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..,the ..Uh ot trvn, capPer, 90ld Ind ol1tln110 
..,..,P •1-ts ("'E), •IWI 111011 ot '""'· nlcul, c:o­
.. lt, tlld !'11;£ 11«11r In Hl"POllt1nltn and partly llrJlll'• 
ttntzt<I ul trmaflcs r1prws .. tl11'1 1 wi de rll"J• of MU• 
l9rllllk 1ni1e •Ill tctonk .. viro,_,,u (e.g., stratt­
forw lntrusto111, ooMolltas. and ••ti• -llt111). Ill· 
the tron, lllllch h 11trtlcvlarl1 "" tn -trial 
rocts, II nport.i "'" tor tlla ft"t tt• In tlle AcoJe 
llnatf l•!'lllellte), "'lllP11tnn. ~•ttl- det«­
alnlld ., lltCTVprgOe 11111,... •- 1 rantt of 90. Z to 
"·'wt. I 19, lllllen tile ~1nt,. ~-ts 1ncllllft C.D: 
fn111 not d«actllllo (ndl ID 7.D wt.I, It :nd-1.5 we.I, 
Q1:1w-O. J wt. I, and S:nd (p11up11orus •• not 1nal7zt<IJ . 
Pluses fOUftd HIOClltt<I wltll native Iron l11elucle .. ir. 
Htto, tlontte, •9"•tti:., Ind Plllthndlte, tlle latter 
rtprt1 .. u119 reltcs of dnul rtdttton. TM sn teat• 1io111 
aiasht of reltcc olhlne, cllnochl")'IQU1o, 11urdtto, 
'and bl'llC1to • .,the tron ts tho fOllftd hohtod ,,.., 
otllor .,..,. P'llHI In tll• Hl'!*ltino •t:rh or 111 tnc'9 
,ient11 l~t1n1Hd lnt-1 tnctun fun In ol1•lne 

Iii! 111t911t tllU tllh hl9hl1 rech1ct<I call41Uon ts 1 di­
rect rnul t of 1 rvck-alnated tntoractlon ""- t11e 
nutd llfllM 1111m1 1 11u1h1 role. n.n.ic~cal cal· 
ClllttlHI (T•2$-4Cll•C;,•lldl) shaw Ultt "20 and CDi an 

Jl!!lltablt It UltM IDll f02 'I Ind tlllt tht tqU111brl .. 
mvtd C91p1111tton 1s Hital..tfltS (~1119 o" ::1rbon 
tlld t111f•r actb1tlos). At M9hor nv14·ntct retlas, the 
•procns llecmls nutd-alnated tllu1 stab111zt, u9-
1ttlte Md hltfler fS.-1vlftdes le.9, ktstr1nd, '75J . 
11t flll'Ulr lllftfll tliec \lie Oll199ft buff1rl119 IClllll tllrl1 
durlnt tlll l11elalent sta9n of -tlntuclH In AcoJt 
h • result af tlll tntrt11Slcally law lnfttal o•lutlon 
st&t 1 of Clle vhr-ffc ;rrotolttll l•t or below •9••­
Ute-tranJ. 
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~ C.eiuC1• '"M:~UM IDM C.. torM4 •f Ullo o•U•u• 
ce•wr1..ca Mew.•• t be Ju.ta 4• r...u eM hl'tlr1 AMrlt•• 
pa..u1, Aloq U .. at UM ot tbe •uWuctt .. SOM h 
lt&1bJ .. c.a ... llOrthen or., .. , ,, . ............. 1UlhUDCH 
eccKr I• ,..,. u r t""""U c11cr1~u ... •trl• .u ¥Olu.e 
•l l•t• C..oulc ... Qu.atern..ry .a&c.•ILl••· •n4 t tli• tel• 
••lnic ......... d•l•r ,.cuni. we "•• U•••• ab••r­
••th•• t• 4oftrw aortMn .. •ulUa1 MvMert•• tl\at 41• 
•IC• Va111J.aat•• aM aonrwra Ore10• taco tflH• 101141 
.&.l1us1 tr. C.•U d• •ftl l ) north at l't~ru: Lai a ler, l ) 
Kou.nt l.alater to Jtou•t Hooa. 1a4 ) ) aoutb ot ltoYat Moad . 
W. •ll&IHt. ,.._ .U tfererw.-•• t a ••h•lc l&f •M' wolcani• 
tefl•ct ctMa.a•• 1. 11 t he \rttertctta11 !iJrettll'I•• th• J"•" d• 
P'Ka •911 )llo rttt Ye r tcan pl• t••· : n ... co lncld• wu.n 
•M au t•L•ted ta c:M n1•• l n t M 1•0..Uy ru t he suta-
4.,c Uaa: 111bu. ... . p ropot• tfl• 1uo.J~t•d .,artlon ot : he 
J1&&n de f vca •l•u LI ••1 .. aud d ona IMl1iuwurlu ro"1ri.-
1J parallel co oU t•U tn tbe urine uaa.uc 1noullet 
• Uellllote. 1M ••1-•UU" oil t M J ... • 4e Pvc• pt.ca 
MY M tM tetult af t he ~lace •dJ1i1eu-. to th• ct\•ftl• 
la tM nrllul •• CM •ubd..cUoa. I ON bietV••D H rth­
• • ura Wulllqtoa •rwf 1outtwra. YaDCou·ur h l • M . 

We IHUJret our Mca • • indluc&q tut tb• •lp of 
the Juai d• Pvc.a plat• 11 a t Mper lMIDaatfl nci rtMra 
Or.10. tMn Muua WuMQ&t •u. aUovhac • • CetwlDna! 
cectoatc1 ca cfndap •outf\ ot "°""c Hoo4. M a con .. 
....... lll 1 t ., •• 11 Ch.aUC te rtl•d , , t.t1h MU t low. 
••t•a•l .. • • l c•• l••• •nd norul laultlq. Id conU••t , 
Ute p la t e 4ltp1 111;1 te ,,..lliNh naf'lft ot !'loVnt l&lnl•r . 
Ma rlaalllt..t l cCM11ru1lon 4•111.nee t fte tectonlu t o th• 
Mirta ct.aract.,lled •1 1trO.a-'1.lp fadu,., wath only 
bolar: .. atrata•o1UM4t. ttw aoae ber:tll9•ft "°""' Mood 
t.ad "°'*•C a.11Uer, wtuue th• cllan.a• la ch• ,1ace dlp ll 
•ropo .. d , I• U • n• lthn.1, wU:h ••~cu a t both c a•'Pr••­
e&oul &a4 • ate aa tDM l t•cCooi c a OllMn•'· 
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l• 1Ml, Siio O.t • ... Ja&lul W"1 ..._ ... • 
.. ,..s.-...rncU• .... ,._."' l• •..-i.n C.Utn-
1111 tMt a.c1- ,,._'- •nit--• ll•a I• <IW 
ll-<• -•1• (DJ ...... , ... llo4ec f!Au• C• ), 
... • ~1- uot-•• u .. tr• ... a co ca. 
CaltfanJ ............ •Ule ltM. 1Ut ,_C ... cl .. 
l"UIH l loo, ae4 _c,.lat •-1 .. Jo ... r .. Ill • "4 
MP llM• r td.4N IM 1ta,leH ...aeh. tlrril at liN l• 
YDdet1' h ttJ r•bll ... h flat •te~hctty h 1•'* f o.i. •·'• •.1 . ... 1.0 ka/• ) wJca 1 ...... 11cu1 hyeu ..__ 
U•ea C!Ma. IA,.r tlltc .... •Mt ta .. e t ... 1 C• l 119 t 
Use 7 .0-•l • - ••l«lt1 l•J•r l a 16 111.8 4eep. tN KP U m 
le •llMtld• '7 4-1/i Y • I te1Athol7 lew•" laclly 
( l . H.J \a/1) Murial •Ht • •.l·'-l•• Ml oc l.11 
....... A ... u ff.lee.Ur u., O• • ·• 11a11 1 eccur a 
•C 1148 4.,t .... nlee:Ur .... ,. J.O .. , . 4"C\ltl . , 

l )-a. M•tll, aM ••U• '8 t•U•U•4 I• M JI.-•) laa 
.. .,. Ow , ...... , ...... u ... tM Dt ... ., .... le .,. 

J"n-• l• "" •ldaltJ at tllo Cl- laq•. 
Tiie loci tlllt t llo ..i .. u,_.,,. """" for tlle u lo 

•ltt•Uf W1aU.c.al • .._.,. lt1 au.riac.&.aJ. u,.u. '"' 
tMt 411•ttm1_, .., etllllr .. ruu fer &M lhrr• •••Ml• 
.a...41 u co =•l•• tMc tbirl "' 1• caMerl.at•, Muacn 
1rt • •l.caa&c ... Mlll••tar"J uicu, '7 a MH••l al 
arulUc aM MC-rptatc l'DC~t tMt n• &Iii• r oou • f 
aap.arlt arc•. t• Uael7 t..r•n' .. 1ocltr-M•tt. "'"• 
h cti.1 Df ua M r.ht•~. •Utl t tM M l , at 1M•,.adeat 
•4•11q of ••r ... a•Uc , ..... . c• t M 1truci.Yra1 t •ltrl­
catl" er oc•••tc ,uu1 &Mt l8 .. ,...., ac. tM •~rtac.c. 
Ve c09Ch4• i.a.t , .. 9'Q.k.talc CMc.Ne L&qe •••rU11 • 
c .. ,11a euc.•n f'llll oa llillltve•• UI• Dt, llM•r l ata -, l• 
brtc.u• et;:a•alc 11l•r:•11 and , .. !CP, "-'•r l.a&a "' t M 
hora ef MpaUc ate• . 

~ ht'Qt!I rtt tN lo.C!Min Cam: ..... .,. •• 
Jat.rpr• tad trcm lu ...,..ue eM Cr..ttr r\•1118 

a!(!ll!I! ~. ium.' 
tolDT c .. JACllllll 
aaestt • · 11U1c. 111.1. a.01 .. 1.-1 ....... ,. >15 

"1ddl•fl•l d .. .,. Jllu\lo .. , ._ CA MOZ!J 
UCllAIO •• axJCll fScMol of Oc-e..,,oqr .... , OT .. M l l&U 

Onh•ntltf• 0tna1111. oa t'1')Jt) 

.. ..._ -.u. ...... ..,...ue 11tca er-. U'9 -""-r• 
C.•.S• ........ eca,.re.t ~·• td.tlli r"1dl.lal tr•'fitT 
..... rr.. - - ntl• ... 1-•ti ....... 1 .... 1 
.. ,._ ot ..... ,_ •l.a•lc .- •• cM -rlrl•t 
....... at.. •••l•• ceMtut·l•"L a•na1vn•tic ._.,,., • 
.. ,. eoatl,.... •r-rd • •,,..,, • allll -rleall't 
-.at.etl•d t.nta • 1111tl• c-cmpUet.lM ••Undt "' frcm 1.et: 
•O•'O ' ., lat ··~.o· .. 1'lU C~li.tton -· r ed\ced t• 
~ • ..,1 • • c:Oftti....S .,,_.,4 •• MdU.ionat tO ••· and 
CCl9f111'4d .tt1' 8 Miwaetk" topowa9f'tlC: -.Mel eitd 1tlUI 
tee"9.wl •••&tJ .... u COftU,.,.d \lpn.rd' ta Ut• IMI' 
hffl. i ..... ,*1 1•ULN,... f4H11lon•l fUtur•• ... , .. , 
l t) 1tt• 'f'rt11Uy _,.loll C. C'mPl•• t.Nt h tqmted wet 
r)( ~t a.uu probaDl y 4LP9 at a •f'lalloit •"'h 
eaa..-rd .tJd eMU-1 l• tM •illDlra"Cac-e U . le•ec 10 0 
•Mt. al lilo\lnt 9'uUt U ~ MIOW\t li&.att•• t.aeM" ... ._t aad 
9'edlct .. r..t• •lea._. aae •lma&aS l • • tira.1 ••"•Uc 
\Of pma1blf c••.S 01 an ,.,_'P ot c!t• CWt•­
t•psratur• itot hilni• CU Cratu LM4 '' •le»&tml at: thm 
i•tanmttl.on ot •ricatl l1M1111r aacm&U•• t•terprmt ed w 
M nlatad a n.r~tur• &• bu .. "t r~• bielGW UM 
Cl.kad4 ..... , 14) Tllr•• lllUn •lc:..noea end W..._rry 
Crec.r •H ~-bf•• arwatai M9netac .-rC'9, t'S t 
a r .. t.d .. l 91'•'1i.- v-.n tb&t .. MU•• ... ,_.._,.u. • 
.. ,ol' •U.Clllf•l •'Pl'uuoe at•.S. Mll'th-MU"' •er•• 
tJW eatlr• •\.Dltr .,..., •M t6> ..eeft fDr •wbe1'ry 
C:r•c.r, ... ry Mjor elg• ia Ge •tadT •te• t.• 
• Li•c-f Ofll tN ,. .. , ...... fJ/I • local ••Ylty leiw .. .. 
•-.:r~•t Wt ta. 91"•rity l~ r•fl•ct •~•d•~ ot 1.-­
~Mlt.Y w.lea•LI: •t•rial 111-U• m dl•Mf' Cowttry 
.l,od and U..t UMi .. , . , .ialuAOe• haw -tlwlGfl!ld o-.-r 
atruet:\11' .. at tflle pnl•Un ol U-1r r••~Cl: iw 
,. .. , ..... °"'. 
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IPtfI P"•l• tlos tf T«tWJ ltU•• !!alee " •·t~-K 
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Strt.1ot:t11I'•• laflucx••1 90lua1e 1t7l• d oq cnner ... t 
'l•t• u r aln• M•• M..a n laud to Hpeauc:lo• Df Qe 
. ..... ...,, .. •l•~ Clco'"r 6 Con , 'll). llll.a 1,,l'Mdl 
~· )en utet:lllled r:e ttae Caac.ad• laqe ( l uP.1 •t at • 
'80) ~ hove••r. n t .. ioM:l ••forMUOll to t .ha Mat •f 
t.M ¥a1caa•c ,,..., • r ~ mn d p tflc•at. S.taUtt.a 
1.14.&r ( S..Ht, i-aery prcnru .. • • rnor ttc • tew i t di 
Cuca4sa Wick •trn&h Hhl•• Utv.e t8r• . laur­
, raui:Loa o f t !ll• lMS•f'Y· pl• • 11-2 •• L&Dd .. 1 4at\. 
nu .. u thac tM &.cerautn Ntv1n tM -W.ct 
l .. • c M 'Nlcaate froet •1'11 , .. w .. a.rd-pro,..ptilf 
n t ... l ou.J t•alM of tao ... ,. 6 ..... lll&l> Ce ~ 
tolAtM •ltll Siio wlc.aak •tJ'lo of tll• .aj or -~-~ 
or .. oa nd c.11.1.,...1.a. u ... ct1eroc•n1..-i '7 •-. 
coMr•Rl ' bt.,.._l .. 1ua1'• ... caUeu for.alt• 
('""•"'• Crater i..u. fladJcJM t..•• •M Laua) .._, 
at ..... ...... ,. - uoc•ll•I lit ... rwal 1...ttlq le 
Mir .... 1 • .-. Ell.,...r•. aadu tttc • IU•ld• u.aita .. 
n.ue ohenati.o.t •sr•• wt r:b -.. ... of 'f'Olc.aa.k •tJlti~ 
" HreH reat. (l1cbcUl•r1•1' 6. Cool .,. ' 17) U 
cr1tef' La-. ... t.a..m. the cac:eu t.an.11 dd crrm1:-. 
taureecu tb• vet.c...at.c. fnac~ At lftlNny •M 
I.Ma l~O -·· • t o _d.,.. ~1111 t bot f ro•t• 1-T&W 
1auer c:.uu. ta. auulaaal f'n!r1"°191Ut • Y M .......,. 
otlll "1 o .-1 .. u.. of - tto...ta!AtlM - Na 
••ucea. UH&t taw, ot ct••r cnu ).etwffll Au1a 
._,lclM LU.a (KL} t.aH.ut • t ._t tb• uas-m •aw.i 
ottntocl4• o1 ...... t.- ... at Ill. to llf,-511 •t llllu~l .. _.., -•l't'f I• ) .... Mt. J• fftt- (IU) I •IM.lir 

:~!~111t1!.!:~~,:~!:9u ':. 4!o:i.'°m.-;' ws~ 
me r•l•t1•• ~· of rlfS,1onal au. eat-.a... · 
ot tu the pr .... a o f 141 •(fl• 4d orwUni t. •t 
wide1:n. O'I tba 1-1•rJ• 

a.11:10""1 tn U f'zre taU Ofll at c;rnlo DllU t'rm clilil 
Caac•d• &a••• 
CAIOL nllll u4 O. L. lllLLUllS , U. S . C.olo1lul 
'4.lne7, P.O. lmt ! )0416, fiH·teT. Cl &n2%) 

W. n~Ht l f ua.~tad a Uu Ht caetat11h& 
12.000 1r••lty •Ullou Co ,,.,..,. a coepleu 
lou.au•r Ho.. lr •• af the ca 11 forrih . Ot'•a•. 
W•• tUa.1to" t •M C.M,1&11 CHcade ..... re11 ... 

PoeUhe 1u•Uf aAoa11UH &HoctatN wttll t ... 

the •outhen C.•c•it• l.aaa• rdhcc th• lnuu e s: lon o f 

d tr•• u jor 1ectonlc c09p001•U r t U 1lov oi.Uctu• 

l~'ICt loa o t ' "• Jv.•fl 4• F•ca phu , U l N\l• t rencUaa 

Ti1ht lateul •Mar af th• Walker Lan•. Hd ()) E•W 

eauatioe vt the •••ln a..na• ''"'"'·• · The lnc uuln1 
t.,octaact of ( ! ) 1114 (1) 1outtlti1ard thruuah the: Cuc.a4• 

taa1• 11 4..,.ntatff 1111 •nah •l• at Hf\IC t lilra l •n4 

vohantc petuna ha. upa •M t:M••TY· n.. ••Uvard 

bv.l&e of Cbe C.ac1de HC froa Tlttce Shter a Ce Ut1e• t 

and tb• 10\ICbwtt' ••r1'Wbl o f th• arc-tnncb ,., , ,_ 

ply 1U•pe•t.1 of t he 1uM-1i1:ctlon 109• that h rao t • &• 

plalnad t.y t..,.ratMrt ... r•l•Ud d1-s1•tt1 ••rht1ona tn 

th• Kbd:uruna plate. h ta , ,..,oa•it that tt t •P•ftt na 

of 1ubd»c. ttoa •nd ~e11dh1 o:11f t h.a ~•le.a.a le .n< occ1.1 n ..t 

Le rHPOGH c~ forcefol wetward eprHd of 1noulou1 

hot uncle tr• '-••Helli t ka l ath ta.1• prn l "<• d11r• 

ln.1 Ch• latt Cetl •U Uon ?••re . 

Cult la•&• •• lla.th fllcaiuntalu •r• pn blblJ 
r elated t • •••H ocea• i t •urtd I• tl•••• ace.ntal 
l•l•ad,,.•rc t • rra .. a . Shallow M ftt le .. , be t t\e 
c.11i1ee •f the ~lmbl• flatH-.&I t t • Yltf kt1111i. 
ta ter••UftClf, ttae 1raflt7 l aw uaoc:l•t.-1 dtl\ m 
C.•c•llll• " ••• la hwlh tbp.l•Mble h oa t he lie.la 
•• "'"111 1niwtc, l ow 'lhHe t1'11 an dj6ent h 
C.LUonl.a 1__, Or .. oa. tt h tho.tallt tMC cM 
1r.w1t7 l aw la t hl ..... •M .. "&• t1 talat M to ;. 
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