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tlte recurrellL IH l<.;r()cLlr Lltqunk" IIcL IvlLy II LI", r"glun, li nd the 6[" 111gl1 ' ClIlp c pnl:ul' c :,olut±un3...,--l~1-t-e-
ity in stri ke (north-northeast) of the dOll1e aX1s~. the major faUlt . ted to indicate that this has t, 
lineame nt set , and the inferred mantle ridge of Slll1mOnS (1964). n Recently discove red veins of 

>~611ayanan Shield of Vene z uela pi 
CLAY NINE I(i\WGY 01' SaNE ARCTIC SOILS ON TilE NOI('l' II ERN CUflBERLAND - lY Suggest an origin by direct, 
PENINSU LA, N.\1 .T., CANNlA "hemical analyses of the mineral : 

Isher\olOod, I)ana , De partme nt of Geological Sci e nces and lnst i .; lesS than 0.3 percent alumina. 
of Arc t l c and Alpine Research, University of Colorado ches the composit ion of the pre ' 
1l0uJd er , Colorado 80302 ' ember of the Beidellite- Nontroni ' 

The typ es a nd abundances of clay minerals in fifteen Arctic B ' f the sample , and its overall ch, 
Polar Desert soi l profiles formed from Neoglacial and \VisconsriOn"T:. : jgin by alteration of any co n cei ' 

19neoUS rock . Further, detai l ed 
glacial d e posits were s tudie d in re l a tion to age, litho logy of f ' • indicated that nontronite Vias e 
parent mat erial a nd to variations in vegetation and topographl so. Th h 1 
position . Qualitative a nd semi-quantita tive x-ray analyses Ofc 31 present. oug some specu ar t mples contained no remnant prim 
c lay-sized fraction s how that illite (partially d eg raded biotite) ~ 3JO nerals. Both would be expecte 
v e rmiculite ilre the dominan t clay mi nerals in soils derived fr Iv e ithe r hydrothermal alteration 
g raniti c g neisses . Ninor amo unt s of c hlorite, halloysite and/

rJ 
, ' n origin is therefore postulate 

kaolinite also occur. Ill ite is more abundant than vermiculitO
r 

; ac ted to dissolve and mobilize 
most profiles, was identifi ed along with chlorite in th e unnlt

C 
all. " y iron formations. Subsequent in 

par e nt ma terial. In co nt rast , randomly oriented Ill ixed-laye~ i~~£J solutions formed the nontl'oni te 
montmo rillonite is found only in soils formed from deposi t s of {t" 
basaltic origin. Soil clay-mi neral as semblag es appear to vary III ,{CITY AND GLACIAL REBO UND IN THE CENTRAl 
age. In ge ner"l, t here is an increase 1n the am ount of vermicul l:t • ,(oba , Alan H., E . D ' Appolonia Consult in 
i n t he ~ h ori~ons of. the progre ss i~ely older g rilniti~ so ils. \-lit ~ . Duff Road, Pitt sb urgl:, P ~nnsylvania IS , 
the e ntlr e SO lI profl1e , the relatlve percentage of ll1ite dec ' t untain, Les t er J., E . D Appolonia Con, 
t owards the surface . This loss of illite is accomp a nied by an

r ur
, ~Duff Road, Pittsburgh, Pe nnsylvania 15 . 

inc~ease in t he a mount of vermiculite, t hu s suggesting t hat the I~o tectonic model for the Central Stabl 
domlnant process of pedogenic clay d evelopment is the hydratio t[fee t of glacial rebound as well as oth 
mi ca t oget her with ionic substitution resulting in an il lite t: or r~.p late movements, mantle plumes , and r 
v ermiculit e tran sformation in th e upp er horizons . at ive relationship between seismicity 

') 'I~d by the co in c id ence of t h e glacial ma 
PREC1SION GRAVHIETI(Y AT THE GEYSE I(S , CALIFORNIA ,.quake epicenters. He propose that thi s 

Isherwood, Hill iam F. , U. S. Geo l ogical Survey, Branch of ~ trC Ss r e l ease at the glacial margins d 
~heoretic a l and Applied GeophYSiCS , Denver, Colorado 80225 y ~nee between areas st ill load ed by dri 

A tYPlcal geot hermal well at The Geysers r emoves about 68,000 kg ~ . "" ~ithin the glacial forebulge , a nd the u, 
fluld pe r ho ur from the s ub s urf ace. A ne t ma ss los s of this f .• ro results in r ela tively earthquake-fr 

. 11 d I . . . amouij' < f ill w~ pro u ~e a C lange 1n grav1ty which s hould be d e tectable in a ' ' [ , a ring 0 e p centers at tIe glacia t 
Ome, IJrovHled the los s comes from a re se rvoir ben eath the ob Y ... ,!thin the for e bulge, and another epic 

' . serv{ ) • 
statJon a nd from I_lthln several kilome tres of t he surface , For of t he glacial forebulge. The co n cent r/ 
example, J f l'xtr;!ctcd m:1S S were ""ll11.\ l os t from th e 1 to 2-km d tinted by tectonic effects in areas of 
o f well completion in the older part of the fIeld , there Hould ~:t ·.~(ng s uch as New Hadrid and the St. Lm_rt 
than 0.1 mgal c hange pe r yea r --more than twic e the amount dis ti cnt. 

bl b . .. ngu( b 1 h h d i . b i a e y preC1SlOI1 re~eat g r avlty. Pre l iminary measur ement s a t Th e figure e ow sows t e stn. ut on 0 

Geysers geo the rmal ft e ld suggest that: (1) fluid depletion is e ,:ntcrs in the glaciated region of the ce 
occ u rring at a true re se rvoir d e pth greater than I, km; or (2) a1 led Sta t es intended to support our conchl 
there is r e charge inunediately be n eath the gravity net a n adJ' t "15Si ssippi Embayment and the Appa 1achi2 

~ _ ' accnt . l 
part ot t he reservoJ.r is bein g depleted; or (J) the re c ha rge or (ous small clusters of epicenters t h at 
eleva ti on change in t he region is g reater than anticipated f r om 'Ir~sting characteristics : 
present mod els of vapor-dominated geo thermal sys t e ms. : . finny of the epicenters are situa t ed ~ rns . This is true for those at ~Ianhatt< 

DIRECT CRYSTALLI ZA'fION OF SMECTITE CLA Y (NONTRONI'fE) III w.;es tern Indiana, Louisville, KentuCkY . ' 
PRECAMBRIAN HYDROTHERMAL VEINS , SOUTHERN VENE ZUELA . Furthermore, the Appalachian trend aI, 

Ispho r dine;, I>iayne C., Departme nt of Geology and Ge ,(Jl limit (in southeastern Pennsy lvania ) 
Unive r s i ty o f So uth Al a ba ma, Mobil e , Alaba ma 366Sf' ,,~'JIlodal limit a long the northeaste:n u· 1 

'I'he presence of clay min e ral s as constituents of hy1 • There is a noticeable absence or sei, 
mal ve ins has l o ne; bee n attrib ut e d to e ithe r d e uter~~oth~ . ';~l limit in a 200-'flIil e wide marginal z,: 
hycl r o th e rmal al te r a t ion of pr J.mary ve in min e rals or th 01' lon of t h e His s i ss ippi Embayment) carre , 
s,ubsequent . alt e r at ion by mete?ric l'/aters , [ o llowing ex~~: , " , Iadal for e bulge ." Beyond this 
'Ihough varlOUS clay minerals nav e bee n synt h e s ized dir - J urrence of seismici ty, as in western ee\ ,ee 
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