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INTRODUCTION

During the reporting period seismicity was monitored at Lake Jocassee. Low
level (averaging about one event per day), low magnitude (M_ < 2.0), shallow

(Z < 4.0km) activity was recorded in the vicinity.

SEISMIC STATION DEPLOYMENT

Up to five portable seismographs (Sprengnether MEQ 800 model) were used,
together with Duke Power Company's permanent station at SMT. The location
of sites occupied are listed in Appendix I, and are shown in Fig. 2. In
identifying the sites in later discussion and in tables, the location
number (first column) is used. The deployment times at various sitas are
shown in Fig. 1. Two seismographs were temporarily moved from the Jocassee
network to Lake Keowee where there was activity. The seismograph which
occupied location ODL was removed December 13th and was returned after the
end of the reporting period. The other seismograph which occupied site

BL2 was removed January 3rd and returned on February 8, 1978.

RESULTS

Events were located by using a computer program, HYPO71 (Le2 and Lahr, 1972)
and a velocity model developed for the Clark Hill reservoir area (Appendix II).
The location accuracy is about % 200 m while the depths are usually good to

T 400 m.

In the reporting period (December 1, 1977 - February 28, 1978) 91 events
were recorded. Of these 48 events were located and are shown in Fig. 2 and

are listed in Appendix IV. The activity was confined to the southern half
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TABLE 1
EVENTS OF M, > 1

Date Time M
(UCT)

771208 07:00:35 1.5
771222 16:15:28 1.8
771230 22:27:00 1.8
780202 18:19:35 1.8
780203 08:03:15 1.4
780205 13:08:50 1.1
780226 05:05:20 1.1




of the Jocassee network. During the period (December 1, 1977 - February

28, 1978) seven events with magnitude greater than 1 were recorded, and are
listed in Table 1. The largest were magnitude 1.8 events on December 22

and on February 2. Figure 3 shows the location of all the located events
between November 8, 1975 and February 28, 1978. In Fig. 4, the seismicity

is compared with water level fluctuations. These data are plotted on the
same time axis for the period December 1, 1977 to February 28, 1978.

Starting at the top are the daily water level readings at 8 AM (local

time). The bars indicate the maximum and minimum water level for that

day. In the ordinate, 100 ft. corresponds to a full pond elevaticn of

1110 ft. a.s.1. The daily variation of water level (computed for readings

at 8AM and plotted midway between them) is shown in the next row. The

daily energy release and the number of events are shown in the two bottom
rows. There appea%s to be'no cbvious correlation between the seismicity

and the water level or its fluctuations. Figure 5 shows seismic data for the
period January, 1975, thru February, 1978. Each data point represents a ten-
day period.

CONCLUSI0ONS

Low level seismicity is still continuing in the vicinity of Lake Jocassee,

although the frequency decreased.






CHANGE IN
WATER LEVEL

ENERGY
(ERGS/DAY)

# OF
EVENTS /DAY

WATER LEVEL (FT

(FT/DAY)

95~

90~

mﬁJhLb_LL& o1 0l s

, 25 5 10 15 20 25
DECEMBER JANUARY | FEBRUARY

1977 1978
Figure 4



e

- ——————

S 3WN914

—————— L —— _———

LL61 9461

ory

‘ot

L}

2 ¥ u

d

:llal mn | - —lqh:ﬂ_’_? TJ
A ot e

-

*

~

—— -

————— -

g8 ° 3

—— . n—

g 8 °
(SAvn o1)
SIUaA] jo opN

o
-

(SLNN Buy)
éwi] ebuoyy

G 2

)
(Siva oi/i4) |@A@]

484opp Uy ebuoy)

-

s 8 8
[i%)]
[9A8] Jeiop

5243 osoejoy
ABisu3 jo Boy




APPENDICES
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APPENDIX I

STATION LOCATIONS

Np. Stn. Lat. N. Long. W.
1 BL2 34°57.92 82°57.24
2 KTS 34956.00 82953.,08
3 BG3 34°59.58 82955.90
4 ODL 34°55.82 82°57.26
5 MCS 34°957.12 83900.45
6 PFS 34958.50 83°00.29
7 SMT 34°55.85 82958.26

3 ELJ 34959,05 82°54 .57




APPENDIX TI1

VELOCITY MODEL

HYPO71 was used to locate various events. The crustal model used is |

Velocity Depth
km/sec ko ‘
3e75 0
6.2 0.5
8.1 30.0 j

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

on gneissic rocks in the South Carolina Piedmont (Talwani, 1975).
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APPENDIX I1I
LIST OF EVENTS FROM DECEMBER 1977 - FEBRUARY 28, 1978

In Column 3 the "station of max. duration“ 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 given in column 4. In column 5 are listed the
total number of stations recordiig the event. The daily energy release
is 1isted in column 6. The daily energy is calculated using a simplified
magnitude - energy relation (Gutenberg and Richter, 1956), i.e.,

Tog 10 E=11.8+1.5M
where ML = calculated duration magnitude. For Jocassee (Talwani and others,
1976),

M =-1.83 +2.04 Tog D
where D = duration of event in seconds. Events with magnitude > 1

are listed in column 7.
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APPENDIX IV

LOCATION OF EVENTS FROM MARCH 1 - MAY 31, 1977

Computer printout of HYPO71 showing data for location of events.

Column 1 Date.

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

Colum 3 Latitude (N) degrees, min.

Column 4 Longitude (W) degrees, min.

Colum 5 Depth (km).
Colum 6 Local duration magnitude.
Column 7 No. of station readings used to locate event.

P and S arrivals from same stations are regarded
as 2 readings.

Column 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 seec.

RMS =/R;"/NO, where R1 is the time residual for
thhe ith station.

*
Column 11 Standard error of the epicenter in km .
*
Column 12 Standard error of the focal depth in km .
*SCatistical interpretaticn of standard errors involves assumptions
which may not be met in earthquake locations. Therefore standard errors

may nd represent actual error limits.

Lf ERH or ERZ is blank, this means that it canno: be computed, because
of insufficient data.
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TIME
H: M:

S

STN OF
MAX .
DURATION

A5

DURATICN STN REC.

(SEC)

NO. OF
EVENT

ENERGY
PER DAY
(ERGS)

M >1.0

771201

771202

771203

771204
771208

771210

771211

771213
771214
771215
771219
771220
771221
771222

01:23:
02:43:
04:44

09:40
10:22
10:42

02:06
02:09
02:09:
02:12
02:12
02:14:

14
59

122

:58
129
:15

183
126

47

:54
:56

59
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A6

STN OF NO. OF ENERGY
TIME MAX. DURATION STN REC. PER DAY
DATE H: M: S DURATION (SEC) EVENT (ERGS) ML:>1.0
771224 02:33:34 2 3 2
13:22:03 2 4 5 11.04
771226 10:02:05 3 2 2 9.97
771229 10:30:41 6 2 1
17:22:17 6 3 5
19:31:42 1 3 4 11.29
771230 22:27:00 2 47 5 14.17 1.5
771231 23:27:55 1 5 5 11.18
780101 23:22:47 1 3 2 10.51
780111 17:28:10 3 2 2 9.97
780118 06:23:36 3 3 4 10.51
780122 08:59:46 2 3 3
17:38:38 7 4 4
23:08:34 6 4 4
23:09:10 7 7 4 11.79
780124 09:47:13 o 7 4 11.64
780129 13:38:39 7 3 4 10.51
780202 18:19:35 7 60 4 1.8
18:19:51 ? ? 4
18:27:36 3 2 2
19:48:33 2 10 4
20:50:14 3 5 1
21:10:23 3 3 4
21:47:45 2 8 4
22:47:34 2 9 4 14.49
780203 08:30:15 2 40 4 1.4
08:30:32 ? ? 4
21:58:18 2 10 4 13.96
780204 19:19:35 2 3 1 10.51
780205 05:54:45 6 6 3
13:08:50 2 30 3 13.57 1.1
780206 09:37:56 3 ) x 10.89
780208 12:54:61 2 2 3 9.97
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STN OF NO. OF ENERGY
TIME MAX. DURATION  STN REC.  PER DAY
DATE H: M: S DURATION (SEC) EVENT (ERGS) M >1.0
780210  21:27:22 1 5 5 11.19
780213  04:24:13 ] 2 -
07:37:39 1 3 1 10.62
780214  04:35:10 ] 3 d
11:47:09 ! 3 3 10.81
780215  03:28:39 2 5 5 11.19
780217 23:51:58 3 10 5 2.1
780219 12:21:55 2 9 5
13:05:16 2 12 :
17:06:07 2 5 2
19:36:18 7 3 1 12.51
780220  17:12:45 1 2 1
17:22:12 1 2 3
17:26:10 1 3 3 10.71
780221  03:13:10 6 . 3
08:17:05 1 3 4 11.04
780222  02:05:49 1 4 4
18:46:24 6 4 2 11.19
780223  01:08:57 1 2 1
05:01:25 7 3 3 10.62
780224  01:09:53 1 2 5 9.47
780226  05:05:20 1 30 5 13.57 1.1



FRUM DECe 1o 77 TO FEB. 28+ 18

DATE ORIGIN LAT N LONL w OEPTH MAG NO GAP OMIN RMS ERM ENZ GM
1 771202 940 S6.96 35= 0,91 #2=57.87 3,21 O0s01 10 285 3.9 0.06 0.0 0.7 CI
e 771203 ¢ 9 25.76 Je=58,79 B2-56,06 198 =0.86 10 118 2.6 Ve01 0.1 0.1 B1
3 771203 ¢ 9 40415 36=56,79 82=56,04 Celb =0,86 12 118 246 0,06 0.2 0.6 sl
- 771206 ues 53.18 d4=58.18 B2=56,.48 2.26 =041l 12 132 Led 0405 0e2 Qos &1
5 771208 {0 33,79 36=57,28 82=906,77 0.90 le54 1] 96 le4 0.U& 0.2 0.5 81
6 771208 1320 17.99 34=50,37 82=55,.,82 1625 =024 12 165 2.4 Dela Oe2 0485 81
7 TT1210 €53 6,08 36+58,35 82-55,47 CebS =0s86 B 156 o4 0.05 0% 0.8 8l
8 771214 ©60 15,09 34=56,17 82=56.44 2.79 037 10 1o 2.9 0,03 0el 0.3 8l
9 771222 959 93,07 34-58,27 B82=58,.24 1659 =04il 10 192 1a7 0407 043 Ueb Ccl
10 771222 10815 27.27 34=56.54 82=-55.00 4,02 1e87 6 158 3.0 0.06 0.7 0. &1
il T7122¢ 1852 57429 34=56.80 82-55,94 3.56 0401 10 135 o9 0402 0ol 0s¢ Bl
12 771229 1122 16406 34-58,94 B2=55,94 3e73 =0440 10 129 o6 Us03 0Uel 0.3 8l
13 771229 1931 40480 39=56.78 Be=56.0¢8 3e71l =086 10 135 248 0472 0ol 0.2 Bl
1 Te0103 21 9 7.39 34=58.29 8B2=35.64 VeB3 =060 6 231 2e% V.09 lel 446 C)
1% TBOI18 523 34.58 36=58.09 Be=56.24 2e78 =0.,86 & U6 2.0 0.01 0«41 0.1 CI
16 780122 059 35.25 34=55,67 H2=57.46 2+.38 =Q0.86 6 201 le3 0402 1.0 0.3 C1
17 780122 1738 37.06 3e=56.31 He=57.34 Le06 =0.60 & 143 1.6 0402 0Uel 0.3 Bl
lo 780122 23 8 32.78 Je=56.33 H2=57,3e 0s28 =0460 8 142 148 0401 0ol 0.1 81
19 780122 ¢4 9 9434 34=58,.32 82=57.38 1e23 =041l 8 14¢ 140 0402 0ol 03 Bl
20 780124 yal 1173 3e=56,.20 82-%96,20 2452 =0s11 8 loe 3¢l 0.08 Vel Ue?7 B1
ei TBUL29 1338 38,37 36=56,52 82=55,46 1e52 =0.86 8 149 3.8 0.0] 0.1 0.3 51l
éé TB0C02 1819 36,79 34-56,53 82-55,49 1.15 1e80 16 111 348 0.0 04l 045 81
23 T80202 1948 32.22 34=50.46 82-55.5¢2 l.23 0e2l 8 1952 340 0401 0o 0.3 81
< 780202 2110 22.25 34=56.62 82-55,59 le46 =0.80 8 146 4.0 0,02 0Ol 0.5 51
é5s T80202 2167 44,53 34=56.85 B82=55,52 1e72 0.01 8 143 3.9 0401 0.0 UV.c 81
2% 780203 030 lé.60 Je=56,06 82+95,99 1.76 1e44 |a 106 3.8 0.08 0e2 0.0 81
27 780203 2158 17,33 36=56,58 #82-55,59 1.82 0s21 8 146 .0 0,03 042 0.7 81
28 70205 356 42.78 3e=37,.80 82=59.41 1s85 =0.26 6 209 2.7 0.03 0.3 0.7 CI
9 780205 13 8 49.02 36=54,3% 82=56,69 J.e2 1el8 12 147 3.9 0.06 042 0.6 81
30 Teu206 %37 S6,.,23 Je=56,.06 82=55.61 1.88 =0.60 8 142 4.1 0,03 0.2 0.7 51
31 780208 1¢S5 59.53 36=56,39 82-55.73 0491 =1.22 6 108 40 0,03 1.4 d.9 C1
32 TB0210 2U2T 21440 34=56,55 82=57,38 187 =0440 10 127 149 0.03 Oel 0.2 81
33 TBOZ13 424 12,28 34=57,99 B82-55,26 1el3 =1.22 6 156 3,0 0.02 0.1 0.7 81
Je 780213 737 38.80 34=56,55 B82-58,.15 0.71 =0.86 6 237 2.9 0.02 0.6 148 Cl
35 780214 435 9,44 Je=57.26 B2=57.98 1.07 =0.86 8 lab 1e7 0401 Uel Q.2 B1
3o 780216 lieT Be3l 36=57,13 82-57.99 2440 =1.22 6 155 2.4 0401 0ol 0.3 81l
a7 780215 338 37.88 3e=56,4] H2=50.0% €e40 <0440 10 153 3.3 0.02 0.1l 0.3 51
38 T80217 2351 57.78 36-58,29 82=57.02 1.98 0e21 10 159 08 0402 0e1 0.2 81
39 TB0219 1€2] S4.27 36=57.93 B82=%5.84 0.32 leld 10 132 241 0403 041 0.3 81
a0 TB0219 13 5 16417 34=58,30 B82-55,.80 1.72 0437 B 266 2.3 0,02 0.2 V.3 Cl
“l 780219 €358 32.97 3e=58,20 82=57.81 019 =0.26 8 220 1.0 0409 043 Vo> Cl
LT 70220 1722 11450 Je=57,6] 82=58,73 1493 =1.22 6 181 2.3 0.02 0.7 0.6 C1
LE TH0220 1726 10413 3e=57,73 s2=58.82 1,69 =0.86 6 188 2.4 0.02 Uo7 Vo7 CI
“s 76022‘ 313 10447 Je=57.606 B82=58.74 lebe =0.60 6 183 23 0,02 Ot 0.6 C1
45 780221 517 Sed2 le=5d.69 B82=56,23 1.28 =0.86 8 )0 le? 0.02 0ol 0.2 B1
st To0e22 ¢ 5 47.96 34=59,68 H2=58.81 l.086 0.0 4 51 4.4 0.02 040 0.0 CL
“7 780223 2 1 26,27 34=56,55 82=57.43 1683 =0.86 6 ¢U2 148 0,01 0.1 Vel CI
. .8 780226 3 5 19415 36~57,86 B82=56.77 0.2 lel8 10 106 047 0406 0ol 0e3 81
d YN CUNEIUN Rl



