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Ourt,. 1914. the U.S. C.olo1Sc.1l Sur .. y hilt.tad tM 
tunrAl•"·• Cnaatal Tratl••ct (TACT) project 1n 
lntearued •eola11c/1eophy1lcll lnw1tt1at1on of the 
contSnenr:al cn.i1t ind tu eTOh•t Son alorc th• Tune­
AhaU Plptllfte corridor. treUatnaf1 r.auJtt ar. 
•••tl•hle troe ltudh• tn th• Chu1ach ~unulna and th., 
Copper IJver a.atn. fl) Thi' notth·dlpplre lotd.r 
ltircu fault •Yll•• JuuapaHt lntarfotlaud blu••chtu 
•nd 1r•e11.chlat of th• •c:c:tetlonary Chut•ch {CH) 
tetrane •1•ltt.et ••fSc and uhra•dlc rock• of th• 
icnpo•lt• Penln•vbf" (P'N)/Vt"ana•lUa (W•) urn11• to 
th ftOrth. and 'bound• eaten1!•• thin 1hteu of 
nf/\IR-t .. rr•n• rodr.• th•t ho.Ye b••n thrvu nbith•h 
10"11:hWard at l•••t 40 k• o•er tti. "ortll •1qln of th• 
CR ternne. fhh r•vlt 1r1tee h tnterpreu&t ta be a 
tau it.•01olc 1ubh.1ctlDn aone •JD,. which OC••ntc rad1:1 
ind fl)'Kh of th• CR terrane wtra· acicr•t•d •Jehu and 
beneath the PHM terran•. The .. poHd ••fJc 1nd ultra­
••flc roc:k1 mlo"I the aouth Mf'lh of the ,,./VI; ternH 
•n lftfernd to N the.uplifted root of a Jur111h: 
••a-ttc an: • ( 2) S. 1n:11ent beneath •olt of the P!f 
tet"raf'I• icantaln• • thick t•ctton Gf ••sn•ttc ntc•1 that 
11 uJltfted alorw both tt• 11orth ind •ovrh .. rttft• by 
foUlrc or hultrna .. (l) Vtthla the CM tnrane, tM 
crun: ben.ath th• centul ctiu1•ch tt)..antelna •lore ht. 
6lOM betVHn Valdes and the Copper R.htr la chauct•r­
tud bf a c-ples etack of alterMtlftl hl&h <•.1-7.6 
b/a)• 1.S lOV'"''Hloclty 1aper1. (4) To the nonh. 
vt thtn th• northern CH end 10Ythun PH/Vl terune1. • 
proatfte11t north-dlppl1111 (60.90) nfhuor (1.l-7.6 
k•/•) YnderU•• tJ\e norchu1:1 C'hu1ach >t1unuln1 ••uf th• 
1outher111 Cap,.r ll••r a.etn aN ••C.aidl dovndtp at 
lcut to • depth of 20.25 Ila bt'Math Copp•r Ctnur. 
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ta coopentlon wlt.h the u.s. 1Aolog1e•l .SurttJ1 

U)t: Unl.,enu., or V,oalng aduo&raph crew oond\iCted 
a ••ri•• ar retlectlon •apert•nta acrosa UM Lona 
9al l•y cal Ciera uatnc a 96-channd rec:ardln& :111at.n 
and - •l~.r.tor• in order io l•&t t.ht dHf:t .nnietur• 
or t.M caldera. TM aa.1$ or t.htt eaP41ri..nt w.re to 
1tudt n•• propaa•Uon in th1J •olcanta aett.lnc and 
ta 1-C• a po1tulated .. '*' cftl•ber at 1baut 6 kll 
depth. Tut.a C:OM1eted or • ., .. ,. te•U 1n dlffennt 
1"rt1ce m.u.erlalsi lnclwUnc rh10Ute and bual t. 
wldt•ancle CDP reoor'dlna, S-va" recordlftC, and 
Hrtlc•l·lnc1d•nc• ctr prorlllna. Wan tau sl'»oved 
that ~ aaaunt or eneru wu ht1r.l)' warLabh and 
depended on 1urtace .. ter:lals; or1anUed nolH eon­
!lliau-d or lov-ffloclt)' aurrace vans and m•r­
bcntln& flrat. bre•b· A wlde-•n&l• prorth vu .tt'­
up to dupllcau • pre•10UJ1 u.s.c.:s. r•rraction pro. 
rue ln wh.lc::h an •Hnt. wu :lnterpret•d aa .1 paaslble 
vtd•·•ncl• ,..tl•cUon . a 1c.ron1 Hent .,..s recorded 
at ].• 1 al a nnc• ot 17 lea, •••n on 1ndlYldu.a1 
811'tep.I 1 and \.nb ennt. ...S "walked in• to Hro Off-
1el. Oi.h•r ••tnt.a arri•t at ii.II •nd •.IS s. Th• 
ftrtic:al-tncld•nc• CtlP prorU• .,u located aero11 
Lftt re1ur1•nt. do.e 1n order t.o 1a:tl• a upa ch&Skr. 
1114 clear event.JI vere alao recof"dtd ln t.hi:l d&la 
between l.O ar\d 2.5 •· JUnglng ta a problew on 1aee 
reeoNJ. In aplt• or unta11onbl• condlUoM ca..a•d 
bf looa• 1r.u-tace ut.er1&1, aeUatc retl•ct.lon 
rtco~1n1 holds ar•at prom.he lo •tullJ th• volcanic 
tn•lrollM'nt. 

~ 
CNJbl RerheUon PN1tS.Unc in th• Net.-orptite 
Core CO!flo1 ot UI• ftuDz bn.1t. Nnada 

HVUCH, c.&., Hi.IPHRlJS, H.C., SllOr~ ••• w.' JC»!.'130•, 
R.&., FOllNT&l•, D.H., •114 311JTIC!Oll, ,.I. 

t DtpartanL or Geotoo •nd CeophyJ1lc:11, Procru 
t e r Crust.at 3tudlu, Vniut•1tt1 or Wroalnc. 
l.oroalt, 11'1 120711 

TM Unheratty or W1a.tng s•bmcr•i>n crew 
ean-Ud out S dlrr•"nt. ,..cording •q>e:rL•nta S.n 
tne crratallln• core or u.e fh1by iange ..,.ln& 1 
96•cft4Me1 reconUng •1•t.n wlth ea$'l'"'tvea •nd • 
'flbrat.ot11. Tbu• nperlMnt.1 1ncludell a wn 
le1t, t"° hlch-ruoluUon prorths vtth bOth 
••Ploth• an4 vlbrat.or :iour-ces, an uppet•cruttal 
CDP protlle, •NI wtd•·•n&h rec-ordlnc out u. 1 
rant• or 22 ka. Th• H1••1c prorUe• .,.,.. loc1ted 
down-plunae tra .1trvc:tut•H r:rop111nc out ln tti• 
nor\hem au-t bnp and !ast HuatJioldt l'•n&•• TM 
h11h-,...01uuon protU•• wen lntend.o to i•1• 
t.h• det.aaha.nt raul\.I and •rlonlh :1ont whl<eh .. ,.k 
tM &.rault.ton bet.ve•n lntrastnactur• and 
1uprutruatur• or UM oon oomplla. Both ht1~ 
rwtoluUOI\ protll•• .,.re recardtd vU.h potnt aou.r• 
i;:u and reoti••rt U1 apU•l:• resoluUon. Shallow 
reflect.Som 11'1 abundant on tliOtb data ''ta and 
renecttom ve,.. recorded out to l si wU.h 0.5 11, 
C-tw"I•* at 1 a depth. the upper-crustal CDP pn>-­
rue tl!lltllt.s nu1H~ wlUerC'lh tv•nU betwnn 
2 1nd 5.5 1. Ot.htr eHnt.a. oocur between S.~ aACS 
7.5 • 11ut .,.. lH• -· CDP prorU• oontt ... 
UW bS&-ft t"UoluUon pratlle1.. Th.Me data proddt 
MOUl•r d-tra<Son or uw errto&"J or .,.1 ... 1w• 
a.a ""•ctora. Ve oonclude that .,1on1te sona 
Pl"ClllllblJ ""Pl'Htnt ·- or lht Dut ...... u1 
"r1ect.or1 dve to c.btlr la,..,..,. and r-elathe17 
1>111\&t' 1ecmett'f. ~rilon.1 are: mde bttlll9en tM 
97lanlte nrl1CtinJ .nd n•nt.1 deeper tn t.he 
orwtt. MoJt or t.he crutt 1ppeara t.o be aub­
horl:sonc.au,. h)'~red. TM.a l•1•r1nc 00\l.ld be 
ca\laed •y n1ppe.a. H 'ntal .,lon1t• a.on•• or batb. 
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~·~t,12'-rroftllni ,ff the ov•t rua i n the 

lanu: Dhh V.tll••. N•Y.ada 
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d " ' " f".•Ot. A p.rt1ally fllftll•n • li t l11 lntnpritt•d tn 
th· , 1 • ! it t 111•t•l d•ptha hc:f"••t h t he cc:nu·r • f De•:." 
•J • U f!. •!\d • puvto"ioty un•d,. rnH l •d l •ult :.o •H 
•f'P• •r• ,,, c,..nncc. ! th~ tt1utir-d .a tl t•J .. ,..no,uoo •tttu 
,,ld C'1 n1f!f cnnc: ,u ttut t~lf•C'eo . ':'hua tl'l\t fauh. : rinc: 
what h for•' th• an1,1th«t t n ba1,1nd•ry nf t he Duth '.'alhy 
PYll " • ; •rt lM•l n 1t tnft- r rett tn Jt• \·• •ctcfl "' • nl'\ 
d1,1ll ''•f 11•1•• 'J. tr .1vehnK tu t tir 'l\lf!~<ir: ftf>9. the 
stJ!. 4 '11n!l.ar f .Jull :one neat the CC'ntcr • f 1~.r 
v1 il ir: ~ • :.~tcrr.r o tcrS .is ttu .. • L~t l•d -.!xprot'\iun of ttl• 

"it11:1 ·'· p.n;r. •. t1,1rt hlMc\. f.1ult, ac t .nht::l'I ••ru 1nunw 
rrof\_. ·.:'.n'\ ~re r,.curdt'd n.eat Jn • whtr l'I :"t-''f cnrr,. 

•• 

r;.o•fl.d ,.','; .":.~tu: '-1'ltSt•1urttto bnund•r v .11'14 :m.a l~C! a C 
tlnu.1 L~n :-. l f ~1•1t~r ovonts ob1cr\lvd l n ·nee ltP S>t,, f Llr:a 
lt••r: •tie .'1o J ;ai·1c d•scrlt . the: Mtl j n • turv•y l S.c:'S Sc Ir• 

~,..u.t h•t 1:. .,f O.:•th Y.alh:y .1ctu• • the t •rlock f.tu 1• 
.r.af'111; . :·.,..,., t:Hntt c • n bt." ttac•d tn the ~oJ•v• d• ta 
benut h '."c surface lnca1 lo" o f th~ C.arlock. to wud 
Dut t! '.'• !107. EJUer, tlf hath. of tJ\ue eve1u a ruy beo 
• Cfl n tin:oatton af the •ldcru1t•I d•C•chalcnt or to.e 
t)ther utltctt n1 hotl .!Oft ln Death Valle,. Co•p•flHU'I 
O( t he !>it:at lt V•lley - 1'.clJa ve proftla1 with COCORP data 
frQ~ t~• norL hern l11th and P!lhl• au.cttciL th•t c:xten• 
tto ftd defora.a tlOfl ••J b• • adtfytna o r over pnnU•& 
M ftJ o! Che lnwer c: rua••I prc·eattt-.Uon11 uruchtu• tn 
thoc \f• tterr. t;nttad !;t•t•• · 

SllA~ 
Uprr Cniaul StNC.twr. of tb• 1.a•••n h1k Ah•s 
Natthtro c.Uhmt1, fro• !d1alcllz and a.fr1uloll Dlita 

h St-Pt••twr, JU2' rh• L', 5. Cttola1tc1J Surn1 
twc:oCtd • !20.ll ... Jo,._ Ahaction pn:.Uh .acntu WH•n 
hat, bHvHn ,.,, l11Mth ttounutna 1rw:1 th• Shtra 
Ji;e.,d• loothlll1. Add!tton•llr, nearlr on1 thouHnd 
•1n.h~wi••• (" l) h••e bten locaud in 1h• 11tclnlt1 ot 
1.liuu1 •ui. 1tnc• ••rly 1981. W• "'* th• nhactloa 
aftd the Hlhtclt)' dete to detc1'9lae the n.eh1n o( th• 
..apper CN•t la thl• •olc•nic r.aion. Th• two d•ta l•ll 
wen uHd lncfepetulentlf to d•v•Sop twa tUlklrw;l7 
•S•ll•r U\lttal .od•l •. On• •odel va1 uwated by 
at .. •duit rwfr1ctlan f"u"r•tatlon 1111t.iw ra7-,lotU•· 
••d Ute o thn ~ Uneal' tnveulon of th• t• rlhquek• 
trawl tl••: 

Dr.lt.\'lP 4. OKAY.A (C.ophrts.ca O.pt •• Stanford Univ•uso. 1 Ui'\'ll510• KOOEL 
St .. ford, CA 9•)0)) 0.pt~(u) Veloclly(k•/•} 

o.o •.l 
S•h•ic prof Hin& of th• lavttr crust h.t• pr11:1.trlly boll 2.0 l . 5 

•chhved by d••P •d••le pra1u•• auch •• COCORI. Hov- '·) •~O 
•ner. &iY•n c•rut.n aource con41t ion•. lh4llov ta.duatry 6.0 6 . 11 
d.ata My be can•uted to i!lJl&c th• lover cru1t. a.corn 9 . 0 t .l) 
<1tl0ft ot im1ucbd ft•ld rec.a.rd• to lon1•r crawl·tl~t \ H.) 1.2 

UnACTlDH MOD!L 
O.pth(b} V<locllJ(U/•I 

o 1. r•.• 
l 4.4-~.6 l ,,,....,1 
4 ' · 7-6.l 
6 6.) 

l• po&1ibb provld•d 1) .. VibroHh* 1ource VII UHd• 2) I bUleHrEtl In the '"° •od•h rwtl•ct cUfh,...rc:t• in 
the 1ve•p wu co&po••d Croa low to hl•h tr•~"'9nci•• (up• th• .. thod1 uMd to c;on1UVCI ~••• nttiet &han 
1wep): and J) the ortiiul u.nconehttd fieold record• •ft *ltuctutd dlft.rencea int..r•nt h• the d.au. the 
~•~llable for r•proceutn1. a.cornbtlOn. aay k P•t- tn•H•loa .od•l ,taiduced 1at•r•ll7 hcmo1enoue, 
forwii utn1 a '"*•P of fhed fnquene:)' b•ndwldth or • Mrtsonta1 ••loctty la7•r•, while leper dlp and 
"HU•crunc:atln1" , ..... ,who•• h•quaac:r conunt .uaiQhhal 'ftlocCtJ ven- aua ... d to ••l'J' Jaceull,. .so,. th 
vlth ct... l r.fracclon. ltnt •odd. Thu• a , • .,_, of •eloclty •el••• 

Twcaty·tw Ui of aebolc data in ?>ld• V•H•r. Seud.I for ••ch dcpttt 111 the Rfr.1ctton .od•l la pr.••nt•• to 
were (Olheted u11n1 1 Unear u 1, U·U tb. Vlbf'Ol•h up tL• tabl• •'Do"· TM loW""'Yelocltraone ,,..a•nt It ' to 
•w•e!J .and • l& • recardlna period, re•t.1ltlna in profU•• fl ka depth In th• r.fniccl.on modal doe• DOC ••Und 
1Jf " • dur~uon. llec:oirreuti.H'I ta 12 t ta .1ccoss:lt•twd '*lo'nl ctte tntlh lit.rel dluanc:e af thtt •ocfel •nd 
.a:&l::aa • .... u-cruncat1n1" 1vee:p. the ~p.r banctvlJth fn • cbenfon ca11oot bt N.alwd bf' th• ••l••tc ttp d•t•· 
ucn~J ua,•• trot1 o) Hz 1c t. a tD JO IQ. at 1i a. Th• dhtrlb"Uon of 1ehaSclt:r 11Wt th• nlocit1 

GanYentlon•l C'Dt &tlckln& of the teCOtrthted d.tta ta• t ~tf\leCUl'W eorrelate V.Jl Vlth the Latten l•Othe.al 
vuh aany 1hort, tub•hOrbontal refhctlon• preaaat In t Q•tn. Neul7 :U2: of •Jl th• thou••N ••1thqu1he 
lBUn..dbte tD 4Hp cruet. Pre•ettc• of reflected •neru locate lo the 1roth• .. l •tw:• •-dSately aouth of 
ia the: fldd r•c.orda 1u1a••t1 the •t.ack.ld refhc tion• are i..u1tn •••k, few dHper than 6 Ila. the n:h•ctton 
real. Thie prucDc• ..nd orhnt•Uon of IM •ub-horlzonul M4•l '1•11arlr cUettrwuhhed ltie auth ... l uwa tm• 
r•fh:ctLan• iuy be •aplainad by lower ctuaUl coc;>otltionf.l ••. rn:u.indt~ art••• •howln1 h191 nlocitl•• ot ).6 k•/1 
l•1erta1, lulution plaatetlna. tan•oia intnialoa. In ca betwf'en d•ptha of l•l k.• ti.neath Penl"• Utchen 
Jwu: tlan. vlth low.r crwt~t nretchln•• '.J'ot.,r1rt• •Nth• Ter.ln•.1 C.ye•r, •• OpPot•d to 

Stron1 Moho retlectlon• •t• not vi•tbb
1 

but an .abrupt .,.locltl•• tf'DUr.d 4.4 k.9/a at the •••• dttpCh la 
Urzzloatlon of the 11.1b• t\t;arl.1onul rellectlona ~ccura .ac f'ID9PJ~th•r.1l ar.•a. A lac* of ulsalctty ac deplh 
app roda;aul7 10 •· •uU••tlY• of the uantirion !roe. tM ~nd hl11h wlocltlee 11.111•at an l a tru1ton twbted 10 th• 
Uu of th.m cru'l to the upper ... ntle. Strunc b teralh t.eu •ovR• bclo.., th• a•oth•rw•l .ana. 
ContLnl.K'ua t1tfhctloa1 indlc::.ath• of l EN-an&l• detil_h:sf.;t Anothtr hature P•••nt in bolh •d•le h th•t both 
1:orw• •re Aat prttwqt in uw lnters.dl.atc ctutt . Suuct- th" Hh•ltlty data and the r.rnctlon •od•l He• to 
ural aud•h ior DI.xi~ Valley b.aud on th• ••hcilc profUea.; lrwUcll• thll Sl•rt•n bete•ent contlnue1 under the 
~nd other i;oophy1lul lnfo~tl~n reqidt• d~tactv:wnt :one C•IC•de •o lc:•nlc• touanl the l:l•Nth Mount1 i ft•. u 
U pr.•c.:u. t o be 1oc .. ud bitlov tM •d•.,&•nlc cru1t. lean•• tar )\I a1 LHHn Peak. 

SllA-(5 
~•1• Ceno::ntc f11.11t p.u t u n• •nd ••1:1• 111,r1t1on Ht 
°"•ttt ·~llev Cr on COCOA P Htaa\c pr o f1 ln 

l. Setf• ( :.lnivcolty of *".•nu•. L.awunc• , KS ••"''>. 
a. d• \oocd • .:. 'at l h:\n. J, JU .,, S. J:Aufa..ar.. 
L. lro-.,-r,. I . Mauser (Cornett n l vtr t1t7 ). L. \lna•.t 
U• r: :oi. St•U) • .J.nd !I. •ioaol ICC D•v1a) 

11"' 11.11;1· 111.11 '" hw~•111ul 

Thh p.a~tr uUl alto be prnentcd •• f'O" l.:T S IX-10 

SUA-u7 
SU'\ICt"l'I• Of tbe Lower Cru1t. atw:l l'&ntl• 

&a. l1NCJ-* ln •ran Mlql'at.wu 

- ICZAal< llD3&.UD IAYUUD rtat.h at• a1us. 1u:Uard i.&ii•• u.pt. or 
&&na •c.h11ce, c.a.brldla• C9J rxz. UK) 

llo\Vll> ll. - Ctfltloll GeolocJU:ol llll"'O'J.,.1' G<-• 
T•nae., M!nDl&rvh IR9 211, USU 
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