A REPORT ON THE
AUGUST 25, 1979 JOCASSEE EARTHQUAKE

Pradeep Talwani, Principal Investigator
and

Don Stevenson and Ken Taylor

Geology Department
University of South Carolina
Columbia, South Carolina 29208

80 012204 45



N | " )

INTRODUCTION

On August 25, 1979 (9:31 PM EDST, Aug. 26, 01.31 UCT) a magnitude
3.7 (MbLg’ BLA) earthquake occurred in the vicinity of Lake Jocassee,
South Céro]ina. This MM intensity VI event was felt in an area of
about 15,000 sq. km and was recorded locally on the three station Lake
Jocassee seismographic network, and regionally on seismic stations in
South Carolina, Morth Carolina, Georgia, Tennessee and Virginia. Within
24 hours of the event we deployed four Sprengnether MEQ €00 portable
seismographs in the epicentral area. This report presents an analysis
. of seismic data recorded in the 20 day period following that initial
event of August 25. During this period (August 26, 1979 - Septeiber ‘15,

1979) 26 aftershocks were recorded and they ranged in magnitude from

-.60 to 2.0.

INSTRUMENTATION

The main shock of August 25 was recorded on 3 permanent seismic
stations in the}immediate vicinity of'Lake.Jocassee. A1l aftershocks
were recorded on four additional portable seismographs which were

deployed on August 26, 1979. The station locations are shown in Figure 1.

RESULTS

In the reporting period 26 locatable events were recorded (Appéndix
I). Figure 2 shows location of the main event on August 25 and aftershocks.
Most of the activity 6ccurred in a group abproximate]y 1 km south of the

lake and about 3 km from the dam.



JOCASSEE ERRTHAUAKES
AUG. SEPT 79 TFD 1.0

83 oo . _ L 4
59, 53, S7. 55. 55. S 53
I i | ] - [ i I
\.\\ \ C,"AJ\
— f/\\’/S 2.0
—_ . ’l\):,? .f I
- J)-—‘- =5
‘ch
— -7){\’ _5a
9]
N .
— -39
] |
!
| Ay , ,
- o'sL2 Y, |
A, 5 é"‘j) i
- \\\_/JQ\AU T ' o3
ENPAS |
= .f\\f] 59
NS J |
‘GPFS \__DGCS‘?“T> g‘::j { :',__-4
SMT 3\“) 5 o
- 3l Uy 5 aKrs |_--
L“‘{J (i,/") ,}
S |
—_ . \) ( ‘1_;,;
N 5 |
- ~j:“"’\-"; (—\,\ £y /Cb—, I_A:-J
¢ > 1M Uiy e ,' -
I ! l | i ] S,
IV |
- SJ h 12 d
(b ' 7 ST |

’ T - 1 7 ‘ }
lb[ﬂiﬂ![ﬂ LFJJEH [LU(DJL'\W-;AIQJ
L_ _._.1-._..-_.,.___.L__ —t - IS U G —_

I O LI 0 { ¢ " >
ASLHTTUDE UER TH (0

$ PERMANENT

‘T PORTABLE
Figure 1

“1



MAGHWITUDE OEPTH (KM)

Figure 2

@ 3
JOCASSEE EHHTHQUHKES
AUG. SEPT 79 TFD 1.0 ;
83 [~4 ) '!- ! | g ' o ! o '
e N L Y
< L
. L (’/ 1.5
12
& ‘:\v’-”"b /I .o
GRS jA
\ fg‘,j"“ /);_9 ‘o5
. L W ,,.35.00
— \L & g/‘-’\‘/v L £0.5
.’fs\l\“‘\ ) g ‘\ :
5 LZ\;} > | 530
i\\ [ 58,5
— 'M“‘ / |.53.0
§ Y I
“ /\/«f:"}\\ )L';dl
u} 3'/ \\AU 578
Q A q’bj\) ,\[\414’ 570
OF pb ST
i '{\\‘.i\; o 54*’/’ |_<6.5
] ‘.;;" © \é\j &S-‘:*J
e gFJ‘ L 55.0
@ c—-tifi 3Jx:’3
:”Q;J ?N |_55.3
7, 4 X!
0 5 mﬁ]""\”_i_{\:ﬂq S;,/fr-cz- l_55.0
1 | ] ! ) 4_)-'(3" , ' .
S figqf/\(:’,_'l..q:_.'ﬁ_) |_su.s
i I I I ] T
= o |O|O]0] Ojofal+!x]o
-i. 0 .2 3 4. . 1. 2 ., 5.



Jocassee. According to that, the Magnitude of this event Was 3.1. The

scale ig being revised noy.

INTENSITY SURVEY



Trial Focal Origin Time
Depth (km) 0lh 3im

1 46.66"
2 46.59"
3 46.51"

Long U
(829)

56.64"
56.36"

- 56.26"

Depth (km)
1.0
2.0
3.0



The epicentra]
direction - corresponding to
The lTocations reporting a‘MM intensity
marized jp Table 2, :

DISCUSSION

The OCCurrence of a MbLg 3.7'event

ents/day (pec.

event every 2 days (Dec. 78). The Tevel

to about 3 events/year

1979 (Fiqure 4, top row),
indicateq by bars.

row,

Each data point fepresents

a 10-day
First r'ow shows

the average watep Tevel in

> With the bars indicating the maximum
O-day Period. The Change ip Water Jeve]
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TABLE 2
LOCATION
INTENSITY V—VI S.C. SALEM, TAMASSEE, SENECA
INTENSITY V S.C. TRAVELERS REST, LIBERTY, CENTRAL,

TAMASSEE, SALEM, SENECA.

N.C. LAKE TOXAWAY, CASHIERS, WEBSTER,

SCALY MT., ZIRCONIA
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befween the 10-day mean water levels is shown in the next row. In corder
to quantify this change, the area in each segment, below and above the -
zero (or no change) line was calculated in arbitrary units. This 'change
time', representing the duration and amount of change, is plotted in the
next row. This was compared with the total number of events (in 10-day
period) and the times of eveﬁts with magnitude greater than 2 were ndtéd.

The most dramatic decrease in'the lake Tevel occurred in early summer
1978. After July 1978, the lake level was raised for the next few months
and correépondingly there was a large 'change time'. Few weekg Tollowing
_the raising of the lake there occurred three M > 2.0 events (8/21/78,
9/21/78 and'10/05/78). We suggest that the general increase in the level
of activity was caused by'the rapid rise of water level in the lake.

In February and March 1979 the lake level had beeh lowered to 85'
(100" corresponds to 1,110' ASL) and was rapidly raised to 97' in March -
April 1979. We suggest that this rapid increase in water level, with a
corresponding 1ar§e ‘change time' triggered a series of events that
culminated in the MbLg 3.7 event on Auggst~25, 1979,

The earthquake (#13) occurred in a "seismic gap" between the aftérshock
zonesrof previous large earthquakes and its aftershocks were deeper than

those of events #3 and #7 (Figure 6).

COMCLUSIOH
In our previous report (through 1978) we had concluded that, "Now
a large number of the 'lTocked' portions have been unlocked -- and the

rocks have adjusted to the new stress condition caused by impoundment.

The Tevel of seismicity has dropped consicerabiy. The lack of earthquakes
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13

with M > 3.0 after the initial shock Suggests that the surface areas
of the locked portions (to which the magnitude is related) are too small

to cause any major'shock (ML > 3.0). Consequent]y ve would conclude that

Iowering of lake Tevel] followed by a period of Sustained, rapid refilling."
Our previous observation thus appears to have been borne out by the
occufrence of the August 25, 1979 évent. Thus it appears the tonc]usion

quoted above is stil] valid,
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