]uens PN PO

Early phases los
in" microseisms
Waves very
i __irregular.
Very irregular,

Character of L
waves not slnu-
soidal. Very it
regular. Do not
resemblo  usual
earthquake rece
ords.

Heavy  microse.
isms.

13 feeenenns

15 evenne| Imaeel[ 1739 14
1740 20
[ R to

41800 ..
F.....j18l0..

19 eeeygs Small waves re.
sembling large
mfcros,

2. . «vese.) The first impulse
may nat be due

-e-ses] to " the earth.
quake. It a
. ears  {solated
L..... to 18 evaefecnaen rom the L
102 .. waves,
{20 36 .. Preceded by slight

- J) PO i) 20 I 30 eeeasefeseess] tromblings ex-

120 42 ., tending oversav-
L.....[f20 47 .. eral hours. No
L..... to 25 |eeveeecleacenas]anaess| traco of phase,

20 55 .. May be micros,

2100 .. L wavcs aro cer-
L..... 2 g seenesjescess talnly seismic.
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TABLE 2.~—Instrumental seismological reports; September, 1919—~Continued
Amplitude. Amplitude.
. Period Dis- - Char- Period Dis-
Dats. | SB[ Phase. | Time. | T tancs|  Bomarks. Dats. | gntor. | Phase. | Time. |*%0 tance,|  Remarks.
Az | Ax As Ax
Canada Ottawa. Dominion Astronomical Observatory—Continued. Cansda. Victoria, B. C. Dominion Meteorological Service.
Lat., 48° 24’ N.; lonz., 123 19' W, Elovation, 67.7 meters. Subsofl: Rock.
21 07 . Instrument: Wiechert, vertical; Milne horizontal pendulum, North. Inthe meridian.
26 Jeecranen L..../ { - to } 17 feeeres coenese]incene
21 18 T
L {21 'fg - Instrumental constant:?18. Pillar deviation, 1 mm. swing of boom=0.54"
'''' 2125 .. Homa | Se Em.
F..... 21 50 Bept. 20 L !
7 ..... O] 334
%PRT.. g:g 2013 07
o5uT- | 347 L
oL....| 388 30 05 04
La... . g; 1038 50 |.
123230
420 .. 124t 2
L..... to 17 feveneeeferemanefonaane 12 53 39
425 .. 1311 22
F..... D TN RN FUUR RN PN 13 58 38 :
1746 20 |. .| Off coast of Callfor-
.. . . 174719 nis.
Canada. Toronto. Dominion Meteorological Service. §7 40 8
7 5) 46
Lat., 43° 40’ 01” N.; long., 76° 23’ 54" W. hElavntlnn, 113.7 meters. Subsoil: Sand and 17 59 38 |..
coy. 3401
Instrument: Milno horizontal pesdulum, North; in the merldian. 8 40 02
22 |eeenneen L..... 11 36 32 .| Doubttul as to be-

T
Instrumental eonsmnt..li Pillar devistion, 1 mm. swing of boome=0.45",

H.m. s K s | Em.
Bept. 1 j.ccennne L?....[ 201010 |. 100 |.... .«| lcros going on.
[] St ¢ 36 00
L. 41 06
el 43 36
M. 45 00
F..... 37 64

Doubtful as to be-
ing seismic.

(217
89
&S

..] Very difficult sois-
.| mogram to read.

J1421 420
.| 1437 18
M..... 14 37 42

17 44 24

.| Doubt{ul, butsome
strorg seismioc
features.

-1 Micros going on.

22 ieernns Laeees 11 40 08 [.oonena] #200 [oeeeenfonnn. | Doubtful as to be-
1 ingseismic.

Do.

o=

8!
5
53
&
2

=3
B i
betet1-1

28
3

*Trace amplitude,

ing seismic.

..| Probably Hono-
Juln

*Traco amplitude.
SEISMOLOGICAL DISPATCHES.'

Alicante, Spain, September 10, 1919, (2 p. m.)

At 11:40 this morning, and with onc second interval, two very in-
tense earthquake shocks, of two seconds duration, were felt here. About
fifteen minutes later two similar ones were felt. No damage reported
asyet. (Special dispatch.)

Murcia, Spain, September 10, 1919. {6 p. m.)

During the last hours of the morning stromg shocks began to be felt.
At 1:30 p. m. the oscillations repeated but not as strongly. About
3 p.m. ih; earthquake was felt again, this time more violently. (Special

18patch.

Alcony, Spain, September 10, 1919.

At 11:45 an oscillation was felt, which was repoated at 12 o’clock. i
was of very short duration. (Special dispatch.)
Cartagena, Spain, September 10, 1919.

During this day several seismic movements were felt. They reached
the number of five. The first was of three minutes duration. The last
one was more intense than the others. (Special dispatch.)

Rome, Italy, September 12, 1919.

Several villages in the province of Siena were severely shaken last
night by an earthquake. "Houses collapsed or were badly damaged at
Bagni, Asciana, Montorio, Redicofani, Pian Castagnajo, Badia, Sap
Salvatore, and Celle. (Associated Press.)

Copenhagen, September 12, 1919. (Belated.)

A violent earthquake occured at Edinger, & town in Wurtenberg,
gcrmn)ny, Wednesday night, it waa reported here today. (Amociated
ress.

1 Reported by the organization indicated and collected by the selsmological station st
Georgotown University, Washington, D. C.
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Honolulu, September 27, 1919. TABLE 3,~—Late reports (Instrumental).—Continued.
Mauna Loa volcano on Hawaii Island, burst into eruption to-day at
pearly the same spot as the cruption in 1916. (Associated Press.) i 1 Amplitude. J
Fort De France, September 26, 1919. Dat. ORI phase, | Time. | FHlod /Dl | Remaris.
A strong earthquake shock was felt here at 12:30 this afternoon. No ! As ’ An
damage reported. (Associated Press.)
TaBLE 3.—Late reports.  (Instrumental.) New York. Ithaca. Cornell University. Heinrich Ries:
1 Amplitudo Lat , 42° 26’ 58 N.: long., 76° 20/ 00 W. Elovation, 242.6 motors.
Dato. Cl;::a&: Phase.| Timo. PQ”OU‘_.—_‘ ‘&1; Remarks. Instruments: Two Bosch-Omori, 25 kg., horizontsl pendulums (mochanical registration)
[ Bl e Ay
E 13 22 41
1

Instnnnentalcanstaﬂts..{N 14 25
District of Columbia. Washington. Georgetoun University.

n R H om. s Km
F. A. Tondorf, S. J Jume 20 L....... g % &
’ 4 . - ’ ’y ‘v. El i 2, . : 4
Lat., 38° 5¢’ 25" N,; long., 77° 04’ 24 dlorltc?vnlmnd 4 meters. Subsoil: Decayed ,{g 222 g
8%
Instruments: Wiechert 200 kg. astatle horizontal pendulums, 80 kg. vertical. A 2495 L
v T
165 5.4 0 fguo
Instrumental eunstnnts..{ N M3 52 0 i
Z &0 300 Tu 7112
71625
| ; ! ! | 720 30
i LM, 8 . 740 ..
. Heavy microseisms.
21 59 30
2241 ..
B eeeneens ey....| 19 27 25
eln...| 2037 421
Fu..olf2002 ..
02930
042 32
042 48
Vertical, i 04522
6 06 28 oo 057 ..
.| 8&30¢
Foooolf 800 .. 1eeaees 18 28 20
! . 16 31 48
-1 18 31 58
Hawaii. Honolulu. Magnetic Observatory. U.S. Coast and Geodetic Bau
Survey. Frank Neumann. 16 56 ..
Lat., 21 1¢ 12" N.; long., 158° 03’ 48” W. Elevation, 13.2 meters. 22 07 58
t: Milne sel b of the Selsmological Committea of the British Associa. 22 07 57
tion. 22 12 53
2212 58
) ” 221505
Instrumontal constant..18.1, Sensitiveness0.40arc tiltel mm. : g éi 11
See. [ @ Km. 3 1715 38
Aug. 3 Beginning during Avg. J17 21 15
daily routine, 172118
17 24 11
17220 05
18 . PO S . Maximum of all 176..
: ceaes mvosat 17h 10m 802
- 804 ..
508 04
82715
''''' 4325
83710
8 5L 07
65453
75 ..
"""""" 13 533 7 .
22 58 g
3 ..
41 12

P falot. Racord
<| notclear.

.| Microsetsms.

«| Microseisms.

.| May not beselsmic.

8888 :: 5888

; ;::;t';‘.a‘:: woeccos 888 aan
BREERI SELYES €85 &

[:) U PP

) | N TOPUOION PR

* Trace amplitude.
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Tanre 111.—Late reports (instrumental)—Continued.

Amplitude.

Remarks.

Charac- Perlod Dis-
Date. [“fop. |Fhase.| Time. I"'p tance.
A Ay

Amplitnde.
Pe;‘lod Dis-

! tance.
i An | Ax

Remarks.

Time.

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

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

Instruments: Two Bosch ph hic horizontal dul one Spindler & Hoye

80 kg. vertical seismograph.

V T
Instrumental constants. 120 26

.| Record of a distant

Aug. 20
. ] earthquake. The
6 first phases are
g lost in small mi-
646 .. eras.
652 ..
705..
715 ..
7% ..
740 ..
745 ..
745,
810
3 17 28 g] N.-8, and E-W.
17 39 records vory dis-
simllor, V«;?
difficult to read.

Canada. ZToronlo. Dominion Meteorological Service.

Lat. 43° 40’ 01” N,; long., 70° 23" 54 “{i lEleth.lo:.i, 113.7 meoters. Subsoil: Sand
and clay.

Instrument: Milno horizontal perdulum, North; in the meridian.

T,
Instr 1 IR° Pillar , 1 mm, swing of boom=0.45”,
AR, 1 lieereeifeeranensfonrannnnns PO IR Minutemicrosel
from Oh to 7h,
Impossible to de-

tect - mavement
rocorded at other
station from Oh

4lm.
.| Doubtful as to
.| being seismic.

Early phases lost
attending instru-
ment.

Last phase gradual
thickeniung.

Dominion Meteorological Service—Continued.

54548 |.
5 69 48
619 12
62318
634 30
?
5 58 42 Possibly 2 earth.
6 08 48 quakes. overlap-
616 18 ping.
8 34 54 Small micras make
6 50 48 interpretation
6 54 38 difficult.
655 A4
8 57 00
70930 *2,300 |.

29 [ievenecafionenann 143433 1|........ RO PR vevs..| Micros while quake
was recorded -at
other station.

29 |eeuenend Lo....j143812}........ *100 |.eeeees]eos..| Micros golng on,

:) O PO L..... 03924 ........ *100 J.eeeen - Do.

;) ) PP 17 51 38

18 20 24
18 21 30
18 25 42
M. 18 26 12
Foilofoeaeaanen Do.

* Trace amplitude,

Canadn. Victoria, B. €. Dominion Meteorlogical Sesvice.
Lat., 48° 24’ N.; long., 123° 19’ W, Elovation, 87.7 meters. Subsoll: Rock.
Instrument: Wiechert, vertical: Milne horizonta! pendulum, North. In the meridlan

7o
Instrumental nonstant..ls? Plliar deviation, 1 mm. swing of boom=0.54".

Aug. 13 .e.e....l Le.oa.
) e . Minute thickening,

&
oo
G8

-
=
.
o]
=3
B e Ot B

88 &8

enen

S8 e [ o

b

-
(915
83

»
enen

~ERER] E8-.38

B
oo
&R 55

.| Phases well de-
fined.

Sooood
ReNs

no
88
£RE

covo maa
59888 &8¢
BEEs 28y

* Troce amplitude.
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SEISMOLOGY.

W. J. Hudpanevs, Professor in Charge.

[Dated: Weather Burcau, Washington, D. C., Dec. 3, 1919.}

Tasre I.—Noninstrumental earthquake reports, October, 1919.
{ i
Approx- A ‘ } H
imate A pprox-
Approx- Int(‘rlslty Number !
Day. | lime, Station, imate igﬁi‘ﬁ 0s8i- of | ?i‘;;"' Sounds. : Remarks. Observer.
wich tutitude. tude, Forcl shocks, " ]
civil. ] |
| N
CALIFORNIA, ! |
1019. | A oo | Se. J
QOct. 1, 18 32 41 115 30 | -4 1] 5{ None..... Felt by many
P21 46 32 1) 115 30 3 1! 2 | Faint rum Rapid vertical m
! | Ly many.
23 32 41) 15 30 5 3! 1] Felt by many.
2 7 32 415 115 30 5 1 70 ). ..do..
4 4 32 41 115 30 3 1 8 .,ouu rumbling.
15 32 41| 115 301 3 1 4 | Faint rumbling.
5 2 40 451 124 15, 3 I 2 | Nene.....
13 20 36 36 121 401 3 1
251 22 .- 36 38| 121 40 3 1.
3 Q 36 Lucerue Valloy 3¢ 27| 18 57, 3 1
TasLe 2.—Instrumental seismological reports, October, 1919.
(Time used: Mean Greenwich, midnight to f" igh N fature: International.)
[For significance of symbols see REVIEW for January, 1919, p. 59.]
Amplitude. Amplitude. |
Char- Periodl________ [ Dis- Char- 3 Period Dis- & ;
Date. | rorar. Phase.| Time. T tance. Remarks. Date. | ;igor, | Phase.) Time. . tance. - Remarks.
; ( As | Ax As l An
5 . California. Berkeley. University of California.
Alabama, Mobile. Spring Hill College. Lat.,37° 52/ 16" N.; long., 122° 15’ 37" W. Elevation, 85.4 meters.

Earthquake Station.
Cyril Ruhlmann, 8. 7J.
Lat., 30° 41’ 44" N.; long., 88° 08’ 46” W. Elevation, 80 meters.
Instrument: Wiechert 80 kg.; astatic, hor{zontal pendulum.

(No earthquake recorded during October, 1919.)

Alaska., Sitka, Magnetic Observatory. U. S Coast and Geodetu-
Survey. F.P. Ulri
Lat., 57° 03’ 00’ N.; long., 133* 30’ 03" W. Elevation, 15.2 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
V T
Instramental constants..{k 1) 12
(No eartnquake recorgeu during October, 1919.)
Arizona. Tucson, Magnetu: Observatory. U. 8. Coast and Geodetic
Survey. Wm. H. Cullum.
Lat., 32° 14’ 48~ N.; long., 110° 50’ 06" W. Elevation, 760.6 meters.
Instruments: Two Bosch-Omori, 10 and 12 kg.
V Te
10 1§
N 10 18
1019, | H. m. 8.
Qct. 1. 1843 15 N not in operation
18 44 13 during October.
1845 ..
1 19 3218
1lereee ] @Puc j2t 4840 L
10 |........ P indefinite.

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

California. ~Mount Hamslton. 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 Yoya Academy. F.J. Dick.
Lat., 32° 43’ 03” N.; long ,117° 15 1V’ W. Elevation, 91.4 meters,

Instrument T , C. D. West e
1919, Hom.as 8. | a s | Em.

Ott. 8 [eennree]ovceranafoaannn eeilesiieead 1000 200.|.......| Tremors during 24
i h;urs preceding

13h.
[ 25 PRSP serveeenaalevenanat 2001 200 Tremors duoring 24
' }lxgurs preceding
3 100 200 Tremors during 24
lxaénlx]rs preceding

Colorado. Denver. Sacred Heart College. Earthquake Station. A. W.
Forstall, 8. J. -
Lat., 39° 40’ 36" N.; long., 104° 58’ 54 W, Elevation, 1,655 meters.

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

1919. H.m.s, o ‘ Xm.

Oct. 1

Sec. "

P. not discernible,
Distinct  wave-
lets at intervals
during day.

Regular sinusoidal.
P.ond M. not dis-
cernible. Wave-
lsts veg clesr at

during

10

d
Dlsu{xct activity
at intervals dur-

ing day.
stelets visibleat
intervals during

Thickzning of

ckening ol

marks at hﬁ:lrl-
vals during day.
Doubtlul as
being seismic.

1213

15-18

20-21

....... D s LET T T s P TTONN RIS CRP TP ER PR

*Trace amplitade.
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Tasix 2.—Instr ial.aeismological réports, October, 1919—Continued.
Amplitads. f Amplitude.
Date. | OBS™- | phaso,| Time. |Peflod T iD= | Remarks. Date,, | SH8™ { Phase. | Time. |Foriod T tg‘;[ Remarks.,
s N : 3 1 4

District of Columbia. _Washington.
Lat., 38° 54 12" N.; long., 77° 03’ 03" W.

Elevation, 21

U. S. Weather Bureau.

meters.

Instrument: Marvin (vertical pendylum), undsmped. Mechanical registration.

V T
Instrumental constants.. 110 6.4

- 18

...) 1030 00
.{ 1032 30

Hom. s
1948 12
49 12 |.
20 ca .

10 50 ¢ca

T
. { Em.

Heavy micres.
Lost in micros.

Meavy micros.

Earthquake  be-
tween 1 h. and 2
h..ca.; Ais-

nesrly sn hourg.-
Clock not work-
ing.

Earthquake shart-
1y after 22 h. L
waves about one
hour later.
Whole disturb-
anco lasting
about.1 b. 20 m.
Clock not work-

Earthquske  be-
ween 17

h, and

Clock not work-
Ing.

.| Time uncertain,

Time uncertain.

District of Columbia.

Lat., 38° 54’ 25 N.: long., 77° 04’ 24" g
O}

F. A. Tondorf, 8.7.

Elevation, 42.4 moters.
rite.

Washington. Georgetown University.

Subsoll: Decay: <

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

Instrumental constants. {g

V To ¢
165 64 O
M3 52-0

80 80 0

E

10

Km.

Very heavy micrus.

Heavy micros.

.. Heavy micros

1 Because of repalrs going on In cave, seismagrams for the month are difficult to

evaluste.

Hawaii. Honoluly. Magnetic Observaiory. U. S. Coast and Géodetic
Survey. Frank Neumann.

Lat., 31° 19 12 N.;'long., 158° 03' 48" W. Elevation, 15.2 meters.
1Committec of the British Associntion.

Instrument: Mine sab h ofthe
Te
Instrumental constant 18.4. Sensitivity, 0.40".

{Report for October, 1919, not received.)

Illinois. Chicago. University of Chicago. U. 8. Weather Bureau.
Lat., 41* 47" N.; long., 87° 37 W, Eilevtion 18).1 meters.
Instruments: Two Milne-Shaw horizental pendulums, 0.45 kg

(E 10 1 201 1 are Heb8
. X 11 1 are =20.8 mm.
Instrumental canstants. 4N 150 8 20:1 1 are tilt=13.2 mm.
1019, m.s, | Sec. ™ He Km.
Oct, 1i.......le.. 44 71, crens +....| Heavy micros.
M 45 00 ..
F. 19 85 ¢s .| Lost in yatcros.
3 i Pl 1002 B
P 10 04 38
8. 1010 6
L 10 25 00
L 10 30 00
F 12 20 ca Heavy micros.
Seeereres 2 54 00
2 55 30 .
307 ca .| Mieros,
8leiiiaae 509 48
53700
542 00
5 53 00
| 710ca Mieros,
-3 P 22 49 55
22 53 25
22 56 10
428 15¢e ). Heavy micros.
11240
11738
123 45
; 330 ca Heavy micros,
b2 SN 21 5
2220 25
2254 00
23 00 00
23 15 00
23 36 00
23 52 00
P& 1N PP .t 030ca
14 |eaenne 120323 .......
12 10 00 18 {.
12 20 00 15
1250 ¢a|.......
[C N P

14 EETTTaon

23 P P

Disturbances
mixed with ex-
tremelyheavy
micros.
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TaBLE, 2.—Instrumental seismological reports, October, 1919.—Continued.

| ]
Amplitude, : Amplitade.
Char- Period Dis- ; Char- Period] Dis-
Date. | goeor. | Phase.| Time. T, — | tance. Remarks. Date. | goior. { Phase. Time. T. tance. Remarks.
Ap A Ax LAu
Kansas. Lawrence. University of Kansas. Department of Physics and New York Itkaca. Cornell University. Beinrich Ries.
Astronomy. F. E.
Lat., 42° 26’ 58 N.; long., 76° 20’ 09" W. Elevation, 242.6 moters.
Lat,, 38° 57/ 30’ N.; long., 85° 14’ 58" W, Elevatlon, 301.1 meters.
Instraments: Two Bosch-Omori 25 kg. h | pendul (mechanical registra-
Instrument: Weichert., tion.)
V Ty «
V To e 13 22 41
. Instrumental constants. . "
Instrumental constams..{g ;071 g‘: 44{ {1% 14 25 4:1

(Report for October, 1919, not received.) (Report for October, 1919, not received.)

New York. New York. Fordham University. D. H. Sullivan, S. J.

Maryland. Cheltenham. Magnetic Observatory. U. S. Coast and Lat,, 40° 517 477 N.; | o537 08" W. Elevation, 23.9 met
Geodetic Survey. George Hartnell. " 772 long., 73" 08" W, Elevation, 2.0 meters.
Instrument: Wiechert, 80 kg.
Lat., 38° 44’ 00 N.; long., 76° 60’ 30"’ W, Elevation, 71.8 meters, VT e
Instruments: Two Bosch-Omord, 10 and 12 kg, mmmwmmﬂv-{fz 773 223 3
. nE (Report for October, 1919, not received.)
Instrumental constants..{\t 10 74

Panama, Canal Zone. Balboa Heights. Governor, Panama Canal.

1919, o M. 8.| Se Em,
Oct. 10 116 00 .| Phasesindefinite. Lat., 8* 57 39/ N,; long., 79° 3%’ 29" W. Elevation, 27.6 meters,
11048 P very faint.
i gg gg Instruments; Two Bosch-Omori, 100 kg.
133 50 Vo
§ g 0 Instrumental constants..35 20
132 ..
204 .. 1919, H M.S.
2B .. Oct. 9 00 3¢ Probably 8. W.
. 900 28
01 58 9 00 54
70201 900 48
17 07 01 90059 |
17 07 10 90054 ).
1283 e
J1722.. N R 03 32
27 34548 2,778 ca{ Record not clearly
g g ﬁ . %enn‘gvd on the
. E. W. compe-
Massachusetts. Cambndge. Earvard Oniversity Seismograpkic Station. 35040 (. nent, P
Woodworth. 41700/
Lat., 42* 22’ 38” N.; long., 71° 08’ 59” W. Elevation, 5.4 meters. Foundation: Glacia *Trace amplitude.
sand over clay.
Instrumonts: Two Bosch-Omori 100 kg. horizontal pendulums (mechanical registration),  Porto Rico.  Viegues.  Magnetic Obsmma%ﬂ U. 8. Coast and
Geodetic Survey. W.M.

vV 5o

[
0 2B 0 o o0 N+ .
Insn-ummw‘:onmu..{ﬁ EL Lat., 18° 09''N.; long, 85° 27" W. Elsvation, 19.8 meters.

Instruments: Two Bosch-Omori.

(Report for October, 1919, not received.) v @
Instrumental constants {,% o n

(Report for October, 1919, not received.)

Missouri. Saint Louis. St. Louis Universit Sy Geophyswal Observa-
tory. J..B. Goesse,

Lat., 38° 38’ 15" N.; long., 90° 13" 58" W. Elsvaﬂon, 160.4 meters. Foundatég.m 12feet

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

of tough ckxy over limestone of Mississipp system, about 300 feet thi Lat., 44° 10’ N.; long,, 72° 41’ W. El ion, 256 meters.
Instrument: Wiechert 80 kg. astatic, horlzontal pendulum. Instruments: Two Bosch-Omrl, mechanical registration.
V To e vV T
Instrumental constants..80 7 &1 Instramental constants. . = {g }g
Report for October, 1919, not received.) (No earthquake recorded during October; 1819.)
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TaBLe 2.—Instrumental sevsmological reports, October, 1919—Continued

Amplitude. Amplitude.
Char- Period Dis- . 5 | Char- Period Dis-
Date. | goer. | Phase.| Time. |* % tance. Remarks: Daté. | goter. | Phase.| Time. |"aq tance. Remarks.
As | Ax Az | Ax
1
Canada. Ottawa. Dominion Astronomical Observatory. TEarthquake Canada. ZToronto. Dominion Meteorological Service—Continued.
Station. Otto Klotz.
Lat., 45° 23’ 38” N.; long., 75° 42’ 57” W. Elovation, 83 meters. 1919,
Instruments: Two Bosch photographi'c hori al dul one Spindler & Hoye Cet. 3 i
80 kg. vertical seismogra‘ph. Marked thicken-
' To ing.
Instrumental constants, 120 26 8 Times very doubte-
.| ful, no cut-ofl.
1919. Hmas | Sec.| » s | Km. |
Oct. 1f........ ine...d 1949 11 |.. , Irregular  waves
F.oo... 19 54 .. mixed with heavy
micros.
3 100830 |.. Heavy micros, " - b
10 12 40 10 Tl!xll:fs very doubt-
10 30 23
10 81 .
0% ;
40 . i$ doubtful
1080 12 Times doubtful,
i
115 . 2
8 540 . Very faint traces of
b b5 stnusoidal L
waves,  Heavy 27 Isolated micros,
micros. render _ Initial
phases doubtful.
.| Hoavy micros.
ug
Very irregular and
small El waves
after 1 h, 30 m.

Heavy micros ob-
scure ail earler
phases.

.] Irregular small

Wavoes.

Very falnt sinu-
sofdal L_waves.
HBarely discerni-
ble.

3 40 47

3 50 50 .| Heavy micros pre-
3 58 56 vent very accu-
408°.. rato readings of
410 .. initial impulses.
425 ..

73624 Very faint record.
7 40 17 Barely discerni-
750 .. ble.

Canada. Toronto. Dominion Meteorological Service.

Lat., 43° 40° 01”” N_; long., 79° 23’ 54" W, lI-:levmicn, 113.7 meters.  Subsoil: Sond and
clay.
Instrument: Milne horizontal pendulum, North; in the meridisn.

To
Instrumental constant..18. Pillar deviation, 1 mm. swing of boom=20.45"".

1919, H.m.»s Em.
Oct. 1. ufee veeeensf Micros on sheet
whon other stg-
1 tion records
. quake.
| 10702 00 Times doubtful,

10 06 24 watch under re-

pairs.

MRS e

* 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; Milno horizontal pendulum, North; in the meridian.

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

1919. Sec. H M Em

Oct. 1

12 04 32§,

2208 15
22 15 09
223251 .
42217
423385
42517 .

14
2,

May not he seis-
mic,

27 [oeeennnn
“| Small but marked.

* Traco amplitude.



834 MONTHLY WEATHER REVIEW. Novemeer, 1919

SEISMOLOGY.
W. J. HumrrREYS, Professor in Charge.
[Dated: Weather Bureau, Washington, D. C., Jan. 3, 1820.}

TaBLe I.—Noninstrumental earthquake reports, November, 1919.

Aipprox-
mate Approx-
Approx- Intensity | Number
" Day. éi’.{;‘;{_ Btation. imate }"’n‘“f Rossi- of lt)i‘;;" Sounds. Remarks. Observer.
wich latitude. ‘még“ ei. Forel. | shocks. .
civil.
AREANSAS,
H m o .«
Nov. 3 20 40 { Pocahontas.. 36 15 90 55 5 1 .| Loud rumbling....| Felt by many.... .| Benedictino Sisters.
CALIFORNIA.
8 015 34 04 117 12 4 1 Felt by several... .| P. W. Moore.
015 33 58| 117 21 4 1 do.......... J.H.D. Cox.
25 1 03 37 30 122 00 5 2 Felt by many. . M. L. Mowry.
1 03 37 40| 121 45 4 1 Felt by several. E.J. 8till.
11 03 37 12| 121 58 4 1 Felt by many F. H. McCullagh.
11 03 38 15| 122 38 5 1 do. Sante Rosa Press Dem’ct,
1 ® 37 461 1 4 1 .| U. 8. Weather Bureau,
1 03 37 16} 121 & 3 1 .| Maurice Connell.
n ® 87 15] 121 83 3 1 U. 8. Weather Bureau.
1 o 3% 35) 121 3% 3 2 M. A. Kiein.
1 37 27} 122 3 1 8. D. Townley.
1 15 36 36| 121 40 4 1 E. D. Eddy.

CORRIGENDUM.

Review, September, 1919: C
Page 688. The first quake on the 27th of September in the Toronto report should be deleted; it belongs to the Victoria report.
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TaBLE 2.—Instrumental seismological reports, November, 1919.

(Time used: Mean Gr , midnight to N Intarae T fonaL)
{For significance of symbols see REVIEW for January, 1919, p. 59.]
]
! Amplitude. J Amplitude.
Char- Period Dis- Char- Parlod Dis-
Date. | gotor. | Phose.| Time. | o cance) Remarks, Date. | oot | Phase.| Time. | * %0 ——l—_ sann. Remerks.
Ax | Ax l As | Ax
Alabama. Mobils. %mng Hill Colle e. Seismic Observatory. District of Columbia. Waahmgton Georyetown University.
Ruhlman, F. A. Tondorf, S. T
Lat., 30° 41’ 4'' N.; long., 88° 08’ 46’’ W. Elevation, 60 meters. Lat,, 38° 54’ 25’ N.,; long., 77° 04’ 24" ‘g] réilevntlon, 42.4 meters. Subsoil: Decaysd
orite.

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

. Instruments: Wiechert 200 kg. astatic horizontal pendulum, 80 kg. vertical.
(No earthquake recorded during November, 1919.)

E 165 54 0
Instrumental constants. . g 133 gg (0)
Alaska. Sitka, Magnctzc Obsenawgl U S Cosst and Geodetic )
Survey. F.
1919. Hms| Se | & » |Em,
Lat,, 57° 03’ 00" N.; long., 135° 30 03’ W. Elevation, 15.2 meters. Nov. ;}gﬁ - -+ Very heavy micros.
Instruments: Two Bosch-Omorl, 10 and 12 kg. L]
: v n |7 <
Instrumentol constants. {§ 15 17 4214
500 — |
{No earthquake recorded during November, 1019.) 18 123738 Very heavy micros.
f22332
23 ca.

Arizona, Tucson, Magnetic Observatory. U. S Coast and Geodetic

Micros.
Survey, Wm. H, Cullum
Lat,, 32° 14’ 48' N.; long., 110° 50' 06’ W. Elevation, 769.6 meters. .| Very heavy micros,
Instruments: Two Bosch-Omort, 10 aud 12 kg,
VT
17

Inslmmanmeonstnnu..{ﬁ %g 18

., Very heavy micros,

1919, H.m.s | 8e. Em, Very heavy micros;
Nov l4.. 8 4838 # L5 N notin operatton. | et )
RYIE IR .
853 —
California. Berkeley. University of California. District of Columbia. Washington. U. S. Weather Bureau.
Lat., 37° 627 18" N.; lang,, 122° 15’ 37" W. Elevation, 85.4 meters. Lat,, 38° 54’ 12"/ N.; long., 77* 03’ 03 W, Elevation, 21 meters,

Instrument: Marvin (vertical pendulum), und d. Mechanical regi !

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

vV T
Instrumental constants.. 110 6.4

California. Mount Hamilton. Lick Observatory. 1010, gme| e | o | u |xm
NoV. 8 eceeeess) Boneeed] 72400 . ..| Heavy micros;
Lat., 37° 20 24" N.; long., 131° 38’ 34" W. Elevation, 1,281.7 meters. Foo| 740ca phases ~ indeter-

(See Bullatin of the Seismographic Stations, University of California.) "

22
=

.} Phases indetermi-
nable.

essssosctencnccalecraccelaarsae

California, Point Loma. Raja Yoga Academy. F.J. Dick. 18

Lat., 32° 43’ 03’ N.; long., 117° 15' 10’ W. Elevation, 01.4 meters.
I Tw ponent, C. D, West sel

20, B
16

BRIBYE ww
288R8s ¥
‘885 88

(Report for November, 1919, not received.) i -

16

California. Santa Clara. University of Santa Clara. J. 8, Ricard, 8.7.
Lat., 37° 26/ 38 N.; lang,, 121° 57" 03 W. Elevation, 27.43 meters.

(See Record of the Seismographic Station. University of Santa Clars.) Hawail. Honolulu. Magnetic Observatory. VU. S. Coast and Geodetic
Survey. Frank Neumann.

Colorado. Denver. Sacred Heart College, Earthquake Station. A.W. Lat., 217 10" 12 N.; long., 1687 63/ 48" W. Elevatlon, 15.2 meters,
b¢ : Milne sai ‘oAltha C of the British
ssociation,

Lat., 30° 40’ 36'’ N.; long., 104® 56’ 54’ W, Elevation, 1,655 meters.
Instrument: Wiechert 80 kg., astatic, horizontal pendulum,

{No earthquake recorded during November, 1919.) (Report for November, 1919, not received.)

T
Instrumental constant.. 13.4. Sensitivity, 0.40".
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TABLE 2.~ Insirumental seismological reporls}) November, 1919—Continued.
Amplitude. ) Amplitude.
Date. | S8 ) Phase.| Time, |FoR0d D15 | Remarks, Date. | SH8™ | Phase.| Tume. | Piod foue| Remarks.
Ax l Ax Ax | Ax

Dlinois. Chicago. University of Chicago. T. 8. Weather Bureau.
Lat., 41° 47' N.; long., 87° 37’ W. Elevation, 180.1 meters.
Instruments: Two Milne-Shaw horizontal pendulums, 0.45 kg.

. Sensitivity.

vV T
Instrumental constants... 4} 150 15 Jon o tiend

150 8 20:1 1“ arc tiit=13.2 mm.

1619, H.om. s
Nov. B 72125

726 04 |,

72830 1.
734 ..
8 10ca.
14 649 41

.| 65638 .
7 20 ca. Lost in micros.
18 42107
440..
458 ..
514 ..
5 40ca. .| Lostin micros,

18 L 18

34

4

45 .

50ca. Lost In micros.
20{...... . 30 30

40 05 |.

46 50

07 ..

11

20 .

ca. Lost in heavy

micros.

B leevenecet Luviad] Heavy micros; P.
and 8. not dis-
cernible.

28 feeenen] Paceosd

8

Kansss, Lawrence. University of Kansas. Department of Physicseand
Astronomy, F. E. Kester.

Lat., 38° 57" 30" N.; long., 95° 14’ 58"” W. Elevatlon, 301,1 meters.
Instrument; Weichert.

V Ty
Instrumentsl constants. {371 34 41

{Report for November, 1919, not received.)

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

Lat., 38 44’ 00" N.; long., 76° 50’ 3¢”” W, Elevation, 71.6 meters.
Instruments: Two Bosch-Omort, 10 and 12 kg.
V T
E 10 14
N 10 14
(No earthquake recorded during November, 1919.)

Instrumental constants. .

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

Lat., 42° 22’ 36" N.; long., 71° 08’ 59 W. Elevation, 5.4 meters. Foundation: Glscial
sand over clay.

Instruments: - Two Bosch-Omor! 100 kg. horizontal pendul (mech } )

VT e
Inszrumentalconstanu..{{: puo

(Report for November, 1918, not received.)

Misgouri, Saint Louis. St. Louis University. Geophysical Observe-
tory. J. B. Goesse, S. J.

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

Instrument: Wiechert 80 kg. astatic, horizontal pendulum,
V T¢ ¢
Instrumentsi constants..80 7 5:1
(Report for November, 1919, not received.)

New York. Buflalo. Canisius College. John A, Curtin, S.7.

Lat., 43° 53’ 02 N:; long., 78° 52 40" W, Elevation, 190.5 meters.
Instrument: Wiechert 80 kg. horizontal.

V Ty ¢
Instrumental constants..8) 7 51

(Renort for November.. 1919, not received.)

New York. Ithaca, Cornell Untversity. Heinrich Ries;
Lat., 42* 20’ 58" N.; long., 76* 20’ 09" W. Elevation, 242.6 meters.
Instruments: Two Bosch-Omori 25 kg. hork: 1 { 1 registration.)

P

v
E 13

Instrumental constants--{y 4.

3]

Earlier phases lots
in micros.

New York. New York. Fordham University. D. H. Sulliven, 8. I.

Lat., 40° 51’ 47 N.; long., 73* 53 08” W. Elevation, 23.9 meters.
Instrument: Wiechert 80 kg.
V Ty e
Instrumental constants. {g .7,% gg 8

(Report for November, 1919, not received.)

Panams, Canal Zone. Balboa Heights. Governor, Psnama Canal.

Lat., 8* 57’ 39" N.; long., 79° 33’ 29" W. Elevation, 27.6 meters,
Instruments: Two Boscb-Omori, 100 kg. and 25 kg.

V T
Instmmentaleonnams..ﬂg z

(Report for November, 1919, not received.)

Porto tic

urvey.

Rico. Viegues. Ma

Geodetic

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

Obsmattﬁy. TU. S Coast and
W. M. Hill,

V T
10 17

Imtrumemalwnstnnu..{f, 0 19

(Report for November, 1919, not received.)
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TaBLE 2.—Instrumental seismological reports, November, 1919—Continued.

Amplitudae.
Dis-

Char-
tance.

Date. acter. Remarks.

Phase.! Time. P?F"d
; )

Ax Ay

Amplituda,
Char- Period Dis-
Date. | porer. | Phase.| Time. T, A—A—-mma. Reamarks.
L ] ~

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

V T
Instrumental eonstants..{ E ig %g

(No earthquake recorded during November, 1919.)

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

Lat., 45° 23’ 38" N,; long,. 75° 42' 57" W. Elevation, &3 meters.

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

v Ts
Instrumental constants..120 26

1919 H.m.s.| Sec. u » | Em,
Nov. 6 727 . .| N.-8. masked by
72 1 micros.
. 73
74
18 .| 42127 .| L wavessinusoidal,
.| 433¢to but so small in
515 amplitude as to
F..... 525 be barely visiole.
) 1 1) FOPPRRR 132...02218 23 .| Micros interfers
eL....[2226 24 <| with any preced-
g phases.
L..... 22 30 -| Sinusoldal I waves
L..... 22 39 .| which are re.
Lu....| 2258 markable for the
F..... /2310 simtlarity on

both compou.
ents.

Thisquake, though
. smaller, bears a
smkin% resem-
blance to the sec-
ond quaske on
Nov. 18, above.

Canada. ZToronto. Dominion Meteorological Service.

Lat., 43° 40’ 01’ N.; long., 70° 23’ 54" W. ; Elevation, 113.7 meters. Bubsoil: Sand snd
clay.
Instrument: Milne horizontal pendulum, North; in the meridian.

T
Instrumentsl constant..18, Pillar deviation, 1 mm. swing of boom0.45".

’| oradual  thicken-
ing.

* Trace smplitude,

Canada, Toronto. Dominion Meteorological Service—Continued.

Se. Km.

P, waves not de-

ing,
Nov. 18 |.

BRBRBERNN
SHEELRY
5888585

Eaugerng

-4 Small micros inter-
fered with Initial
Dhases.

Marked thickening
15190152812,

Gradual  thicken.
ing.

Asis  Minor. Mi-
cros interfered
with definition
of waves.
cros.

*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.

Te
Instrumental constant .18, Pillar deviation, 1 mm. swing ofboomm0.54",

1018,
Nov. 8/........

o0~y
LHER 889 8253

-
S
SEONE DRERe pwe

©w
BHT

=

14 e,

BT TN

T
GONRE SHEBR 8&e

BR8N
REERR

-

=3
54 <1

200

'race amplitude.
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SEISMOLOGICAL DISPATCHES.

Guatemal City, Guatemala, October 14, 1919,

A severe earthquake wae felt this day at Amatitlan, a town situated
about 25 kilometers from this place. At Puerto Barrios its intensity
was such a8 to cause general alarm. (Georgetown Cooperative Station.)

Florence, Italy, October 26, 1919,

Homes and schools were abandoned in a panic here when an earth-
quake rocked the city yesterday afternoon. The quake was a strong
undulating movement of the ground, especially heavy in Avezzo
and Valdarno, where hea.? d e was reported. The tremor was
also felt at San Repolero and throughout the valley of Arno and Chiana.
(Associated Press.

Quebec, Canada, October 27, 1919,

An earthquake shock was recorded on the north shore of the Gulf of
St. Lawrence early Sunday morning. Itetarted at 5.28 and the tremor
was felt for two minutes. No damage reported. (Associsted Press.)

Fort de France, Martinique, November 7, 1919.

Quite a strong earthquake shock was felt here at 3.15 this morning.
No serious damage resulted. (Associated Press.)

ical station at

G‘ Reported by the organization ind d and coliected by the

eorgetown University, Washington, D, C.

MONTHLY WEATHER REVIEW,
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Sglta, Argentina, November 10,.1919.

A strong esrthquake shock, lasting several ssconds, was felt here
shortly after last midnight. The tremors were repeated at 5 o’clock
this morning with less intensity, No damsge has been reported.
San PFrancisco, November 25, 1919,

Portions of Ban Francisco were shaken for half a minute early this
morning by an earthquake. No damages was reported, though sléepers
were, jarred from- their beds. The quake occurred at 3.04 o'clock.
(United Press.)

Detrost, Mich., November 27, 1919,

That & meteor of tremendous size plunged into Lake Michigan last
night, causing earth tremors felt in a dozen southern Michigan cities
and sending a pillar of flame hundreds of feet into the air which was
vigible for & radius of more than 50 miles, was the theory generally
accepted eatly to-day in explanation of the earth shock which at first
was believed to have been caused by a terrific explosion at some
industrial plant. (Associated Press.)

Paris, November 29, 1919.

A elight earthquake shock, lasting seven seconds, was felt at 20 min-
utes to 10 o'clock last night at Cannes, in the Riviera, it was announced
in messaﬁes received here this morning, A heavier shock was experi-
enced a half hour after midnight at Foix, 45 miles south of Toulouse,
at the foot of the Pvrenees. Only slight damage was done at either
place. (Associated Press.)

Tanre 3.—LATE REPORTS. (INSTRUMENTAL.)

Amplitude.
Char-
acter.

Date. Phase. Time. P';F_“ ians,|  Remarks.

As | Ax

Amplitude.
Date. :Z::: Phase.{ Time. P':flf‘d A — tg‘;; Remarks.
Ax Ax

New York. Ithaca. Cornell University. Heinrich Ries.
Lat., 42° 26’ 58" N.: 1ong., 70* 29 09’ W, . Elevation, 242.6 meters,
Instruments: Two Bosch-Omori, 25 kg. h 1 dul registration)e
V Te ¢
Tnstrumental constants. {f 13 2 1

1910.
Homs, 3
Bept. 6 |........ 4 8364 Clock out of order,
94003 Clook error un-
| 94007 certain through-
94113 out month,
9 41 17
1027 ..
b 1) PO 1238018
12 38 17
1238818
-f 12 .
1309 ..
174018 Phases lost in mi-
.1 1805 .. ©ros,
1133 10 ex may be micros,
11 33 39 Phases _ overlap-
1n . ing. Origin not
sway.

[
Ss

DS ==
S8B8E RN5= 2N BF BHE 888 8 30HRE Nsosiyy

[

2 :

104.......] 1
201..
134, Jaaua2
4231315
23127..
b £ SOUR 35030
33538
35824
40818
417 L.
Porto Rico. Viegues.  Magnetic Obseruatog._ U. 8. Coast and
Geodetic Survey. W. M. Hill,
Lat., 19° 08’ N.; 65° 27 W. Eievation, 19.8 mstars.
Instruments’ Two Bosch-Omorl.
v T
Instruments] constants. {ﬁ- }g 1‘;
1919. Homa
Oct. 14 {........ Lap....{ 1703 17 Nothing on N,
Ma....| 170535 Times obtained
Fa....| 1715 .. by interpolation
over an Interval
of 12 houss.

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

Lat., 21° 19'12" N.; long., 158° 13’ 48" W, Elevation, 15.2 meters.

Instrument: Mtine sei of the “tj logical C of the British Associa-
ion.

o ”
Instrumental constant..184. Sensitiveness 0.40 arc tlit-1 mm.

1019. H.om,a .
Oct. 8 eeeen.. AL 18 The actual maxi.
A0 mum, 3,300, oc-
1 12 curs at 9.5, and
a1 30 probably ob-
J1 . senres the begin-
J 1 o ning of L.
(7] PPN 38
12

HER -+ -3

Grrra il NN =DOOD®
ZRBBL LERS £BNITT SRR -LNREIN

~
3

83

pL. i PROPPIN PPN

1
J 1
J 1
240 ..
| 213018
2214224
21 £9 30
.| 22 05 30
J R0 ..
043 24 |,
044 24
J 048 ..
049 ..

terpolation over
a period of 17
hours.

* Trace amplitude.
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THE VIRGINIA EARTHQUAKE OF SEPTEMBER 3§, 1919.
By Epcar W. WooLARD, Assist. Obaerver.

{Dated: Weather Bureau, Washington, D. C., Dec., 1019.)

Distinct earthquake shocks were felt over the Blue
Ridge region of Warren and Rappahannock counties,
Virginia, about 10 p. m. local stangard “‘summer’’ time,
September 5, 1919, or 2 h. Greenwich civil time, Septem-
ber 6. The shocks were apparently of greatest intensit
in Harmony Hollow, & valley to the east of Dickeys Hill,
between the latter and the crest of the main Blue Ridge
and a few miles south of Front Royal, or near Arco.
This same area was the one of highest intensity in the
earthquake of April 9, 1918. A report, by Dr. T. L
Watson, of the Virginia Geological Survey, on the
geology of this region s related to the two disturbances
will appear. in the Bulletin of the Seismological Society
of America.

The quake appears to have been entirely local. It
was distinctly registered at Washington, D. C., on the
seismographs of the U. S. Weather Bureau and George-
town University, as a very small brief disturbance;
it was not noticeable to the senses, however, more than
40 miles from Front Royal. Inquiries directed to Win-
chester, Strasburg, Woodstock, Mount Weather, Rector-
town, and Waterlick failed to locate anyone who had
felt the shocks.

There was a graduel onset of trembling shocks, inten-
sity 4 (ndaptegr Rossi~Forel), one mile north of Front
Royal, there being two shocks, each lasting about three
minutes, accompanied by & rumbling sound; many peopls

folt these. The disturbance was felt, intensity 4, at
Riverton, and by many people at Limeton; also, one-
half mile southerst of Reager. Trembling shocks, inten-
sity 3, lasting three minutes, were felt by many people
in and near Cedarville, but no damage was done. At
Arco, rocking shocks, intensity 8, with loud rumbling
sound were re;}:(orted by J. A. Silman, who statos that
‘“this earthquake caused a dgood bit of sxcitement; some
never-failing springs are dry since, and the rocks fell
from chimneys, this occurring about one-half mile north
of Arco; springs around in the neighborhood of 2 miles
were muddy next day; there have been slight quakes
since, but I haven't the exact date.” Chas. M'Clure
was writing in his office in Front Royal ‘‘when there
was a sudden heavy jar, and a sound as if something had
fallen in some part of the building.”” Near Arco he found
that ‘‘considerable excitement ensued from repeated
severe shocks accompanied on the first shock by an explo-
sive sound es if of a heavy blast, and on the second shock
about an hour later, a still heavier explosion of the same
character. Several subsequent shocks are reported.”
Plaster fell from walls, and glassware from shelves. Chil-
dren were panic-stricken, and one was thrown into
convulsions. A widespread phenomenon was that of
many cleer streams suddenly becoming, and remaining,
turbid, although there had been no rain.
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SEISMOLOGY.

W. J. HumpnrEyYs, Professor in Charge.

{Dated: Weather Bureau, Washington, D. C., Feb. 3, 1920.}

TaBLE 1.-—Noninstrumental earthquake reports, December, 1919.

i : b
Approx- N i
imate Approx-
Approx- | Intensity| Number "
Day. | jme Station. imate | 1040 | "Rossi.” | | Dura Sounds. Remarks. Observer.
wich Intitude. tude, Forel. | shocks. ! * )
eivil, )
CALIFORNIA. l
19019, I.om, c e !
Dee. 5 10 34 | San Francisco. .. 37 48] 122 26 3 1. Felt by many... U. 8. Weather Bureau.
n 23 29 | Santa Cruz. 36 35| 122 0w 5 1 . Felt by several .| W.R.8p rimf
Los Gato: 37 12 121 & 4 1 djeeaee@0.a...n. F. H. McLul agh.
12 5 338 | Aguanga.. a3 30 117 G0 2 1 . Short and sharp. .-l AT, B [g
18 7 15 | Paso Robles. 35 403 120 45 3 1 . Fult by Severai A Mrs’ALZ Campbell.
20 9 30 | Santa RRosa. 8| 122 H + 1 ..-do.... Press report.
; OREGON. [ i
26 G 00| Bullrug..ooooaiiiniaaadd 45 30 122 12 4 NONE, . ovvannnnnn Men awlalrc‘ened shoeks through-
out night
CORRIGENDUM.
REvVIEW, August, 1919, page 601:
In the record of the quake on August 18, it should have been reported from 17 to 18 hours ca. instead of from 5 to 6 hours.
TABLE 2.—Instrumental seismological reports, December, 1919.
( Time used: Mean Greenwich, ht to midnight. N International.)
(For significance of symbols see REVIEW for January, 1919, p. 59.]
Amplitude. Amplitude.
Date. Sf‘tgﬁ Phaso.| Time. | Peod i . Dis- | Remarks, Date. gcht:;: Phase.| Tlme. P“T"_"d (D% | Remarks.
As | Ax | An | Ax
| | |
Alabama. Mobile. 8 mg Hill College. Seismic Observatory. . Arizonz. Tucson. Magnetic Observatory. U. S. Coast and Geodetic
yril Ruhlman, 8. 7. Survey. Wm. H. Cullum.
Lat., 30° 41/ 44 N.; long., 83° 08’ 46” W. Elevation, 60 moters. Lat., 32° 14° 48 N.; long., 110° 50’ 06” W. Elevation, 769.0 meters,
Instrument: Wiechert 80 kg.; astatic, horizontal pendulum. Instraments: Two Bosch-Omori, m:mi;z kg.
9
E 10 17
1019, l\ . Instrumental constants. .{x; 19 13
Dec.5u.feeeenn. P20 “x
St....l 0 . dggnpg%r.len: un- 1919, g m e
L?....| 02248,  6|...... [#3,500 |......| E only s trace. Dec.18..[-....... R
F..... 04600 ... ... [ R 1R 13
in
N ;
Trace amplitude. }. 323 b
Alaska. Sitka. Magnetic Observatory. U. 8. Coast and Geodetic ! :3%
Survey. F. P. Ulrich. 13

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

V T
10 18

Instrumental constants. . 10 18

1019, | Km, :

Dec.15..)...... .. .} Felt at Juneau,

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

California. Mount Hamilton. Lick Observatory.
(See Bulletin of the Seismographic Stations, University of California.)

California. Point Loma. Raja Yoga Academy. F.J. Dick.
(Report for December, 1919, Dot received.)
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TABLE 2.—Instrumental seismological reports, December, 1919.—Continued.

Amplitude.
Char- . ;. Pertod Dis-
Date. | yoper. | Phase. | Timo. T, ‘ tance. Remarks,
‘ A» Ax

Char-

Date. { geter,

Phase.

! Amplitude. l
: Pa;{od t?ni; Remorks.
Ap Ax

California. Sente Clara. University of Santa Clara. J. S. Ricard, 8. J.
(See Record of the Seismographic Station. University of Santa Clara.)

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

Lat., 39° 407 36“ N.: Jong., 104° 56’ 54" W. Elovation, 1,665 meters.
Instrument: Wiechert, 80 kg., astatic, horizontal pendulum.

1919,

Sec. B p | Em.
Dec, 2...|........

.| Very distinct sinu-
soidal on E-W.
Recurs during
day.

i Distinct but Ir-
- regular wavelets
at intervals.

Second P. not dis-
cernible.

12..0eee

18...

Very small but dis-
- tinet sinusojdul
i recurring st in-
l tervals.

CORD bt bt bt e
23 BR=w

b S S (R SN PR N RO Activity at inter-
vais during day.
b4 S R ] R PP F Do

* Trace amplitude,

District of Columbia, Washington. U. S. Weather Bureau.
Lat., 38° 54’ 12’ N.; long., 77° 03’ 03’* W, FElevation, 21 melers.

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

¥ T
Instrumental constants.. 110 6.4

» ’ » ‘Km.
. 3,030

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

Lat., 38° 54’ 25 N.; long., 73° O 24" \\:j. Elevation, 42.4 meters,  Sabsoil: Decayed
iorite

Instruments: Wiechert 200 kg. astatic horizontal pendulum, $0 kg. vertical,
V Ty e
E 165 54 0
Instrumental constants, SN 143 5.2 0
Z 80 300

m ’ Km. ‘

Very beavy micras,

Da,

Hawaii. Honolulu.

Lat., 21° 19’ 12"
Instrument: Mtine

Magnetic Observaiory. U. 8. Coast and Geodetic
Survey. Frank Neumann.

N.; long., 158° 03’ 48" W. Elevation, 15.2 meters.

graph of the Seismological Committee of the Dritish
Association.

To
Instrumental constant.. 18.4. Sensitivity, 0.40",

1919. ]’ H.m. s | See. ® Em.
Dao. 11 |...... L Po 232054
el 23 31 30
M 23 33 06
c 23 36 36
Fo....l2415 ..
12 | P 4 00 48 Phases not con-

§ 404 2% sistont,
L 40954
M 416 06
[ 418 ..
¥ 423 ..
4P 12618
B 133 48
[ 13820
M 158108
[ 154 ..
¥ 231..
| T PO 23 55 54
24 00 00
2404 24
2408 ..
2434 ..

20 O1 12 P confused by air
. 2016 54 tremors.

20 23 30

20 34 ..

20 58 48 .| P confused by end

21 22 30 .1 of previous

2127 30 quake.

21 36 ..

2320 .. [ceennean]en

Minois.  Chicago.

Lat., 41° 47
Instruments:

Ins!.mmenlalconsmn(.s...{\" 150

* Trace amplitude.

University of Chicago. U. S. Weather Bureau.

N.: long., §7° 37" W, Elevulion, 180.1 meters,

Two Milne-Shaw horizontal pendulums, 0.45 kg,
Sensitivity.

V Tu e
E. 150 12 20:1 17 arc tist=20.6 mm.
& 20:1 17 are ilt=13.2 mm.

5

119,
Dee. 5

Hom. s
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TasLe 2.—Instrumental seismological reports, December, 1919—Continued.

Amplitude. | ‘ ; Amplitude
Date. E&%{{ Phase. | Timo. | P 9{:{“‘1 — I b?nlg;a. Remarks. Date. fc!::]" Phase.| Time. “flif’dj I tﬁfg;] Remarks.
A | Ax | | Aa »
I ! . | l
Kunsas. Lawrence. University of Kansas. Department of Physics Vermont. Northficld. U.S. Weather Bureau. Wm. A. Shaw.
and Astronomy. I, 14. Kester. (No earthguake recorded during December, 1919.)
{Report for December, 1919, not received.) -
Canada. Ottawa. Donimion Astromomical Observatory. Earthquake
i U. s C N Station. Otto Klotz.
Maryland. Cheltenham. Magnetic Observatory. . 8. Coast and Lat., 45° 23’ 38" N.; long., 73° 42’ 57" W. Elevation, 83 meters.

Geodetic Survey. George Hartnell.

(No earthquake recorded during December, 1419.)

Iarvard Untversity Seismographic Station.

Massachusetts. Cumbridge.
J. B. Woodworth.

(Report for Decerber, 1919, not received.)

St. Louis University. Geophysical Observa-
Goesse, S. J.

Missouri. Saint Louss.
tory. J. B.

(Report for December, 1919, not received.)

New York. Bufulo.

(Report for December, 1919, not received.)

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

New York. Ithaca.

Lat., 42° 26’ 58 N.; long., 76° 20’ 0% W. Elevation, 242.6 meters.

Cornell University. Heinrich Ries,

Instruments: Two Boseh-Omori 23 kg. horizontal pendulums (mechanical registeation),

v Z"
lnstmmenmleunsmms..{ﬁ g z

ax

€
4:1
25 41

New York. New York. Fordham University. D. H. Sullivan, S. J.

(Report for December, 1919, not received.)

Balbva Heighis.

(Report for December, 1919, not received.)

Panama, Canal Zone. Governor, Panama Canal.

Porto Rico. Viegues. Magnetic Observatory. TU. 8. Coast and

Geodetic Survey. W. M. Hill.
Lat., 18° 0% N.:long. 65° 27 W. Elovation, 12.8 incters.
Tnstrumenis: Two Bosch-Omori.
T

V T,
Instrumental conmmts.‘{f} ig i“)

1919,
Dee. 5

coccococooac
SEUREERERY
| 8338REYA

Tnstruments: Two Bosch photographic horizontal pendulum, one Spindler & IHoyer
80 kg. vertical seismograph.
Ty

14
Instrumental constants..120 26

1910
Dec. G eeveeesa OFoln
?x...
PLln?,
| - 8 and L frotn the
. Deformation In-
strument with a
) scale of 18 mmyhr.,
M. | Y N-5 masked by
nucros.
F
0. el .. -{ N-8 masked by
K very heavy mi-
Lx... cros. Thereeord
L appears to be
I that of 8 sovere
r -, quske at a dis-
i tant epicenure.

Canada. Toronto. Dominion Meteorological Service.
Tat., 43° 40’ 01" N.; long., 79° 23’ 54" W, lE[evBtiun, 113.7 meters. Subsoil: Sand and
clay.

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

To
Tanstrumental coustant..18. Pillar deviation, 1 mm. swing of boon =0.45"",

1019 H.m.s. | Sec. m &\ Em.

Dec. 3)..... PR P S ORI RN Marked micros
whon other sta.
tion recordi
quake.

I PR Lo 04742 0iioiiifiinanny veesessfeensn.| Phases masked by

micros.

Small micros going
on.

.\ Earthquakes re-
ported from
Alaska om the
14th,

Marked micros ren-
der mneasure-
ments doubtful.

Micros.
18748 54

02238
026 48 |.

J1rei2
36

-, Micros going on.
..| Small micros going

Thickening.

Light turned down
at 17h 37 m.

*200

*'Craco amplitude.

* Trace amplitude,
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TapLe 2.—Instrumental seismological reports, D ber, 1919—Con.
ch Period Amplitude. i
ar. eriod. 8- R k
Date. | goter, Time. |~ tance.|
Ax | Ax

Canada. Victoria, B. C. Dominion Meteorological Service.
Lat., 48" 2¢’ N.; long., 123° 19’ W. Elevation, 67.7 motérs. Subsoil: Rock.
Instrument: Wiechert, verticol: Miine Norih: in the meridi;

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

1929. | Em.
Dec. 3... 215

See. | p H

Off Pt. Estevan.
Felt there and at
Alert Bay Wire-
less Station.

wtotorsll

88883
ERE8s

wstete
P
wERie
e
LLES

e COEOD
EBRE BRY fR2E8
j 333213

2RVR BRS

?

=4+
£33

o

e coo BB8 o oo

ZEEY RES
HERIE

.| Murked micros
from 20h 29m to
201 4411,

.| Maynot beseismie.

Jrro

* Trace amplitude.
SEISMOLOGICAL DISPATCHES.!

London, December 3, 1919.

A serious earthquake occurred in western Asia Minor
on Thursday, seven villages in the district of Soma and
Balikeari being destroyed, accbzding to advices received
here from Constantinople. Many persons were killed and
injured, it is stated.—Associated Press.

Juneau, Alaska, December 14, 1919.

Juneau and vicinity were rocked at 4:10 p. m. to-day
by one of the heaviest earthquakes experienced here in
years. Buildings were badly shaken, but no material

1 station at

1 Reported by the organization i d by the

1 d an
Qeorgetown University, Washington, D. C.

MONTHLY WEATHER REVIEW.

Decemeer, 1919,

damage has been reported. It is believed the shocks

centered about the Katmai Volcano, near Kodiak, and

}?at the voleano may be in eruption again.—Associgted
Tess.

TaBLE 3.—Late reports. (Instrumental.)

Amplitude.
Char-
acter.

Date. Phase. | Time. F«;}I.ud tance. Remarks.

Ax Ax

Magnetic Observatory. U. 8. Coast and Geodeti
Survey. Frank Neumann. eodetic

Lat., 21° 16" 12" N.; long., 158° 03’ 48" W. Elevation, 15.2 meters.
I : Milne h of the 1C of the British Assoria-

Hawaii. Honolulu.

Te o
Instrumental constant..18.4 Sensitiveness 0.40 arc tilt-1 mm,

1619, . m. e | Sec. M N Km.
Nov.d "eereeons .. 36 00 16 |. B
el 43 08
M 47 42
C. 54 24
F 58 .. |.
[ RERISNS 1
j M
F
8., . eP Hourly time breaks
L missing; time in-
M terpolated for an
C interval of 25

hours.

&

Very sharply de-
ﬁXcd.

Phases indefinite.

* Trace amplitude.

Porto Rico. Vieques. Magnetic Obsmmto%.ﬂ IU. S. Coast and

eodetic Survey. W.M
Lat., 10° 09’ N.; Long., 65° 27" W. Elevation, 10.8 meters.

Instruments: Two Bosch-Omori.

: o
Insirumental constanis, {ﬁ n s
} m.a.‘ Sec. » p | Em.
1500 |
Beginning of a
bt se%lm of waves

.

Felt In _several
in Porto Rico.

e oot

* Traco amplitude,
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CARTHQUAKES FELT IN THE UNITED STATES DURING
1949,
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Places in the Uniled States reporting carthquakes during 1919—Con,

(Consult also Chart X VI in this lssuo.) Approxi- | Approxi- | Number
. ~ o . . Place mate malo of
By W. J. Humriireys, Professor in Charge of Seismological Investiga- . latitude | longitude | quakes
tions. N. W. reported.
Vi “eb. 3, 1920.]
[Dated, Weather Burcau, Washington, ¥eb. 3, 1 CALIFORNIA—continued. ., .
During the year 1919, 86 scparato earthquakes strong B s 1o 3
enough to be noticeable to the senses were reported from 2| no iz ¢
P ! . :
different Eurts of the continental United States, as | oakland.. 37 i8] 12 15 2
listed in the accompanying table, and graphically repre- | FasoRobles. B 1248 1
sented (a dot for each report) on Chart XVII at the end 3% 15| 122 38 2
PP 38 02 122 59 1
.of thisissue of the REVIEW. . 40 35| 12 B 1
Earthquakes of moderate intensities, V-VI (adapted Boo)ouzae 1
Rossi-Forel scale), accompanied by slight damage or i) 1w $
none at all, occurred in Arkansas on November 3; in 3 oal =R 1
California on January 25, February 10, 16, 19, 25, March ¥l zx 4
27, May 2, June 21, 24, July 20, September 12, 15, Bl g
- o4
Qctober 1, 2, and November 25; in Indiana on May 25; 3 @| 1 40 H
in Kansas on May 27; in New Mexico on February 1; and 35| 120 1
in Virginia on September &. . o % 5| 1 !
The Vn‘glma earthquake, of greatest intensity in the 3 07| 17 19 1
vicinity of Front Royal, Va., is fullv treated in the gmiloza 2
MoxtHLY WeATHER REvVIEW for November, 1919, o,
page 832, woal wu 1
k 1
Places in. the Uniled States reporting eurthquakes during 1919, BE o . !
(Consult also Chart XVII in this issue.) 39 48 8 39 1
INDIANA,
| Appr?xi» Appnt)xi- Numfber a8 g 87 18 1
mate mate [ 37 k.14
Place. latltudo ! longitude | quakes 37 56 87 22 }
N. w. reported. 38 08 8 38 1
l 38 31 87 15 1
8 3| B 3 1
ARIZONA. A L 38 42 87 32 1
FIBBSAL ... eeetaneeeieeeaeee e aannaeeaeens 3 12] 1 1 ‘40| &1 1
ARKANSAS.
RAVENAE. v veeeaveasesresansessnseenseesinran 3] 9n 1 wap o 2
CALIFORNIA, | - % 12 .
Dol e i 36 52 8 01 1
0 30| 12 2 1 R B !
35 22 119 00 2
32 43 116 48 2
37 52 1 18 3
82 2| 18 24 i 3 35( % 1
32 59 115 40 2
T1E 1
1
g8 = ! 34 08| 108 48 1
40 48 124 10 [
34 15 118 1
3 45| 18 42 2 53] 12 12 1
45 138 46 2
FI T
1
0 5] 122 3 Al SN 1
ooa| i3 i
36 37 118 01 5 39 32 11t 30 1
36 20 120 56 1
34 03 118 15 1
37 12 121 2 38 55 78 10 1
34 27 18 57 1

O



