. 4059-2

Lat. §&°

Lithologic foundation:

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE

SECTION OF SURVEYS

MR 35865—Panama Canal—7-19-33—200

PN

/

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

57" 39" N,

Basalt.

INSTRUMENTS—FIXED CONSTANTS

Long. 79° 33’ 29" W.

Time Correction:

h =236 meters.
Within 0.5 sec.

~ INSTRUMENTS SYMBOL TREGISTRATION DAMPING PAPER SPEED MASS
Wood-Anderson I Photographio Magnetic 60 mm. per m:lﬂ* =
Bosch-Omori fic Smoked Sheet Air 1 sl eyt aulaiiete B |
INSTRUMENTS—DETERMINED CONSTANTS ___V Intern at|oir;2:
~ INSTRUMENTS A TN o e h DETERMINED é éei §n' ti ri 2' eje
Wood-Anderson E-W Qe 8 1370 Criticel | July 18, 1934
Wood-Anderson Nl Oe8 1370 Critical | July 18, 1934

Bosch-Omori
Bosch-Omori

- O 4 O @ 2

I\:[onth____“'_'r_'flff‘f;y_’_ s SO sl : S s Page No.____ % ____
No. and Date Phase -G_T;:"ET' Period Emplitudg REMARKS
h m 5 E mim mim
Jan, 4 o record from 09319 Jan., 4 to 18:40 Jeny 4. N=5 and E-W light burned out,
1. |
JeNe & 19:39:21
to Yeory weak
______ T e i b e i et - o e
2o | Very weak
Jan, & 20:07s
to
______ [;3;.0_*..1.]:.’.._..._._.._ Ao -t e - —————————
s
Jan, 9 19:27
- bo \/ Very weak
s e e s A L R B s e e R e ol D D o s i
Ly |
Jan, 10 (06322 | /
to Weak
_..__.___E;?s_'..a_‘;_ _______ e e B L s e e e il i i S s 0
5 |
05839322 L Digtence about 220 miles.
Jen, 19 065140200 [///'
056540217 40 | Press reports that inhabitunts of
05:40:18 4,3 David, Republic of Panama, were
Sl ey R _ 00 | L _|___| _Semewhat alermed. = el
C. ‘/
Jen, 20 301[1“ activity, about Q5:49
Y |
iPNE 14258238 3 Distence approximately 150 miles.
Jan, 21 iSHE 14:69302 \/
14368206 100
Blurred
15:02:00 | _ _‘./...4 1
8otivity sbout O2:18 _ |- _ |
9
Jean, 22 | Seismip aotivity abgut 07:19 |/
B T e e g I et S o A B [ ] e s it . o e i e e
|
r



MR 32174—Panama Canal—10-15-32—300

4059-2—Continued . . .....+ o ' | gt
SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Jmutry. 1986,

REMARKS

hmplltudu ]

-. and .- | Phase # A Perlod = N
h m N 8 min mim
10, ./
Jan, 24 Sejmic activity about Op:32 International
Seismological
PR —p——— PSS SRS (I ——————————ppe SRS ol BN
11, "
Jan. 20 iFNE 00:86:29 Distence aprroximately 120 mliles
iSWE 00:55:60
M 00186487 , | Bod
uE Blurred. V
FNE 00:38:00
s e i el o . e sy it B R L Sty | M Sl it e ol i i o it e o i ol o sl s S i, Wt ol
12.
Jane 85 iFNE 1030624 Distence approximaetely 150 miles,
10:05:560
10:05: 566 é6
Blurred /A
I e e e e e
16:05:12 |
to Weak,
16308300
14,
Jem, 81 Seismic sotivity about 00414,

. I T W T P AT e s G e e e QoS e AT Aoy DS EEEEL T




! %

MR 35865—Panama Cannl—7-19-33—200

Sk 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.

INSTRUMENTS—FIXED CONSTANTS g o0

~  INSTRUMENTS | _ SYMBOL |  REGISTRATION DAMPING PAPER SPEED MASS
Wood-Anderson 1 Photographic Magnetlc 60 mm. per min
Bosch-Omoril ‘ it Smoked Sheet B Y 15 mm. pPer mirl, - |
INSTRUMENTS—DETERMINED CONSTANTS i S, | _International
T INSTRUMENTS RCOMEGNRYD. ¢ . w0 1 ox[ae iy b DETERMINED Seismological
Centre
Yood-Anderson E-W 0.8 1370 Critiocal July 18, 1934

Wood-Anderson N=8 0.8 1570 Critical July 18, 19354

Bosch-0Omori )
Bosch—f}moril « o eo==fotb Op?r;tinsuu----_

Month_______ February, 1930, Lk E A S | L _:5___:
No, and Date Phase G'T;.II]?ET‘ Period ;mplltud;; REMARKS
h m 8 8 min mim
Feb. 3 No rd from 08:1P to 13:$0
l-{eﬂ__ﬂ:"_}i D Rl i i i e
- ===
Pebe 9 2B 15:16:568 Waalk,
to /
FWE Y B ____15:2010_0;_____},___
i T iR oPE 16:52:38 z
Feb. 9 eSE 16:353¢16 1/ Distance approximately 250 miles.
_____ __FB | _16:36:00 | | __ 1 __| N-5 time marker mot working., _ _ _
17 iPE 18851206 Folt in Devid emd El Voleem, Rep.
Pobe 9 iSE 18:61:44 | of Panama,
IE 18:52:01 0.6 |12,0 Apparently seme origin es destruetive
FE 18:69:00 shooks of Last July, o
Eploenter 7.8° X, Lates, 82,5 W.
Long, Distemes 250 miles.
B o Tphes i i i o il i s PRSI IR RN RN, . ... ... .
18
Feb, 9 21:08:51 Afsershook.
‘o
_____ B e e
19 21:135:11 2 Aftershock,
Feb. 9 to Bs
to i ER SRR R G DA W D SR gy P TS
20 i
Febe 11 10:27:08 Faint.
to L~ |
NTEARIT A TNETRIE | 1D R £ | T R e e Gy~ e e il A
21 0834 / Faint but eertainly seismie,
rﬂbn 12 to
_____ st st S ORI il oo ot oo Bl t ol M e L TR L s i S
|
22
Feb, 15 16389452 / Very wesk.
. to
B s M i oo s LRI | o s s
23 il
Feb, 15, Vory flaint seismic potivity about 18:08,
-____r___“h"”--"'—'f"‘-“- _____ fois com oms ess G SES WD GNP HAND WED WS GaR G R USRS —
pL ! o
Feb. 19 | 1:;3‘ V Faint trace of long perkod waves.
- ""'"""'"l"'”"”'""""r"""""‘1""!"}"—#"'“-——--——*-————-— ————— S s e SN S GeEe SemD OSSO SRS SRS e
|




MR 32174—Panama Canal—10-15-32—300

~ 4059-2—Continued CANAL ZONE

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS,

Page No...... ‘ .........
No. and Date Phase G. M. T. Perlod Emplltud; REMARKS .
h m 4 8 mim mm

26 Lo
Feb, 26 Paint| selsmie aotivity aboyt 18§l e |
_______________ —..-——F_n_—-—_—-n—-——-n—h—-——_ -—-—--—--—.-__-—“..S.ew|QQICa|

Centre

r{ ]

Feb. 26 Very faint,

2 shocks superposed.

“_—-—'ﬂ“_'_l—

a7 '
Feb. 25 18:07:19 l/
to Very faint.
18210300
28 18:23:00 1
Feb. 27 to l/ Very faint but ocertainly selsmie.
152235200
29 16:28:11 1/“’# | Undoubtedly ssme origin as Neo. 17.
Feheo 27 156:28: 87

HEEES

16:29:14 0.7 28.0| Was felt distinetly by erew of USBS
15:29111 0.6 | 22,6 HANNIBAL, in Let, 7° §8' X.,
15:359:00 Long. 83" Q06' W,

".ﬂ-ﬂ‘-ﬂ-ﬁ--‘ﬂﬁdﬁ-ﬁ-‘ﬂ-q-‘-ﬂ--ﬁﬂ'---ﬁ-ﬁ‘---ﬁﬁ---

' Re 4o KIRKPATRICK,
Chief of Surveyse




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.

INSTRUM I‘NTS——FI‘CED CONSTANTS

Time Correction:

e e
e e

PAPER .':PELD

/ ,(!{.‘

MR 35865—Panama Canal—7-19-33—200

h =36 meters.
Within 0.5 sec.

~ INSTRUMENTS T SYMBOL |  REGISTRATION DAMPING
Wood-Anderson 1 Photographic Magnetic 60 mm. per min.
| _ . 2
Bosch-Omori i b Smoked Sheet Air 15 mm. per min.

INSTRUMENT S—DETER MINED CONSTANTS

—————

\ International
Nen Scrernorogical

~ INSTRUMENTS _ I :a e T — - I”mmﬂm”““ JETITTE
Wood-Anderson Nl 0.8 1370 eritical J’uly 19' 1934
Wood-Andersop
Bosch-Omori !« =|@ @ « =« = « = NOT OPERATING
Bosch-0Omori
vy ___Paée INOZ ? _____
No. and Date lﬂ.ﬁﬂ G.}t‘[. T ‘ Perlod Emplltud:l REMARKS
2 ,
Mareh 1 153 84 24 /
to
153 89 00
Instruments not operpting from 13328 Mareh S to 13:23 March 6
31 4
March ¥V jeismic activity betwedgn 17:22 anf 17:25
3& /
March 8 | Very faint seismic a¢tivity from 12:02 e 12:07
March 9 | Very faint selsmic a¢tivity from 04:32 $0 04:35
34
March 10 | Faint spismic activity from 23:26 po 235:29
35 | /
March 135 | Very faint seismic a¢tivity firom 25:55 $o 23:57
56
March 17 21:36 ’ Faint trace of long period waves.
- l/ |
21:45 |
37 l/
March 19 |Very fajnt seismic activity m 19:01 %o 19:04
38
Mareh 26 |Very faint selamic acbivity fram 17:15 o 17:18 l/
39 | 21:35
March 27 | to [/ / Weak
21 :42
40 17:52 & Very faint
March 20 to \//
17:54
41 21:57 o .
Mareh 30 | o | -
| 228301
42 !
Merch 31 | Faint meismic activit; from |23:09 to 2B:18
b
l Ge E. MMI,
| Aoting Chief of Surveya.
J




- 4059-2

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Lat. 8° 57" 39" N.

Lithologic foundation: Basalt.

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE

SECTION OF SURVEYS

Long. 79° 33’ 29" W.

INSTRUMENTS_FIXED

REGISTRATION

NSTANTS

S— e e —

DAMPING

MR 35865—FPanama Canal—7-19-33—200

Time Correction:

M’ﬂm
PAPER SPEED

(ANT AW g

h =36 meters.
Within 0.5 sec.

MASS

Wood-Anderson I Photographilc Magnetic 60 mm. per min,
Bosch-Omori =T Smoked Sheet Alr 15 mm. per min.

International

. INSTRUMENTS—DETERMINED CONSTANTS ¥ S |
TS T I T T ) e . D ' DETERMINED o€15110/0gICal
Yood-Anderson H.S. 0,8 1370 Critical July IS, RIVTE
SRR B.W. 0.8 1870 Critical July 18, 1934
BoSCh-0MoY o wjs « ©« =« « « & « K0 © gpﬂrating-_-_.._-__-_-
Bosch-Omor] r
&
Month____ April 193 Page N, .. 0. 02
No. and Date Phase T Period g“"’“t“d; REMARKS
h m 5 8 min min
43
April 2 Failnt seismic activity from 23:10147 te 23:13:00
4
April 6 Faint seismio achivity fyom 04103 ¥ 05106
45 06.41
to
April 10 06,46 Very faint
46 | eFNE 122 34:08
| oSHE 12384137 Nealk
April 10 FEE 12239200
47 21304
to Weak
April 10 21:10
e
April 13 | F4int seismic slctivity from (5319 o 05:22
| ﬁ
49 | 04340
to Barely dissernible
April 17 04247
oo
April 17 Very faint selgmic actipity Prom 19333 to 19336 .
H
61 14345
%o Lo
ng period waves, barely
April 19 16316 diseernible
I
|
|
sl J




MR 32174—Panama Canal—10-15-32—300

e SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE .
kﬂril 193‘ Page Nﬂ' ___________________
No.and Date |  Phase P Perlod g““’"t“"; REMARKS
3 h m N B mimn mim
o2 oFNE 07:21:84 Diltﬂwa approxims
07:22:32 250 miles International
April 25 07:22:24 8.6 ST
FNE 07328200
6% oPNE 00:13:10 Distance epproximestely
iSNE 00315235 150 miles
April 28 NN 002151432 81
ME 00218344 (6.0 | Fos®
FNE: 00217200
B
dpril 27 8light sdiamie acttivity from 16368 to 17:01
66 18326168
to Wealk
April 28 18:81:00
56 02336346 Intensity II - distance
02336168 approximately 76 miles
April 29 022371208 229
02s37:04 15,8
022413200
67
April 29 Slight seismic scpivity from 17:30 to 17133

G. E. MATTHEW,

Aeting Chief of Surveys.



4059-2

MR 35865—Panama Cﬂ:lal——?—lf,J—SS-fzgﬂ

" THE PANAMA CANAL iy

DEPARTMENT OF OPERATION AND MAINTENANCE i\

Basalt.

_ INSTRUMENTS—FIXED CONSTANTS ___

SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

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

h =36 meters.

Long. 79° 33/ 29" W,
Time Correction: Within 0.5 sec,

INSTRUMENTS | SYMBOL ___|___ REGISTRATION _ DAMPING PAPER SPEED
Wood-Anderson I Photographic Magnetic 60 mm. per min.
Bosch-Omori 1A Smoked BSheet 15 55 0 15 mm. per min. e )
International
INSTRUMENTS—DETERMINED CONSTANTS | LIS
INSTRUMENTS COMPONENT T, AR h DETERMINED é é@' Sn' ti r|’6e bgical
Wood-Anderson N=8 0.8 1570 Critical July 18, 1934
Wood-Anderson E-W 0.8 1370 Critical July 18, 19354
Bosch-0mori),.eeleeeseccsasss  NOT OPERATING sceoo{scscsevsscoclscces
BasohAOmori)
Month______ MAY 1935 ____ PageNo,. ... - R
No, and Date Phase G_T;:jﬂ'[‘_ Period ;mpl[tutl]: REMARKS
h m 8 5 mim mm
68 |e PNE (03:41:45 Weak
L
May 1 (e SHE (03:42:07 Distance approx.
FNE |(03:44:00 125 miles
_—____—__——-—————h——-—r———.—_-——-——_————-—-—
59
May 12 | Very feint seiamic aptivily from 19444 fo 19:47 !...»”"'
There were no records from 08:00 tp 13:14, May 13 - Rectifier
Mb . ed mlt-
60 baigﬁ Faint trace of 1.0 second
May 14 Rosdd L/ period waves.
61
May 15 slight| seismic actiyity from 18:4p to 18:565. .
62 |
May 16 | slight| seismic actiyity from Ol:1l %o GJZL:JA({
65 r:I.PE P8:22:00 Distanee approx. 200 miles.
May 18 [iSE 931333355//' N-S time marker not working.
| ME )8:23:05 L5
TE DB:29:00
23 <
:h? slight seismic actilvity frpm 05106 td 05:09
69
y sligit seismic activity frpm 05166 tq 06:00:00
66
Wy 24 |
o L Faint
15:47




 4059-2—Continued

MR 32174—Pannma Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

9

Page NO.........co. oo
S e 8 e SR e

”e Amplitude REMARKS
No. and Date Phase G. M. T. Perlod 5 N
I m 8 frm min

slight seismic aptivity from 16 :46

GEM™DD

Gn - El mm'.
Aeting Chief of Surveyse

<dgrnational
Seismological

Centre



MR 32173—DPanama Canal—10-15-32—200

wso-2 v W THE PANAMA CANAL

oo f R O 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.

INSTRUMENTS—FIXED CONSTANTS __

— e r———

INSTRUMENTS SYMBOL "REGISTRATION DAMPING
Wood-Anderson T Photographic Magnetic 60 mm. per s =
Bosch-Omori Tt Smoked Sheet ATTETS ¢15 mm. pery min, UK |
| - International
INSTRUMENTS —DETERMINED CONSTANTS ___ ——Sersestogical
INSTRUMENTS COMPONENT | Ty y 5 D Certre
Wood-Anderson E«W 0.8 1370 Critioal July 18, 1934
Wood-Anderson Ne=8 0.8 1370 Critical July 18, 1954
Bosch-Omori )
: n
Bosch-Omori ) Not ? peratsi &

Month..__June 19386 ... ye % Page No......10.........
ot AR S , T
No. and Date Phase G.TLT ET‘ Period Emp itu :I REMARKS
h m 5 q mim mm

68
June 2 Slight| seismic aotiyity from 00:l% ©o 30116

e FiIiE |07:00:44

60 i SNE |07:01:13 L/F
June & MY |07301:16€ 10:2 Distance approximately 170 miles
ME 07:01:23 Tel

FNE |0T:043:00

70 7
June 9 Very faint seismic adtivity firom 1$:564 to 16:51’f;!f

72
June 10 |Light seismic activity from 18:38 %o 18:4V
T2
June 11 21:567:27
to P
22312300 L//f
i PNE [19:29:00 ; f
73 i SNE [19:29:16 < - Distance approximately 90 miles.
June 16 My 119:29:19 th’ 1636
ME [19:29:17 8,0 Intensity II
FEE [19:31:00
J'pf
74 23:02 e
June 21 to A Wealt —
20:06 L/
76 25:42
June 24 to =
23:47 (7
Y
76 6148120 1
June 29 to
T:22:00
m—iﬂi—h—i—-————ﬁ-——

G. E, MATTHEW,
Aoting Chief of SBurveys.

GEM*rhg




4059-2

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

~ Lat. 8° 57’ 39" N.

Lithologic foundation: Basalt,

THE PANAMA CANAL

MR 32173—Panama Canal—10-15-32—200

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

__INSTRUMENTS_FIXED G

ONSTANTS

h =36 meters.

Time Correction: Within 0.5 sec.

TINSTRUMENTS | SYMBOL REGISTRATION |  DAMPING PAPER SPEED
Wood-Anderson 1 Photographic Magnetic 60 mm. per min.
Bosch-Omori 11 Smoked Sheet Alr 156 mm. per min.

o | _cogrgeNT | - e
Wood-Anderson =3 0.8 1390 eritical July 18, 19354
Wood-Anderspn
Bosch—@mori{j no ﬁpumtills
Bosch-Omori

55 11
T A J'UL Y“ __________________________ Page No................
No. and Date Phase G_T;:TET Period : mp!ltud; Lt
h m 8 8 min mm
v 00:01:48 weak
July 1 to . |
00:07:00
78 it
July 4 Faint seismic activigy from 06 o 11307
79 10:87:55 /
July 7 o L/ weak
10:52:00
80 06:19:57 : weak
| to /4
July 14 06:24:00
g1 10:58 very faint
July 17 o /
11:02
82 IPNE | 00:53:50.5 Very sharp smd abrupt. A
: Pt pparently
July 22 i{SNE 00:33:852.0 |L— within 10 mile radius from Balboa
FNE 00:34:30 | Helghts.
83 i
July 23 very faint seismic aqtivity from OY:51 #Ho 07:53
a:l‘:l " iPNE 04:44:13 Intensity II to III (Modiflied Mersalli
y iSNE 04:44:58 _J seale) at Balboe Heights. Distance
ME 04:45:10 L— $8.0 to epicenter 260 miles, This shoek
i) 04:45:09 53.0 was noticesbly felt throughout Chirigui
04:46:33 Province, Republie of Panama,
?.:.46 : 38 Apparently same epicenter as shocks
$59:00 of July last year that did so much
demage at David and Pt. Armuelles.
85 e very faint selsmic aa“bi%ty from 13:53:41 to 135:55:00
a5 et
July 27 very faint seismic ac 14 rom 03:38 tb 03:40
a7
July 28 very faint seismic ackivity fiom 08:85 th 08:37
R. 2. KIRKPATRICK,
Chief of Surveys.
| | |




MR 32173—Panama Canal—10-15-32—200

e < oA THE PANAMA CANAL
. i 4 /' tTES 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.
TS

INSTRUMENTS—FIXED CONSTAN

S —

TINSTRUMENTS | SYMBOL |  REGISTRATION DAMPING PAPER SPEED
Wood-Anderson 1 Photographic Magnetic 60 mm. per milrn. £
Bosch-Omori 11AF Smoked Sheet I 15 mm. per min. AP B58.
International

INSTRUMENTS—DETERMINED CONSTANTS G bl s
INSTRUMENTS COMPONENT | T. i R T TR h - T,gzmi::m Eeel%l’prg ogical
- . u 34
Wood-Anderson N S O 8 1370 01'1:111!&1 8 b § "t 4

Wood-ﬂnderaori E-W 0.8 1370

Bosch-Omori
Bosch-Omori

Page NOJ.B ...........

B T Amﬁlltude
No. and Date Phase G. M. T. Perlod = = REMARKS

h m s 8 mm mim

aPNE 16:09:47 Approximate distance from Palboa -
eSN 16:11:04 460 miles

eck 16:11:08 Epicenter (U.8.C. & G.8.) 10 degrees
LN 16:11:30 1.3 N. Lat,, 86 degrees W. Long.

LE 16:11:36 1.4

M 16:11:40 1.6 4.9
ME

CN

CE

INE

1PN

Aug. 1

16:11:51 1.6 6.5
16514: 25
16:14:35
16:50:00

12:45:12.0 Very weak - distance from 10 %o 20
12:45:11.5 milea.

12:45:14.5
iSE 12:45:15.5
INE 12:45:45

Very faint seismic adtivity firom 04:34 4o 04:36

iPE 035:57: 09 N-8 elock stopped
o1 iSE 035:57:50 | Distance approx. 230 miles.
Aug, 5 ME 03:57:57 No doubt epicenter is 7.8 degrees
FE  104:00:09 N. lLat., 82.0 degrees W. long.
o2 Very faint seismic activity fram 18;05 ‘qo 18:07.
l 5
09:04:19 Hﬂk-
1”151 ) <+) U.8.C. & G.8S., Opicenter - 1l degree
Aug. 7 | 09:20: 00 N, Lat., 77 degrees W. Long.
94 iPNE 00:46:26 Very weak - distance approx. 20 miles.

Aug, 9 1SNE 00:46:31
INE 00: 47300

95 15:01:00 Faint but certainly seismic. Ev-
Aug., 14 to fdently within 20 miles radius of
152 02: 00 , Balboa Heights.
96 12:26:47
g, 16 to Same as #95.
. 12:27:30
o7 ePNE 16:258:186
g, 16 eSHE  (16:23:41 Very weak - distance approx. 140 miles

L¥ 16:256:00

. SRR AR RL84 Distance ;

ug. 16 {SNE 18: 08:47 approx. 130 miles.
MN 15303354 7.6
ME 18:08:56 7.9

&

FNE _ 16:11:f




MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Month... AUGUST. 1936 ...

4059-. —Continued

- e e SR

No. and Date Phase G::l. .;1 - Emplitud;
9 eENE 3::::59:151 s H Very weak = distance appiokx. 30 miles.
Aug. 16 ::g; ™
j o |~ International
100 sPNE 21:05:00 Distence epprox. 65 mliles - ve?}gt 3l
Aug. 17| oSNBE 21l:08:12 entre
AN 21304300
101 2l; 22 Very weak.
Aug, 21 to
2l 25
108 14:01 %o Very weak.
iPNE 12:36:12 Weak .
iuoz, 29| 1SNE 12:36: 10 Epicenter within 20 miles redius.
INE 12:37:00
104 17:00:40 Weak.
Aung, 90 o
17:18:00
105
Aug,. o0 18:50: 865
| %0 Weak.
18:54: 00
106 11:58
Aug, ol to Very weak,
11:56

R. Z, EIRKPATRICK
Chief of Surveys



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, h =36 meters.
Within 0.5 sec.

Lithologic foundation: Basalt. Time Correction:
INSTRUMENTS—FIXED CONSTANTS

T INSTRUMENTS | _ SYMBOL | "REGISTRATION DAMPING
Wood-Anderson I Photographic Magnetic 60 mm. per min.
Bosch-Omori IT Smoked Sheet Air 15 mm. per min. 2.
| International
) —DETE ‘D CONSTANTS . |
ey YT B i ,.__._ ...,__ = ik ._r__- e - lmg|ca|
INSTRUMENTS COMPONENT T, \ _ ConTa
Wood-Anderson B =W 0.8 u'?ﬂ Gl‘i‘liul J\llt 15, 1934
Wood-Anderson H -8 0.8 1390 Critioal July 18, 1934
Bosch-Omoril , - o = o W o H 0 T O NnE R A T i1 N (
Bosch-Omori )
Month .. SEPTEMRIR - 1938 | ; __ Page No.... W& . .
No. and Date Phase G_Tlﬂ‘:"’T_ Period g'“““t“d; REMARKS
h m Y B mim mm
Sept. 1 to Very weak,
: _ m e § UL
Sept. 1 Fajnt sedemic adtivisy firom 15:16 %o 15:18,
109 &N, M:u:“ | . 't
Sept. O oSNE 15:16:18 ~ Distamce about 200 miles.
" ;- his
C nt seismic adtivity from 17:03 o 17:08,
Septe. O ™
| ¥
11l 20:03:38 A
Sept. 5 " to Very weak,
L1 | 1115 4C / ' '
S.P‘l 3 h /
| | i § &S] &8 | | YOry ve
Sept.ls to Yery slight tremor,
. — A8:38:30
114 199100 |
é Yo . Very wak.
h .‘-.a .l_...*' :
4:095:00 e
to Very weak.
. bk & #‘J
186 48 v

Very weak.

Very weak distent tremors.

Yery wak,

Vory wmak,

Very wak,

HeS=clook stopped.
8.0 Distanée approx. 400 miles,

Very weak,




L

4059-2—Continued

|

SEISMOLOGICAL REGCORD AT BALBOA HEIGHTS, G

MR 32174—Panama Canal—10-15-32—300

ANAL ZONE

Month.‘..,;.'..mm.EM-. ............. ¢ i Pae 0 &
No. and Date Phase G:ri‘;f“,h Period g““’"‘“d; REMARKS
1 h m G 8 mm min
184 Waves fiom very distant distgr-
Sept. RO ;00 bence: A onble dispe advi ‘
to that this earthquake Zeportye
g 00 ed by the Carnegie Insv Yuskomational

T20:99

15:38
% v

o UV

16:30

10:89:45

] : e 8 L/J

32 50: 41
to

L

i

AR

_—

ot 4l
16:89:32

LR

P

and the California Instl tuSesefiogica
: le e

Cntre

Yery wesk,

Very weak.

Very weak.after shock from,

Very veak.

Very . eak,

Very W Ak o

eak,

Hoak .

Epicenter probatly 200 miles,

Very faint tmee.

Very faint trace.

Very week

Veak -

Teak =

P Y = This guperopdes previous September report.

RI Zi nm.ﬂ'ﬂlﬂl,
Chief of Burveys.



MR 32173—Panama Canal—10-15-32—200

40582 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.

INSTRUMENTS—FIXED CONSTANTS _

" PAPER SPEED

INSTRUMENTS | _ SYMBOL | REGISTRATION DAMPING
Wood-Anderson 1 Photographic Magnetic 60 mm., per min.
Bosch-Omori Rk Smoked Sheet Air 15 mm. per mitl.

~ INSTRUMENTS—DETERMINED CONSTANTS 2. '”temat'Ol'zgl

INSTRUMENTS | COMPONENT T, Vv h DETERMINED §é|gn| | ri 2'09
Wood-Anderson EeW Do B 1870 Oritioal July 18, 195&
Wood-Anderson Ne=§8 D0 1870 Critieal July 18, 19034
Bosch—Omori)_T“______,___nn,:p ﬂ?ﬂHﬂTIHG““*"**“*“**
Bosch-Omori )

Month...... October 1988 B e, e oD SRR I e Page No.... 48 .

--------------------------------------------------------

No. and Date Phase G.TILT. Period gmplitud; REMARKS
189 h m 8 B! mim mim
Oot. 1ot 22149
to Weals,
% 2262
140 19:16
Qot. 84. to ?‘r_y weak.
| | 19:17 - [t
141 12:68
Oot. 4th, to Seismis activity week,
| 12:54 | |
142 14:38:48
Dat, 4th. to Tery weak.
14:86:00 :
145 16:26:44
Det. 4th, %o Very weals,
| 16:80:00 | 1 AL, e T s
144 2:10:88
Ost, Bth, Bs12s0 | | | | Gelsmio sctivity week, =
148 15:35
Oote Gth <o
18:36
146 11:82
Oot. 6th, to
| -~ 11488
iPN 17:86:00 Very sharp and abrupt,
Fu 17:26:10 Resembles dynamite exploslon,
o E = W Time Narker not working.
146 1PN 12:89:67 Distance within 30 miles.
Dete 9%th,  AM 18:40:00
i 12:40:48 Wi
HHTM AAF e
14 21:36 Note: Nos., 149, 150, and 161 =
Oetalothy | | | | | esding of quakes lost as ome
ul“‘ and | |
aukh A _ e d::. paper worked loose from
161 12:36 w | -
oet, 11th N =« 8 elook stopped.
‘——-—-—-4--‘—- S i
182 17:88:353
Dete I“hQ to Teual,
| 17:47:00
Mlll 14:32
e 10%hy 1::“ Faint seismic activity.




4059~2—Continued

Vg ‘
SEISMOLOGICAL RECORD AT B}&LB.OA HEIGHTS, CANAL ZONE

)

MR 32174—Panama Canal—10-15-32—300

Month. ... o gt s Xl
No. and Date Phase GT;T H.I.‘ Period ::mplltud:l : REMARKS
h m 3] 8 min mm
15:03:39 _
Got}um to Very wealk. .
16:08:00 Raallon |+ SSSRNN| P R S0 TN R s 208 AR | 5 710 g g ol
| T J e Seismological
| Centre
18:07
mtisil e t; telamic activity.
L I el e ————— B SR T T
12388
cm:“m. to Seismie aotivity.
139:89
14:39: 88
M:E:ﬁh 'to Seismie activity.
e TR YOO R e, i
168 Cl:11
Oet, 2Tth) | to Vory weak,
168 iPNE | 22406:41 pigtance 560 miles.
Oet. ETth, i SN llsO?t“
i SE | 82:07:47
e 8230787 T8
ME l!lﬁ‘hﬁl 11.56
82:14:00 RIS e R i
22217
to Yeslk.
me‘m__wmwm e

o jude b pde
SEyd

:

18:856:338
12:36:32
12:36:36

12:36: 34

Within 26 mile radius of Dalboa.
TWeoak.




4059-2

o —r————— e, S e

THE PANAMA CANAL

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

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

Long. 79° 33’ 29" W.

INSTRUMENTS__FIXED

REGISTRATION

MR 32173 —Panama Cunal—-lO-—lS-—JZ—-—ZﬂD

h =36 meters.

Time Correction: Within 0.5 sec.

DAMPING

" INSTRUMENTS | SYMBOL
Wood-Anderson 1 Photographic Magnetic 60 mm., per min.
Bosch-Omori A Smoked Sheet ALY LB mm, S per mirl;

CONSTANTS

|

h

- — s ———r——— T T e e e ——
e — P ———— —

DETERMINED ologlical

INSTRUMENTS |  COMPONENT T \4 i
Wood-Anderson E - W 0.8 1370 Critical July 18, 1934
Wood-Anderson N - 8 0.8 1370 Critiecal July 18, 1934
Bosch-Omori ) I T A PR IO W & 0 (1 ST PR g o
fesch-Omarcid | T s NOT OPER pTING

Page NoJd8............._..
No. and Date Phase G. _ T. Period ;mplltud; REMARKS
h m S 5 Imim mm
162 21: 0B
0 Slight seismic activity.
Nov. 2 21: 11
o ————————————— e e | s e
183 6: 53
t0o Weak.
Nov, O 6: 56
164 15: 48: 3a
| to Weak.
Nov. § - 16: 50: 00
165 13: 33
to Selsmic activity -
Nov, 8 13 : 34
——————— oo ettt e e e e —— e e
166 18: 32
t0
Nov. 10 18: 42 Seismie activity -
e e e e e M e
167 i PNE 6: 56: 58
i SHE 6: 57: 15
i LNE 6: 57: 47 Distance about 70 miles
MEB 6: B7: 49 8D
Nov. 11 ME 6:57 ;: 50 4.5
CHNE 6: 58: 16
NE 7: 02: 00
mm*mm—*u#“ -
168 15: 46: 57
to
Nov. 13 15: 47: 30
168 15;: 46;: 57
to
Nov. 13 15: 47: 30
169 i PNE 00: 18: 39
i SHE 00: 20: 00
1 LNE | 00: 20: 02 Distance abe
Nov. 14 MNE 003 20: 06 4.0 | 7.0 G 259540
FNE 00: 22: 00
170 15: 11: 55
to
Hﬁ"h 14 15: 12: 4

Seismic activity -



4059-2—Continued

No. and Date

Phase

Perlod

e

ZONE

MR 32174 —Panama Canal—10-15-32—300

_ SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL
Page No....19 -
W

E N
h m ) 8 mm mm
171 18: 39
10 Seismic Aotivity
Nov., 16 18: 40 |
_International
Seismological
178 20: 10 Centre
o Seismic aotivity
Nov., 16 20: 11
175 10: 06
to Seismic activity
Nov. 17 10: 08
174 7:5686
: t0 Light tremors
Nov. 23 8: 10
b
175 { PN | 18; $0: 11
{ SN | 12;: 80: 15 Mariker on BE = W out of
Nove. 23 |4 L N | 12: 30: 14 adjustment
MN | 18: 30: 16 2.2| 8,0 Very sharp
FN | 18: 30: 3D
176 17: 18: 00
to Seismic sctivity
Hov, 2% 17 193 Q0
177 280: 47: 55
to Short and abrupt
Nov. 27 20: 48: 04
178 i PN | 83: 47: &7
i1 SN | 283;: 48;: 49 Approximate distance abvout
Fov. 28 |1 L N | 283: 48: 58 300 miles
MW | 23: 49: 05 E - W marker out of adjustment.
FN | 23: 53: 00
179 i PN o: 40: 26 Approximete distance 70 miles
e M N 3: 41: 32 Intensity IV to V (Modified
Nov, 30 FN 4: 09: 00 Mercalli scale) at Balboa Heights.
This shock was not icably felt
throughout the Canal Zone and
{ Republi¢ of Pansma,
B = W - Timemarker not wozxking.
Principal portion blurred.
1%0 & 09; 47
to Weak
Nov. 30 41 L: 00
181 4 :
%0 Weak
N ove 30 4: 13
182 i PN
1 8N |
FH| 4: 16: 30
6
183 4: 17
to |
Nov. 30 e Seismic astivity




MR 32174—Panama Canal—10-15-32—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

4059-2—Continued

Month... Foyember-1986----

— Amplitude | REMARKS

No. and Date Phase 61 “T_ Perlod L N
h m 5 H mim mim
- &1 38: 49
i to Seismioc activity
Nov. 30 ‘e International
- Seismological
185 4: 591 00 Very slight seismie activitysnire
to
Nov. 30 4: 59: 14
186 i PN 5: 11: 34
i SN 5: 11: 43 YVaak
" Nov. 30 |[{ L N 5: 11: 47
FN 5: 13: 00
187 5: 16: 00
| to Seismic activity
N ov, 30 (| B: 16 0
188 5; 288; 47
o Very slight selimsmic activity
Nov., 30 By 23: 05
189 b1 R6:
to Very slight seismic activity
Nov. 30 5: 87:
180 B: 11:
_ to Very slight seismie activity
Nov, 30 5: 18:
o o —————( e e e —————————————————————————
191 7: 08: 00
to Seismiec activity
Nov, 30 7: 09: 30
192 7:31: B2
to Very slight seismic activity
Nov, 30 7: 323 00
193 | 10: b4: 22
%0 Selismic activity
194 1PN ¢ 09: 23 Approximate distance asbout
{iSH 11: 09: 24 70 miles.
Nov., 30 M N ° 09: 37 11 11
CHN 11: 09: 49
F N 1l: 12:00
195 11: 15: 4}
to Weak
Nov. &0 11: 16: 38
196 11l: 41: 00
5 Very weak.
Nov. 30 11: 42: 00
197 | 12: O7: 52
to Weak
Nov. 30 12: 09: 00




4059-2—Continued

- Hovember 1935 ...

MR 35866—Panama Canal—7-15-33—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

No. and Date Phase GT::;: . rlu = <
h m 8 mm mm

196 127 14

t0 Seismic activity
Nov. 30 18: 185 International
______*_________________.___————————————_.__—‘_Sﬂﬁm ogical

Centre

199 12: 16

to Seismic activity
Nove. 30 121 1?3
200 14: BS:

to Weak
Nov. 30 14: 585:
201 16: 30

10 Weals
Nov. 30 16: &l
202 17: 49: 38

%0
Nov. 30 | 17: 51: 00
203 18: 39:

to Very slight seismiec disturbance.
Nov, 30 18: 40:

R. Z. KIREPATRICK,
Chief of Surveys.



4059-2

Lat. 8° 57’ 39" N.

THE PANAMA CANAL

MR 35865—Panama Canal—7-19-33—200

DEPARTMENT OF OPERATION AND MAINTENANCE
SECTION OF SURVEYS

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Long. 79° 33’ 29" W,

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

Lithologic foundation: Basalt.
| INSTRUMENTS — FIXED CONSTANTS bl
RTIMENTS | SYMBOL | REGISTRATION DAMPING PAPER SPEED M
Wood-Anderson I Photographic Magnetic 60 mm, per min.
Bosch-Omori o Smoked Sheet Air 15 mm. per min. (e K
R INnternational
. INSTRUMENTS—DETERMINED CONSTANTS | sk
INSTRUMENTS | COMPONENT T, i | h 5 DliTBERMir;E;EZiEDg@
Wood-Anderson E-W 0.8 1370 Critical July B
Woodumlder:on N=-W 0.8 1370 Critical July 18, 1934
Bosch-Omori ]} | = = & |e Not operafing
Bosch-Omori )
Month__December 1935 : (e S ) 1 0
No. and Date Phase G_1‘;?TET‘ Perlod gmplitud:r REMARKS
h m 8 & nm mim
204 00 : 28 : &6 Very week
t0
Dec. 1 00 : 30 : OC
z05
Dec. 1 Slight sctivity at 305
2086 $ : 1Y : 27
to
Dec. 1 5 : 18 : 00 Very weak
207 i PR 9 : 40 : 44 Approximate distance aboutb
iSN .| 9 : 40 : 52 45 miles.
- IN 9 : 40 : 56
Decs 1 MN | 9 : 40 : 99 18,8 20 | E=W = time marker not working
CN 9 : 41 : 12
9 : 44 : 00 |
208 08 ;: 52 : 10 Weak trace of local
o origin,
Deé. 4 |OB s 94 : Q0 _
209 17 : 03 : &5
to
Dec. 4 | 17 : 0D 00 | Faint trace
210 | i PN (B2 : 20 : OB Distance about 50 miles.
1SN B2 : 20 : 16
Dec. 4 | MN |22 : 20 : 28 549 | E-§ record partially lost - exposed
FN (22 : 26 3 00 | : to light before developing.
211 . D1 : 28 : 18 Faint trace from
o loceal origin.
Dec. O. 1. s 20 ¢ 30
212 D7 : B4 : 45 Faint trace - loecal
%0
Dec. 9, F 7 s 00 : W0
213 04 : 53 : 10 Weak - local
to
i 3] 04 : 86 : 00
2ld le PHE |15 : 20 ; 52 Distance about 70
iSNE (15 : 21 : 04 miles. Very weak
Dec. 6 FNE [12 : 22 : 00
215 | 12 ii : 54 Faint trace --local
0
Dec. 7 s 30 : 30 |
| | |




4059-2—Continued

MR 35866—Panama Canal—7-15-33—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE
Month December 1830

No. and Date nse G:. l‘urlud E 1““;
h m A B mim mm
216 23 Distance about 70 miles.
¥ = 4%
1 23 6.6 | Felt by a few people in % ne
23 Ded INnternational
23 Seismological
Centre
217
Dec. 19 Slight seismic acitivity firom 18 : 30 : 51 to 12 : 33 : 00
218 I 16 : 43 : 39 Wealk
1 {)
Dece 13 16 : 48 : 00 | |
1 PN 01 : 35 : 13
219 1 PE ol : 86 : 12
Dec. 14 |1 N 01 : 36 ;: 40
% *:I. N 01 : 38 : 25
i B 01 : 38 ;: 19
- MN bl : 38 : R6 200 2 |
- ME Bl : 38 3 20 1.7 4.7
| 21 : 51 : 00
220 D4 : 31 Yery faint trace
‘ to
Dec. 14 D4 : 33
EPNE P2 : 08B : 41 "P" may be earlier
221 o N % 11 3 31
§ Dece 14 |@ K 2 : 10 : S5
e N B2 : 13 : 84
¢ & 22 : 13 ;: 1S
22 ¢
222 s 35 } 28 Very faint - Barely discernible
%0
Dec. 15 : 37
¢ 8 PNE s 01 : &8
223 e NE 2 05 2 3 Very fain®.
Dec. 16 FNE : 08
i PNE 22 2 09 : 00 Distsnee - 150 miles.
s 224 1 SN 22 2 69 : 2% ,
Dec. 16 |1 SE p2 2 09 : 28
- MW 2 2 09 : 37 6.4
MNKE 22 : 09 : 38 6.5
. FNE B2 : 13
2290 e PNE g2 ¢ 12 : 00 Weak
Dec. 17 A SNE B2 : 12 : 11 Distence about 60 miles.
' FNE B2 : 14
226 06 : 48 ; 40 Very fain®
%0
Dec. 19 06 : 81
22V i1PRE (12 : 39 : 81 Faint
g 4 SNE D2 : 39 : 53 Within 15 mile radius
Dec. 20 | FNE 12 : 40 : S0 of Balboa
228 11 ; 54 Very faint
to
.3.21 12 : 04
229 14 : 29 Very faint
- %o
Dec. 21 _ 4 3 30




4059-2—Continued

MR 35866—Panama Canal—7-15-33—300

SEISMOLOGICAL RECORD AT BALBOA HEIGHTS, CANAL ZONE

Month___ December 13936 okl Page No._ .- =%----
57 h m ] 8 mim mni
230 04 : 03 : RO Barely discernible - but certainly
to seismic. ‘
Dec. 228 04 : OD : .‘L PR
INnternational
R31 08 : 156 : 40 Seismological
o Centre
Dec. B3 {08 : 4V ¢ Weak
o PN (12 ;: 80 : 46
232 | e PE 118 : 25 : 44
§ Dec. 283 | o N 12 : 27 : A9
e E 12 :+ 2% : 17
e K 12 ;: 28 : 28 |
ME 12 : 30 : 00 4.0 leD
FNE |18 : &2
233 116 : 14 Wealk
to
DQ: 24 16 ¢ 21
“ .|02 : 12 s D8
: } o0 | |
Dac. 289 | 02 : 15 : 40 . | Very faint
235 04 : 14
to ;
Dec. 26 | 04 : 16 Very faint
PP 114 : 48 : 1) Distance about 250 wllasa,
e PE |14 : 48 3 12 Felt in David, Republig¢ of
236 e SN |14 : 48 : 55 Panama.
Dec. 26 e SE (14 : 48 ; 6O :
| ME  [4 3 49 : 04 62
__FNE 14 : 56 :
237 ;25 : 29 Very weak
$o

238 e E 02 2 D0 : 40 Long period waves of approximstely
Dec., 28 FNE |04 ; 44 30 secondsg dppear intermittently.,
239 | 03 : 35 Superposed
to
Dac., 28 03 : 39 From loecal origin.,
240 | 18 : 86 : R Faint.
j | %o
Dec. 28 | 318 _: 57 | Local.
241 B3 : O Very weak
to
Dec. 29 &
S0 00 : 01
242 03 ¢ 80 Very weak
' to
Det. 30 03 : 52
0 243 le PRE |07 : 34 : 18 Distance about 70 milea.
Dec, 31 (e SHNE (07 : 34 : 31
M 07 : 54 : 35 8.0
NE O7 :+ 34 : BE 7.4
INE |07 : &Y :
16 : i1 : 11 Very faint,
to
16 : 12
R.Z, KIREKPATRICK,
Chiaf &af SCurveva




