4059-2

Lat. 8° 57’ 39" N.

Lithologic foundation:

Basalt.

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Long. 79° 33’ 29" W.

_INSTRUMENTS _FIXED CONSTANT

- o a— = —

DAMPING

MR 32173—Panaman Canal—10-15-32—200

Time Correction:

S

PAPER SPEED

p— iy —
- —= = —_— e —— - g

h =36 meters.

Within 0.5 sec.

REGISTRATION
Wood-Anderson el Photographic Magnetic 60 mm. per min.
Bosch-Omori 11 Smoked Sheet Alr 15 mm. per min. | - | |
ntern

_ ___INSTRUMENTS—DETERMINED CONSTANTS __ g o O

TINSTRUMENTS | COMPONENT T, v h DETERMINi! e
Wood-Anderson )
Wood-Anderson ) Hot Inm Opegration
Bosch-Omoril E~-W 20 K13 Critical July 27, 1932
Bosch-Omori N-8 20 35 Critical | July 27, 1032
l\fltmthJMU“‘EI ....... 1333 ................ Page No...4. ..

No. and Date Phase | G*T;’;j“,r_ Period g‘“"“‘“d; REMARKS
h m 5 8 mim mm
II e PE 25:08;:04 Phase very faint.
| |
806 €S E | 23:00:25 Distance 180 miles.
Jan. 10 FE 29:14:00 N-8 ¢lock stopped.
II 01:20 Very faint trace of short period
waves.
807 to
Jan. 12 01:26
R Z, KIRKPATRICK,
Chief of Surveys.
i
RZK*of
|



4059-2

THE PANAMA CANAL

MR 32173—Panama Canal—1 0-15-32—200

DEPARTMENT OF OPERATION AND MAINTENANGE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Lat. 8° 57’ 39" N.
Lithologic foundation: Basalt,

INSTRUMENTS—FIXED G

Long. 79° 33/ 29" W,

h =36 meters.
Time Correction: Within 0.5 sec.

ONSTANTS

N LTS | stmbor ] REGISTRATION | DAM NG PAPER SPEED MASS
Wood-Anderson T Photographilc Magnetic 60 mm. per m_iﬂ-
Bosch-Omori il Smoked Sheet Alr 15 mm. per mlrl.
INSTRUMENTS—DETERMINED CONSTANTS ={g@j§5”£}} jonal
~INSTRUMENTS | COMPONENT | | AT, A h DETERMINED ocl5Mological
; centre

Wood-Anderson
Wood-Anderson
Bosch-Omori E-W 20 2b Critical | July 27, 1l9d5=
Bosch-Omori N-8 20 oD Critical | July 27, 1932
Month_ . February,. l888. ... S ik Page No..8................

No. and Date Phase G_T;fe,r_ Perlod gmplltud; REMARKS

h m 5 8 mim mm
1I 8 : 3% Very faint but rapid vibrations.
808 0

Feb. & 8 : o8

e ———————————————————————

II
809
Feb,!d

8 : 18
to
8 :+ 20

_—-—-—-P————-n——————-———-——-_-———-—__-___"_—

Very faint but rapid vibrations.

SN RN — — S R S————————————————

11 e PE 17:01:00
810 e L E 17:01:26
Feb., 14 FE 17:03:00

S- waves doubtful
distance about 75 miles
=S TFaint and indistinct

e e e

iI 19 : 90
811 to
Feb, 18 19 : 56

i PNE RD:27:495

1T 1 SNE 23:28:05

i INE 20:28:09

812 MN 25:28:12
ME 20:28:12

Feb. 19 CN 2S:29:2%
CF 25:29:28

FNE 25:54:00

36D

1.9

Faint irregular, low amplitude
Waves.,

Distance 120 miles
Reported felt by a few people in
B&lbﬂﬂ. cl Zl




4059-2—Continued

Month...

MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

ODRUATY, ADB8.....

Timu

REMARKS

No. and Date Phase G. M. T. Period = N
7 h m H 1 mm min
1PN 16:44:59
i1PE 106:44:067
1I i8S N 16:45:24 Distance 130 miles International
i18E 16:45:19 reported felt by a few people 4 o|ogical
813 M N 16:45:28 4 1.0 | Balboa, G, 2. Centre
Feb., 21| ME 16:45:23 2 0.0
C M 16:46:41
C E 16:46:49
VE 16:51:00
1PN 8:15:41 Distance 2100 miles.
II iSN 8:20:36 Cable reports number of buildings
8l4 e LN 8:25:28 damaged 1un Iquique, Chile.
Fﬁbi 25 M N 3:39:11 14 016
CN 8:34:14 E-W trace irregular, no identifiable
FN 8:44:00 phages.
I1 18 ¢ O9 Yery faint trace of irregular waves.
815 to
Feb., 23 13 : 4l

R. Z. KIRKPATRICK,
Chief of Surveys.



MR 32173—Panama Canal—10-15-32—200

4059-2 THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Lat. 8° 57’ 39" N. Long. 79° 33’ 29" W.
Lithologic foundation: Basalt.

h =36 meters.
Time Correction: Within 0,5 sec.

i INSTRUMENTS—FIXED CONSTANTS
T INSTRUMENTS | SYMBOL | REGISTRATION _ DAMPING PAPER SPEEI SS
Wood-Anderson I Photographic Magnetic 60 mm. per min.
Bosch-Omori 11 Smoked Sheet ALY 156 mm. per min. _ s |
INSTRUMENTS—DETERMINED CONSTANTS ! International
L .| couroNeNT | T ia .Y R DETERMINED -C 0 1000ICal
Centre
Wood-Anderson
Wood-Anderson
Bosch-Omori K=t 20 o0 eritical July 27, 1938
Bosch-Omori NeZ 20 35 eritical July 27, 1938
Month . Mareh, 1985 _ B oo . Page No......... .
No. and Date Phase G‘T;{HTET_ Period gmplltud; REMARKS
Il oPE 28 13 47 - = ™ | pistance 150 miles
816 eSE 23 14 44 N8 faint and indistinect,
March 1 FE 2 17 00
PE T Destructive in Japan,
Il all 17 50 &5 H=38 very faint,
817 oSE | 17 O8 00 UeBCeGoSe OPiBaﬂtar-
March 2 elE | 18 20 00 40 39.5° N, Lat,, 143.5° B. Long,
ME 18 20 24 A 4.0 Q=17 h. 31. O m
CE 19 26 39 Distanee from Balboa 8100 miles,
FE | 20 00 004
ePE 8 05 S8 Distanee 130 miles,
iSE 6 04 28 N=~3 phases indistincte
FBE & 07 00
Lo e 8 2 16 Distance 130 miles,
819 iSE 8 26 39 N=-S5 pheses indistinect.
March 3 TE 8 29 00




4059-2—Continued

MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

u nd tu Phase G-;f ET lﬁd gmplltuﬂ;
h m 5 e nim min

iI ePNE 7Y 42 32 Distance 50 miles.

820 1SR T 42 gé Felt by ons person,.

March 18 'R 7T 4% International
Seismological
Centre

11 29 S8 Very faint low amplitude waves,

831 0

March 18 R 44

_—'—-———-T—_—___-—_—__—_—-————-

i1
82y >

Marc¢ch 28

RZE*ceh,

b

to

05

05

Very faint trace of short period

waves,

R. 4. KIRKPATRICEK,
Chief of Surveys.



4059-2

THE PANAMA CANAL MR 32173—Panama Canal—10-15-32—200

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Lat. 8° 57" 39" N. Long. 79° 33’ 29" W. h =36 meters.
Lithologic foundation: Basalt. Time Correction: Within 0.5 sec.
: INSTRUMENTS—FIXED CONSTANTS

INSTRUMENTS = SYMBOL | _ REGISTRATION DAMPING PAPER SPEED MASS
Wood-Anderson 1 Photographic Magnetic 60 mm. per min. el
Bosch-Omori 11 Smoked Sheet Ailr 15 mm. per min. O g

| ~ INSTRUMENTS—DETERMINED CONSTANTS ___International
INSTRUMENTS  COMPONENT v v h DETERMINED Sejsmological
: Centre

Wood-Anderson ety WOT | OPERATING Gk T8

Wood-Anderson

Bosch-Omori BV 20 515 Critical JuJ.y A v 1932

Bosch-Omori =S =0 35 Critic&l July 27, 1932

Month AERIL 1966 Page No. be

e —— e e o m—— —=

e e R e G.T;I’[ITET. Perlod ““‘“‘ s i o L y
h m S 8 mim mm

I OBs 17 Very faint trace of long

April 27 0 period waves.

823 03§57
S (S S A R G NS
1I 1PNE 06537 257
April 27| eSNE 063368540 Veory falnte
824 FNE 0645200

Re Z, KIRKPATRICK.
Chief of surveyse




MR 32173—Panama Canal—10-15-32—200

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Lat. 8° 57 39" N. Long. 79° 33’ 29" W,

40592

h =236 meters.

Time Correction: Within 0.5 sec.

Lithologic foundation: Basalt. ‘
INSTRUMENTS—FIXED CONSTANTS ___ e —
INSTRUMENTS | _ SYMBOL |  REGISTRATION DAMPING PAPER SPEED
Wood-Anderson I Photographio Magne tio: (SO ORIIMEDE HEEtast: S
Bosch-Omor] I Smoked Sheet Air 156 mm. per min. L ¢ |
gty : 2 - nternational

INSTRUMENTS —DETERMINED CONSTANTS —Seismetoqical
" INSTRUMENTS | COMPONENT T, v B LA L e
Wood-Anderson E-W 0.8 1870 Critical May 10, 19353
Wood-Anderson N -8 0.8 1370 " " "
Bosch-0Omori E e ‘ 20.0 35 " July 27, 1952
Bosch-Omori N -8 20.0 oD " » v
Page No....® ... .
u.d Date au G.T]i;? ET' Perlod Emplltud:[ REMARKS
h m 5 8 mim min
APNE 8:38:04
iS N 8:58:47 | Distence 215 miles.
II ¢S §E 8:58:40 |
825 oL N 8:38: 069
May & oL E 8188: 561
MN 8:39:01 1.8
ME BtﬁBiBO 2,0
FNE 8:42:00
iP N 5354336
iP E 53154337
i8S ¥ | b5:86:30 2.0 Intensity III (Modified Mercalli
II iS E | b53135:29 2.7 Intensity scale of 1931)
826 i LN 5:56:49 0,0 Distance $00 miles.
May 6 1L E 523853560 4.0
M N 5:356: 008 8.0 4,1
M E 5:96:07 7.0 | 27.6
CHN 5:41:40
C E 5:42:00
FNE 5:44:00




4059-2—Continued

MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

No. and Date Phase G:h-rllt‘l‘. Perlod gnm“fud; REMARKS
h m 8 mm Imin

e PN 20:351: 43

e PE 20: 313423
11 18 N 20:52:38 Faint shook, International
827 i 8 E 20332283 Distance 800 miles Seismological
May © i LN 20:32: 09 Apparently from same origin asCentre

4 LB 20:82: 656 preceding shock,

M N 30335107 5'0 1!1
ME 20*55!0’ B.O 3-1
FXNE 20342100
Wood=Andprsons now in joperafion.
Bogsoh=0mprls dismantled.
I e PNE 10: 40357 Very falnt teemors.
828 ¢ SHE 10:41:42 Distance 2650 miles.
May 14 FNE 10:43:00
1 iPE 23383356 -8 stopped.
828 1S E 2159:20 E-W light weak, Pheses indistinet.
Mey 25 FE 21435300 Distance of 260 miles.
I 11344330 E -~ W stopped. N = § light weak.
880 to Record blurred.
May S0 11:57:00 Felt by a {ew people.
1 lﬁ: 55351 E - W stopped
831 o -~ To Very faint tremors from
ley @Lf }_@ 57:00 local disturbance
_' P
r- [ P I.. -"',E"“.
1.. - G
@:1.. : “H}"r‘-w‘r?‘:" it R Ri zl KIR.EPATEIGK’
/?M ; )4}-3.?3 fz.%f f”"'r~ Chief of Surveys.




4059-2 MR 32173-—Panama Canal—10~15-32—200

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Lat. 8° 57’ 39" N. Long. 79° 33’ 29" W.
Lithologic foundation:

h =36 meters.

Time Correction: Within 0.5 sec.

Basalt.

INSTRUMENTS—TFIXED CONSTANT

————— ——

Smwﬂm—_—'ﬁmﬁﬂr—:
PAPER SPEED

INSTRUMENTS SYMBOL REGISTRATION DAMPING ‘
Wood-Anderson 1 Photographlo Magnetic 60 mm. per min. 1S gr.
Bosch-Omori Ll Smoked Sheet Air 15 mm. per min, 00 ""’g_{ R ok

INSTRUMENTS—DETERMINED CONSTANTS Vﬂ e ”?‘

INSTRUMENTS | COMPONENT T, v DETERMINED L
Wood-Anderson E-~-W 0.8 1370 Oritiml May 1.0 1933
L‘TQQQ Al’ldbl gon H - S 0.3 1370 Ul‘itiﬁal Mﬂ? 10, 1935
Bosch- Omorl)

- - - - ot Operating - - - = - -
Bosch- Omorl) " op 118 I
Month._ __ JUNE 1088 . . e aisle " il .. Page NO.. B
No. and Date Phase B Period E’“F“t“d; REMARKS
h m 5 3 mm mm
I | 19 ; 56 : 28 Faint trace of short period waves.
to E - W stopped
832 19 ;: 66 : S0
June 2
__—_________—__——-———————'———_————-—-—
I 18 ; 18 : B9 Trace of waves {rom
833 to local disturbance. Main phases not
June 8 18 : 18 : 00 recorded on account of weak light.,
M
I 13 : 51 : 00 Trace of waves from local
B34 | - %0 disturbance. Main phases not recorded
June 9 13 : 56 ; 00 on ascount of weak light.
I 21 : 26 ;: 34 Trace of short period waves.
830 to N - S stopped
June 10 21 : 29 ;: 35
L ———————— it et e e
iPNE 9 : 47 : 42
I S, L and M blurredj Paper Lmt sénsitive enough to record fast moving
ligh%.
8356 ePNE 9 : 51 : 19 Two quakes superposed.
June 19 iSHE 9 § D1 : 39 1st quake stronger - Intensity IV

L &M blurred: (Modified Mercalli Secale)

FNE @ :+ B7 : 00 Distance of 2nd. quake 110 miles.
several people in Balboa alarmed
by first quake

1 22 ¢ 16 Faint trace of long distant waves.

837 to
June 24 22 s 48
x iPNE ¢ 52 : 34 Dis tance 756 miles.
838 ISNE S 3 O2 ; 48 Felt by a few people.
L& M blurred Intensity IT (Modified
June 26 HE 3 : 55 ¢ 00 Mercalli Scale)
I iPNE 8 : 31 : Ol
839 iSNE 8 : 31 ;: 18 Distance 100 miles,
June 26 | MN 8 : 31 : 24 3.6| L - uncertain.

ME 8 : 31 : 26 2.0

FNE 8 : 33 : 00
|




MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CGANAL ZONE

4059-2—Continued

Page No... 9 ...
Month. JUNB 1988 ___rage s
- e e = A B M
Y Amplitude REMARKS
No. and Date Phase G:l ;‘T ET' Period B N
h m M H mm min

Die tance 50 miles.

15; 36 o9
. e : | M~o0onl - W blurred.

840 iSNE 16 ;
June 30| MN 16 : 36 : 40 4.9 International
FNE 16 : 37 : 21 Seismological

- ,-‘

CORRECTION: Quake No. 831 ahnuid be |[dated May 30 and the time

should [be 15 : PS5

16 : B7 : 00

R. Z, KIREPATRICK
Chief of Suxveys.




MR 32173—Panama Canal—10-15-32—200

e THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Lat. 8° 57’ 39" N. Long, 79° 33’ 29" W,
Lithologic foundation: Basalt.

h=236 meters.
Time Correction: Within 0.5 sec.
CONSTANTS

e r——— a8 PR e

S

INSTRUMENTS—-FIXE 3 i %) g Al
i TRATTION. | PAPER SPEED

T INSTRUMENTS | SYMBOL |  REGISTRATION DAMPING
Wood-Anderson 1 Photographilc Magnetilc 60 mm. per min.
Bosch-Omori ST Smoked Sheet Air 15 mm. per min. )L |
International
INSTRUMENTS—DETERMINED CONSTANTS Ceeed
INSTRUMENTS COMPONENT o S| Vil Jgich DETERMINED - o e 2
Wood-Anderson E-W 0.8 1570 oritical iay 10, 1933 -
oS 0era6n N =28 0.8 1370 Critieal May 10, 1953
Bosch-Omori w o Not Oparatiwg
Bosoh—Omori)
1935,
Month...._____. Ms‘ ____________________________________ : Page No.. ... 10 ...........
No. and Date Phase G.TILIETET. Perlod gmplitud; REMARKS
h m 5 8 mim mm
I gl 10 44 Very abrupt. No P waves Irecorded.
841 Felt by a few people. Origin doubte
July 7 | to ful; way be dynamite explosion.
21 11 =20
I |88 12 40 Similar to preceding quake. Shock
842 very sharp and raplid, lasiing about
July 9 to 2 seconds, Felt by observer at
Balboa Heights,
22 135 30
1 12 50 16 Light tremors of 0.5 seconds perioed.
843
July 29 to
12 85 &0
ePNE (18 47 12 Very slight tremors, Distance about
11 - eSNE 18 47 B0 220 miles,
SR MN 18 47 0% l.4
July 26 ME 18 47 &3 led
FNE (18 50 00

Re 4. EIRKPATRICK,
Chief of Surveys.




s THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Lat. 8° 57’ 39" N. Long. 79° 33’ 29" W,

Lithologic foundation: Basalt.
INSUMI‘N’I —FIXED CON

STANTS

il —— e — e e e,

MR 32173—Panama Canal—10-15-32—200

h =36 meters,

Time Correction: Within 0.5 sec.

“PAPER SPEED

= INSTRUMENTS | SYMBOL |  REGISTRATION DAMPING
Wood-Anderson li Photographic Magnetlc 60 mm. per min.
Bosch-Omori 11 Smoked Gheet Alir 15 mm. per min.
Baas, INSTRUMENTS—DETERMINED CONSTANTS V nternational
INSTRUMENTS COMPONENT T v h R SETERMINED Scomological
Wood-Anderson CENtre
] L Not Operating
Wood-Anderson 0
Bosch-Omori k. Y 36 Critical Aage 1, 1933
Bosch-Omoril N=-5 20 55 Criticel Auge 1, 1933
n k. Page NO‘“"& """""""
No. and Date Phase G T;?ET' Perlod gmp litud; REMARKS
h m 8 8 mm mm

funds necessary for their oparntiaua

II aPLk 10311344
845 1SE 10812:08 |
Aug. 12| EBF 10314200

e —

11 22:53
846 to
Aug. 28 235134

H=S stopped

F-wRecord not olear

Quake felt by ob

Wood=Anderson seismographs ﬁi‘ounttlund August 1, 1935, due to lack of

BeIrvel.

Diztance 110 miles.

Very faint

Re Zo KIRKPATRICK,
CHIEF OF SURVEYS.



MR 32173—Panama Canal—10-15-32—200

o5 , THE PANAMA CANAL

.n | DEPARTMENT OF OPERATION AND MAINTENANGE j
b | SECTION OI' SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Lat. 8° 57’ 39" N. &~ Long. 79° 33’ 29" W. h =36 meters.
Lithologic foundation: Basalt. Time Correction: Within 0.5 sec.

INSTRUMENTS FIXED CONSTANTS

INSTRUMENTS SYMBOL REGISTRATION DAMPING PAPER SPEED
Wood-Anderson if Photographic Magnetic 60 mm. per min.
Bosch-0moril L Smoked Sheet Alr 15 mm. per min.
INSTRUMENTS —DETERMINED CONSTANTS |
= _— Es = 2 = e — e — —— R .- ——— e ___-_.,_=:_-.,.- .._':m._“ Va | Tabs
INSTRUMENTS COMPONENT T, V h ~ DETERMINED eTsrToTogical
C el {f}

Wood-Anderson

Wood-Anderson

BGSGh—OmDI‘i E-w 30 35 Cri'tiﬁﬂ.l Auguﬂt l’ 1933
Bosch-0OmQri N=& 20 35 Critical Avpgust 1, 1933
Month._ b &2 ¥ s i e v Pageﬂ_o. ....................
No. and Date e Period E‘?‘“’““t“": REMARKS
h m 8 5 mm mm
II PN | 16:40:59 : Distance epproximstely 30 miles,
847 | FPE 16240254 Intensity IV on Modified Mercalll
Sept. 22 SE 16241301 Secale of 1931,
MN 7 | 7e0 | Some people reported hearing a sharp
ME 16241304 - | noise similar to an explosion; tremor
FNE 16243200 felt by meny.
SN & MN blurred by short circuit in
time marker,
|
|
| R. /4. KIRKP RICK,
Chief of Surveys.




T 4059-2

Lat. 8° 57’ 39" N.

Lithologic foundation:

Basalt.

o e L — e

THE PANAMA CANAL

SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Long. 79° 33’ 29" W.

—_— e o —

REGISTRATION

INSTRUMENTS—FIXED

ONSTANTS

T g

DEPARTMENT OF OPERATION AND MAINTENANGE

e e e e

Time Correction:

MR 32173—Panama Canal—10-15-32—200

e —— e ——

PAPER SPEED

h =36 meters.

Within 0.5 sec.

SYMBOL DARIEING
Wood-Anderson 1 Photographic MELgI’]GtiD 60 mm. per min,
Bosch-Omori 1ERE Smoked Sheet Air 15 mm. per min, 1 X8 |
INnternational
INSTRUMENTS—DETERMINED CONSTANTS ——Ceismaada i
g ———— e ————— —— DETERMINED 9
INSTRUMENTS COMPONEN T, \ . Certre—

Wood-Anderson
Wood-Anderson

Bosch-Omori N-S 20 35 Critical August 1, 19359
Bosch-Omori E=-W 20 ab Critical August 1, 1933
Month __September 1888 ... : : . PageNo. &% ...
No.and Date |  Phase e Period E““‘“t“";; REMARKS
h m 8 mm min
| PH [(16340:569 E picenter approximately 30 miles.
 PE | 16340352 Intensity IV (Modified Mercslli
11 Scale)

1 SE  |16:41:01
847

MY t 4,1 | N-8 phases obscured due to short

Sept. 22
ME |16:41:06 BaS cirouit in time marker,
FNE |16:44:00 Some people reported hearing sharp

TO WHOM CONCERNED: Heroeforth

1931 will

uséd at

Balboa Heightis.

R. Z, KIRKPATRICEK,
Chief of Surveys.

noise similar to an explosion,

[ﬂa Modifigd Meroalli Intensity scale of
2



4059-2

Lat. 8° 57’ 39" N.
Lithologic foundation:

Basalt,

THE PA

DEPARTMENT OF OP
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONEKE

Long. 79° 33’ 29" W.

MR 32173—Panama Canal—10-15-32—200

SANAL

N AND M AINTENANCE

h=236 meters.
Time Correction: Within 0.5 sec.

INSTRUMENTS—FIXED CONSTANTS ———
w— ﬁE“IN - DAMPING PAPER SPEED
Wood-Anderson 1 Photographic Magnetlic 60 mm. Per m:,m' 1e ;
sch- ~q Bl moked Sheet Alr 1O mmes pel S id TS LK. .
Bosch-Omori Ll PImoKe nternational
INSTRUMENTS—DETERMINED CONSTANTS _ ________Sacmslogical
i __,;:;:_—-T.:.::m—-———#— v h DETERMINED C eptre

Wood—ﬂuderaﬁn)
Wood—Anderﬁon)

«= Not pperating ==

Bosch-Omori E-W 20 ob Critical August 1, 19383
Bosch-Omori N8 20 36 Critlocal August 1, 19355
Month. . Qctober, 1988. . . . ¥ € g e Page No. 18 g
No. and Date 3 ;:1355 H G'T;:? ET_ Perlod gmplltud; REMARKS
h m 8 5 min mm
i PN 16 ¢+ 32 :06
i PE 15 ¢+ 32 112 Distance 650 miles.
e SN 16 ¢ 39 166 Felt in Eouador.
b D § i SE 15 3 34 :02
Oat. 2 LE 16 ¢ 36 110 1010
N 156 ¢+ 36 139 | 11.0 Se 0
B 15 3+ 36 sl1l2 | 10,0 19.4
CN | 15 3 43 3556 | 10,0
CE 156 s+ 44 :12 | 8.0
FN 16 : 10 :00
FE 18 ¢ 19 :00
1I
B49 7T 3 22 Very faint.
to
Octs 4 T 32 24
II 28 ¢ 9 Very faint bute
860 28 ¢t &89 sertainly seiemio.
Ogt. ©
i PH 2 :
i PE : 3
@ SH $ 3
e SE $ g Slight tremors.
X LN 2 3 Distance about 150 miles,
861 LE : 3
Oct., 18 MN : 3 1.6
1933 ME e § 1:4
CH g 8
CE 3 2
FN 5 s
FE 2 8
11
862 16 ¢ 46 : 24 Very faint tremors.
Qot. 18 to
1933 16 z 47 3 20
11
803 20 2+ 94 : b2 Very faint tremorw.
Oot, 25 20 ¢ OT ¢ 34
1938




s

1

3 mﬂm SHOCKS .il#liliill!ilnlﬂmm ol = 22' 1983

".AS RECORDED DY SEISMOGRAPH SHEETS AT BALBOA HEIGHTS, CANAL ZOHE.

\ 76th Meridian Time

BDegan

G350 pele

73240 pelie
8340 pelle

11:563 pelle

12:080 a.me
12125 maemy
1:15 aelie
1219 ceme
1:59 asMme
312 Gelle
3245 aeme
§3l1d aemie
5235 asme
0332 aelle

Ended

T30l pele
T+42 petie
B34l peme
12303 @o0lle
12216 aeme

12324 aeme:

1216 aeme
1121 pells
2305 2eMe
3319 Relle
9361 2aMe
03110 allle
5334 asMs
0150 Gelle

Remarkes

Heavy shocik

Very light shock
Very light shock

Hemvwy shock

Modium shock
Very light shock

Very light shock

Very light shock
Light shoelk
iledium shock
Mediun shook
Light shook
Very light shoolk
Very light shock

Approximate distance af sbove disturbences from Balboa Heights, 260 mlles.

Epicenter could be in the Province of Chiriqui or adjacent oceaus.

1:00 P. M. = November 22nds

Since 9 o'clock this morming slight mefsmie

tremors heve beaen recorded at pbout D312 feMe, F150 dells and 11:45 Boite

presumbly from the same source.

International
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Centre
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Lat. 8° 57' 39" N.

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANGE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Long. 79° 33’ 29" W.

Time Correction:

MR 32173—Panama Canal—10-15-32—200

h =36 meters.
Within 0.5 sec.

Lithologic foundation: Basalt.
INSTRUMENTS—FIXED CONSTANTS S
INSTRUMENTS | SYMBOL ~ REGISTRATION DAMPING PAPER SPEED
Wood-Anderson T Photographic MEENE b0 R OOIIE 3 PR T et 2
Bosch-Omori II Smoked Sheet Alr 15 mm. per min., ek |
; , International
INSTRUMENTS—DETERMINED CONSTANTS oL ——— —SeisTmofogical
INSTRUMENTS COMPONENT Ta v h EoNTE
Wood-Anderson ) == NOL apgrating = cm
A V] wan 20 36 oritical | Aug. 1, 1933,
L OnaLi S = N 20 ab oritical Aug, 1, 1933,
Month.__Novemher 4, 1938 .. Page NO... %o
No. and Date Phase G'T::‘IET. Period gmplltud: REMARKS
h m 5 5 mim mm
II 8 3 44 3 36 |
854 | to | | Very slight
Nov, 4 8 ¢+ 46 : b4 | 1
' | Sk
IT 12: 00 & 25 |
88695 to | Very slight
Nove. 4 12 s 02 3 18
W
11 8 2+ 26 32 50
856 to Feint trace
Nov. 17 8 3 27 : 26
Wm____
11 11 : 54 s 00 slight seismic waves from distant
857 to disturbances.
Nov, 20 12 ¢ 08 s b54 P+ 8+ L not distinguishable/
W
i=PN 20 8 49 3 56
i=-PE 28 3 49 : b6
i=-SN 23 8 b0 3 44 Pen thrown off = N=S5
II 1-SE 20 3 b0 s 44
858 =LE 23 ¢ 51 s 08 i Intensity I
Nove 21 =15 20 ¢ 5l s 24 3.9 40 Distance about 250 mileg, felt in
to -CE 23 s 63 3 08 Chiriqul and Bocas del Toro
-FE 00 ¢ O1 s O8 Provinces, Republic of Panama.
IX 00 ¢ 40 3 30
8569 to Very slight tremors
Nove 22 Q0 2 41 : 40
B 1 A VLI S G e DRIt S o SRR = S =
11 1 : 40 s 08
860 to Very slight tremors
Nov. 22 l s 40 ¢ 40
1=PE 4 3 53 s 12
1T i=SE 4 3 64 3 00
861 LE d 3 B4 : 24 Intensity I
Hov. 22 ME 4 3 66 ¢ 12| 3.3 45 Distance sabout 250 miles
CE 4 3 57 : 12
FE 5 3 05 2 Q0 Felt in Ghiriqui. R. Pe.
i-PE © ¢ 08 ¢ 20
11 i-8E 5 s 09 : 08 Intensity I
862 o A o 2 09 & 32 Distance 260 miles
Nov, 22 -ME 3 10 : 08| 3.6 8 Felt in Chiriqui, R. P.
-CE 5 ¢ 10 : 46
-FE| 6131 156 s 36




4059-2—Continued

MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Month.... Newember. A088.._ . . . | ~ Page No.. B .
No. and Date Phase {,:T;FTET Period :mplltud; REMARKS
I ni 4 8 min min
' ¢ 20
A :: Very slight tremors
§ s+ 84 35 08 |
L niernatignal
Seismological
4 1 48 Centre
::6 " tm Very slight tremors
Nov, 28 ¢ 2 16 s 38
) & 4 6 2 14 » 48 |
8684 to Very slight tremors
hov, 22 € ¢ 15 3 92
iX 6 s 18 1 44
666 to Very slight tremors
November |22 8 21 s 08
i-PE 6 ¢+ BB s &8 Intensity I
§=SE ¢ : 60 3 16 Distanee, 250 gpiles
LB 6 s BO ¢ 40
ME 6 s 690 1+ 60| 8.8 e
Nov, 28 CE T s 00 2 O2
FE 7 : 02 ¢ 68
$ s 11 2 40
8¢ 18 s 35 Intensity I
8112: 858 260 miles distanse
8 » 18 ¢ 58 S8 7
8 s+ 13 s 08
8119 s OB
i-FE g1 44 5 B8
11 i=5E g1 46 1 40 Intensity I
868 1B B ¢ 46 s 04 260 miles distanse
Nov, S8 i A 83 46 &2 12| 3.9 11,8
CE 813 46 ¢+ 40
FE 8 s 50+ 0
e=FE (10 1 14 » 04
1I e~SE (10 1 14 5 B2
Beo LE 105 3¢ ¢ 66 Intensity I
Nov. 28 ME (10 s 16 s 04 i 250 miles distance
CR |10 ¢ 16 s 80
F2 (103 19 32 OO
3@ 10 ¢+ 3% » 12
to Vory slight trenors
Nov., 22 10 &+ 34 s 08
::1 il » 82 : B0
o Very » tremors
Hov, 283 i1 2 38 s 20 -
8=N K14 11 1 20
| to Very slight tremors
14 5 18 3 34 i
4+ 18
2 24
S




4059-2—Continued

~ Amplitude

MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

No. and Date Phuase G. M. T. Perlod i S
h m 3] g mm min
S« (14 2 49 » 18
E .
11 14 » 61 ¢ 24 International
873 Bell El‘ : 490 s 20 Very slight tremors Seismological
| | ‘o Centre
MNov: 22 14 50 » 82
i g : 66
iX 22 s 01 2 S0
874 ¢ g s O4 Very slight tremors
Nov 2 XL 313.’!“
4-PN (18 ¢« 69 » B0
i=PE (18 2 59 s 08
i-EN (18 » 60 : 68
i=SE |18 » 69 s 56
| IN (19 3 00 1 O4 - Distance 260 miles
78 ILE (19 2 00 3 3¢ folt in Chirigul
Nove, 23 ME (19 2 00 2 RO 18 Intensity I
ME (10 : 00 : 86 19
CE (19 2 O1 ¢ RO
CB (15 3 01 3 48
FE 119 : 11 2 56
FE |19 ¢ 11 : O4
1 M 8 : 28 2 OO
87 PR 81 B7 s 6% Very slight tremors
Nov. 24 FN 83 30 ¢ O4
FE 8: 20: 88
i=-PN 53 04 2 850
$-FE B ¢ 04 s 3¢
=81 6 ¢ 06 ¢ 14
i=SE B+ 06 1 14 Intensity I
ILn 63 06 2 18 Distanee about 250 miles.
LE 831 006 ¢ 42
LN £ 100 s 80, 5.8 48
ME G 3 06 » 56 S8 o8
CN 6+ 08 3 18
CE s O7 32 B4
ER 61 17 : 30
YE | S 371 20




- 4059-2

Lat. 8° 57’ 39" N,

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Long. 79° 33’ 29" W.

Time Correction:

MR 32173—Panama Canal—10-15-32—200

h =36 meters.
Within 0.5 sec.

Lithologic foundation: Basalt,
INSTRUMENTS—FIXED CONSTANTS
INSTRUMENTS |  SYMBOL ~ REGISTRATION DAMPING PAPER SPEED
Wood-Anderson T Photographic Magnetic D SIS P08 Lol Lt G
sch- & IRl Smoked Sheet Air Lo mm," per nins oK. |
R T - International
SRl oot NS NTS—DETERMINED CONSTANTS —— —Casio ) (o
~ INSTRUMENTS ~ COMPONENT DETERMINED — ___
Wood-Anderson
Wood-Anderson
Bosch-Omori E-W 20 36 Critical HAugust 1, 1985
Bosch-Omori S =N 20 ab Critical AHugust 1, 19395

Month.. December 1933 ... P YR Page No.. k...
Nu 11 - h v G.TETET, Period gmplltud; REMARKS
h m 8 “ mm mm
II 1 - PN | 16 ¢+ 29 312
878 i1«PE |36 : 290 3 04 |
Dec. 1 i -85S N 16 s 20 s 48 |
i -8 E\ 18 3 29 2 44 Distance about 250 miles.
« I, N 16 ¢ 29 3 b4 Infensii; Z
L E16 2 29 s B4 <l
M NI16 s 29 ¢ 68| &.Db 2
ME16 +: 29 s 66| 8.0 &
L N16 : 290 s 58
CE 16 : 30 ¢+ 20
F N 16 : 30 : 08
FE16 s+ 31 s 44
§=-=PN S 0 : 46
i-PE 3301 : 32
i -8SDNH &8s 02 : 16
1 «-8SE &: 02 3 12 Distance ebout 250 miles.
I1 LE 353 08 3 54
879 LE 3513 02 : 22 Intensity II
Dec, 2 M N 33 02 31 44| 4,5 T
ME 3: 02¢ 26| 9.0 5
CHH &8 02 50
CE 33 03 : 14
FN 3: 10 3 54
FEl &3 07 5 12
______—d—-——-—l———-—-———h——-—-:-—h-—m——————————-
i1i=PN 4 : B7 2 58
i-PE|l 4 57 s b8
1S5S N 4: 68 : 24| 2
1«5 E| 43 08 ¢ 24 2
LN 4: 5683 34, © Intensity IV
I1 LE| 4:568¢: 34| 6 Distance about 145 miles.
880 M HN| 4 s 68 : 28 1l
Dec. 6 ME 43 b8 s 42 8 Felt locelly by meny
C Nl 43 69 ¢ Q0
CEl  4: 69 : 06
F NN 532 02 &t 00
FE s 01 : 28
R B T S T S
i-PN 623 36 2 32
i1-PE| 63 36 : 48
i1=-8 N 6 : 35 : 58
1=-3E| 62 36 32 14 Intensity IIX
i MN 63 36 s 02 6 |Distance about 1456 miles
881 ME| 6 35 &6 3 20 2 Felt 10&9,117 'by several
Deo. 6 LN 63 36 : 08| 2
LE| 63 36 24| 2
CH 6: 36 2 26
CE| 63 36 s 42
FN 6 87T :+ 40
FE €138 : 08




MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

. 4059-2—Continued

Page No.8........c-o--
| = e A e e SEEREE
No. and Date Phase G:r:_:;zﬂ,r- Period Emplltud: REMARKS
h m 3] 8 mim i
1 -«PHNA0 s 24 3 38
{ « PE{10 : 24 : 38
i « S N10 ¢+ 85 s 04 3 In&ynaﬂomal
I1X i1 =S EQ0 s 26 s 04 2 Distance about 145 miles, Seismological
382 MNQO : 256 ¢ 08 11 Centre
Dec. © MEPO ¢ 26 s O8 7 Intensity IV
L WAO s 25 ¢ 14 8
LE[DO : 25 ¢ 14 7 felreldeg /o)
C W10 ¢ 25 s 46
C ENO 2 26 2 b4
FNA0 s 28 3 04
FERO ¢ 30 & 24
II 21 1+ 30 ¢ SR
884 to Very slight tremors

Dec. B 2l 3 99 § A4




