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CSMIP STRONG-MOTION RECORDS FROM THE BISHOP, CALIFORNIA

EARTHQUAKE OF 23 NOVEMBER 1984

Introduction

The earthquake which occurred 20 km northwest of Bishop,
California on 23 November 1984 continued the series of moderate
magnitude earthquakes which have occurred in the area during the last
decade. Many of the earthquakes in this series have generated
significant strbng motion records. The 23 November 1984 event
occurred to the southeast of the May 1980 Mammoth Lakes sequence of
four ML > 6 earthquakes. The accelerations from the 1984 earthquake
are all significantly less than were recorded in 1980, although one
station in this earthquake was located almost directly over the

earthquake origin.

Earthquake Parameters
The determination of accurate earthquake locations is quite

difficult in the Mammoth Lakes - Bishop area because of the complex
geology and the limited distribution of seismic stations. The best
estimate so far obtained by the U.S. Geological Survey (Cockerham,
personal communication) is:

Epicenter: 37.46 N, 118.59 W

Depth: 13 km, approximate.

Origin time: 18:08:20 GMT (10:08 PST)
The local magnitude (ML) is estimated by U.C. Berkeley (Uhrhammer,
personal communication) to be 5.9. No surface rupture was observed
in the epicentral area; little significant damage was reported,

though the earthquake was felt as far away as Bakersfield and



Sacramento.

The epicentral solution for this earthquake is complicated by
the occurrence of a small earthquake about 4 seconds prior to the
mainshock. It appears that the present best estimate for the
epicenter given above actually corresponds to the small foreshock.
Cramer (personal communication) has estimatedvfrom close-in data that
the mainshock hypocenter is about 3 km southeast of the foreshock, is
slightly deeper,'and has an origin time of approximately 18:08:25.
Close study of the accelerograms and trigger times appears to support
that interpretation. The impact on the analysis of the recorded
strong motion data would be to significantly increase the epicentral
distance of the close-in Paradise Lodge station. There would be .
relatively little impact on the epicentral distances to the other

stations, or on hypocentral distances to any of the stations.

Accelerograms

Strong-motion records were obtained from 12 stations of the
California Strong-Motion Instrumentation Program (CsMIP) during the
23 November 1984 earthquake. These stations are shown on the station
map in Figure 1, and are listed in Table 1 and Table 2. The shighest
acceleration, near 0.25 g, was recorded at the .Paradise .Lodge
station, within 3 km of the preliminary epicenter listed above. The
Paradise Lodge record has unusual high frequency energy; this is also
present in records obtained at this station during previous
earthquakes.

In addition to the accelerograms recorded during the 23 November
‘mainshock, records were obtained during several of the aftershocks

that occurred during following week. The aftershock which occurred




at approximately 19:12 GMT (about an hour after the mainshock)
generated the most records; however even for this event the records
were significantly smaller than the mainshock records. The Paradise
Lodge station 1s an exception however. More than 20 records with
amplitudes over 5% g and with good trigger times were obtained in the
week following the mainshock.

Bccelerograms were also obtained at many of the CSMIP stations
in Table 1 during previous earthquakes. A total of 12 records were
recovered during the two ML > 5 events of 6 January 1983 and are
described in McJunkin et al. (1983). The 8 records recovered from
the 5.8 ML event of 30 September 1981 are described in McJunkin and
Kaliakin (1981). Many accelerograms were obtained during the the May
1980 sequence of four ML > 6 events and are described in Turpen
(1980). The 5 records obtained during the 5.7 ML event of 4 October
1978 are described in McJunkin (1978). Discussions of the Mammoth
Lakes area geology, seismicity and crustal movement are included in a
special report published after the 1980 earthquakes (Sherburne,

1980) .

Instrumentation Notes

Radio (WWVB) time code was recorded satisfactorily at all
stations having receivers except the Long Valley Dam station, so
absolute trigger times are available for many of the records. Also,
note that at Long Valley Dam the centrally-recorded sensors (channels
1 - 13) failed to be recorded correctly; this was the only instrument
malfunction among the(l2 stations.

The Vermlillion Dam station, on Lake Edison in the Sierra Nevada

mountains, is inaccessible from fall until spring. Thus, it will not



be known until late spring what acceleration was recorded, if the
instrument triggered. It seems likely that the system did trigger
however.

The sensor configuration at the roofkof the Mammoth Lakes High
School Gymnasium has been slightly changed since the 1983 earthquake,
as will be noted in comparing this report with the earlier reports
noted above. Two sensors were repositioned to reduce noise levels;
however the records should still be directly comparable with those
obtained earlier. Also, note that this is the first‘record obtained
from the gymnasium since the free-field instrument was installed to
provide a record of the freefield ground motion for comparison with
the motion at the base. A time code generator (internal clock) was
used at the gym and it operated satisfactorily (a similar clock at

the Chalfant station was not yet operating correctly).
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Ground Motion
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Ground Motion
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Structural Response
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Structural Response
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Structural Response

— e m—m . e e e e — . —— —— . — —— . — — . e — ——— —— — — —— — —— — — t— — — —ttn | — e

< | A A 0
b0 B N ool punodn €1
1/\\\pl}\lWA%Mﬂﬂ\/)(\()xuf1\:lz\nn;\/nzx\(;)z\zu>(:\/w><>(zs((f\z{><>/a/x/\»g;zf\/\zz\/sﬂﬂ;\<Jw;»nﬂ\suww
T T e S e A e s T
(l\\f(@(m.ﬂ&\é\(})\lﬁ{)\(\ég}}{,{.xa;«?\,{{,,,,,..}\{(\/\?)\zm_:&;)?_wllﬁm

67010 , a/\/<\/x<>(\f\«;x/\\i,\quw(wmmm;;mx

b $0°0 , fi - Jd00(4 punoJy 8
" %00 T T o
I - R S AR 9
T TR eos T T Y T T T T T T S dood puz §
/\\()()l\/A%QMWNﬂ)\/\)\/\/\l)f\()()(\/\/L/J«)()/\iﬁt\(\/\()(>&/3ra/\/\/\/\/\/«x(\/\/\}«)fﬂ{}i(/ﬁJﬂ\l):}ﬂlil@MH
1(\/)/\l\)(msMmJm\()/)()()(\\/i)\/\/\/\/\/)&)()(\l({\/\/\(><\<}\/()\/\/\ﬁ3/\/\)(\/\/>)&/(111)«/3#%\()&Jﬂ!11MW|
1[\()<»‘\/4wmmwd\\)<)\)\/\\z(z\/x<><><><(\/\/\s<<>«/\(><>«z\/\(>m></\f\>\/x;<;s></\fss(>\(m<w)wmmm|(HH

b £0°0 dn - 400[4 punoag T
)

(1)10°2E£Y8-€8100-88EY5 P40I2Y 88E¥S "ON "®1S dIWSD

3G uLep YydonN ¢/8 - doysig



24

Structural Response



Structural Response

*sbuLy004
pesuds 831842U02-p32U0JULIY :adA| uoL3epunoy
“S|LeM J4B3YS 93942U0D Ioejd-ulL
-1SeD PadU0jULa4 UL Paseous buLdeudq |9931s
[BOLIARA $SBSSNUT JOOA JO pUOYD UaMO|
40 aue|d ul BuLdeudq [9393S |LIUOZLUOH
(W23 SAS DuLlSLSIY 99404 |[BUILET]
*SUWN| 0D [933S U0 ‘S3assnul
[991S AgG pajdoddns *2°0 21 S3SLof gxg
1WRYSAS BuLAudR) pPROT [BDLIADA

"p/6T POIONUISUOD “‘g/6T paubLse(
"pUd 1S9M 1B ABMAUQUD |, HZ BSLUA-MO|
snid ¢,yvT X ,0T1 :suoLsusuLg 9seg

0/ 1 :punoudb mojaq/
9A0Qe S3LU03S "ON
YD) SR Yjowwep ‘pA[g URLPLABY

pue py Mded BAUILS

wnyseuwAy [ooydS YbLH yjoumiel - Sa3e7 Yyiouwey

1U0L3P207




M3IA NVd

punouig

Structural Response
|

26

M3IA NOILVAI I3

B N S T T T S Y T T W U

b

WNNISYNWADS TOOHOS HOIH
SAINVT HLOWWVW



27

Structural Response

L5G2=M ©oEPE=N 1UOL1RIUDLAQ 2DUdU3SaY 24N3INARS

— D G e G G G ST IS G GEE GEED GEEE GEED GEEE GIEE G IS D N GED GED I SENe Gl GEms G GII END GEND Gl GIE WD GED Gmn GUl D GED dUS GIL GED GED D TS e -

S e e T A S
6 400 T W or
1;><17\(;mw(WMwqmﬂ»</)y\<1)s<,»<,(1\(«(:>s((;4«)\(zs‘)x(asx;x:x¢s<(sxlz><1s()»<z>&(x<e2s</ss</s<5;\<)»;>>x/\r><s\()\((7(/;«;>><{;s(;(ﬂm;s;asqu<f;\MW||
6 %00 _ N T
(<<(<4%MA«me<z2z<a<<<ss%§s53%>33ss>9?2922>>>5§\<(§1<<<<é§%{{(g>>>>$>>>>>3%4<dzefgzadzeeeéézHHH
N L
b 400 | " ) M
b 0% | N - jooy G
b %070 | %%sé,zz N T
byoo — | N . €
6 €00 . _, dn .z
b €00 | M - punouy T
(1)50° TEEYR-GET0D-TOEYS P40y | Sm%_ "ON "®1S dIWS)

WNLSeuwAn [ooydS ybLH yiouue)
Sa)eT Ylowwey



Structural Response

28

b 500
b €00

6 €00

Aoﬁ -d s

(T)P0 TEEY8-G572S-28YHG PA0IBY

UOL129S UOLJOW-PUNOAY UL UMOYS OS|e PA0d3d SLY])

28715 “ON “®1S dIWSH
piaL4 9944 [00YdS UBLH sayeT yjouwey
SR youey



29

Structural Response

0l0€=M “o212=S

SUOLIRIUBLUQ 2OUBAD4DY 24N70NU2S

b €00 M " " 6
b 2070 an . . 8
b £0°0 S - 1sa4) 1481 [
6 200 M " " 9
o ¢0°0 O_D 1] u Mcl
572070 S = 35847 J8juey ¥
@ ,_”0.0 3 m 1\ |m.|
@ ,_”OO ‘ O_D u " N
b 1070 g - juswINQY _Em.uf_ T

W9 £%#:°80:81 _
- —_— . - N MNP AR ——— - - - - L - -

-———— W - TR P W - — -
1995 "ON "®31S dIWSD

(1)€°€€EY3-99103-T9€YG PA0OISY

weq eyewaut |




30

Structural Response



	Content
	Introduction
	Table 1
	Table 2
	Ground Motion Records
	Structural Response



