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I ,  GeoSoglcaX Plan of PorZ;f on 02 'P3urra &%ns &ea s k w i n g  - 

2, C~sphy,~fcaS I r3f;tlcs' tM geoXwiezl r;ras@llzr.s as tldnder - 
t i )  

(a) Tag ;o tcntia2, g:~ad'*%a:zt ~ ~ R ~ $ Z O S .  

(B) GeU-iJatanGlal 2ssf 9 3 ~ .  

( c )  agriettc prot%los, 



T:n ;?c.q:as2$, I.& c:I; con;-;iok;ed onse~tially 02 : 3,- $2 grad@ 
scsconti~ry cogpzs 3 ~ 3 ,  vas &~,SCOVE~P& 2.11 3 43 zff:? ka& a ?:r~~luckZVP 

7QQ+OSO ton:; 6 OW sere f ixts~d Ilfe of 29 yanrs. Ap. ~ro;rL.utol& 
(3:rrlL~ f;':-.j.g t~r lof2  y&e;k:d$ix 234 $1323 of dtressed ora rdtk ata 
avcesage s?pada of 22;; co",os. ~l>parcntly t>o only grospfctlng 
work cssnductsd on E;rset s%me cessat1s-r af xj2tzixq ~g~rcftioas Pn 
1877 cap3rXse3 f;m dftc:~1k3, C r i L l  fiW12!3 t3 2~pths of 1 90r34 feet ~ f Y f  
497 &at r~spect;%vely. $ntes$c;eQd loer grade co:~j u'r sinl;:l~ic?e 
-*ine3raZtz;ratfon a% 613 feet and 706 feel; s~sgect l t~o ly  b,st ;;:a xleeords 
of ttm faur~s ear0 i t o w  and carnot ?ave any ;osffrive bearlag 
on fertlar6 c 'svelopidsaata?. os ;s1~osgect%~3~ work. 

4 fletail@il goolo;icn3, ona: iimtfun ii' the ar& i n  \C?ich the 
txrrsw cwrer  da2osit occurrs w a s  :;ado @.% ";e exd of 1941 By 8.U. 

Dickinson-nf 6;1-XI 8otzt.h AtpstraJ;Pw . f?cs Dopar?&i,!eut, 4s a result 
of tt3Xs fnmsglig&tri~a~ ;:re @i@ki-iao:x llsa shoan that tkc! ''wra 
coppar c70yostt ba ac;..znciaf;& i.iEt!a rr sraunb~r sf gsologPca% ,f9ataraes 
of w3P.cfi a fa ;It; earn n513 n cakarec~r:~ s?;als Eaeritbn (v&i cb 
apparently ' * w  Men favo:~~a'F.Xt.~ t u  c ; ~ o  (263~j3sfii~Il) e o  t!~e Ctlo 
l:s'J, ~ ~ i $ X t 3  OtJ33, 

152 t':a ?apart *..~k%ch 3, BLcI;br%on $reparad fo~,lowlng ills 
j+nvo~tb:'~tlon nf '.?-.c he !??s :iol&cd  fit t!mt t!!o oxistitlg 
mrkP :xs c $nb%n -:o t.;.:gat sse r serv~s, 3~urtker fiore ) swb 
deve1@.nen%al 1~or1.z as 'PIRS C ~ T B Z C C ~  311% $n $.he deo~or levels of the 
..:i~ra, 3 .~!  4: 3 FOSUJ~S ","s ' ' .3  @:ID erixx '~OIOS 7o~eJi3n;lle. stmm, 
saomd tn  ?:x'I%c,atc,~ ',!:at vali;tsa at e?a>tEsL smrs (;s~;t!r3i.P,:r 9f :mpar)ma">Xa 
grade, co:?exaea :::at as ,g szzf;csss~a rC2~i~,?l of :~ltatq; 3 n the 
arm a~pctzss @s ?fe Q,o~asrfcnt a 43 $ 1 3  $%$cawkv~ 92 :%tix~33.y mv~ . 
de;oslt;s 9:oyond t!le X% i t s  09 yast oxpXbrstWai"rs. "IF. D ~ c ~ z % ~ s c ) ~  
:?,as v$swzJ$r,e:: -- t,ivo ~,sf;sShthfCg 3.r ;~?c,kr a ~b'~;r Q0>_=3tjleJ oe~tt~lritng 
nwth 3@ Cy Sjo .-Ltsaa .:~$:Io orr t i ~ ~  ;i>l~slox:;otLoa 0:5 el-a fa ta t  zam 
Y!:G'x"~ 1t 3,s ~ g ~ o ~ a l e t l  hy :.% sPTcdZon $f-ScEcness oP alXuvim it-m3 
de txbtd  ntlL~srJtaP. %ha ~:t:.rsistencs of tbe  r~imrcll3.ea5ion f ~ r  
soam c.xisfderalla eiisernnce b the it02t.h 02 tho %rra .'dim $8 
swp",est& ?ry t h e  O C C Z ~ T ~ " G ~ ~ ~  O$ C O F ~ C ~ S  c a ~ 3 i ~ ~ m t ~ s  neaT ffi3 rafklv~ray 
4urarz-y a;!&roxi~riaJ.&SJr 3,000 foot, ilorth of tha &xt?rs open cuti, 

2acauss s:r~:.arficf a%. dg~osf tzs eovsr t i i ~  Qxea to tho j~a'th* 
i;:r, Pifckl+;son he33 s~acat=m6rrc=ed Q ~@op~:gsLcal survey as a am xs of 
~ ~ r a s y e u t i ~ y  ztrs uraq. T::s arm ;fig ? 1 ~  e ~ w e m d  BY sactb a starvey 
wonlA dllagen81 on ' x x r  fwr t o  P h i  ~3~9th %!xo prL~~LgaI&rnrctwaZ 
control, mmLy tilo fault z s r ~ ~ ,  axtezklg, Tho kUngato~ ff;l.u;Zt, 
vhich bounds fwlt znzc orz LEs wc,~:)to~n s%de ap~r~arb  to  be 
a s t r o n ~  ~ ~ P ~ U F Q .  i2i,mt ~rnkgngs  ~ V O  p ~ ~ ~ v e t i  t s extstence over 
a leragth sd" s. l ; ; r roxI~~. t ;~Xy 3&09 %eG a.yJ i t s  coaetS~lzaa%fon aorth- 
ward for n sfm%lar or' even ereator CBsk-tcs sea% t o  be rt definfte 
::osssPbil%ty, X9; ::rIZ1. F?o s~:~*ec%alcr&, r",homfore, t&at t!1e area, 
whdcb i;$l;J>E; Be csve?e$ ?:y s ~ c h  a &%TV€?y a8 sW3o-.:~0JXba !'ly 
Xr. 2l&i?s?$n 3-ht 1% Zarge zc:fi %he t&:e ri%p%r@C7 en? st~ck R s ~ ~ e g t  
corres.nox3i~$ly la!%? It TFRS c:e~Bc3436, thergfore, th.at before my 
eatrsnsfuo ;:ea?"_;sSc:ai snlrvsy 90 si~cprtaP:e~, tt ~ O F % O S  r 3 f  t~8ts bet 
c a ~ ~ i o i t  <m?; t o  ecsT, kt:o re&ctian 3 f  5 ' : ~  varBt;i'~ :soScol:t,caS fozm- 
Giotzs +!* :: 3Lx1c t:ic.c.rl. Sc3atua"':s %s 330:~iay2 8 c 5  c-&tIig2$ ~,?nfl 5x3 t t ~ f  s way 
to C:@C~C?Q ~ . f ! > : " l ~ t f i e ; ~  QP !Z .t3 $-.::.o ?roe"3 ~:: to~-i t : i~s 3243929~1~~11 SQ,~VOY 
71~0{ff8 ??o $23ti$ied, 



'E$ 13 ?,P;crof~.%c3 C ~ S ~ ~ S ) C ? ~ I Q  at t!a&t; s t a : ~  to  oxe~ina  clossXy 
tho mature 91: Sdtft : " a ~ ~ * " a  0 : ~  oc~ua~(~me9: nr.4 t o  c;iesl t:riefly ssttth 
2;ha geoPocical qo -dLtlkalm ut;!;ot:ltatad w X t l t  L ~ Q  ::t~rra co:por deposit. 
FOP a Intll.cr clbcisssl~iz sf thoso caz3itia3r%, ~.4.-3v~ar, ref~re11~e' 
ohopaPd M i~.aBe tt> D J i ~ & $ ; n ~ o ; 2 ~ $  myor%. A ~~010gfi,&3. r,Lm by 
Dickinsoil 3f t k i s  ~ o r t i a n  2g %?e hama ax@& w>l,ci-i co.r~ta%m tilo 
Euma or%-body is -r;rl:4m on FAate 1. 

p 4 .  1i.s D:mza om-hQy ~ccwsed In %he Ima@fngtrulX of the 
Kin -stson fault. Xt; ea -::%stad of a largo cigar-shaped :la$@ of 
arisconclmry coppor r-X~&sals, c!:$efXy c~??rsmt~s, La S,&eaterms and 
shuk~a. 1 % ~  CQ*I$FO 3$? hjaov:2,Cy YIPS sif;ua%ecit npgrcrxt~~ntely a t  
grouod W ~ Q F  3'.?wI. 3z,? .tt3 . L B X Y R ~  C;, .!:~sions :mxe 390 feet bn 
length, 250 fee t  rrit.1~ 373 3vW f o o t  S;!r%o$. A t  tiis 180 feet lev491 
(40 fact  boXo:f j;rk2$3-;t 1;~ter leveI) tI:a . .i~~scaaliz&ian bcme 
matn or lasn C? :Q.t,T!ts. Ela f &t;sda9os 42  v'ts air :ti;r,aerous $ml& a d  
QXsjfxl, t?ta& m@-"botl3,os J?s~?so?T.~. r- <has . s;j,aPI. 0r@-bo4ie8 

X ~1Lhlln *kc $Asr;wvea ca.::oc?x t o  e3eq!pn?i3yltt f.c.fi c!~a~acter of the 
~:rl.:r~ry co':r?er -.:C_ ~-.7.~rrlabftt!LZ01?-. F ?,-. ,,o, .. ::s .:nt c~-x;ti%ute payable 
UFO NCWX822QC9. . 

' 3  ,?er,crsfln,t%3~:i -C i.(.:? 3-0 'itas ~ C I O ; ~  pif?sorvad but 
ita-iuol Y,  CS!, :: *:ns::o.s :.>nnner af c ~ 3 2 % r ~ ~  -:'I=IS, Xn a rapart 
rlrttPta Path 9cICto~0,~ 137y1 ti221rs t:, t ' ? d >  surfnco oms as oecurrbg 
as :;rent nbmbs ,  r ~ - ~  a .LW %,r,mhesN ~:rokt~bXg rs:md& 
,-:@risss 02 1 cria:~,s ;%ZCS c m t a t  ,a 2- , ci,rYo ~ a t o s ,  o .=~BST l ~ ; d i  po~slbZy 
chaZcwite. T!~e%r coi)poF coMant 1,433 pxobo5ly 20-34$ (dressed 
oro WJYPH::~~~ ?2,3 "ry2 %, oy r.:-::c%osocl I:: Zrokea :mi twitttM 
coa t;zy rm:c cr~;iai&3.?t> aL' * c b ~ t y  3 i e 1 ; L c ~ o ~ ~  C P ~ ~ S ~ B Z Z ~ ~ Y S  
vtlrfiltta grey 15mstu 7 0  b l m  slaty 31;~8101c~ Q L ~ &  argf 3Xil~eous saM- 
S~;QM@. * 

T..o ;,"t13?ra fbro-hwJy cq::?tc;l:lrs t o  i~clvo 'L%@n Q~;G.%%;~J?,I~ an 
. ,?EC!I 5 52 .:fgl43'ti9~1 02 te:o~;or 2 11 s2lation oxMallon s ~ : , ~ ~ L . G J - L $  

;B,  - - "  ' 

grobatlLy ;j,J2.;yed, u i .o js? ,;a%. 2 ~ 3  oxxiaiat8s.lm pso3@cts i"rir:s QI:b 
E I ~ Q F Q U ~  s -all exk2 la--: gmde pstj,-xwy ore-1Mias haw0 @ce,u:~Lated 
i n  the reglion o f  t ! ~  vel%ep %&2e -,a Zctl, has avldentlp 
caintaiwci R fix€sly ctaastarR 1aweX QVUP o ,:_:mat pariod of tiwe 
Cspfier in solatfaa hus ovldently lnv6~dastli the psovloar2.y ulr- 
::ineralizad c:~mtz-y ~ o c k  acX;Sacenlr $0 tllo arig1E.u.t pp1119wy 
s j . ' i n@r~ l i za t~S~a~  t',~ C O ~  ;3? do~;,r:~18%tio~ P j ~ j 3 .  ;,g ceantsdzllzed at  the 
@o;ln;".L vatrst' table, 

1 

1% ~x3t PQ asstm.&, t.f;om~oS'oro, t;tha&; if new d~tgogit . 
exists i n  Tt*c nyea 1-cro ':mwJePZ T x ?  :feo?hygf.cok su~taey t r ,  the north 
0% tho 9ri:fr?aE axlo-b&y, i k  :X:? etl ;:;ltse 02 3136b QD arcoamtation 
of socnm'hrg c o ~ m s  6ms 12 F~mkcb% n tw%sZ;~d coantry. 



. . 
1 ~ , t  :;~~:':y3icnl rcaeti .!s t:fo!~Z:? s & ~ ~ % Q c &  over snch 

cb~os%~i: i s  ,: nat?cr k t a  >PO g(ri:~~?.,ttton. The miter can Eifd 
,?o ,ro.?!:y~nco $3 ::-Gv~I)~P:~ c' 1 t;em22ra t ; ~  - aal:lryr;,;c33 sarveg over - I-'x,J+ a.1 . o w  i3 W ~ ; I P ~ Y  u- c , b  - r * , a ,  t~a?f? $c$ M) F F O C S ~ G Y I ~  k9 zti$dt3 Ck0 
$312a:70. .; ::I SC*~E,S~OE.  it'Jt':Cver, :%ere 69'0 t or+tni~'i  ti::ysicnl 
c~,:r22ttn :o : .;v3lvs.A y',:c:i s~z,;a:st YLL, t ti ..c!; c do;o;IL !..i$% b0 
lac ,? tc:d :-cCq;k y3 ,fe 0 uy. 

13 .P;: s Yj.sst @.ace, such :i Ciy;.sr;$t mtiic; aLwst coutaPa1y 
be ::ore ~Z~cts.Acnlkp eacl:uctM t4an t l z ~  awroltndi-1:"; rocks. To 
~ a a t ,  L.X& :t it :ia~:i,G B,tk"g@tg fa t*;r2s raspoct fro2 tk.3 ;3wrowar?ldng 
rwks can o;raly t a  $uasf;o-ti brrctlrafsa 2;:: 1-mltar can Sk24 :m 11~f1f:~eRCtB 
%la $?em % $ t t a % a S t ~ ~ ~  %a f , k  ~es$a%;eVStry 3C SBCOMASY ~ 3 3 ~ 8 ~  are$ s'il~b 
ae tori; j r i s~  tilt, ih.u+ra d~@03% t. :iov~ever hocl ~e-loraL co. : ~ i d o ~ + a t I o ~  
caach as t'?c C~WUPFQ~CB 38 i.acB exushe& ew;d silattarad 4;otoria3. Ln 
the prcsonce of s~co~dary coggss :..inerals, acid tb aq~$rou$ solatio~@ 
cl6rived fro21 suoh i~Siwrals, $1: seems a reoso.able assu ation that 
the cnMsct%vkty ai' s;lc,t~ R cloposit z i g h t  be ::any tu&& tbes greater 
than LbnZ; 32 4 1 : ~  aXtatiareb ;jeii~asC~cis f ; ~ &  taiassim boloaitsraa &cPch 
lge oar, either sMaa sf "':e os%t;lnfsZ & c y ~ s i t .  On ttao other Eland, 
Lke aco";actlIv.:ty nf s colcwea:rs iii:ul0 bai1c3 whlch lios b e t m n  the 
two reels typos r?e~tl:>r;~d abow ax? d . 2  vlhlch the gliurra ore-body 
accups .-:ng TE; B i f  g s ~ ~ & l g  fr0.1 t % 3  ~w~duct%v$ty 3P the or+- 
baBg $Itsel$, Antfi%p~*i~ir ?:"i? 'svo~.:lt'~~ ?$' tastrl ahich w i s l  
5e d%set'133~dd 31b dntagl later 53 ti ,lrt m p ~ r t ~  - L% ;.eats foam-2, that, i n  
tests cs-:c7~ct& at thGg gmtbrn e-7rl r>$ t!>s "tasra ojpn cut, the 
car?ductXv"t?:,r of tT-:ls 9 m t J c o l i ? ~  :?a3 1' *~c~eased rspiBlfr .as t f ~  :)pen . 
cut :;as oyysoacbed, . i t  'ncrcaselt as Can oriclml ore-body 
was a y q a c h e d .  This '.~cmese I:: ymt$~ablg 6u.a t o  f!:o co bl.ned 
O B ~ Q C ~ E ;  ' ~ f  EX? i ~ ~ ~ t t ~ e .  ~n it-$-? 1;!!8%t@r! e ~~-:"rctfse&ion (as o f  

..I t'le f ~ i ~ 3 . P  :;37? r!lt.!q *.r?lc!!. '..f?f2 .3r~-bgAy 3L3 F ~ S S O C ~ R ~ ~ ~  bli3iw "3T8 
Ilc?temol.y 2evel. &pet¶) 3.- t ,.;.P ?:..? .::cl:aase in ;.Lwr@l ca:~tts,st of 

lr 
tr:a 21:rcrl?2f?e& r:mt :r as ?'T ' 3:x%L%~n rf <,!:cl orS:lml ore-body Is 
ci$prsach&I, '; * , Is s.-, *z+eab %.':a'; %':;a ~~pe-bocly r~:.1Zci ':. o ::.uch :llor@ 
c" ,:,'i;ct,p.2 tt -::.? ct=lcmeo~s 3::nls bmd in 333 ~ 3 ~ ~ 1  co . c32%eFian. 

- As rcgaafxa o t i m ~  r:cK~cS 3;: ;z;as~~';ysSecl ~oggectiw the 
self -yo't,:'at trr l .  srnt.t:~C 4 $;t n ;~zi?labLQ 3%. ?ic;anson h:ts , 

cha~cw;l.t;rs as -o,slsllb;bp QCC*W$,Y;~ GB a ssecaniiarg co?;:c,o,. i:?3i~~aX In 
tho P,wra o~e-4mdy. XE tb20 . T . ~ : W Y C - ~ ~  -Sh3uU1 wear in aw ayprscfabb 
ciaor?tltlos, $ts oxiciatir)n :A::* lead to :,!io :>enoratSon ~ f .  o golf- 
i:aCcntioP oCB!'act. P-Ia oarface c~.dtt lons (~oany s e t l )  on the 

me@ ;,~wcr: jaandoLi f 3r geo$,ya$crak s m e  y s b l ~ t a l t ?  :I# 3 1: $ta%Lu for Ch~b 
;:so,:ar~tion ~f ~ot;B:si'nc.tt;-~;. o&mtrltrsl cot~tacts n';d -kl.* rusdlts 
obtt;ari:md 5'ss:-1 S L C ~  P$~FBB ata:a&d 'b rn~asa~~zab3.y f m e  f~ai;t co:ztmt 
ell'ects, wI?,LcJ~ !:I?PQ fr~;ji~@q%L;,- C B ~ B  tPlt@~pr%t~tion 3f  ~ B B ; I L ~ S  
fn:;as@lbltz An 9L:;os tareas. Under :..',J Pavo~rablo c~' lr lkt io .~ 
presents4 211 L ~ Q  nfi*ea 5% is q*reaa~akt'h?.y s a f ~  a3sra -gtton that 
ta;iy z.jatstaPed seU'-~ot~nt;bal.. aSf:act, :,a~mver a::n.Xl, co.Lk6 'be 

. attributed %o the? s~ccPatL~1fz~ of ;;@co:dsry or ~s inasg  col~par 
p TIaZs ass:siapk;lan 30.;9d : u 'based 33 the k,?~b~X@dg(~ 
t l n a " E c c n ~ ~ % ~ t i w s  PY .stabXbc: wj&phidts~ do i?ot exist i n  th@ arira 
outside the Xk.f8Ls of th? ~ S Q ~ T M  ore-bodies. 

V-.c Poregoit - i i  f \4  sc?9ssim i:aabt rdith x?!i-at li@t 'he calked 
*La 0 , >?t,*^o!i or :y2prmcla, ... %..'?. , -,. ;ossf$ilPty 92 locattnl: 

an ?r~lle-bdy szch ng fa:-c - J I ? F ~  m e ?  Yy - 3 ~ s  3T I$@ O'FI?~ 'Lntrinai@ 
;hpZlcnL ;. ;apurties. ';'we f s, ' n-:rouer, :, amand 31~18 of argroacb 
~:!32ch c n % r ~ t * r  at  r ' . ~  Ixct lon at;ich aa ore-body %r,;Ffrec;tly tilsough 

b ';_af.p% '" t:' c:: :caloi&~2ca.X sA;.m~r;:mes ?~iiEtrh ghich such st.r are-Mdy %s 
nssoo1htf:d. 3Ct; m o  in u%cor $3 ~nE:r, :&-anlodge 32' %?if?  aseafia2nars8, 
or ot!lcr I! so, tj.' ~op'?yalcc l  : - Y . k ~ i i s  f3r tk: s ,' ::,If ?*ect n7::noach that 
"Xio tests torain ~ c w 9 m ~ k t  ~ r . 2 ~ 0  cam5teb atrt. 



*Ttio Li;arra ore-body Is Xocebh& %;L tl fault zo"ie o t ~  ?tb 
steep cast 3Z tfiu aegtot.rcX r ~ ? ~ t f ~ I . i  ?ax folti a:aQ i s  
a m  ~1;Est~me oost 8s" t30 m%n >70gi~:ial tauat;. 5 3  fa~l.1; 
mm !.s botxndd "by t i l e  I;w i.;aln b r e a ; ~ ,  Ydngston@s eaiztl 
2inJirrs0s F~~t'ttJts~ !,fa f o m  besag tea  or^ prQ1&fm& 
8'b??i$c%kl$~. ':-etmn Sfaass faults, tiare are other i-9;j~r 
fractu~ss  (:lot sO;o~~a an izhn), s ~ c h  as Banffsrr' frault;, 
a&qj '~~I'ilch .-ovwmats ?:five aXso @dmn orates, La p1ac@8 
t kiessr 8% szoeat Lo- 1s ":WEB 8nwili0fl %?z FOC?:S 2 Q ~ Q  ~ ~ B C C  I&$ 
which agp(.:,.ar t o  71% lmt43%zeA bn ~"3::;pab~lt lXp~ato"10 OF 
clo~a~ita beds frhera t tle PbuIt b y  orgages ra ~?.7alotLvely wide 
ba?d a:..ck? co-?pe toi!% ~t"okg 2 1  coqtact w i t h  j.rtcosop@tenbt; 
oms, Tt:e *>o.w .as@t *a U:. csto.ms aura dalmites are Taroken 
"Lto frae;m~nts r:vJ B;a td t a  O~aastr:~ enwrapped by Hglastio't 
ba%f%U?eona 9 ~-~'-alea R ~!nrJiT t 5 w;S'lhich i.:assikLy fat% 2itated 
' : ' 3 3  $3- -n.?b ?:- -f. $90 q-d .~t .a12~1.y7  s+i1uk.ions. ZPA other 
r. lncss I: $C;hZv cnt7pXed fold d,i,cy :;a$ &)r~i~z!'ht; ~l;r6i1% re l t e f  
of S~;.POQS, 

~ ? & 2  " ;1 ;k~13~?$* i~~ c:+tYtrf3l 02 2 : ~  s::1~'Z?t% oY'Q-?IQ&Y %B 
t' opefoz:e C'.Q %n?m~mct$~aa 3T {::.i3 $G~AI$ z 3 : ~  v~%t3r *  t2ie 
a@.?&act Ihotta~cur snaicar 3P ea1cerasz.i~ zLlnl08 0 ~-assZv@ 
do2mibs, Tf:,fcrz 13 evidagt f ~ o a  ,?I= Pact $:st: . - ~ . j ~ ~ ~ ~ r a X m -  
t l o n  I?as Lce~ ?08tr;! :I!~~AI aarttl r.-7.? aatxth ui' . .dlra %n t;jr~Zs 
be&; t.~:~l,eS> !;as L%@n c )26meC, dSat%~:ct;ivePy on tho nizw 
2lon on t '~ls  aeco-~rt. I!''art!?cr~~ro~ ?:':o XnngltudLnal 

0 *+.- soclf 3.7, oz A t,~"?rrs I. I 1 ~ 0  z .c;;csts o.F~~t 2.tt;ch m y  also 
f-lk:,, S k ~ J l u s n c %  ore oCCiLXTWKSS. A,,,, n.!:[qe a$ (2~ 5mr l Q 4 t  

~f .,h.rofttab;Lo ore 2atl5mil on YE Zo-~htudtlml section 
a y  be t3aei19y cox-rolatod w;lk;f;la C": ..$%cch cEjar-s rrf:am by 
ti:@ folds ~BSacant: to  tllc sro-bNy, %::is possBt3%8 om 
coct%ral hu su;-?prtc~l by tFC8 sZt~)izc=aZ CZ)&~ t i o m  a& the 
Wincotas DofpaX (a a;alR ore-&By located arppxwxl.aate3.y 
8 :3bXes sox-ttboast o f  t!x@ Zurra ope-borXp), tYsa%cA @an be 
confidan%ly zelatuti %Q tlm Bow et~sxcture ,appod at that 
10c~bLf tp*@ 

An O X C P " % Y ~ J ~ % O ~  a f  t '.;a ~ssXa~;tccl y lfin r;$lbcii accoc:gaaSos 
#re D f e l c L ~ ~ s n  3 r ~ g i ~ r t  P Q V ~ ~ X S  QY~CPL>S % ~ E I % U F ~ ~  ~?hteh appe.w?s t o  
he d&lr :tzt;sA;r oasac-iated a% th  t50 T,wra ope &pb~S1t. Th18 f 8 
tIa,o id$;hly 3~%Tof% thy,mas&ma sG 2:' I- 2 fav9usabL~ t 'orS~a,  rwmly, 
??;o C & X C ~ ~ F ~ O D @  S':RIO -. bQf 10 $ 2 1  6h f1.9 Y~~?GF-OQ to &i0~8, Pn $ih@ 
v3ci:?l%:.g bf Sfac.? am@ alsn cnt. 

It FJ%J.% '+o obso~t-od " l 3 - r a t  t::,<.- shrilc~ bai:tl fk;ras been ~epgeb 
QVQX s fonzt!~ 94: 19,WD feet ?.0 t 'ro gmntf3 06 C?O ~ ' S P Y B ,  T d ~ ~  to  
.;;thoso 5 P: a . ~ q o s  tt:c $O0~2mja $h:8,ljtkd Ov~r It;' ,;bs Xarq$h the sat- 
cmp !-cs ,rl sJd~!~tSg aimmua ~tzhaaaeEor, ' tn cmtsast to  2ts 

. p 3  -XITG~ ;?:>';,sia~a';~ce, *~fir~mr, f:!laPI pr& ui it; s;l t l  ch cak~xc ides i n  
con Zt3ton IT.! t!~ +? 'a l f ? ~ ~ r a  OTG &?FQQS~ !:CIS G+? w$renaly 'F~m'khdi 
n-reaarazlce rtt:iclz ;.2$a"J170 0rrep'3^?~~;3 tq $,?Q ere~s~-f~,l i lQ,~; ~ f d c h  . i s  tlsvldrsrrt C p n ~  tI:c w.P;'Ez;o 02 ~Qjoltxibq ba6s Lo $he in. .zQiate 
~a,z+th :,,? T-Tie? .:pn ~"4%. 



(ti)  T ~ Q  intersoctl~.vi sf 1 :13 o h m  fault 20% :uttil the 
co~1P;nct bstme!~ gorlos oZ ccra2caseoua sbles a%d 
massive dolornitss. 

(iv) BossibXy t h o  .?.ntorsuctfm oE tho  faa l t  zone wlth 
a. ~tznsc;%y b:ackled cale~reo:to s kzer le bsn3. 

Gsop"!yYhcnZ tests :ro3pe ,tile ~k 5 :  0 soukbem nU of the - .. 
.&n Qgon cat coversd cln area ~~:E;a , :d l~g  (:*I:) fee t  north t o  300 
feet soath of .TorpheCt abdX a!:& c x t u : d i q  l a t e r a l l y  for 500 feet  
east klrssE m s t  o f  t:tmt shaft. T2u w?an so cmePe6 orosser the 
Ungstun-TtriLtm fault mm a r G  'i;ko 51~lv~;~rabb esbcap450'&ls shale 
horizon. 

In adfi$t$o~ $9 f:ku tests ?a %he arsn desesdbed i3tlovar I a %-,a11 &iairnt 3 f  Waf;$ \G t'3tas eaf~%ed oL%t 03 tm t~avc38ses a t!m 
nor&horn a,& o f  %he E:wra 3,w~ eat. T!:Q CIoL2owLe2 :athod8 =re 
uss4 5l.: t?& &st43 3- 

(8) 

($1 ~ b t s n t i o ~ .  ~ ~ a t f o  WCM - ~b rcsaxGs o f  this test am 
sham on @Ute 1 %zt tkio fw og Q 343g&r;Z;LM - po%ent%ak-gsaQ9ent - con$~ur plan w i z i l s  t'ie 332os6PaT gr~.C:ient; groPli,ba a m  s>- orr 
Plate 2. The logesltkms 30 t b ~  yotoatlal  ;;1~aaioato ard so 
clossZy r@;Latedl t9 t!t,o ~asistivitios sf %Po roclxs S ~ w L v e d  
tfmt the glaa m y  rca~arQod as a aesls%lar%ty coatour !!bnr 
T!re gaoXogltcftl $oatarea asr r ~ p ~ a d  by IPick&mwon have hen arlidr~4 
t o  tho phn,  cfif$icz;13~%y was @sper.iiam@i %YL fit ti an^; th 
pos%tion of shafts, Bmps, cttlr,, ws s : : m  by DibcUrnon wtth 
the ~si t ioras  as mppsd oa %i:o ~co~hysioelt hyotzt 'S;-dL ttte 
fit;tlw st?9wn :in the pXm is rag~rCOed e;sr IB~PEJ %he ;%sf XiEkoly. 



IEt ~ 4 . l . 3 .  be abservcbdt t.tm'@ %I-.,* -ote.at;iaf ~ ~ a d i e n t ~  QMI 
hame t13 S O S ~ S ~ I V P ~ ~ W ~ ,  ATO G ~ ~ r & ~ ~ y  high on t ~ t o  W O I I E ~ P ~  
b ~ ~ f  f 9% " fiF83. !I' $9 WE?& ?.3 ~ c c ~ $ f ~ f f  by % % ~ B € ? s ~ Q ~ s  
9I~Icl-i k8vc Been brecc32atad. and. ratmmntQP6 An ,:cart and 
gisr~ernllg ~ l torsd  t:o ~UPII:UFO .-arbL@s. 

f :'ak~ota, tsuvarsos lr30I.F aha 37'33 im3 ~:y:-koxJmate3.y 1% 
sa %"YJ $'not gmt.)?'  of t! e 3ase 2 3 ~ 3 ~  Zrs (3 zone 911 s1sJcl? Inhe 
::~arlf.crPt, w f i l . . ~ ~ r ;  f a l l  ts 9 .? $ h : - i  2953 ;~revai15~: " s t &  valws 
(2.5 - I . .  21.a 3x3,s 32' t t  rcj r,aYlo eoircfdes 19 :;X~fn 
zoslt%oc .,;".E3 t!:o _oatcro*? ai" ttto Xi.ngsjiton tat1Xt: aind It as 
keasrmblo LD :;rosmo Y .at t% ~ Z C C P B A B ~  i n  ::otoi=Llal 
~r1~18oat; V L ~ E ~ ; ~ S  22 c 3 i l ~  %3 8:32$ fb,it ire. mftt?rr z ~ , W S  of 
IfX3 W ~ X S  ~a ti3 cmstrern 12ide 3f t ' i ~  X ~ J O - . ~  are t ? ~  t3 
ca.:eos ~dznor~i'h L%ro is avldsrzco of c~a~Id@rabZ@ ialdZ*q 
of Lf:o beds %a t'm vici8iYty of 35pW/3805 a' Xch r7.uy bi-ve 
~;~oci%rced S ~ P Q C ~ " ~ ~ P Q &  V ~ & ? T Z O S ~  F Q S > ~ ~ L ~ P ? ; ~ ~ ?  231: f;ilf3 103 V R ~ ' T Q  
03rffiat~2,~iJ at ttie ijbizce. 

?':c ealcmot:s s'.cXo bas12 F ~ ' , L ~ G $  8ppare+1tly -gmw%iles 
tixa f avoxmabl~ !if;o~$mn e o i ~ ~ c i d a e  c;BaseSy a t  i t s  ,oz(t~w~.;a 
ramd s"~,-a.@hcjrrn 0n4s witla c"i zo 33 OC 10.; V~B%UBS ~ v h f ~ h  ljhm 
a 2-!a~':?od I~oold~ncy toward v@xag c3 ;<-~e%Lve co ;iihttiora as 
the 3.9rthasn enti aP tho J.a$oU;t, n M  :xenee the origSlua1 
ore-body, i a  ~.ir;pro~cfr~ad. 'I.':93 todlalpcy t;omrds better 
c.at:4uct %\ttCIns ::;is 'Saaan :2Psc:~sg~ ~3arljter vhers the Mliaf  
was atntm3 a,!wt t':bs tsnsloncg ;,.: d m  t o  an -increase in the 
shattering 3r ahoar;.-? :?f %bik&,wR~ occo~$tr%i-& by a:% tncsarwae 
in the co;~luct8vSty of t h e  i;y~c2s~e@ water as tP-0  ~?e-body Qs 
~ ~ > ~ J ? ~ R ~ Q C ~ Z Q ~ .  

PI, -!,I- ? co :tyo of: i " z %?&ye:;? T+ ~ t "  c skrs ly  P ~ t ~ m e n  f " - * '  tr,?6nrses 1805 r r J  200r?, t !?2 7r&G,,*.02t cca -,tsars s'-ok~ tel r::.?~ked 
Qiw%r~c?xe ? ? tm%i ff'ory;: $!-o 2r8!%J of t!i@ CQXCBF~OS ~!lt!thi# 
.S~N? ~s *n;yspd. It : s s:o,-c*fi- ;,,to8 tL?o"tt:te $;sologfcal 
rna-yA~: .::2y ~ Z Q ~ Y ?  >I? k3LL;-btXg k a arms. A p30106;2ct13i 
%!;ter~:x%",t22:% 92 C::3 " ' ~ o p k y s i c z  f_-a23;a26s t s  s~25::ssted in 
Flg~m 2, @lfi\ta 1. mi- r..:'5_3 fh'b@~:',x%?kat~m i c  based oa Lbm 
i";:>sTtXon ?$ kt.$ G ~ ~ x ~ ~ R ~ z o E $ V B  Z O i E  '.A&c~I J.!B ? - o P ~ : ~ v Q ~  ( t O m S 3  
33x33 tn z k 1  c~~tca:ijrooza cttn%Xf4 a~:2 td;a ! %srpraTatlon 5s 
93pp02tCYa bg %Q tsrcrd: 32 +""+"" strsYz$ ~crs&slivc zora d? msma 
wtdtkr " l ! l . f ~ ! 3  ?,I86 t'3 t!!Ci k:.:~td8at$;0 Q W ' ~  7 f  C ~ ~ C W % B ~ P S  
shaU band on tF;a eo,~tfz~sn o d g ~  of laywit a-rd sxt;~slas 
t o  IOOPJ, TLsBa z w ~  Bs 3r3Bab2y d m  to $kc? Yamscrxe of 
a narrtm bo -d .a2 Gems clck~islto a:& Its ere& is parallel 
t~ that asa7-mod 3013 t*:u cXscba~bcrnl3. ovi&emce to bs ti%$ 
of: t::3 cwIcarmeoa3 c:':e&@ bad.  Ti10 %nE.orp~~~tlrt;ian sk3m 
i s  f ~ " e c r  ~ r , ? g ! p ~ ~ t B d  by f;::~ ~)~;ftal%tg ~f a ~gmtite test: 
1~1?'1ZcEi &ma a ser&o9 of ~70~12 i nntf ~ a t I ~ ~ n 6 ~  zpgarentPy arisfag 
fran oam nnrrsw barn? oS: sock v3,f;h 13 '~iair~ amgnetlc suseepti- 
hiZtZy r.~It;ldbw Pka eaZcweoss 5??83o hni3. T::o tseM of the 
a;ragnetltc I~d,CbScctioixi kr; t9a 6 ~ ~ 8  a8 tihat (a38med f ~ r  the 
calci%reous ~ E ? t a X , o  b w 4  fX10;3 O % ~ G ~ ; E ~ C ~ I  ~vir3ence. 

The ca"itlac.E$ve 2t)m~ 013 %Pa gar east~ra  s ide of tha 
9 lapout ope ,rsmbdtBly GJB to ~idditSma1 s h l y  banda within 

%9c3 eom f?ap?ad by DAc!ci tmson as e~ata&.n% r g  p~~doaimnt ly  
b d e d  do%ozsktss. 

To  els st oxtenl; tI.o cs~dt:ct%vltias rzcaausced Ea the 
fawarable calcareo:?s s:'aXo ta!23 avo 8.m to t90 .knfluema 
of Xt~sto*Ttn.liizo faalt zttm can o ~ 2 y  ?;a c7;uessed 
but:, as r~lrnady :,?inted 3::B a53v0, $:be :;msea~er in 



X t  Ekero$ose seeas nlthhn tho bv~nils of ~ossibilit 
that t~Miscovare6 faults wici :;c!sils,a ovee wno* of f a u l t -  
$ ~ 1 &  ;xy axfst in tb eastorn side of t l i~ tost 3,ayoru.t; a118 
that; f;l>o E O S ~ ~  oL' gclleara1Bg ea~~ductLvi tp  flow& tlrere 
rmy td0 ~ E ~ I Q  ~ r i t l y  32 t3ho119 %a r;*.rcb causes. 

(it) 8~ectrslaagnet:~c ~ e ~ h o ~ a  - ~ . :Gctma~mtic  tests 
~ o r a  carried sst on %l!?,s 10ya:rt g n  Crwerbie~ 1008) 2;ero 
gt~d  1WN kae Cke mssZP~ acrs ~33s a.-2 tf:e zathod ba ;not 
1% F:-OCQ : .t~rnIecl as a suftpsbXc C Y - ~  f,?a~ tke are@, 

&~noi;9@ 37eadXlqs fa SEso v2cic~l  t2y a$ r3rph.t;t  at2aft 
1;iarc ~zrsot2y  dfsturbadt by %?I@ $rosarJce t!,e shaft of 
a great m3er af r a a s l v ~  ~ i X d  s&eeIl ~ J U Z : ~  ~~69s. 

g':? CUY'WeS ~!C~PQ 8 ~;Q,~B,$IC$F &XY&8 !?~9<;h vt4hE3~ 
eaefz@~"es.nd but %this 2.a ~%%r,:,b;Xf;g)d t o  ~ S U P ~ ~ C O  cawas rather 
t h w  t o  b o p  m~t ta t l  eCCecl, 

. Zn 1?4'+.b..i27 <:a +,*tg PosLs za -@!IS h y m t  ~Ieoc~$bc.,(jl ,above 
a ?Er$-EWil tx:scw'? aS :';cstet: C; txts -&oaa Di? b tr;3~~:+sirg at the 

c \ o r  3 : :  . . + a  , 3.. k C s ~ k i o 1  yr33l,?n&s ~ . m  
cletor-Jncii 91 r ( ! ~ ~ c  Crwerses 2-3 mil a$ self-?od;o2tlols. l i o : ~ t P ~  
IntonsiClos wri, i s t c ~ r 2 ~ ~ & i  for' ;+:a co:~ lcto Croverso a:xi ,IL?X& of 
i _"XI stkar 3133. 

'U The soaults ~ y . 2  c?a::n an B1;;Lcs j 2nC 2. ::late j 
clro s':orm ;,*;. .tLaL :gocliea% co~:tn~iis c?.kllo sol2-&otc::bial, 

L.' ~oto9Clcl  roGiont a:2 -;?;mlc?elc :;r102hTas arg &.3nn on Ebto 2. 



(i) 5ot;oritlal fi;atis dtbm3 - 422 axa. 93.r&tf an 02 %Pa 
gotent la3 -a&ior i t  i:co.-;oc;r ;;ha SEYJWS W -re% &ooes 04 
relatively & ~ o d  co! ~rluct Lvity eraersie ti?@ traverses, 
The cantm'0)30 C O ~ ~ C I C ~ ~ Q S  w3,th EL. Z f l . ! ~  -:f g0th0hs a:!d sha31~w 
OlaSIs MI"P!I va ~rppssasritily' 3t.aLSiamO t C L c z  course, of ~PLxuX~ . 
oyl $?4;'fs~~ara t%% 2 ; ;  ;yTdci~ ST:@ :dm?r~3isa'tfari has occurred, 

TIio es ,:~?txcti'i16 eo :xt vk i ch  crgsses t.l!?b tr~versea3 bgtwsrson 
200s aad 3QO1 ;,~ay po~?%bPy Z*O~PC~SBI.Z&; the ~b::ttmatIon of the 
celcarewns shalo btrr~i t@'ngch kias .3tappd to  within 209 feet 
of the trnverses 8n tho soutflefn 9f463. 

( f  ti) 3~lf-goto~stia3 &taaiI - 261.~3 rsiwl%s or tiid se3.S 
p3*uont%~& ~ Q B $ S  RFQ 3 @WAX $33 $!:a fa213 32 ,;rsfEloa 013 i2aw%e 2. 
"ia profi2oo sE:oir co .:=Zd~rably , 3ru Q"estxarba:;co t.!,zu do 3;!w 
$~o$ilcts a3t;aQa;@d oa Ckio -.oxgLett sk3@t l e  yoa;r3;. ";:.a@ ciisttlx"'bames 
are eppnr6r:tlg :lac .:&3nXy to gurfaca cnussa, Ipfowever, t h ~  
ga$s%s b'lccil o f  lWi  ~ l i a e a  o!r t : ~  aaaterrr ~ J l d  .or tho ttsav@r$e$ 
may bi3 d.18 ta t f ~ o  ijrorrsme or ow2dP%isi sap hide --Jmralr; a t  3 depth. 'EIM Xov veluos in 2% vbc&~Zty of W E  co~r@spom% 
roughly w i % I ~  tr!o pmXotl~.,,atkosr sf $50 'd"idk2w fsxZt and nay 
be due t o  su&e;f~%de o T , n c s s l 2 i ~ ~  v i tMa such a faatme 

Cd'k~ ~so$2ysical 7 ~ b b ~  at", Zrscra is Zkat of j;O~,2ti'z large 
masses 05' !xxoalary co::yas sse - L2,s;~ch c;BodLQ sxlst - in the 
cowrod 3.t.Qti b kl'& i303?1h 3f *!?o Q;~%s$;%?[: LWE~T! 1xSe 

r! p~:x!pi?r~c~l tegts ~N&G .mvioned sore carried aut 
whtl:b ?':c. ~B*?$F!c~: -4f @ ~ . t ~ ~ ? ~ t ~ n g ~ ~ ~  *mss2&338, vketC~e such R pmbfea 
#a# ~qfi?%r) 5' 30XYit23~ 2;' L O O $ - ~ ~ ~ C L % ~  d 3 f ; h ~ ~ .  
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T:% S C C D ' ~  :xt%~~t 3&' &\.::?*~aeh $3 tile problenz is that of 
cappix;  g~oZcrgAca1 r;Eructms tvf %la  ui~tch th@ i"s'a~'rcrbf ore-Wy f s 
asaociatcsd on %;he aasw!~dt$sn that se~8tlt;iom af P I - m  b:avdwabXe 
atructltral set up vloulci favan n ~ecu,xelanse aE %he ore-My. 
T::..Zs itolss  st ccea~oriTLy ft,iXLm, ';o-;levss, for, as Aicb;Lnson 
po2lat;ar out, t ! ~  oxli~Xm31 ~re~-b&?g W ~ G  en n&um an accr;tinnk:f,ion 
of  s~3csndarg cap:,:er .-lnwsptls awl m s  ?we M ? G B S S & S P ~ ~ ~  k~e t~ l i zad  
by stsuctwaX @~"ttro36 ohm. 

&s sw a;k~ m i = ) ~ ~ ~ a h i ~  C.~ZC~'SQOGS ~ S P ~ X O  i ; O P ~ ~ S I ~  AS 
+h  comer^, tke  ~eo;~t*~~ysi.caZ bsts 3:~2f  caee tkut $5 sl~ould BQ 

assf ?!la to :lap tho :~os!,tlaon 3f 3acb a ba%I %w an area oi Unlpmwn 

\k 
geoZapy ptloa21ci%q; ?,%s bcscwraenco vas .tcasrm at at least one ,::lace 
fur pasgosea o f  corm%atPrm. 

%t t?oulcl Sean t&.%emfere %hat t h s  ap:>LScrrt;Zsn .of ~eopbysical 
aethods Car ,,:~~spoct:irx: ti48 QPBQ t o  t l te  corth ~f Lkm mrra Copper 
k44.m colnld Ba amactc~d to  yIeM B ~ k e ~  setebb ylssinlts. Z+:latlzer 

I or 33% such a sufvag $3 juotit'ioct unlf L saan t o  tirspmd ~ a ~ , s b ~ y  on 
h o w  faaou~btb2e~ from a :UPQZ~ ,'~esloi;ic~X 3% VSQW, are tJm 
ohawes -.f :? ma om-bo&y c.xistb:,i:<: PCI t!:e azVm on E-~Ac?B 3uch 
R 3UX?V€3y : X r g  ~t3'~i*$"l"3t~'t.Bd. 
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