e p——

responss Jeade 1o an accelersted crmep which
teruthates 1m an instability ehen the slope
reaches the unrelazsd unloading stiffness of
the surroundings. The sodel dessribes time-
dependent processes leading to large scalae
rupture and the sssocisted fault slip.
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44 THE STREISTMC oF THE LITHOSPHEL.
LH AN ZAXTHOUAKE CTCLE

Florisn K. Lehher (Divielon of Engineering,
Btowg Uniwersity, Providance, RI 02912)

¥ictor C.F. L{ iDivisiom of Engineering,
Brown Calversity. Providence, PI 02912)

The large~scalas response of an elastic
lithosphere riding on a viscoslastic asthenc-
uphare to periodic slip at a zrasafors or
subduction-cype plats boundary has bemn
describesd by an appropriate limic cyels
salution for the generalisd Elssssar-type
plate model Inetoduced and analyzed pre-
viously by Rice [1980) and Lehnar et al.
({1980}. The periodic behavior of displace=
mente and stress, thelr Jecay awey from the
plats boundary, and a resclutiem into co=
seimmic 4nd posr-selsmic strese alterstions
have bSeen obtalned and thelir Jependence on
plate velocify, recurrence cims, and 4
charscteriscic relazation rime investigated.
Poer-selemic strems altsrstions of equal
8ign aw co-saipmic sty Jusps sppear
svadually ar distances beyond ona lithosphare
thickness end bdecoms progremaively sers
important than the latter. They are followed
by & much slewst post-geismic stTess cecovery
extendlug typically over B03 of the cycle
length. The vesults af this study should
arovide ald ih Leterpreting datas from soni-
toring stations with a =tew on discovering
potential long ter3> precursory irends.

5 1%
DISLLLATIONS AMD DISCLINATIONS IN FAULTS

John Sruce Davies { CIRES, Zniv. of
Colorade, Bax 4%, Soulder, Cs.80109)

A crack or faulr fe sodeled asm o
combination of dislocattons and diselin-
ations. The body of the crack i3 dus ts
cranslational Jisplacements and is
equivalent to the dislocarion density
field. The :rack tip ‘s due 10 rocational
digplacements and 1s squivalent 2o che
disclination density 7lald, The fundam-
sazal relationshipe governing thess
Clslds and thalr Incersction have been
darived for conttnuous dlstribatious

and specislised io dipcrece line cracka.
These camylts are applisd to various
types of faults and sxplaln vhy atrikes
alip faylts end in thrust/rormal faults
vimlding the ssvocisted echelon patcterns.

Geothermal Systems
Emerald Hi
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Keiiti Aki (MIT), Presiding
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Viger P == arar (0395, Nenvers, 07 A227%)
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GROUXD MOTICN IN THE YRAR-FIELD OF a FLUID-DJRIVER
SRACK ARD TS (FTENFRETATION IN THE ITVIT OF
SHALLOY VOLZANIC TEDMCR

3. Choust Department of Zarth and Planetary
3elences, Masssachusests Instituie of Technalogy,
Cambridge. Masz. X135}

‘e presegt a atudy of “he action af the
in the near-fisld af & "luld-iriven tensile
=mbedded lp  jayered “alf-space. The source
shat ve consider is tha ‘erxy apening of &
chazne. zonnscting *we “luidefillpd zfucks and
the caupe 2f the opening s excesn presmure of
fluld {n sne of “he sracks. Yo zane » 2caplete
representaticn =f tbe three cxponents of groun
matisn .n the apace, “lae and frequency iomaini
mnd mpalyze ihe effecta of Fliuld compressibiligy)
souree iepih und aedlum struciure on the grouns
response.  Using this model, we view an episadd
2f voleanic “remor &8 8 “ontinucus sequence 4
produced by numersus lerky openlngs of tharnele
accarring randszly .n time slzng & chain =7
sracka.  Our resu.ts wre appllied g the Detober
S-6, 1967 emst rift srupilen of Yilaues voloans,
Hawvall, fzr which s wenlih =F delzmirc lata s
avalluble. The Sresor ibserved luring that
eruption susgests an area of D %y 1 k@ for ;
individual cracke and 8 mate of lerky apening of
1 per second, each izvolvieg en !meresss 1p
carity volume of «0 », . pressure ir af
0.00k bar, and 3 -elrzic ooment af 147 fyne c=.
The total =oment niexrated Sver the entire o
furation 2f =yescr fsr the eruption 1s 0.5.10%
fyme o=, musnly tydvalent e v single zagnitude
M5 saribguair. The jelsgic sourfte parazeters
acd other "lell crervatlans ofTer cconstraints
3 the “rreas f Zass Lt £ oand wre
-~copat!Tle with -he wigesx ;rezsure wnd viicoal'y
2f =mg=a .n the =unge of 0 “5 %0 bar apd about
3% polse, resgeri.vely.
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-FRACTLRED ZAPTH @ITH
HDR CECTHERMAL IVERGY

%, Akt Departpent of Zarth wnd Planetary
Sciepecen, Magsacouset nttitite of Technology,
Caphriige. Massachuseita 02115}

sazaive apd acilve selssic <xperimenta
sarried 7ut at che Fentos 41i] Hat Dry
3y “he los Alames Solentific Laboras
Their results nave been lemcribed in

22 (1577 and Fenser 11373 In =he
ed 2o Tynthesize their

th a soherent picture of trhe
we found Lt necessary

: 2 ATFe=giale
IPASES CAm be Stidies By letartiniae Zethods
GEing mefimcted and ITpYerTed Javes, Dus Ife
voluse cootaining e l-sch.e Trecks reguires
sodelling Yy & randiz oedins,

The radius cof Fresoel ccoe L3 usefil for inters
preting ¢ *.Zen®i ‘ovslving various
=3 Jourtesreflector=
receiver . For exapple, AR Lmporiant feciar
detersining “he a=p.iv ? reflested and
pnverted Ten fron SAl3T cracka (5 “he ratio af
‘he 3ize 7 Fresnel icne I Ghe 2rasx ife. Oa
the other nand, "te -andce =etls Zarmaeters such
a3 BMS velzc sepme_aticn
tisTance are ini -
antenuaticn «flags durin repagncien inradgn
che helerigenecus = . =e 26p2aining s=a._-scale
Tracks.

Comparison of selzmic lata far :mses in whizh
the Iracture 13 pressurized and apressuslzed
greatly he.pm 0 give unique interpretation af
dnta. Some results obimined here zay Ye axtended
to largersscale zmtural fecther=al jources. For
axanple, wve found That the extent :f % hetEro-
aenepus ¥olize =AY be inferred Trop the cbiervel
shape cf -ols enve_cpe.
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Bares exceeds the regionally sversged value
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SEISWIC ACTIVITY ASSOCIATED WITH
POTENT LAl CEOTHERMAL RESOURCE M

¥. Hau

Iy Foerkrust
4 Helnley

€. Herreru (all at Hawaii Inatlitute of Gacm
physica, Univ. of Hawatd, 132% Correa 4.,
Honotulu, H1 96822}

A series of ithree earthquakes (escimated eag-

Attude: 5.0) occurred withia the Neovolcanfe AN

belt of wemtern Maxico W of Hexico City om Peb,
22, 3, and 2, 1979, These events and theip
sftarshucks vere recotded by & porcable saismic
aetwerk deployed 3s port of the ROSE experimest-
by the Rewali Imatituts of Geophysics. fThe il
lacation of the main shocks and aftarshocks g ey
found to be concentrated nesr Lom Muf:u. 4

feglon thought to have one of tha highest goo-
thermal vnergy potentisls in Mexico, The dip-
eribution of thedr earthquakes coincides with o
raglon ~here Alverez (137%)} {pund talf-potential
anomalles that he suggescs define a potemtisl
asothernal fleid. Anocther concentration of

wrisaic Jotivity withio the suspected teglon of
geothermal potentlal iw evident from our data;

this suggests that local setsalc activity egujd

be uped tnm this tegion to lecate potemtisl o=
thermal rescurces.
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GEOTHERMAL EARTHQUAKES  TEMPORAL aND
SPATIAL CHARACTERISTICS.

Douglas 5 cCavit
David M. Hadley { both st Jierra Geophysicas Inc.
150 8. Santa Anits Ave. , Arcadia, CA 91006)

Seismicity analysis of four knewn gesthers
mal atean 1n Califoenia {Imperial Valley, Cona,
Lassen, and Geysers) and one non-geolhersal
ares (San Jaciato fault 2one} reveal agversl
ilarities and certain notable differences
wbien lesd Lo » possible definitiom of & geo= -
thermal esrthquake By convertiog local micre-
earthquakie catalogs (average msgnitude 1.75 ig
2.9) into a time weries snd comparing the
reiseicity with & generalized Poisson distribu~
tion, it vas determuned that J3% of the earth-
qushes sre clustered temporally within 18 bogrs
Jod wpat:ally within 10 ks in the geotbermsl
areds The aversge clustering Lime im the
fot-geothermal Jres 18 3 or more days snd the
AVETIEe 3patial scperalion ia grester than 10
km.  The sigmificant exceplivn is the Geyseen
area tn which no iewporsl clustering of esrth-
quakes iE obseTved This coatrests ts the
Lagnen srea which is tightly clustered in tims
sod i3 slwg & vapor Jominated reservolr. The
tpatial and tempaeal psttera of earthquabes st
Geyscrs suggests that the geothermal wells may
 alfecy the normal seasmicily ssaocisced with
ihe reservoir At bath Salton Sea snd Coso,
rarthquahe lusters tend to avoid regioma of
high heat-{low The b-valus within thase twa

by 0.2 to 0.4

-
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THL ALLATIUNSAE® 3ETWEEA A1GH PORE PRESSURES AND

SEISAICITY AT THE FEXTUM MILL NEW MEXICO HOT DRY
AJCE GEUTHERMAL 3ITE

Le Pgarsan

Jo Alprrgns

o domuth

Je o dridwmedl

He Potler (ANl 1t.  Geosciences Division, Los
-\}mns Scientific Laporatory, Los Alams, W
ETEELH

Low-level sersmicity nas Deen dbserved over the
243t faur years during periods ia wnich a HOR
reservatr at Fenton <111, NH «as pressurized to
credte low moedance flow connections between
=ells,  Activity usually staried suadenly fol-
fowing injeciton af % c¢ritical voluse of water
BUR to 30 af the manimm voleme previously
injected unger Migh Sressture] and stopped soon
sfter ne cesssticn af  pusping. The sudden
commencement 3 seismic  pgtivity probably
regresents the rnitidtion of fracture extension.

[n cthree experiments octurring tn March and

iober af 1974, #e were able to locate several
Rundred setsmic  evenzs uysing 4 single
thres-component Jeopnone tool. During the First
few nours sevsmic activity 13 confined to a
narrow planar zone intersecting the injection
well. Severa] deys of rnjection caused sctivity
to expand 1nt9 4 wide Spherical  volume
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