A Report on the
Seismic Activity at Lake Jocassee

Between June 1, 1976 and Febru=ry 28, 1977

Pradeep Talwani, Principal Investigator
and
Don Stevenson, Jin Chiang, and Dave Amick
Geology Department

University of South Carolina
Columbia, South Carolina 29208

7912050 é)?\s‘



I.1. INTRODUCTION

In the first phase of seismic studies at Lake Jocassee a seismic network
using four to seven stations was deployed from November 1975 to June 30,
'76. In the second phase the University of South Carolina maintained ome
station in the vicinity from July 1 - October 27, '76. 1In the third phase
from October 28, '76 to present, we have reoccupied the areca with a network
cf four te five stations. The results of the first phase were submi;ted
to Duke Power Company by Law Engincering and Testing Co. The University of
South Carolina's program at Lake Jocassee is geared toward earthquake pre-
diction and is spunsored by the National Science Foundation and the United
States Geological Survey. A preliminary report of our findings from October
1975 to May 1976 was made to the U. §. G. S. in August, 1976. A copy of
that report was provided to the Duke Power Company in Qctober 1975.

In order to obtain a continuity in coverage, in this report we present
results of the data collected since Junz 1, 1976. The results are thus
divided into three parts;

1. June 1976

2. July 1, '76 - October 27, '76

3. October 28, '76 - February 28, '77.

1.2. SEISMIC STATIONS DEPLOYMENT

Sprengnether's portable seismographs MEQ 800 were used. The sites
occupied (since October 1975) are listed in Appendix I. In identiflying
thie sites in later discussion and in tables, the location number (first

column) is used.

1.3. DEFINING AN EVENT

While cataloging, an 'event' was counted if its duration was at least



2 seconds (HL = -1,2), or if it was recorded on at least two stations.
Events were located by using a computer program HYPO71 (Lee and Lahr, 1972)
and velocity model developed for the Clark Hill reservoir area (Appendix
1I). The location accuracy is about %t 200m while the depths arec usually
good to ¥ 400m,
I1. RESULTS
I1.1, JUNE 1976

In June 1976 seven locations were occupied by seismographs - though
at any time only four to six instruments were used. A tctal of 122 events
were recorded (Appendix III) of which 46 were located (Fig. 1). Compared
to earlier months the seismic activity spread further to the northwest
and south and southwest. There were 6 events with ML:}1, including felt
events on June 2, 11 ard 12. Another feature of the activity was generally
deeper hypocenters, eix events with depths greater than 3 km were recorded.
One event (ML = 1,6) recorded on June 22 at 06.36 (UCT) occurred far to
the south of Lake Jocassee and is not shown on Fig. 1. 1Its epicenter
was located within about 5 km from Keowee Dam. We could not ascertain if
any blasting operations were underway at that time at that location.
I11.2. JULY 1, 1976 - OCTOBER 27, 1976

In this time period we maintained only one seismoeraph at SMT. This
location was used as it was sclected as the site for the permanent station
that is planned to be installed, Data were not obtained for nine days
due to ma!function of instruments and other logistical problems. Of the
100 events recurded - (an average of almost one per day), 88 appear to have
occurred in the vicinity of Lake Jocussce (S-P €1 sec). (See also Table

1). Only three local events withlq‘)l.o were recorded.
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TABLE 1. DETAILS OF EVENTS RECORDED AT SMT BETWLLN

JULY 01, 1976 AND OCTOBER 27, 1976.

§$-P (scc) No. of Events
T 25 13
0.25 { T £0.50 57
0.50 { T£0.75 8
0.75 { T 1.0 10 . 4%
-
1.0 { T £1.5 1?
1.5 £ T 42.0 4
2.0 £ T42.5 1
2.5 £ T43.0 1
3.0 L T 15 (Blasts?)

Using the 88 local events, a b-value of 1.39 was obtained (Figure 2).
(See also Appendix VI).
I1.3. OCTOBER 28, 197° - FEBRUARY 28, 1977

In this time period seismic stations were maintained at BG3, KTS,
ODL and MCS. Towards the end of February '77, BL2 was also occupied.
Between October 28, '76 and February 2, '77, 107 events were recorded
(Appendix VID of which 38 were located (Appendix VIII) and are shown in
Figure 3. The activity lies in a broad NW-SE band about 4 km south of the
lake. A b-value of .94 was obtained (Fig. 4). In this period there were
13 events with HL 271.0, the largest onej felt, occurred on January 30,
3 (ML = 1,6), Its location could not be obtained. This period was also
characterized by a complete abscnce of seismicity between December 28, 1976
and January 14, 1977. Between February 4 and February 28, '77, 97 events

were recorded and 42 were located. The most important event was a magnitude



B3

JOCASSEE EARTHOUAKE S

FROM OCT. 28,78 TO FEB.

Fg. FB.

2'77

53.
l 50

' AM
& "
SMTO oDpLO : %

! ] 1 ! | E;
S me -

.S_.'

-2 .00

-l .50

_30.0955'

--59.50
-59.00

-58.50

Figure 3.

|

A



2.25 event on February 23, '77 (08:50 UCT). This was preceded by two weeks
of foreshock activity (Sce Figure 5 and Appendix VIII).
111, DISCUSSION

Since June '76, low level seismic activity has continued (about one
event a day). In June '76 the activity seemed to be spreading,
and one event was located near Lake Keowee, There was a complcte absence
of activity in the first half of January 1977. The largest event in the
reporting period occurred on February 23, 1977 (ML = 2,25) and it was followed
by 32 aftershocks in the next 24 hours.
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' ! / bk .'...q L T I W 1
8 Y Y R 8 X5 3 T T I S =Z%
AL " B “Iﬂ. o b . & _p 3 S
A5 SR R ] e R 2 b7 R B T e .M“ ,.WM\U»
1 = - = N §ooe e (oY
| iR EED 10 5 =
:l. TR e ; & uf: REIPN TR §
S IR & .I.'...I,TI.L..I......I._ ,l” AF cx._..q-“.,.? RIS STy T
Je QU LEn ks 15 SR BTl s | ==
; - S HHEHEEEE ek =
S TR o T
O o~ H-1 x B 1 el e 1§ T :Q ,
. ™1 ' T »
s VL s 3 i “ x ik =
© O; ik a T SVSAT : .
u g 1 RS B iR L
" < EE ] Lok %
: ! N s e i n
0 . I e : N
Wb A g
B i3 " “ st B & 2 - i 5
g A A s e B . &
® < h_.;.-.. : —__:. vl MJ [
o VR B Tl e : o
ol O B 3 O ;
. = B feti =
C T u.. W“. : r o .
O l i a_ 3 i, A (e8| -
AN i 20, .
HEEREE | i
1 f: ._ ...l_ P g
, jooi!
S g e
e —— -
ol X _ iy >
- l._,l. - L " .
ifEHENE R
o e B 4
n- -~ - - - - 5 W.. L - el



10

JOCASSEE ERRTHQUAKES
‘FROM FEB. 4 ., 77 T0O FEB. 28 ., 77
Es.' Pa.' Fv.' Fs.' Fs.’ IS". Pa.' ya

L_2.00 ‘

83

__1.50
_1.00
_0.50
..30.035 :
|_S55.50
|_59.00
_58.50
__58.00
|_57.50
57.00
L56.50
il . 56.00
- |_55.50

— L.55.00

1 | 1 1 | It |_54.50







10
11
12
13
14
15
16
17
18
19
20
21
22

STATION LOCATIONS

sta.

BL2

KTS

BG3

ODL

SD1

BCS

FMS
JI12
RRS
NSF

GCs

BGS

JIS

Q2
BG2

LAV
SMT
FTC

MCS

12

APPENDIX I

Lat.

3457.
3456.
3459.
3455.
3457.
3455,
3456.
3500.
3454,
3500.
3456.
3459.
3459.
3501.
3459,
3458.
3459.
3457.
3501.
3455.
3500.

3457.

92N
00N
58N
82N
25N
90N
43N
598
28N
14N
50N
69N
32N
73N
13N
11N
45N
13N
18N
85N
84N

128

Long.

8257

825

£255.
8257.
8255.
8257.
8257.
8254,
8257.
87254 .
8254,
8252,
8256.
8254.
8256.
8254,
8255.
8300.
8301.
8258.
8301.

8300,

. 24W
.08W
90w
26W
85W
86W
56W
31w
08w
3W
21w
96w
19%
63w
78W
82w
88W
o7
300
26W
29W

454
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APPENDIX II

VELOCITY MODEL

HYPC71 was used to locate various events. The crustal model used is

Velocity Depth
km/sec km
315 0
6.2 0.5
8.1 30.0

This model was developed for the Clark Hill reservoir - also located

on gneissic rocks in the South Carolina Piedment (Talwani, 1975).
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APPENDIX III
LIST OF EVENTS IN JUNE 1976

In column 3 the “station of max. duratign" refers to the location
of a station where the recorded duration event was maximum. The station
number corresponds to that listed in Appendix I. The maximum recorded
duration for any event is givéﬁ ir column 4. In column S are listed the
total numbe: of stations recording the event. The daily energy release
is listed in column 6. The dail, energy is calculated using a simplified

magnitude - energy relation (Gutenberg and Richter, 1956), i.e.,

where ML = calculated duration magnitude. For Jocassee (Talwani and others,

1976)
M, = -1.83 + 2.04 log D

where D = duration of event in seconds. Events with magnitude >*1 are listed

in column 7.



DATE TIME SN OF DURATION NO OF STN  ENERGY M, 1.0
H:M:S  MAX (SEC) REC EVENT PER DAY
DURATION (ERGS)

760601  03:52:33 22 3 4

07:21:14 22 2 1

11:23:04 22 30 4 3.7 x 1013 1.32
760602 00:18:41 2 2 1

02:19:17 22 4 3

06:22:33 22 5 3

09:54:40 22 20 3

09:55.40 22 5 3

10:25:43 22 4 2

11:43:05 3 2 1

17:38:06

17:39:19 4 18 3

18:16:16 20 71 é 1.95

18:21:01 22 5 1

18:29:35 22 5 1

20:00:25 22 3 1

20:17:21 22 7 1

20:25:14 22 4 1

20:51:55 22 10 4

21:13:29 22 3 1

21:22:12 2?2 4 1

21:57:56 22 q 1 6.4 x 104
760603  03:22:02 22 2 1

04:17:13 22 4 3

06:15:20 22 4 3

09:45:46 22 5 3

11:46:58 22 3 1 3.1 x 10!l
760604  00:53:21 22 2 4 i

04:20:53 22 2 1 1.8 x 10
760605  04:54:12 22 2 3

14:14:56 2 4 2

14:34:28 2 3 2 1

14:45:26 2 3 4 1.5 x 10
760606  12:47:19 22 4 1

16:07:14 3 2 1 &

16:56:13 22 6 5 3.1 x 10
760607  04:29:04 22 4 1

17:04:53 3 4 3 e

22:16:35 22 4 4 2.4 x 10
760608 07:00:48 22 2 3

07:34:15 22 2 4 -

19:26:43 3 2 1 2.9 x 10

T .
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DATE TIME STN OF DURATION NO OF STN ENERGY ML 2,1.0
H:M:S MAX (SEC) REC EVENT PER DAY
DURATION (ERGS)

760609 02:28:50 22 2 3

03:49:32 22 7 .

04:56:306 3 5 4

10:3‘0:05 3 3 3 11

16:12:18 22 2 2 5.2 x 10
760611 03:25:21 3 4 3

10:07:06 22 10 4 15

17:00:10 4 93 5 1.2 x 10 2.19
760612 04:21:51 2 56 ! 1.74

04:35:41 22 7 5

€6:00:39 3 5 4

06:21:00 22 7 3

11:12:44 : | 4 2

12:03:40 22 6 4

12:25:26 2 4 2

12:26:24 1 2 3

12:26: 30 1 2 1

12:26:40 1 10 3

13:20:10 1 2 1

15:12:56 22 7 j |

15:57:42 22 2 1

18:25:52 22 3 4 14

18:58:00 1 2 1 2.5 x 10
760613 00:04:27 22 3 2

03:41:11 1 3 2

04:25:54 22 5 3

07:42:23 22 2 1

13:57:38 22 3 1

23:18:00 22 2 1 13

23:40:55 22 35 4 6.0 x 10 1.32
760614 04:42:07 3 2 1

08:37:35 22 3 4

22:12:24 3 2 1 10

22:13:35 22 3 3 7.6 % 10
760615 05:15:01 22 3 3

06:28:28 22 3 1

12:49:30 1 2 1

13:25:27 1 3 2 1

21:41:44 22 4 3 2.3 x 10
760616 13:16:03 3 3 3

14:03:46 b | 2 2

14:46:11 3 2 1

22:30:29 22 7 5

23:52:00 1 2 1 4.9 x 1011
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DATE TIME STN OF DURATION NO OF STN ENERGY 1 % 1.0
H:M:S MAX (SEC) REC EVENT PER DAY
DURATION (2RGS)

760617  02:00:21 1 3 1

04:10:02 3 4 1

11:06:18 3 4 1 Js

19:34:04 1 6 5 1.0 x 10
760618  07:00:11 1 7 5

07:01:32 1 2 1

07:20:11 1 3 1

12:29:39 1 8 5

13:27:20 22 9 5

13:30:05 3 4 3

18:55:38 1 3 3 »

22:27:24 22 9 5 3.1 x 10
760619  00:59:22 1 5 5

01:09:21 1 5 5

01:51:00 1 13 5

02:05:04 1 3 4

03:47:23 1 6 4

03:45:07 1 8 5

10:21:28 1 4 5

19:15:32 22 2 1 12

21:06:49 20 2 1 4.3 x 10
760620  23:49:02 3 3 3 3.3 x 1010

14

760622  06:36:29 1 50 5 1.8 x 10 1.64
760623  11:25:13 1 2 2 9.5 x 1014
760624  14:15:26 1 2 4 9.5 x 10°
760625 00:37:44 1 2 1 =

05:47:16 1 3 3 4.2 x 10
760626 01:38:04 1 2 1

04:16:07 1 17 5

06:59:00 22 3 5 ¢

10:32:01 1 2 1 6.6 x 1022
760627 01:10:14 22 4 2 ¥

12:20:57 1 2 2 4.22 x 10
760628  11:00:00 1 2 1

12:28:59 1 2 1

17:19:15 1 2 2 10

16:05:59 3 3 2 1.9 x 10

b m—————
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APPENDIX IV

LOCATION OF EVENTS IN JUNE 1976

Computer printout of HYPO71 showing data for location of events.

Colum 1 Date,

Column 2 Origin time (UCT) h.m.sec.

Column 3 Latitude (N) degreces, min.

Column 4 Longitude (W) degrees, min.

Column 5 Depth (km).

Column 6 Local duratio.. magnitude.

Columen 7 NMe. of ctaticr readinge uced to laeete avent,

P and S arrivals from same stations are regarded
as 2 r~adings.

Colum 8 Largest azimuthal separation in degrees between
stations.

Column 9 Epicentral distance in km to nearest station.

Column 10 Root mean square error of time residuals in sec.

RMS =JR;"/NC, where Ri is the time residual for

the ith station.

“*
Column 11 Standard error of the epicenter in km .

"
Column 12 Standard error of the focal depth in km .

*Statistical interpretation of standard errors involves assumptions
which may not be met in earthquake locations. Therefore standard errors
may ndt represent actual error limits.

If ERH or ERZ is blank, this means that it cannot be computed, because
of insufficient data.
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JOCASSEE EARTHOUAKES FROM JUNF |
ORIGIN

352
1123
£22
954
102%
1”16
2051
TR
1247
1654
17 &4
2216
70
714
349
w56
1?25
107
17 0
w71
6 0
621
12 3
1825
2360
A37
2713
7210
1934
70
1229
1327
eez27
1 39
150
167
A6
1418
547
416
A5R
110
1220

32.09
.54
32.03
LN L5
Wl P
15,94
5%:.729
L4567
1R.31
11.85
51.07
33,81
46437
13,41
30,712
Je ,H2
2Ne2%
5.12
Ret}
50.A3
3R, 36
Nelé
IR, 17
51.21
53,91
11.l(

oy gy .

?He11
7?56
10,20
39,4
19.24
23.56%
20,73
S?;u“
27+ 35
26,78
24,04
15.20
T.49
59.9%
13.37
55."1

LAT N
36-%6.&5
34=56,54
36=58,54
3“"5“. 35
3‘0-‘“071
Ae=5A/,A0
Y4=57,00
3“"50“7
’“‘RQ.?ﬁ
R4=57,88
3"-\- 0.00
24~53,H6K
J4=5a,135
3'0'qqo T4
3“‘““0:2
WU=57,79
3“-5?.6)
=54 ,54
34=57,16
3‘0“‘_‘.60(;.1
34=57,0R
3“"“.‘3"
A4=857 .89
34=58, 62
3“'“6.37
A4=nlre 16
34=57.18
=58 ,8]
u=58,59
=57,86
14=59,517
J4=59,58
34=59,65
34=59, 46
?l"q")ohﬁ
46=59,56
J4=49,7n
3“"“05“
3"%60“7
J4=56,0]
34=56,06
FJL=55,97
3“';7.97

LONG W

AP=54,4%9
67-59.41
R72=54,14
RP=57,75
RP=57,66
6?-59016
AP=59, Y4
AP=65, Ak
RP=56, 00
HP2«50 46
H2=55,2A
Ap=54 6R
ﬂ?'56.3q
B?‘S’oJO
R2=55.59
ﬂ?-"i‘*.q‘)
H?-SSQ‘l
82-59,83
82-59,07
87=%9,13
A2=55,57
B2«55,54
A2-57,34
82-55,39
B?-55.63
B2=549,h4
67-5%,30
A2=ER, 29
8p~55,79
AP=58, 45
R2=67,R4
82=~58,06
AP2=57,76
BP2=54,20
‘3?’57. 37
R7=57,97
872-55,93
ﬂ?'sg.qq
N2=-57,0R
R?-“).?O
n?‘ﬁﬁ.qk
82-57.09
QP‘QSQQh

DEPTH
~,75
1.57
0.50
1.9%
0.53
0.86
0,42
2.75
2.27
1.25
1.00
3.61
299
3.0%
1.75
077

067 -

0.16
1.9A
0.30
1.88
1.70
1467
2+61
0.62
Sel?
1e92
1.59
2.06
?2.12
2.00
1.80
1.70
0.10
1.77
1.04
3.83
1.62
3.22
2496
255
2.78
2eY91

o 76 TG JUNF

MA4G NO
-85 6
1.18 6
=40

A2
- 60
2.00

21
-, 40
-, 06
- Ph
=60
=60
-.Qg
-,99
=11
=40
-,G69

21
2.19
1.74
=00
-1}
-, 2h
=52
1.32
-, 86
e dl
=, 24
- 11

« 01

12

12
- 40

s lls
..a/.
1.64
-.;q
-, B4

HR
- BE
=60
-oqq

PEDDIIDIOOPIIETOODIOCIIOIOTLOTODOPDUDISIISOD

I« 76
GeP DHIN RMS ERH  ERZ
257 2.8 0.04 0,7 6,0
330 2.2 0,02 1.6 1,85
23R 3,6 0.00
222 3.6 0.05% 0,5 1.2
2?23 27,9 0.02
317 2.2 0,05 3,0 A,?
26%S ?07 0.03 0.’0 008
271 2.4 d.01
IR3 0.6 0.03 1.2 0.4
?3" 3.“ 0.03 002 003
331 1.2 0,01
256 1.9 0,19 1.8 1,R
220 1.5 0.0}
219 1.5 0.02 1.1 0.3
154 2.0 0,02 0.1 0.3
1‘0 ']oq 0.0“ O.? 1.0
283 2.5 0,01
2R 2.7 0.05 0,8 0.9
254 2.7 0,00
259 ?o“ 0.04 no? 002
126 4,7 0,13 0O,R 4,3
1SR 1.9 0,00 0,0 0.)
277 0.,? 0,062 0,2 0.2
176 146 002 0.2 0.4
149 2.3 0,02 0.2 2,8
172 09 0,09 1.) 1.2
363 3.1 V.60
249 2.3 0402 0.2 0,3
145 1.R 0,01 0,1 0,1
J446 2,1 0,01 0.1 0.2
263 3.0 0,01 0,1 0.1}
2A7 3.3 0.92 0.3 0.6
259 2.7 .03 0.6 0.7
272 3.5 0.04 0.3 0.¢
P66 2.7 007 0.7 0.9
290 3.2 0.01 0.1 0.3
321 11.7 C.02 0.3 0,7
254 2.7 0.02 1.2 1.7
332 1.8 0.01
174 3.1 0,07 0.4 0.A
173 345 0407 044 1.C
267 1.R 0,00
2723 2.1 0,02 0.2 0,3

(\1:N“f§‘ifyi?\\
m AU T
\ ““L) \‘.\1' ‘J‘:,/“u\)\)l.r
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APPENDIX V
LIST OF EVENTS FROM JULY 01, 1976 TO OCTOBER 27, 1976

The list of events recorded at SMT is given on the following pages.
In column 2 are listed the total number of events per day (on UCT). The
daily energy release is listed in columa 3. Events with MLipl.O are listed
in column 4 and their occurrence time (h.m.sec.) is given in column 5.
The events with ML')fl.O and marked with an asterisk (%) are those with
S-P times 2}1 sec. and probably not local. However, they have been incor-

porated in energy calculations.



DATE
070176
070276
070376
070476
070576
070776
070876
070976
071076
071176
071276
071376

071476

071776
071876
071976
072076
072176
072276
072376
080176
08C276
080376
080476

080576

NO. OF EVENTS

3
3

ENERGY/DAY

21

1.4 x 1013

3.8
9.5
4.4
1.8
9.5
9.5
1.8
9.5
3.8
2.8
3.8

4.5

2.4
2.5
7.8
2.1
7.9
3.8
1.5
1.1
1.3
4.4
1.7
8.9

X

X

1011

10?2

1011

1016

109

10°

1011

109

1013

1011

1013

12
101~

1013

109

1010

10"

1010

13
10

12
10

1011

1011

101t

1010

M2 1.0

*1.64

*1.18

1.18

*1.65
*1.74

*1.06

*1.06

*1.32

TIME

23:02:08

01:17:15

12:24:51

04:
12:15:00

01:49:00

23:51:00

15:00:00



DATE  NO. OF EVENTS
080876 1
081676 1
081276 1
081376 1
081476 1
081576 1
081676 1
081776 2
081876 4
082576 1
082676 2
082876 1
083076 1
083176 1 23
090376 1
090476 --090776 NO DATA
090976 2
091476 2
091676 2
091776 1
091976 1
092076 1
092176 1
092276 4
092376 3
092576 1

ENERGY /DAY

3.3
3.3
2.7
7.9
2.5
7.9
3.3
1.8
3.3
3.3
2.8
3.3
7.9
9.5

3.3

1.9
7.9
9.1
1.6
=
- B
2.7
5.8
2.9

2.7

22

x

X

1010

1010

1011

10
10

9
10

1010

1010

1010

13
10

1010

1010

1010

10°

10?

1010

0
101

1013

1013

1010

1010

11
10

1011

10
10
101°

M %1.0

1.37
*1.44

TIME

01:20:22

19:55:00



DATE RO, OF EVENTS
092876 1 )
100476 1
101076 1
101276 8
101376 3
101576 1
101676 -~ 101876 NO DATA
101976 1
102076 1
102176 1
102276 -- 102376 NO DATA
102476 1 |

1%

23

ENERGY /DAY
1.3 x 10!2

4.4 x 1011

7.9 x 101°

1.6 x 1012

2.2 x 1013

6.6 x 1011

1.6 x 101°

S X 1010

3.3 x 1010

4.4 x 1011

M _21.0

1.00

TIME

09:27:28
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APPENDIX VI
A NOTE ON THE METHOD USED TO OBTAIN THF b-VALUE

The magnitude-recurrence relationship

log N = a + bML
is used to define the 'b-value.'

N = cumulative number of-events with magnitude }vML. Instead of ML
we used log D, (D = duration of event in seconds) to which it is related.
The following duration intervals were used: 0-2, 3-4, 5-6, 7-8, 9-10,
10-15, 16-20, 21-25, 26-35, 36-45, 46-55, 56-75, etc.; the data were
plotted in the middle of the intecval chosen. Tu obcain the - .uluk,

a least square linear regression equation was used.
Y =a+ bx

where

where n < number of pairs of x and y values.

In our case

»
L}

log Duration

log (Cumulative number of eovents)

~<
"

n = number of data points bLeing used, the first
and last being neglected,
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APPENDIX VII

LIST OF EVENTS DEIWEEN OCTOBER 28, 1976 AND FEBRUARY 28, 1977

The data presented follow the format of Appendix III.

DATE TIME STN OF DURATION NO OF STN  ENERGY M >/ 1:0
H:M:S MAX (SEC)  REC EVENT PER DAY
DURATION (ERCS)

102876  20:16:40 2 3 4 3.3 x 10'°
102976  03:36:11 22 3 4

06:35:28 22 10 3 -

16:22:40 3 3 1 9.6 x 10
110176  08:13:57 2 9 3

.- AN AN -~ - N r ,I

14:00:63 > z i 9.4 x 10
110376 03:08:43 22 8 4

03:14:23 22 4 4 .

03:17:16 22 8 4 9.4 x 10
110476  07:53:35 & 2 1 3.3 x 102?
110776  07:53:35 &4 2 1 5

23:00:00 3 3 1 4.5 x 10}
110876  23:06:22 3 24 4 55 20

23:06:42 & 6 4 2.0 x 10
110976  02:57:46 3 10 4

04:42:52 4 3 4

06:18:19 4 2 2

06:53:13 & 3 3 1.4 x 1012
111076  00:32:16 3 3 1 .

14:43:2 22 3 1 6.6 x 10
111176  12:54:48 3 3 1

15:29:18 4 2 1 7.6 x 10
111276 12:16:04 & 2 1 9.5 x 10°
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DATE TIME STN OF  DURATION NO. OF STN ENERGY My 1.0
H:M:S  MAX (SEC) REC EVENT PER DAY
DURATTON (ERGS)
111376  01:00:34 22 5 3
01:03:00 2 10 4
11:34:40 22 10 3
13:18:06 2 4 1
15:09:08 4 4 1
15:18:07 22 7 4
15:18:59 4 2 1
15:19:25 4 2 1
15:19:36 4 2 1
15:24: 59 2 25 4 1.0
15:28:01 3 2 2 .
15:42:42 2 15 4 3.0 x 10
111576 14:43:35 22 9 4 .4
22:16:25 2 4 4 1.0 x 10
111776  06:49:39 3 2 1 -
18:16:06 3 5 2 1.6 x 10
111876  05:34:02 2 3 3
05:35:04 4 2 2
%96:03:07 [ 2
13:23:31 4 1 1 .
22:16:55 3 3 2 5.0 x 10
111976  04:22:19 22 2 1
23:18:41 22 4 2 7.9 x 1010
112476  18:23:39 2 5 3 1.6 x 10t!
112576  02:34:38 4 3 2 3.3 x 1020
112776  06:49:06 3 3 3 1.3 x 10!2
112876  02:15:11 2 50 3 1.6
22:34:46 2 30 4 2.2 % 10 1.18
113076  16:51:15 2 4 3 8.8 x 1010
120276  10:02:12 22 7 4 4.4 x 10tk
120376 15:55:29 22 6 3 2.7 x 1011
120476  14:21:42 3 35 4 6.0 x 10}° 1.2
120576  01:13:25 2 40 4 $.44
03:53:24 2 4 4 9.1 x 1013
3 4.4 x 1011

120676 04:31:40 22 7
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DATE TIME STV OF DURATION NO OF STN ENTCRGY My 1.0
H:M:S MAX (SEC) REC EVENT PER DAY
DURATION (ERGS)

120776 02:09:40 22 23 1 13
17:12:15 4 5 2 1.7 x 10

120976  23:06:08 22 3 1 3.3 x 100

121176 21:55:28 22 3 1 3.3 x 1010

121376 20:24:26 3 4 4 10
21:06:29 4 2 1 8.8 x 10

121676  06:50:29 4 3 1
07:48:10 3 48 3 1.60
09:38:00 3 30 3 2.0 x 1014 1.18

121776  00:52:55 2 33 4 5.0 x 1057 1.27

121876  06:28:03 4 5 3 .
06:22:22 3 2 4 2.5 x 10!

121976  03:52:48 3 4 3 7.9 x 10°°

122076  i7:44:09 22 4 1 7.3 x 160

122476 02:21:00 22 3 3 1.1 x 1ot

122876  93:21:15 3 3 3
05:35:15 22 5 4
09:02:32 2 3 4 =
09:40:14 22 7 4 1.2 x 10

123176  17:50:37 3 8 1 6.6 x 100

010177 - 011377 NO EVENTS

011477  00:20:56 22 35 4 1.32
00:26: 24 4 50 4 1.64
04:17:52 22 3 1 -
05:47:49 22 3 1 2.1 x 10

011577  03:45:52 22 7 4 4.4 x 10!

011777  05:34:20 2 8 4
22:22:59 22 37 4 o N
22:51:57 22 1 1 7.8 x 10

011877  00:12:12 22 2 2
01:27:42 22 2 1
03:16:08 22 4 2
03:18:30 22° 3 1 4.1 x 101l



ST OF DURATION

28

NQ OF STN [ENERGY

DATE TIME MAX (SEC) REC EVENT PER DAY M, Y 1.0

~ H:'M:S DURATION {ERGS)

01217 01:3:05 22 3 1
12:41:40 22 6 4 i
17:24:05 3 3 1 7.0 % 10

012277  00:53:21 3 2 1
00:55:09 3 2 1
07:42:53 2 3 1 10
14:38:24 22 2 1 6.1 x 10

012377  00:54:45 22 4 4 7.9 x 1010

012477  11:07:55 22 3 1 3.3 x 1010

012577  13:34:57 4 4 1 5
13:39:30 4 4 1 1.6 x 10

012877  18:22:11 2 2 1 9.5 x 10°

1

012077  23:30:58 2 48 1 1.6 x 109’ 1.60

020177  11:57:35 4 2 2 9.5 x 10

020277  17:25:21 22 37 4 1.37
23:5A:27 22 13 4 7.4 x 1013

020377  03:04:06 4 2 1
07:41:45 22 2 2
C7:48:49 22 2 2
07:49:03 22 3 2
07:52:39 22 3 2 10
09:04:37 22 2 2 7.1 % 10

020477  23:48:50 3 5 3 1.6 x 10}

020577  02:04:54 22 9 4 .
05:10:30  NOT LOCAL 6.6 % 10

14

020677  21:54:12 2 70 4 5.0 x 10 1.93

020977  03:12:35 2 4 4 .
05:10:30 2 15 4 4.6 2 10

021077  00:44:19 2 2 4
01:07:14 22 7 4 o
22:45:00 22 3 3 5.6 » 10

021377  13:31:24 2 6 4 &
14:36:30 2 10 3 5.8 x 10
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DATE TIME STN OF DURATION KU OF SIN EMERGY M 1.0
H:M:S MAX (SEC) REC EVENT PER DAY
DURATION (ERGS)
021477  06:21:07 2 20 4 1.1 x 1013
021777  22:07:08 22 30 4 3.8 x 1013 1.32
021877  06:11:05 22 4 4
06:11:50 22 5 4
08:52:37 22 35 4 1.32
09:39:03 22 5 4
10:07:15 22 3 1 13
23:09:11 3 2 1 6.1 x 10
021977  11:22:20 3 3 1 7.9 x 10%°
022077  03:46:15 4 5 3 1
09:37:49 4 5 3 3.2 x 10
022177  17:43:42 2 35 3 1.32
19:12:36 2 3 2
20:38:11 22 4 3
20:53:22 3 22 3
20:53:49 4 3 3
21:11:23 2 10 3
22:08:40 2 3 3
22:00:€0 22 3 2 7.7 x 1013
022277  02:53:42 2 3 4
05:32:33 2 8 4
08:42:20 22 3 4 i
09:07:24 22 3 4 7.5 x 10
022377  07:08:50 2 12 5
07:26:23 22 4 5
03:50:08 22 100 5 2.25
08:50:31 ?
08:50:39 ?
08:51:05 1 3 4
08:55:05 1 3 5
08:58:41 1 3 2
09:04:33 2 12 4
09:11:25 1 2 4
09:12:08 1 3 5
09:14:14 1 3 1
09:34:47 1 3 3
09:51: 54 1 3 2
11:08:53 1 2 1
12.58:45 1 3 1
13:01:23 NOT LOCAL
14:29:10 1 2 1
14:58:20 1 5 2
15:04:42 1 6 5



DATE

TIME SIN OF

H:M:S MAX

DURATION

30

DURATION NO OF STN

(SEC)

REC EVENT

ENERGY M
FER DAY
(ERGS)

022377
(cont.)

022477

022577

022677

022777

022877

15:10:47
15:53:32
15:53:53
19:11:33
19:37:46
19:28:06
19:35:04
19:42: 14
20:42:50
22:17:06
22317112
23:35:10

00:19:27
00:23:45
00:23:53
02:14:56
03:56:06
03:56:20
06:33:56
17:39:21

02:59:44
03:13:08
03:18:18
03:25:59
04:26:39
09:13:28
12:26:19
13:21:22
16:31:43
17:12:40
19:12:03

01:35:01
06:15:05
12:36:49

05:07:55
06:10:43
20:13:35

00:49:47
06:30:55
07:40:39
09:00:05
18:10:07
23:15:117

N [
O N S Bl o BN = L

R WWNN == e N

W W w

Ll IR

T S o

LWwwHsdNnduvewnNnuNn

w
NI

N
N w»

NN LONY WW

w e wm w N W

YN N VLYW

HWWwSPREPEDEPE D

(VLI o

SEWHFEFDPENFLWESN Ll

~wWw

1.6 x 1015

1.44

1.60
9.2 x 1043

12
2.4 x 10

7.4 x 1010

11

8.5 x 10

1.7 % 102

7 1.0
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APPENDIX VIII
LOCATION OF EVENTS BETWEEN OCTOBER 28, 1976 AND FEBRUARY 28, 1977

The location list is HYPO71 printout and follows the format of

Appendix 1IV.



DATE
T6 1020
761029
76310}
761103
761103
7€1103
161108
161109
761109
761113
7411117
751113
763113
761113
1611186
761115
161127
761170
TR1702
161704
761205
TH120S
TA170A6
751213
761216
161217
25448
iI651219
TG1278
770114
770114
770118
170117
170117
170121
770123
170207
70202
770204
170205
TT0206
710200
770209
770710
770210
170213
770213
770214
770217
T7C7 1A
770218
77021n
176220
7176220
770221

32

JUCASSEE EARTIQUAKES FROM OCTOBER 28, '76 TO FEBRUARY 28, '77

ORIGIN

ra gt
635
Al13
TR
J15
315
23 6
257
wh?
10
1 2
1134
1624
15842
44
22146
AG9
1651
10 2
j621
113
353
411
20246
938
0652

Rl b

K > 7
Q40
0720
NesH
345
51346
2222
1241
054
1725
2356
72348
2 4
2156
312
1943
1 7
g B
1321
1436
62)
22 7
RS2
611
039
Jan
Q37
1743

39.729
P2T.R2
56,972
93-?0
??uA7
3°.97
20,92
44,85
50,58
32.2!
58.73
39,264
SH.17
“10‘1
36,92
2h.€3

5:.39
13.30
10,11
42,09
23.6%
22.77
3I9.41
240.77

0.11
5“‘9‘

175
7.3}
13,03
%6071
22.52
24,32
18,13
Sq'o‘
389,45
L3.62
20,35
2163
49427
G2.487
11.27
3‘0.‘77

7.948
13,52
25.75
23,239
29,1317

5.61

6.73
Jf‘ol"

G013

?.7'\
13.77
2,17
41.73

LAT N

657,77
34~58,35
Ae=56, I
Yhabif TN
]5‘ﬂ7-0k
36=57,03
3“'%So°’
3“‘%5.06
3“‘%6000
35~ 1,58
Fb=85,04
J4=54,01
Yo =08, R4
36m55 52
JamGl,Ph
YesT,10
34=56,70
?“-qq. ?1
e B, 4]
3“'5“016
34+-57,42
J6=55,70
1“'%’."2
3“‘;6'“3
13-%5.;“
Ju=55,1%
3“';7.“5
3u~5h, 76
3“':“.?‘!
J4a=~3H 54
364-57.07
34-§7u50
Yu~57,47
16+56,91)
Ae~39,48
3“‘%70“7
Je=Bh GR
I4=50,24
Ja=57,.62
AnBh, 12
3656,
Je=tn,25
3n=58,20
Yanth, 3}
36-57,75
36-57,%0
5= 1.11
A4=58,13
In=57,39
jﬂ-ﬁQ.h}
3e=G7.37
364=50H,20
36=57, 10
3“'5’.?‘

LONG ¥

R2=56,65
82=-55,.54
R2=5% 84
AP=59 54
AP=59,79
R2-5R,94
B2=57,24
R2=58,R3
82-54.71]
RP=K4.05
8255, 74
B2=59,5h4
HP=55,4)
#2=55,41
BP2=55,44
RP2=57 .14
AP=55,15
32-59.11
BP=57,73
HP=854,55
82‘5“056
8§P=54K,76
R2=5A,A5
B2=56,15
A2«84,14
82=-56,14
Hrenh 1w
82=56,4)
RP=5hA,17
B2=56,00
AP=54,95
82‘5“.96
“?'Sﬁ.q“
RP=58,47
R2=57,23
a2-55.30
B2=57,00
62-57,31
RP?=587,A7
87=89,21
R2=45H,27
RP=56.11
BP=55,97
22-56,03
R2=56,07
HP2=R3,74
9?-5“.‘08
RP=56,24
82-58,06
6?-57oQﬁ
B2=53,41
#12=56,59
RP2=5A,K5
8?‘§6.5‘
HP=55,45

NEPTH
N.R9
1.03
0.65
1.39
070
0-55
2.56
2.76
1.566
0.58
1.14
0,09
n.31
N.90
N.63
3:.59
1.68
0e82
2.27
0.99
265
1.60
034
164
0.964
.30
2.31
3.57
1.78
2.96
0.65
0.76
0.73
0.16
1.78
1.76
1.03
1.53
0.05
0.06
1.80
0,34
1,67
0.80
fie69
0601
2.4
0.02
1.78
2.70
1.92
0.51
1.6%
1.93

MAG
-, 86
21
12
«01
-060
«01
1.00
o221
=.86
“es40
21
21
1.00
+S7
12
".60
-, RhA
=50
=11
1,22
1ebots
=60
-1
w60
1.18
1.27

-.e

1.64

1.32
-, 20
=-,60
1,37

ool
~.60

12
1.93
=K

57
=60
“s1)
ol

2]

1.1F
1.32
n.hn
=40
-.ho
=4l
1.32

NO

a~9-a=za~x~n~i@:n:>m:za~m:mo~m<n~49¢ro~::r-4x;b:no.>:~a-a-qa\-aw.na~c»w.ba~¢‘ra~x-4a>x.no~m‘r

GAP
273
163
182
174
148
164
105
145
251
295
2R9
231
262

198

194
191

2

MO WS WVWVNWNYNNNNVNSVOIOVV = I S» I

MRMNNNVNYNVWD =NV

SN NN=I VW= WO NNN

=
L

nMs
0.05
0.09
0.03
D00
0.04
0.07
0.02
0.02
0.25
0.01
0.03
n.02
0.02
0,01
n,n\
0.01
0.04
0e1)
0.01

L I

® * ® 8 e s e s s s>
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770221

170227
110222
T1022°2
770223
770223
7702273
770227
770622

7702773
7710222
77022%
710224
770225
T71G265
170225
770225
715225
170224
110724
17¢2217
T7027%
1702729
77022%
170228

2111
253
532
4
7 8
RShH
ARG
9 &

16458

15 &

1637
354
613
259
3.

1226

1712

ja13
135
A5G
610
NG9
632
T40

2315

el
Qﬂ.%?
32.15
19.5’0
49,08

7.92

4,R3
32.49
19.30
42.15
45,31

5.98

565433,

6, ARG
S0,71
19.03
3R, 66

197

1.10
Ferl
62.71
47.13
S54.29
AR,S51
15.76

v

\SSEE EARTHQUAKES FROM OCTORER 28, '76 TO FEBRUARY 28, '17

¢ 36=57.19

Ya=56,26
3’0"‘)7 . 3"‘
Ju=Gh,95
3“":(’-‘92
Je=57.19
3“’%7|2]
3“‘?7.25
36=5T7,19
6=-57.729
3“-:7.]3
364=57,30
3“'%3902
Ju=-58,08
346-56,35
1’."%7 . 17
3“-:70 3?
34-57,09
=57,15
Abenby v‘:‘
34+5T,65
AG=GT 47
Ya=56,51
A=56.59
3“’56027

Ar7=%6,39
B2-5h,3N
RPp=59,.05
A?=56.N8
A2-53,05
n?-.qbc“.]
PP=56,37
82=56.38
B2=55,13
RP=56,513
”?-§6n1Q
82=56,18
82=57.34
R2-50,64
Rp=Bh, 17
RP=%56,13
872=5hH,52
RZ=56,04
2=54,58
*f“53n2:
§2-56,06
q?'SS.QQ
B?-S7ckl
RP=57.27
R2=56,56

1.10
?2.65
0.69
0.05
2.75
1a55
1453
1.58
147
1.4R
?.’00
1.03
1.00
0.94
0.32
1.72
2.37
C.16
1.53
L .on
1.89
1.07
0436
0.61
1.54

21
- A6

.01
-086

37
2.25
-086

« 37
-'“0
-, 26
-, 40
1.37
1.02
AL
- 00
=50

«29
=11
=86
=99

« 21
-, 36
-Ch
- 40

12

162
145
151
110
259
103
108
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278
102
198
111
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—
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—
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0.01
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