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& VI 8. Qealngiaal Siwmp 
OFN FILE REPORT 

Rta ?eawa is j 3 ~ 0 l i g t - t ~ ~ ~ ~  and L* Tail1eur, =+ '* I(en'"* n o t   bee^ edfto(l i p  p o ~ ; n # ~ d  

o f i ~ k t ~ -  WiZh QWIO@BB& W and H. H, Rebser catwda~da QP awa~laturo, 
- 

%be 1951 field program ros Favy Qf.1 U i d t  prty 3 uss i:nC?rtzkt.n nYcC3. 
refold purpaao : (1) t o  Imeatrlgnta %ha q p s ~ ~ r ; " ,  ant!- c?3-acr~5-v.m La the 
Y': r o r m ~ t i a n  [ b e t .  ~a°ataceogs) mhere C X P C ~ ~ ;  ~ 1 . 3 %  t \ 9  10-ET rep. :he? 
:>e X p a c ~ ~ i k ,  Kt12.r:a, and Phh. R:!vare; an4 ( 2 )  to ~ ~ $ r ; n f l  t3s n"n.~?.'-nr: 

r z ~ t - c z ~ ~ a 4 .  $ouAkhsrn Foo?hi?.Ls 5e~t : lon :+zl.t,5a'~ed in ?T5O CT?? 1'9- 

L' .E~  bhe re7stiowhd.p~ OE the . g e o ? . ~ ~ g  o f  the  f~o<"rt~Tle to t2?a4: cf t-':a 
: , J'EE Range $0 the aouth. 

rn -?ls p r e y  m s  made up of sevan mn: thee rnolo~ist~, tm P i e W  ps-  
-irhn';s, a cook, a d  a neasol  rmc?anAc, T~lr,Z?*eur an+ an z~ric-tnxk a.x-a . - ~ r ,~- "?d"  -. . a5 tho Pange Tr0n-t; 03 the J.pmv3.1r RTvcr by nk I  p k ~ 9  on Thy 27# 
?":l, to begin a bat  traverse o f  kha r i ~ o ~ ,  Ken% as4 F-ciecr, ~ L t h  520 
r :zz.:.ndar at the pssty, ners f lo rn  ", ~ L P , I  rr:~2u7: on !'?J 28 "m b e g 4 : ~  t.ho 
-pr:.c?l travorae of axpostwes of the  Tore!< f Q T P , ~ * ; ~ - O ? ~  ~.l.crq; t h e  l o m r  1";:- 
:r? -!FJ-lpr. Rivers, Y33t of Jme mas $pant In nozp?.c:.-~.r?;~: t:"$sn SV-T~~C-~B- J t 
.I 

4'.? zroups dLd no-din ufil ,Pano 22 at L ~ ~ E Y ' Z ~ O T  In?r9, 

~xeeptSora l ly  p o o ~  ventber ~ ~ ? ~ . ; s r _ t e d  the  pnrky fi-r !.nr,* it? 
.~c?.?<~?.ed ~ o r k  slow t 5 e  e ~ z t  for?: of t k c  Ktl,!.i;-a ?i~-er Fa I.;? p 
. . 
,-,+ .;~;?rsrsss of t . 3~  De Ia~z ,?'0~~;1~s.lnn ~ c r c  KO-:, S'.,gln r!it~s a~ t.9 1 . 1 y p ~ t .  

A P . 2 3 i ~  anortrC~L1 on Saptomt-~s 5 f a ~ c n ?  rbzn.loz~.ori':+ c.? .T:'.old ;r:p,elqat:?-om, 
-.a~li. lr,s( unz?.pped Vlo =aa at Cle h ~ ~ c l ~ a f s r s  of 'sk? rre,.;t Corlc of 3.1 i<!.Y.pn 
l'.',;rc~ n.n6 -L?la caet fork of the Xuka R.lrar, Ths  r:ar.aals rsr? ?riven  to?:^,? 
-J  ~J.f?tvo& ~ T T P  a d  cachecl . 

Usather cawed a 40 percent fosa c f  working t!ma d t r i n g  t h e  searon, 
75 &...yo of .shieh Taro in t h e  p e r i d  hotm3n Zuly 19 nn4 Zep2cmh~ 1. 
j'ons 7;3atSer elso  dekg8t l  depfimo of scmn of ~ S : Q  p9~'i.y f::..om D r i f t r o d  
:nrl. Y ? f f i t  u n t i l  October 1, (?no mc5.la c c ~ t s r i r d r ~  Z? ~0'2'?~1~9 COL~CC%C~;OTI QT 
l-oclc nc .q les  h3d to ?m lsft in the  P i o l d ,  pocoi:~ly u n t i l .  frcore-up. 

Vcr5ical photogr~ph uncontrolled r~ceaics a s s z ~ ~ 5 h d  3y the D, S. 
?.vgfca!- SULWY in l ? T l  Tors -d,eed as e ba~a for Plc?d s . ~ p ~ L n g ;  hYrimatJro;:ar! .- ?oyrnpha en3 tr5metrogon p?-admsfr!.c nsps r c i ~  -~-.PI .. c r  r.292.s d-i~re  
".I b~...a?. p ! ~ ~ t o  c o v q p  ?::as *Le.c!dr,cJ- 3~2a-:ir:? ~,..2Si",.fcs =re ~?3kn,SLbhaA u 

~?.5iqo';er, 

The greeter pzt cf t 3 e  erza ccl.:>~>d '?I:!.- : ~ ~ ? ~ i x r C  IF ~:Enjacent to 
?iLly-a ;Tlv~3r. Ln 'tks ~~j.es.L-c-~xl";r;.,1 9o:Y:,:~-iz S:m';: :-!.',I3 E zctf on, A r a t l  c: 
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-b ., " " .  + , ;--.,,-7* r : . , ; . r .  L,o . , -?~:'.rl t z!:.> 01-1."; t h e  D s v o n l ~ n  .tn h t h  ';!IF? P R S ~  an2 
.,. * 4- . . . .  , ?!; !on -or?% ?.?,so P.TE E X ~ O ~ C ~  2 miles rrest o f  cemp .4 3.n e. eerlien 
. ." .. . . 

,- . *.I* 1.n.T e~-.:.?:- bu",clropr,. Thege crona appear t o  kZe nl-opy t h e  
. " 

,- :?..lr~ a:? yro:v.h!:: -rr contl!?uotar  nit?^ Lhz aP.m thrus: sheet  of Desonf-an - .  
- 0  S'I;b:r bvt croy;.a or ~ I O ? F . ~ ~ E !  Devon5-m  fir^ mre msosu~cd on ths 
r;o:l--5?t s!<e of %?-re Prooh 11:~np in -2113 A f i ' h a ? ~ : ~  ~j.v?j.. 2ralnage eren. These 
;r:r,:: ft?.~~?=ec? as~;-:;.lor:s ah lch  rs,ui~a more cm.wIete f;+3nil ir!entiELmtion 
' - -n - . - - .  *i .,-- ,.-,- ',-. 7 > , f h T Q  ?f J-' 
- A  .-- -. ,.--I , . .,  . I ne5er ~ P C ' L ! . Q ~ ~ ,  

- 

".te h ~ ~ o s t  n of &yak formtion maps out along the  fpmvik 
.F :.ST0 2oq 8. 20' U, Eecausa of the -ge amount of rubbb and 
, r ed  ~ec%ioa ,  an acct~rate meaewoment could no% b, made; t h e  section 

,:TFq~: .... C- Ls d a msx;.mum of 1,500 f ne t  md a nlnimtm of 750 fset of predomi- 
n.. - -. . ~ - t ! . : r  rb~ . r ' r -~ap  s h t o  -itit some Lnterbdded qwrtzlte. Tjlc ssctlon is 
ccr!-?s-~? b3;q overkdn by F. dark, f ins-grained Umsa tone of the ir::'achsmt:t 
- tny 

At; t h e  hsadrfators of the Kum River 750 t o  850 feet  of &yak forma- 
I con~!.sts af dLmk silt and c h y  n h l e  with ae~ t t erad  l a d s  of limy 
,:"; YJ-..SX~ asnd. 8730 in tho ~ r e s  inc~mplete sections 100 to 150 f e e t  
:k ccrisis-t, of argftllite, shah, and s i l t  with dark-pray, f ine-grained,  
-~?$.5hering litresfone. A t  t3?e top of t h e  750- to $50-foot ~ection are 

-?"?TI: IjF? B of ~ ' ~ d - h ~ ~ t b . w ~ ~ t h e ~ i ~  quartzite ar 2 qmri and- 
;-".= th~ .+- ,  poss ibb  nre eqifvalsnt l o  t h e  Zmer o sc 7 . 8 1  .$mesf one 
:-L.-?::cr~6 % p~,r ty  .l in 1 9 ~ 9 . d  

Ldobur~e limestone 

In ths m-@a traversed @ party 3 5n 1951, outcraps o f  rocks of U s -  
b::?e ~ 7 8  are few. ED t h e  KilLgwa Rjrver d~aimge in 'the Southern 'Foothills 
?.-?:-;.nn, Ilsblnncr Un9stone at ht. 6!F' 42' N, occurs entirely in Z'ealt 
;313~J-:ri and rii2.pe. Alinemwrt of thess Eaul% blacks ind ica tes  a series of 
T c T = - r , w  ~ ~ l d  thrust faults perallel to the  major eaat-went structural tread. 
Ijl:hr-;e Ln5r1~d.vt3~ are clloeelg associated and have bleached and altered %he 
I l ~ ~ ? s + , m s  ~ n d  chert ,  The mose pereintent r i d p a   re la rge ly  bleached Ume- 
e tc!a  an3 c f i ~ r t  rubble ove~ly ing erd uphold brgT d i a b a ~ e  C O ~ B S ,  Fartlwr 
FDTI',:~ in %3o area of thc De Lung Mounhins tho Usburne 2imstone consists 
a j ~ 7 ? %  campllste?y of dark, f ine-gained, thin-badded limestone end i n t e r -  
b?r:+j~d 'J~RC!: c h e r t  of the Klruktagiak rnembr, B h c k  chert constitutes 
7D It.0 ?2 percent of the roc1:. The lower and more persistent ridges are ' r7+.~:lcied end capped by numerous dlabaso sills. Ridgea of Klruktag%ak 
chcz5 Ere feulted over Meauaoic rocks, 

/J Sn'nl.e, E, G., an? Alangus, M. D., Stratigraphy and atsuctuxe of the 
oW.r ~ t i tu~ok-KO~OUI~ RLvers ares, Alaek: U. S.  G~OI. s m y  ~ a v y  o i l  unit 
Rcpt, 1+5, 1451. 



T - ~ i ~ - * % h  - +. .-- --.--. memkr.--.+.5 .-a ",e hearin~t~ars of the !:112~~ 155' 601 '" ' P  * G?"? d * . ' ? ~ - c ; ~  : ~ : : t 3 l . ; r  100 feet of c r? .~o iZ~ \ l ,  f i c g -  ",o c o n = . s ~ - g r ~ r , ~ n ~ -  , 
Tm.lf w <LL-v~ -z roy  :s".c,~2e%o~e of t h e  I?!achem*,h mn'mr crops out eo s I:lippe. 
C:i.~g t o  t;lo crushed and contortee conil:t,ian of t:?e Eme5aee, e.n G C C U ~ ~ _ ? , ~  

r ~ 2 ~ 3 - 2  nen nut possi5h. 

Iilnlsl: t3e I p m ~ i k  T , k ~ a r  ~,TFLIFFSJ ~d i n  the E?elicf7at?r~ s-see 0 3 3 ~  
:",or:: of. the F J , ~  ]E?-ve~ t h o  llsc'r,cmt?~ mtmber conrorrr~b'hvr. 0-Lr3;.!.t~n 536 
.a!: .fox~",on. $?c?L0n3 in theze arcE? are >GO to 150 C c ~ t  l;rLc'-, ar? 
: ?:tee, f i n s - ~ e r : . r ? ~ f l  cr lno id~.?.  ?A~g",one, $hir?-!??c!lsd tr? s4i3 Lv, 1-5 '..'l 
As~>cc'.clsi4 ch82'3 ~ n d  c5cla. The Y!achsmth is tMmer, mr*a 
.b R?S cherty tbnn tkt a t  Kane;.ut h k e .  

e A h p  
rne s ~ f  

~~?,n~y>~?&p!t~-$&*.f: ~3rn&p~t. --Thl ih and Ptirakt~gZRk m ~ a b r s  con- , - \  . 
E %. L ..:.IY- c-'?I' 5 5 ~ I S C I ? :  0: t , ! ? ~  T , ~ _ R ~ J  ~n, Three d i s t lnc f ,  15.M-mlo~!.~ 

, m e -  ,> . ., -?.r? c b ~ e r i * ~ " ,  an U ~ ? - T T F S S ~  zone of PEF';T q;~r?3:.;=?.~ ~ ! - T T . O P ~ ; P ~ - >  :, 

! ? ? . 3 " * ~ ~ ? ~ i ~ ,  tf?.f;!? d~~.k! . l l~" : . ' fe  @0611 ~ ~ - Q z z c D T c , ~ ~ ~ ; c :  (? ), I'k OTCJF~.:'?S 50?!? 
* C"-:>FI- d ?.ctJ.nc% phses ,  vr:~ich w~ b gr,i-tIy e)qu5v~llen.t, in RCF. T'?c 

Or .. n *$:. - ,- . .- c'i3"linct P:'I%PO A S  2 a ~ l - r ~  fj.re-yreicc6, rhc:,v, c?:frty ?-i;~r??to?~l F? 
P A 2 , ~ -  :ir~:.l:lt~s:~.'-k TZ~?>?S .  ~2 *~hj.& 39 o ~ . v o - ~ ~ - : . F ~  fina- b3 C O F + ~ * E F - ~ ~ L ~ S C !  

I.'.-:? -.ens, rcd iuc-?x?2~J  r l f h  ntrcr crno~n5a of z h e ~ t ,  W~ho3ayi*~l:,v i t  
I ,  . . --- p:--.-,L?.~- ", zzons 4 a? Zhe Akpah w ~ ' m ~ .  Ot?tcrc?s oY, l ; l s  up25 E.E 

.'. * * 
, A.cct-:.l 7a72yk7i t o  an arcs Snkeer ,  6 ~ ) ~  41n !T. a~ ii",O 331 IJ, 2nd w.7 ?x 

. t r n k t : " \  to :.n? ~ a r ' . s  i n t o  She Kirv?d,~q:lc!; to 5::e sort3 .  ~?uch B E  #?-?I 
m- 5 c: ',kip !,',~?oi',o~r ercpj cu% 3 S ? F S ~  '-:ILpp In; rerr,y,t ?I?-OC+S. A : Z P S ?  

C ~ T  17, o~r';c:,>~s paoh~bt-7  rep?eqan% 03:;~ P p w t  of t h ~  C Q ~ Z I ~ T ~ ~ C ~  tk'.c'/:-r;~, 
r... 
, -r I_?:*pr fnul';s are she-z on %he e p ,  b~: nos: of tha  fc,ul.t ??lcc!:~: s r ?  
tv ~1 - i ;  l ta ke p'Lok5et!, :\k 'th? l:?S,OSO ccale. . 

IF con- ,. . 

.'-', the nnr:Ahwn b o d e s  OR +,he S w t b s r n  Foa",slilla s5ct ion ?s .zp:;rc 7 :'I-:' 

t -.-';*,-z?s n? I,--p'.mrre ?:'.re &ore .CQIX*!.G: if 2 2 ?rs.c~?c,ri? P: ~ P F C ?  n ";rf :,':"I 

: r.;?:.b?r, Xn -Y:q qe h n p  i.':i-nSsino rh. 3~ t.?- L?.S-?-~  PTQ=;:-I 
* - .n~.;. 0.11 IrLrn?;';~.~i~!t m~b3- ,  Y;le %hic':-h*~-k3 '-',?s** r 3  1- 

' ~ ~ ' . r - $ . t s ? g  70 y, -c~ln% pf? t'ls e a c ~ I ; o n ,  d?t-c?~~fi  G* "'J p ~ -  :-:p >.y 
-. : ~1?.",7-.r'6 d rm~a??  :!n the O T = ~ ~ ? ~ E I ? C P  u.? ?2z 2311 r : e i ~ s ,  J.T :.- b? - 

- ,  r.,c.b . .. -:., . - I hl-q-.'! u 3 ~ 5 " r  b p d ~ ~  g ~ t ' f , h - ~ ~ r '  1-7':~ P, tb.: .ck rove C: 1C1,~~? 'c -  
'- w ? : i : I ? ~ ~  J I T S S . - . ' ~ ~ !  r e p r e ~ ~ n t ? . n ~  n ninro a_r~?.o",, r!sep?s';sr depos.:k ~ P P  7. . . 

* I  -- . . fi  -sa';o-ccl snctiog gel 1 , T C X - ? p J ;  (?'Pi-.r; o r  ~ * : . c ~ q  305 s"sc.':,: o? TIird:- 
c l '  - :er, f~rul",' np.2 ilntzr'e,' 'qy r3.c.k.:r! r.'.l,?.s, r az  comput~d ;or k'..? 
rl 

7 >. 3 n .  . . ., c~rrs?e%g ?orAn ;n!,?q or pa:r->?ac'k, 4- -Lo 6-inch 
c ' r. ' ic~Y.r. ' ,er'~E'd ed v l c h  B4,r:n-~r; :.rd , ?r F r:-psp, sS,?J cj.C!.rd ?.?+rr - 
"17 '7r.'9 i %D r7 S Z C ~ O T ;  i'h:cr:. 

The !.!FF qlmrtzit*ic a a n c l ~ t o m  t h z f  !~nr!r-rr %s t o p  oT t.>s L ' L c b . i r ~ ~  
e?oa? 1-23 czcpoecd ';n rift5r c d s  nM .'n c lc;. e" ezg r: 'L?~e ,sa*roun<r:d 

#I -?rp?,r?, . !. h~ S . t p , t ~ n c ~  b o t ~ e ~ n  CUE?= post no+.f;!3,pr3 :.r a!-.=' ~cv.'::lsr ?.y oxpr?sYrs . . v?c:-:'..-~.'..e!,v 5 ~5.3.n,rs-~ir?y.c~P,:-~n o 9 h e  s:n:'.-~?-- :~..y+lr-::~tlt.':1.! rxkn5 of 
!n. :71:2 r n i 9 . S  co=??l.cltz i53c f s a:.: ~135'5 nc?~+,?erS;r 

,-, : t-:? !,.I horizon, *I:,; 5 5  R 5 ?-,:I!.-!; ; YX',~C?. $F?,YPC 3 

T.R P? '. 0 p?iCi-x. I'L CO?"? :!c.!-. 2 - ~ Q o -  I a,_ ._ 7 :  .Q . . F . 9 c  .,..,.r,:: .. .I. ' 7 - J. 1 .e 2 
, ..,:-i ~ ? ! - : ' . P S  GC pt?-t  2 : ; ~ n ~ ;  , ..L: IT:::.P:; -27 ~ y 2 g  p. r3:1":-;-v-"l'-n~~;.~~r1~6. 

. . . .  . - .  .- ' 9 - , -, .. t -,. ,. q ,. . ,-'- ,C,?q ~>~T',?:-X.Z? ?.~>~5-,~+?J~; ~1:'-7-':,:; ??:-. :-::-; ~ T ' , ~ , ~ F ~ ;  7 7 i ' ; I l  E~?,Q:J.' 
* .  * . .. -. -. , 

- .* ,- .- 5;7 .- : . .  . . r..-. .,I ' . . , . , , 1 ? c.-~:::-::'.:- r : ~ c y T  3h n n l ~ ~  





I - scc:Ts?, Y ~ R  b q ~ 9  of f,% JW?.cCSc C C D ~ S ~ S ~ S  of a t h i n  pcquence of thy r : , r L A *  

~ c ~ ~ a , r , ~ " . ~ : <  c o q v h a  of: jgvc~l.>: Monn5. T h i s  clny shsle  5s 8quTs~aZen.l; in 
:! $9 2 n ?.n:,?~beddoc! P~!?T; 3 t ~ r ? ~ !  cbngf t?r l~r~, te  and f!,ne -gm?.ne:! p ? p r c ! < a  
";cTT~?.-',R~ t h a  Tr:ancic s. lseer'lar~, A f he-il;rainol, g?c~nis~?-! i l l~:~  ~ ~ 7 . r  L' - 
FE corl;n:'.r$ R;I mng " car,onlw?;.!_l~ concreSions is a?~ra:rimt.e I l r ?@ ??PC?% 

t:?ic?:. 3er!-es of silt slmla czd dar?:-poy ~! .bic lYed ~ n ?  x i th  
,te::.~;L.rm ' d ~ c k  chz r t  ~ n d  p p r  shzlr3 Ties ~ I O R  tho, nlIrf mix?- 
z t r , ~ e ;  f .? ~ ! " ~ P E Q  strr-ta. w3 no% e q ~ ! ~ ~ ~ ~ l e n t  to the bsssl. ~ ~ Z G L A U ~ ,  %?ley i n -  
C:E~PS %!],? t~5al t h i c k n e s ~  of JuzcssZe In this area. 

A rcct:',on of at l e a ~ t  200 feet of brmn clay, si l t  she,le, and d a ~ k -  
5-0-2, f i x - p  & ~ z ? . ~ s d  sa2ds"uono io t ! l o q h t  to represent. en~ther fac iss  cf 
*t . 

t LC, hut pzad;.q t w k h e r  stvxy no c o m e h t t o r .  13 rads, 

Ssp%? i n  the Do Long F,"oastahna, a 600-Fcot i n c c q p l o t ~  sac",on o f  
2 : oc!cs cor,ofstc: p ~ ' : . n ~ i Q  3.f R c o r , " l o m r ~ ? ~  rith p 4 5 1 . ~ ~  sn3. CC>- 

T .?ntxir.!,ariris, dfr,base, a d  ail ' ts tons . The ~eet? ,on ~=;'s?~s v ? ~ ~ r d  
2 ?..I ...+~n-xdda2. ssani?shng ard oi1"tstoile It 13 3~Lt,=l.~nr: the% rc.l 

--'#. , >.-n c'le;;-ts LCD f ee t  to 530 fee% thick t h a t  crop o 'd t  i n  i ; h ~  nc.rthniXi: 

n" 3 9  Pe I a n 5  FJ~:mCsins over?.ie and po9sFb!.y e.re equ?.valenf t o  t3:e 
: l ~ r 5  of f3S-s conglo~sra* sequsnco . 

Posnible JwP.~ -- s i c  (? ) 

%~~.se? ,  1;31~)r:I~gc? feet of a psarltoue!y tm3-e ccrrib~~cl lit.k!oIr~gi c 9qr011c9 
02 %h? trppz. eaa: fox-1~ of " i a  ZL~-2, R Z e r ,  The u?~-,pr p .~t  iz t-,~2~)22:! 

~n T l ~ a - L  cn a cut  kink and RpyeF.rs to tq so~po?qE of F?IE~B EWJ -,vx-y 
.." y r l r w  + #,:.md .. sncdstoca err1 silts?.:.cqe th.,at is E e ~ e r , ,  ~pr?dlurrt to l!.z:i+J ETP.~ ,  

--: .\ 7 .  . + . 2,:2n ~.'.~?sl Ij.$=':'i,mg~3nn ~ 5 3 4 ,  m&c.~a"iezj=  ell t ~ r : x d ,  er.,?, iotalk;r 
~ - I ~ . Y : ' ~ O ? % .  rSno 2- ';o :-fact h d  0.t: q?:s~?,yl"l.c s'i~;'~:^>0;3~ ti:? ~ ' . d f i h  

1 - .  
Y . L I = ? < - ? ~  ~r-r97-riFjI~r1fl r~=::I-l frzgx3r';q 1-95 y ~ t  5<~:1t?fS .ed~ Pe;.?r coqrr,.:r 
7 - 
~ 1 . 3  7-2 p x r c ^ r , t  in t h e  lo*cr k?~?, ?ma Z 0 i l C S  OT C*:?T~ ,  20 to 30 feet 

I La.<.; 
t4 ..c?, oCrrJr ~FP.T Y I ~  bnse of Yla E:IR;~; Vzc ov:g 1353 :-f:;g c 22 ~~l:iv.z-g,-ap 
?o?.?r r?' -k!l pacn?.s:? ~ ~ 3 3 %  O:I ~ ~ ' : : Z L C ?  $W?ECR R S ~ I ~ ~ R S ' G S  C O ~ ? Q ~ ! . S O  t? +,a o-;'?nr, 

anfc c%i:.:..t. -4 ~ c 3 ~ : l s t n n f  sz:*".c- o.? IF+~??C' .~  F ; . ~ ~ C E O U S ?  F f.i@'?*sLy cal-  
.-.- ,L,, F!?F.!.~ undar1:-es thc c!ia+:. &uartz~zc a:.rCc;igno 'w.;s, p~cren?; In 

:'opal-tions a+; t!19 :mttcn, k c r ~ r t ~  P.QTF ;*r.q~-L'?e and p~eC.on-?_mnt to- 
> - 4. 
b s, Ths f l n , z ~ y  kcld lng  a n d  hniral;irz, ,ogst!~c;r - LSh no2n;-af;ely 
1. &!.on, mske . the geriea e. d!,st:ir;ctq.ve WIT,, This is tke only 

L ~ z e  CM:~ mmot he comelaLd. tto expor31-as o r  Icccl~rn REP.. F ~ n f f -  
ttr:!~;j of the Eossil. c o I l ~ c t i o n ,  "Um k Z 7  I nc l cde l  in ",E J u r a ~ s i e .  

- 
(11 Petton, T?. IT,, Zr., ard !rel'ler, k ,  S , ,  S+;~z.i;ipaph;: an? s t ~ ~ c " v ' ~ l r  -- 

GC -1 ;i- ~ m e ~ .  SIICSA!~UJ;=E*~PUF?ZL*': E),Jver~ area , : : IT. S a Geol.. flsr~yey 
:l:-.:: 3.2. ~ E T ) ? .  42$ ~950, 



Only 3 ~ e ~  C2etseeous s t r o t a  are present i n  the crse. The O!cpikrna!r 
forml ion  (EPaoccdon stage) is aLik?s~read in ccm~lex, x=??.~.byive& h r g a  
folds ~,::3an~ Cho &c?.dsl2e o? the complex helt. Tosolc Earnaticr, (P.Bian 
stagb) ". nhcst  the only tlanit ccropp!.~~ o-*, s h a g  tk9 -ort!~arn ~ar,g%9 OF 
the cc-.ple!el: foetk+f3.l bb'c on3 i n  the f l a t s  t o  ",hn m2tA. Tho Tocrok fcr;.l?- 
tion i a  (?eserik& in the $section an the 1Cil.igra EPmr =&a. 

m:,,? ~i., 0.q~~ 1 9 1 wl.al: .- ~ T C Z ~ L ~ ~ O Y  in the KiIigren P~:,TBT me9 diio?@r9 UtJ:lo 
??om szposu333 fnr'char ezot. The section i t i  gwi$xr.l consists of 6.8 percon% 
a h l o  i?";erbad806 with 1,O percent sandstone. A co~gla;.oratic 'onmlatane 
oVorlyf:.i;~ 5 ?,o 10 fe3t of k.-?.oaI e!u%Ie et %hs cont-..c2 c-lt.q.ins aot~rJsd. pp~b- 
bEea of ehe?';. Tl?3 ahc.?~ 2s dmk p.33 bo"; ch..gep ~ 3 4  r;!,l%y. The sc:a3sO,~zs 
i a  I.;?:'?TC~!J f im greineil, rnt'ilu!~~ gnny ax:? gezn, e,r:.d. calcsreo??~. Sor-. .. e~l.;-: ';csa a m  pyulrsnt. y313c5 &.$rt ~~.'=.:IP.E: c ~ n  i s  ?33&,1f'%04. r i . ~ .~ ' . ~  
sem &:23 ooabeirr scrktcrr$ slaell fragrmts. I~?t,.?r>:"ld:g of %hc: sho.lo 
cni .?zdi;tcm cyc?Ac pxts af tho 0913tion. Ripplc ~?.%siks eT1e V.;.-?C>ES?SB I 

~ L L  I'lr;?o!.i:zS. ~o_~s~kd.qo on t t i e  hottoris o r  the EC,E: ' .~~,G~C~ h3.13 are c ~ ~ G E @ ~ o T I G ~ ~ - c .  
:Io??:i;cm of abxa<k.nt JII~$LG- op. a d  otbnr ~ ~ i i t L ? r ~ d  .fcss?.I3 me p r e s e ~ t .  
Tn ep.3 ?E?. ~ . ~ l ~ P a ~ s E o ~ s  el' h r g s  valveg o:.'ie:itted - 0 i 1 ~ 2 ~ 2  ~ d 3 i z i ~ ~ ~ G ~  ;:J;th 
tho 151.:: mi3 abhed. S. 600 E., imp3jin.g m:zs~ez%?ssn dlra?:.5.cn. A 
1 -,ii::-:.ao% rqn - eSale -,\w&ion aas nietiszred gn t.he K?a3.Ld.,cij Rive?. 

-1 ~hcrply :Poldad anticlira on tha ens't forlr o.? Lilo TLlLsva Eivor ex,-. . - -  
p o z n  D.'.L.c:~ bat3 er?iosz its azio end OP-;>tkrwlr Ecrication o:* th? fhEbC!~.5. 
6,. "7.- L,., co?im ,. FLsoi: %be b s a l  shale a& coo~gZor~s:;t3.e ~~~~~~~t~~~ i;: S.n a:?- 
ps-wl, ccs?ormble ccl-:e..eL n l t E z  rjd-vcaLi:srSn~ c:?FI*.: ~ r ' 7  ~!22!.c, ~ ' J E  ~tiiaz- , 
ebvr .'::a?,m?.c; on t.k.8 aozth P ~ . Z D . ~  %hi" rem k3?.23 k-3,:' s,i9.'. :.?: L A  -nx::cc% i:?z;- 

f~?.::.:;hT.s cac;?,act ~?.:-ho~;fc-~~n-~c.?~Ian c'??:?:, ,:-:ls ir 0-2 pP??n, r:!-t7-. 
(?,$.el::::: er;! ~h-&, of $kO I&~J~-T~~(J  1 : 1 . ~ : 5 ~ 5 ~ : : ~ .  T:>.a ZL-::,, ,c;.?-o: ,:he?& !.s 

'7. - - E8~.~*l!.l,:i,;:. cy-t.ns3 ?he Pgr;*Lsn gaction c L o 9 ~  2 ~,c.lr; r ~ v  2:: ' '. -5 ??r:!p.ze. 
.j:?~f'Cez t,raca of t : ~  fi,.ul-& psojocer; :\r::er ~ ? ~ $ ( : . ~ ~ p ; L i . . ~  $!.q,il:y~:z> fi,:.32,:,r,. 

t~c:::l~~.ci.c51-? ~ c ~ s ~ ~ n " ,  ~r;.mh, .Lhez, ~ , ~ p ~ ~ ~  ~ ~ ~ $ ~ < , ~ c 3  . & ~ ~ ; Y 2 - ~ ~ : . ~  $7 .t.?z c ~ [ ~ ~ ~ ' : ~ : : , ' - ~  

.rnlbm?s ncms 
!V.nnr t??f:;t"ac ailla &?o iut~udocl 'c.91~ Tr?mslc,.rxl c S i l ~ z ~ ~ i ~  3ts~.:;,8 

i . 7  o . . ~  ;.,.,.- ..,*.;..c~-.t s1 Lyle c o r n ~ ~ ~ : :  c:ren. ?@.rgcr sills Fcvs Si~.?~?u:?<:<l I!.z.?cr ri.d{;i?s .> ". 0 7 ' 3 %  - .  : . 3 : .:2::*2 ir;";ru- 
d.7::; c:,(.CrZP,y c t . , ~ r > ~ ~ ~ , ~  in ?:::e i3-ssen> ?l J>23g t:~-j--.t.:lij,: :1 . t2-~ o3var-1 
r;i.!.?.r . IQ to 2CO foot thick -:sm er>1-.csd .;.it fl : .~ L?~.-,?.:;~:l- ::czi32;2-cce. 



I:or:':? gf R ~ ~ o : J : ~ ~ ? . : ~ R E ~  ? * i y l : : . ~ ~ ~ i . ; ! f s ? ~ ~ , : ~ ~  ;T1:17n.?3r'.e, nni. C;?C-~-~C~;C:J. '~ nez src 
>.-. L ,--; ",a sarea n?:;<.!.ic<!, P.~,:!T.???.? s?,?.?.>. C~?.?.C!?C??. f , , ~ ?  C , ~ ! ? I ~ ? . , C X  9 t ~ i 7 . ~ -  

::-. ,.: . :-!>? t h i c l : ~ ~ ~ ~ :  ~;~r:s-gr~y::~::;':.s canlc!. :I& k? o!-:$-r.".t>cc? . .- . ~cl;*en!..t..n T O C Y ? : ~  
- .: < . . , 8 . , , n.,c+n::,eL 'qr 2 . ~ z , t ~ ~ ~ ;  3 :!.LC:? 77,Q ? ~ ? n t  t '?L~k;  q-!.??~ L:?. .;: ;$;-av-t 7 c'352 

f :~:'.sa~i;~??.aa fif rp:La, .I., P311 f ~ ? :  3t t .~py.r :::::.cy 
r . .  

'F 
,, 03 JWROC~.C~  sac?. !,,003:! f'ea",f !?.::a?.? 
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A , .  
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IF ~,CIyaSogmnpbic h s l t  bstwes! the L:i,Sefator K Z & g  a n 1  the CoIvrtUe 
Hive?, 21% ;lc"c3eaw n: lm93 ntructurm h~38 b m n  n1qge;~ted f rm P F ~ ~ ~ Q U C  
f icld a ~ : . k  in ndJneont mesa, phologe~Lq,hc i n . ; a ~ ~ ~ t a L t o a ,  end r e ~ o n ~ . ~ f l m c ~  
af U33 ,Lilic,a!a =ves in 2.959. 

' t l ~ i n  p".yoiogr~phic bakt is in t h e  n o r t h c ~ n  part d the Scutlherm Foot- 
h.il1.j ~ n r ' L o n ,  Str-dc-buralu, 54. 'm ccrixaid-erad I n t e r ~ ~ c l j . ~ , t ~  to the broad 
c p n  n';%c%utures of the Marnzdhuk g c u p  $0 %he n=t!;l ~ r rd  the t.i ght iawlLrli?.l 
fulds nnt! rmorea R~' i l?~ts  thaC chmwctoshe PaL~ozeic nrd u 1 c . i ~ ~  t?u~mujc  r o c b  
t o  L?C oov+A. 

i;a~r-ecteristical.ly this belt 2a one of fm 8XpWllkeB nhj.ch a r e  1Mtsd 
t e  n.!Sbl~ traces at the crest of the low concordent h S l 3  and ~ . f T w d ~  f , k t t l e  
rmicb~rwl or a+matj~aklhic informtion in t h e  Lntere2,renm aPoae. Eqmuree 
@re ?,i-zi+,.?d to aha le  an-! ih$erbcdd~d s&tonea of  the PmOk fmmtim, &R 
8urh clj;l~m.r~neity &let* c~~melaiiofi  and d x ~ t L y a p h i c  pcmkuon a;4' The ~d 
Inolc4+c",?d~t~ro~d a?:r wry d i f f i cu l f  t a  aacmb*in. The lax&Lcular nature ad 
t h o  %9 f~~r"b;kerr c q l i c a : e a  %he s$tuad;ban, 

'230 Swcr prt af the Uigwa U v m ,  harrrwor, i s  u a i k e  thc w&er War 
rm,verE i n  +,ilZrs region ( l i ~ ,  Tpmf~ ik~  and IXkvl-rzk Pdvars to earpt, and 
the !Qr!:r. I!$.';r9~ to thrb I W S R ~ ) .  3t j a d.mpJ~ ~ n t i r ~ m h e d  and mr&.ar~ thr~ug!! 
n i.;.r.-.;~; ~Pmer p3.ab, Al2.u- dcpas%ts are cp.ld&- W n 3  b&mk ' : ~ ~ I . W F P  %B 
~rxso.l.~e?af +hrmhthenkt thu c w o e  of the Imss .UI&pa Eljver, which ~ 3 : 0 # S e ~  
thc ak~$.ke of V-ne 'mdrmk.. Caussqusntly h the h o p  af ga*, mrs wdet  
L i a ~ : ~ t j -  on xegwang the aeP~55.graphy md atsdek~::*e of Bbe Twek Cm-br%ion, 
-z ~ L D Z ~ )  rle\aXi;led+ 't;pwfirs* of t he  L ~ B R  U h i p a  was mC:a in 1951, 

) That the- conglomerates that capzPise SmyMck Elauntriain m a  
in 5% pwt of the T o r ~ l c  formation xixi w e  t ' i youngest: expoaurcs in . 
t d l e t  ~-eg:~:ron, 

(2)  ' ha t  t h e  crlnglomrab bscla An kinesir a l i n e m t  and I n  m- 
clircl- stnlctwea sa~.t,h of t h e  L ibemtor  ridgas plungle loast and c~~osrsdb ly  
~EFAY~~~'.'!.~.c tho b p  conylmrata bed & 3 ~ a p b c q  lJolan&$m. Ther m e  aLso uf 
the u?pt.r p w t  d L Ie  farmUon, 

(3) That t h n  kcmser ahale-aUts2lcne unit i e  prejant in the region 
in g ~ n r r n l  with 1i%olo;$c chma-ctoriaticsp as eea'djmhod in other regLonam 

?he m a  traversed m y  be deucriptiftehy srlmmnriz~d by division j a t o  3 
gsmmph!.r: units:  



L 

7 " n i ~  Pri-ea. i n  c 3 ~ ~ r . c b ~ X z e d .  3.n t he  inA&rnfxsaio mean by numeram rubble 
Waccs ~f 2 con?J.m+? i It in af 5yplsal gr~v.?&acke carl~lcm?.~~1*3 
tm6 ?, t~z~i "-;-:I! *;:?-i.~:rn -snS~-~t  2r?0 fea3, and *A9 n_xpoawe in r . y n c 3 . 3 ~ ~ ~  BUS- 
"g~tlts ?.h~.: :lot we? :I! eequerwes m e  p~ooen'; in +,F.Le sei;j.r?n, eyn+,r?ri 
M l p . ~ c ~  ~.y;~, :r l rqtr~; ,~.?J cnavren fc~a ~ ~ i % h  aoo-sou &PA, a*a 8 1 1 ? 3 t ' ? i ~ ~ U ~ ( 3 6  on R B 
0 2 .  LOP; ZO'--W ~ F B  i"0u~bd.y 0t i ' tLS~~ the  07 +h'm& 
h e .  S%r,Q+:s 5,s kcughly B-3. Shde  mc! Lr'ierboddeci m s l v e  ~ ~ a d s C , n n s  cow 
eat t h e  h?~?-k e f  VIP. nsc%ion. 

2. Tho rdddle un i t  lies betman t h o  nmtharnmoet istmal ex"snhlan of 
,the L j?nr~*Um r.i.dges end lat. 68"56* 11. 

Str?.",..yri~ph?.c and ~ h c t w a l  i n t ' ~ ~ ~ ~ t i o n  h erel La 1 M t 6 d  Orlmw~l% tn%ireXv 
'to ex;wuren R L Q ~ E  t he  TXLigwa Uvor, A m li%hola,$c unLt chmacte~i.l;e~s 
 oat a: t4hA3 F Tqere Zn A w $ r L ~ d  dif9manr.a in l,-sd&q u5brP,n+Zr=a 
irr tIls :j.n'msb~ r,lu2istonaa, l'ihnrom man hcSdAry. j.a pr( ; An o k b ~ ~  
b o r e  uf l'molz i.cm-m?Aon, tiis be$.- @r;'m@ %n %?in a r m  1 y m u a n  and 
tho m ~ r , + z L  one $n+brbTi?d arc very crw e-bedded md rip&@-baddad. St~amC 
W??-ql;e, r ipple  mxld~~ls, acmmai nnd W,hr  fee,txrarr af ~ h & ~ X ~ ~ b - w ~ " s s r  da- 
poait?,cln rind mrmnt ~ c " ^ i  ~n Cge pl!%d~Ilte me yansra3. amt eWi!ce p w m L k m ,  
kt $.j.p ere ~ J C I  atzapas (9 -.7oo] - ~ m  thws SO ma  om^, *m-i~umxi 
s p s !  i:5:.ho ndsd, t!!~ c k m ~ n  fold pt+trn  i a  ~mch a W p r ,  and m m r a u s  
5ml.l. I?i~?+.@a roverno f t~u l tc  me apprrren3, Smc orxathmard ovrjrtmocl 
rold;? 7:!rre ohzamsd bu:; thane m a  dam~ht to bs &5g felda on the lerger 

FJ atructum~s,  

-..c t t r u c k ~ z e l  histmy a€ the southern and nUd*e u f l l t e  is complex, 
hjor ~ % m c t ~ e s  ~.JI~EL~B** uem t~ ba broad and open, S u p e r . i r ~ e c 3  upon 
;4cc~. e.re nscmdauy e.nt,iclima mid w c l i n e e p  wh.S.ch in t ~ s 3  1 s t ~  hawe <,Wag 
rm/m chewon f d d e  en *%a& f l ~ k a ,  IlepetXtf en af aecW.on 5% c m b ~ ,  ~d 

Ln q~dantEt~PA~s th?,ekmsa cmputatAan WQ CCLfdkcult to R T W L ~ ~  

rWwwd the aoctLan hacoma norc ~ h t i l y .  Swth d p e  p r e d m b ,  and 
r s  ~ m k e d l y  a b e p .  CitPasturnod b d a  m e  rme, buS m e  s e ~ c U y  recagnbsrl. 
j?.-i.k.?.c nw'ulee charactsri~e the  J.mer sec- om, and o c c @ a i u d  large pyri+dc 
m3.vJ7ar c~acre t f  om FZC O ~ S O F B ~ ~  axFo c?f a genera w~tlcljnmium ia 
~ S C Q ~  at 1~t, 60°5b.3~PT. on tAe ~ L ~ i m a  River whsm ~ca 5bf"oo t  r e c u m  sf 
kt. in t hcugh t  to bo the lmm ail*uaJsam-aMe uni t  af the Torok fwmtAon 
re??! P J ~ ,  &. aW@JPaO fa1t of 8- 11500 r ~ t  @ k ? a % ~ ~ & . ? ~ ~  dDRntkns~ 
E C ? ~ L . E ~ T ~ $  tQ +h0 R Q F L ~ ~  

TFO miles nmth of this infemed Rxls is a tranovorse f a t  
. Xr-tj~cent * t i b u b r y  BWBW me ~ ~ u c t ~ ~ ; l y  eoRtrollad by &lo fault 
m5, ap~ are mmksd3y d A n c ~ c ~  d u n g  the awiko acruas tho xrkvw. 
lo en achdon f d t  planes a t r i b  N,Lo%,. Evldome i~ nut concluaiwa but 
Idicataa r.elatAve mwemn% of tha west mock to tha north. Ae the f'ault 
pmantky I&- r n ~ ~ ~ d  across t h e  e n  d the sn%ic l ln~umr ,  tha 
mLd be &faat northward in the w e h m  block. 



I I not b ~ 3 z  nryn 5c",k~;r R P ~ R X  @ W a r  t o  the goma kmmmtis, ~11m3zI+-~ 
#wgbt to c t . n r ~ c b r l s e  I x ~ ~  necktons d the u;lpry c z 0  .: d (7-. vltriog. 

I' StrTr",:.s;-~,gh2c znd E ' G ~ C ~ W F S ,  in.fws'.ae~n cz..~nfi: P, -2iC-r';rzdr e.~r:dzn r h r r f  
t h i n  ;J.~C-3:: c::,p p t - h h ~ n ~  and a general corralation QT rA,xcturo fl,!.cirL;; 

I N,&??* rk~i!:e La ycl~td,ated, 

n ~ t & m  atmc? hama a€ %hkn saroa rla'.L;ulPn;s t o  a NO-R' &p. 
Struck.r r s P-TB a ~ t i c l b  foso5.L loca l i ty  occurrs, nmr %ho c0nJ6r of li 

oectiron .fee sep~,rr.l.e cqu ino id  be& mcur in n 30 roo? aans. Thr: :.rr;!.F pmc- 
~ m e r i  ?.o*l?_km hmo h i e 3  i?&n+AfSed ace AucU,a craezn, 'I'l~c r q s  of Pd,uc93,1.~ -- we=-*--- - .--A. - 7 

erason .In cox9c'cred to bo ilppr Jur~trsLc-Lr:::rn Zihrl':.-csv..crr~ (lmr3% pq? .#;. 

Erm->~,t_l:! ~.TPL~.E.~?,C ~ t ~ i l ~ h w a ~  C.IYJ swats?.,~r.p:i:.c ~ I L : P ; ~ : ~ P . C I ~ ~ ~  ~ ~ U : L B  an %?a 

zcns i.,~~h..b?.:.r 5-n g P ~ C O I P P X ~ ~  B ~ ~ S U C ~ O .  HcYB-~~BP., betx"31.1tce G$ li~.t 
+&3 c r w  l ~ . ? m d  ahdm irwdl.~r.sd ~ ~ r ~ t  W:E gmwFeLl LiSl?dl,cr; Z.c aLrC?r?f.%y AY 

C~?:.~~crc\..,a F>PP,*~c, A t  b po~sB!~l .a  t3nk fnul?fi  m1 at .0~2  ~'!.p.q ~ X ~ O P C :  

o:,dc;- ? ~ c t . i o : - ~ ~ ,  ma a,n?I-br,lim, z c g p d  bir ~!~r?" ,~grs~~~o$ .p~" , -~  ~.?.3rq3 
t h ~ ~ r j l  'hirl g s l t ~ ~ r d .  =JFS. Cmnu7,z,+~c! ~ ! ~ n j . e  a a c t f ~ a ~ s  g r n d c 2 ~ r - h ~  b-*.+. t 5 y  
prr no", b222- to the lz~or s i l S s t o n e - c ? ~ ~ l e  l?nXt, 

%s nm*-~mn unit h s i l a ~ t  &I%IH. a t  FpaY.  9f t he  f;r~-$ 
l e r r r !  . r i r lLd~n?lm* bend in t h e  ,52lWa i1 f .v~~~;  h e x  a y ? o n : ~ ~ ~ ~ . ~ d  cb~!,po Ln 

Q L Q ~ +  ia ~ p p w ~ n t .  Ea~civc3 S L T T ) G C U C I ~  3,m~ce- crop w.t, F.Utoen 5 m - t  OC - ':.a ~ ~ ~ r ' L u - g ~ a % r n d ~  ~,i~z;rnaf~ lLigh+-gr~un c e ~ c 5 t ~ n . 3  rr;2th c m b c ~ 1 :  V:B 
r!.aJ. r ~ r ? ~ ?  m i l %  :imJ.wiona Ab n!iccex;~d m t - C f r ~ ? c ;  by a 12aE-m.r f t ~ ~  c?.' 
r!?.r,+nr;! w~rtmctd  k d ~ ,  end Ulen hy FJI j n t ~ ? b e ~ F . f l ~  c o ~ & e a  cd rL:-7?rde= 
?.-!.::., c,rwe-;.~Cded,, sm8~.P, la.&.rt*,cd md:;.u_~ p p c n  r~;n$?+~x aqd 

-. . -l=di:md d&?!<-l;~+y ~ h ~ l e r .  

T M . Y ~ ~  f ~ 3 %  of confJ@~~r$~t~bc  bed$ con+ain unS.e.5nt,fbf ie d p301.l~ pros ~ ~ n d  
2 e  :!nd Zsr,61mnb,~ fia tSe WRTZLY; in g e m ~ l  the  lLtrho?,op,y co!qmrf?z 
M~!I]+V w2.t.h u p p r  c o n ~ r x r r ? ~ a + ~  aec tj.on a t  Ekakevill: I-!oun"u@An, >m e ~ t l -  
d 250 fa& a? f b -  to cawem-gr&mci, Ilg6,7~olarJrr,  E P . P ~ ~ V O  QPA&~OPO, 

I s l . ~ ~ ! ~ ~ ~ o m ,  crglas bddjn6: wncl a j l t  Anclv.eiom, ia ifiej.'.'53dded 7riZ.h 
tcr--coiJored ahda;  it, c#ee.liaa tha cm@.~a,'3tsr,~ .arid mtonC.ar to the 
h w n  3,jld-t of q o r s w o .  

T ~ R  middle uni t  (2 , lW fee';) is pcLwrily a f e c i ~ u  chanm uf Lhe -- lover 
iors: a' t)la Uppr c ~ m r ~ . t a  mzkr, !2p~-wt congl=9raA& elt~f..~.c?n 
m a  prelagyBa5 mil ;MY COT c+:LQ.?,:: :-1t3 %.T. C O ~ . ~ ~ ~ I ~ E I ' ~  %!TI) nor?.'. cy:n, 
o 1  I ? .  ZdCe c a ~ l m r 7 . ? . e  c.Z,r/l:: : ? ~ ; : 3  .?..'in ?;'799 c).C i;hn Upmr Tfim':* 





. _ * -  ducefia cr,v;;r. in ,? ccq:~.$&a rr,!tcrayy;!x~ Ln ':?I,? Lava? r::-!Ac!a 35:L~c?.- i~ tV!3.& - _L- 

m a  m k ~ c  :I: cn k,.t:zcct5fn w ~ ~ - m ~ %  CVor e Tjahwno Z5,mad;c:?a ?.en%. I" 
AuctrUn cr,i-m ia a reI!j~.t?le jrrclm fwcU of 250 ~ ~ 3 c ' 2 - e  0 ; - : ; : 2~1~1 :  fo?~zt~.:.on D-m ,; - -- ;: ,. 

mar L--., ,. 0x3to;l?!), the s'robahle &pLh to tho 1&?S~rm zt;rl?.d 20 ~;pril:5~r"'rd-2: 
! I  ~,OM] fee:, a- paeeib:g  OW .fm%rt~~ch.~&~~ 



1 ,.-n-ll. ,,,... .-.. ..-, - ::--r-:r r::. -:l-:e p+afir-~ .*OZ+,  YE SC",T:,?,+,~. cz the j:?.;~!: 23~!y:"; :19~? 
.A 

&~L~CL,L~=.? :, . - L5,rs ,::,:*F~: ?.jfi2~?~9572 i-n ';;I? :. I? !."Is z,nd m-txld nu~*s::.-:~r~!, 
' 1 to 3 :::j j. =!: WT,.~~:: F. 3r"~:yp~ : ; ,2Tjj~~q3tr~ p ?xrvx-r:o of: no::?,?? - t 7 9 n d 2 ~  7 -, 

I 
r i a t ~  5::; 2,: ,:, Y. 5~ ':+lqr XP>?. ~?Lp>Lgs E F ~  i , , ! r : ~ : ~ q  ~f Z? EI X F ~ F . ~  ~OYIFT'~,~-OE EAKI~. 

1 . R rni-niits?;n of 7CYI f cet a? !Q:y c!! .?w:m*3. or1. i c r  d s ~ c n s  k?n'xd; 
a G \ j  ?:+",- ?, .., -. , r, "? .. . . . .. .. . . ,533 Tr+2 t ZF! 2.r~:: :lc a';? d . Tk.g roc.% w s  cl.o%*:nri",;?j. prl?"rl:t,kr 
m~t' L!,.w- ---~i!;~:~,r:..>r.*~;i?-?,ac::!~s clr ;~ntor~3 a .x t  s i l t s t u r n  xith i~J;~?r_:l~~qt fimly 
&vlr:<d ~5:;; '  .?.''::>'; ;;~o?rzccn cl> s!:mn on n;I.~.ty C ~ . P O , T F ~ C  PLUF;?CCTB. D r r k  c c i l c ~ ~  . 

predn.!i.ri:.::.-ri I-,::'; I?r:rk $0 r~nN.v,rn g r P y  SEE CQ~TOS.  TRF~ 1mm pr*U of F.P- 
qutix:: C,:::-::!/.F ;l ? G E % ' ; ~ T ~ . : I  1- ?;a 3-anch b d n  of Sics-pa!-id. qur;r"j-,lls, mr:iu9 

:-? tr L:~":; ?:pg-!;fji.3y a*Liras.A by cx:d_i,ned Pen. Se-qe~~?,  10- +,u 2C-fmG 
ZG!!;~:: 7 ~,i'.:- .2.-:.i LK 59 prccmt  c:;~..b~z~:;7jt-? mcus mar t h s  d.dc'Jc 02 L!a 
sectj.9: 

, . 

,. ';.L ! .. r-*,-: SCM .Sm% ab us'xx"o lkmc tone wwlhea tha &ale A&. jr-t.m- 
2 ' :  :'.:---':.s:5~; r cc~?-,derl :n?,e:;Eil CJLCTS t;1$ p m s j . b ! y  of 6% 1 ~ ~ 3 %  
J32 r '~l-;.,:?.~?:t*l ."::~t Q? G~r)=.cn:?crvclo ;'BcC.V:!~ Th4 XD$FT 2% ~ B C ~ , ,  PLWB 

th- L?.: :' , Y c : -~ . l  E~'.+&s'> g,vlnr-~ I c r ; ~ ~ : ' _ e t c  uf hj -2 ia~c1~ r t%c ?_bst,oz~ in:;sx OR& 
r,. \:, l$-.?uc-; k - d o  ~ i f h  S:.tsc!c, EF~C,~T'CV! .B  T>,TL~E. Tfi~l ~WEP?,  T O E S  ?i2 0. 

I?- -'L'.?, 'i :z'. 0 :.' :-.",?j.~;1~ gc?3'].c3 ?.?.[;\ ,~~&o?C:.:.  c~:DoLc?PJ- ].&,::f@ ';c?-? f':~: CCQ:,- 
* r:  

: - y K  - . Yi: 3 $?:?rkyi.~q J I . l r e c n ~ ~ o ~ ~  RQ?-8 PTC l e s  :I rrna e?rs 
) - < I  ' * ;  r < * - " - r v  .- - 7- -2 . r-. 

-.*., . * -  ,. . iL.r-.., rlw2y '@ed&--,PA; i o  ~.;~.p;?o/>. L::B %onsl.;b r:w::.na  IT^ F:~F?J.P~ 
t o  t i !cor si:?:rlr.?."- .$: \;&=\o~,i',h n~:xbc:- t!?o uIeFw,t~h?. 

. :?i=~.~'x:~-ld. CaYrk hyckcc?.~atic IFrnsatwt., p ~ ~ t 3 . r  r2J.k ifZcd., k2wr ck 
:'A- i.-=; rnd 2cr:c d;o ble :k c?: - !~s t  cozycLsa ",g rm;rci.~.ng L J r J ) ~ l  fe+, of cxpvura , ,  
r . '  -.>: 
, = .  ,> lfi?.s:,--- ._. GQ-- - -  . G - c r ~ f 3  5'35b hu.3 t h ~  f ? . : ~ ~ ~ ~ ( : ! . t t <  mazbsr, SIti.~lgb E! d $ t c ~ ~ -  

G?:, ,.! 0.: c%%i bass 2,r.d graztsr de"ormat5.cln i n  t!!c dwk+o3-ar~d gtrata ?;pro 
rrr~:llr;.soc;, ?.~.rgc-rc~~J.o . f n 7 ~ l t ~  nre ne .!!om. Ah3 tC;E-rbt,ak?&gifk f ~.cj~e:: ray 
i ,  - I .... 2z-n ~ d ~ $ m f ~ ~ ? .  L.~=T*,CW .f@,c13n GZ part 0.f the :;'gclslzUt.%1 r~.?r?%:?, 

?-m~yhIy 103 f ca :  or Tr5coeAc-ShliLttjk fc~mf2sra era F ~ J T ~ c ~ ! .  un tC;klc cw31r 
" ' :c .~ , ;~c-J  517 ::Lf7~-. . * .- - , . Theif wc *53 ~;TJ~o;EL h:"f -~*~I=LL?:;~~~-JJ ~z':i~:'?-py -+. . ",.- 
it. ; ~ r . d  d e n ~ ~  cZli..:.+.f l s d  lL~cr",w?. *,-. I + _ R m  3P7-fmt ZQW gj.' c*:::ptP i - 1 ' 2  

,,? r 2 .,Q :'r,r:: J,I:--? i n  ccl.or, %;I 2- to &-ins!? be+n and. f ar~.ii+~r.a:3 In  ;1~r", 
-1 s *.'.L1:c ?!le Tr3.h;~cLc. ,iilum1 CUEIL-31. is L P ~ C ! : ~ ~ G  t~lt, 5-3  L v e  h!,fi.m*sc: 

\ -  7.--.. 
a- &- Lz?f-c. ?? A char: un.de~lne@ w 22?-3:1:0", ~ r .  "on a? :'.r,ten'miJ,3orZ 8 3 -  

5 :  : .- , iresly .G-ix7-:~Ci~. ' ,  emrl:3hUutlc fwd n;iLaSy rhfl3-C. %c roc;= cca s:-c- . . 
C.C 7 . r  : . c r t ! ~  C'prlr gc t OR L I R ~  3=,m It0 ~ I W Q  a ~ U ~ & T R $ - ~ : C C ~ L , ~  C ~ P T B C ~ ~ L - ~  1 2 w ~ e - 7 ~  
r:-:.4 i r  ohviv~a;y quos",ase e.awl two C C ~ ~ O L K ~ P - ~ ~ ~  Z Q T ~  eth ~ a t c 5 . c  I ~ ~ I P : P ; ~  
-.-,I . J . ' .  . r c b 5 l ~ t  CFT cxt rxar the top af V L ~  e._:c:iun 2-q a ~r;raqi.cJ+ t ? ~ m d  coq,t.a- 
c?_ig- ,* 
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i33 *.!;~.w 1.~3 ~i-er$%n:: thz  .:PRT:?x.~Q~=? axL&nd r.~~th.'rierd 5 F A . I B ~  ~ 3 + .  
es L r : ~ c i .  r';. L P F E ~  d l r3+a .  '1%3 r.r~rt~.~!.=m raqd rrrr"arz Ib$.$ a p , x c ~ n  
% u r~1!./ 5 c O?~?C'-J P~?,!I ~ ' 3  '51e.y d l  CXB~?<~ ? ? P ~ C O X U ~ C  n?d. ?,~?~R,o%c ~4%ra%* 
pz r:.:ic ,; o-' r;l.Zs ~ c i ~ . e ~  :l brcr.d oy:::?:j-~_?n?. bnrin, ~ o r n ~ ! ? ~ t  'lpeLnn 5 ; ~  

1% -rr214 frl:JWf?. A-h f : : ~  n.~tz*,>-~=.~4pm :?C?I*@-I OE ~X; ICPZITFJ~  L i ~ k m a  Z..:LT- 
r ; IG:  5::: L!XCR:~X!,F 3 t: in R%?Fc ~LI>:.XY i ~ ~ a o  ; a", pla-cas, thsetn 

Lnt~r!:~' : ?.:plf?~l,?L~~ ~r ~ . l ' e r e l G & 4  ubaai- t. Y-VC-u,r ..,- .. : . .L- , -J . .m, .  3 . - -  < h  

j h ~  err--0 n l a  n j  4'ra nrea&,im $jAka in t 5 o  De Lon t o  %he week, 
P ~ J  W T F C * ~ . ~  PGU~!I of +kg ~BSr-:i.rrtn~dcd Ljpbvmq ~ ~ m a 3 o m  s o r i ~ s  &*- 

Pibd on .!!lo Is!ze.~ii!c :Wmrlcc+, ahslstl' .in 19jC'Zt, r' 
i?- lcS.3 r,uted. on t h e  +U~PFWB~ % ~ r ~ u g h  B~PBB m g p d  32 1950 me: 

' 1  

1 1.. !!I? O W m n k  f m m t i o ~  wcmkag un %he b~~~ i'okded "&ust 
/ha"n*F,n :i.-: 5-.r cur-..*.m.c-5x:itll char% of the k~';nsm(s Jh-re~Sw,u OR .the ani th  odgo 
If t?~: r.?r.c-5. rLn mcon~o~m3+.g f zr d:~fiambahd i n  vhich the  a?~rula d i n c c r -  
Bnc.: [,:--r ;z c?is%!lca of d ogjlen) 60 m?Tdcfsnt to haon Jurw~ic  md T ~ % F . ~ s ~ c  
4ock12 l.n c.;lr.-hcf on the  north edge Ed Y~.sa$ssS.ppim Okpi-kmak f ornm%2+or: 

mu4?a edge. 

On the Ipcavik Hivar, a l o &  the @-8 of. the qncl ins  ~ M c h  f osmo 
tkr,kcvl!: ~!oun?ah, 'the b a e d  beds of the con&o.mr~?te aspies of tho Tm5k 
I 
pr~??..los lio, ~i .+ ,h  ncr a p p , ~ n t  disconimce, on rjkpi-buak formation. Tha 
mtr able unit a the Tmak ZonmUon appears to bo abasnt, li'hia CUTTO- 

f mnaernse of an ur,coxft>rmity bep%vee E on@.or! end 
1' d?,3 nf' kiln T ~ r a k  . ~ , % * . d ~ i ~ r !  t h ~ . %  19.59 f ~ @ J O  

3n the 
w m  no 

2, ' A t  Lie nwth o d p  of t??~ c a n @ ~ ~ ,  am-cru r n c w p l e b  secwwm of 
~ P ~ F ? X C  F29&3  re pre~e~??~.  A t  om 10crz-?,5%y 120 f ~ e t  o-t d-k clay s h d e  
kerlfc? ':5.~asic chest, ard cfie*y 1 i . m ~ t o m  mrl ATB cagped by a afll 50 t o  
1 f3.7: ?:?:?!',C?C. The 3.8 yoo?r3y bdurcf,ad, alXghtly c d m O U 8 ,  ponZ-.ly 



- -- - 

- ..- L- - ,  < - ,7y ,7b-  
- .  - I ;  - - 1 . ;  . : ; ; ~ r :  ?:-:, 

.p : ; . : : . : - , :  . . . .- ;. * * . , . ! , - : , - : . , I ,  ., .. 4;p p7  ..-7 t>F.!bym, 
n... .f-.&. L? ?;a &.::_:..:'. kc..\ .: I' ??- 

(a>-;: ,,--<- . , 7l.:.',;a;T? ..., ..-.-, -!< -:ca,:; 0.y !L,j-!cj 3-c: --.. 5 p c% p r.5 c?Lnc.!: h.-t,- . . 
. .::,,-.:.;I.:", :-cY'T?.. +fi~~&1i? ~ P O P ~ ~ L  CO.G?":cm -.+!1<> G ~ ~ I ! ~ + T V :  g?.,:.; : : 7 T r q  

'been <"r- ." .-<-rl .,-=a .9=-- --:.. 
. . . .. Rz f.w:~-7s~f.l: (P:$, ,;- -;.r..,~) . 

I A $~~~:tr;r 0.t' z i l ~  sv;,th Of t h m  % b o ~ ~  ~ e c ' $ f ~ o n ~  35 .fec.9 o f  bJ,~ck b?Ltt,?,~ 
calcGcr;?:- rrk?,ls, rn6 UOC~ bsd&,ed chart  r?er;CL;_.3 : ! j ~ x a l c  l i ~ c ~ % m a  nnd 
chert. I~?--=~-r-!.r?ns ~j.l,j.c5fiad remiin3 ~f pC14mcyp&.~ occur in ":he char ';, 
Slx f 6: -,', .F!: ir-r ;:'?;?. C> Y$Pz.~R?~ r3 ?FL! P. c w;jj-~i.020.~ 1.i !r.4 5 $993 ?'.r! p 1-3 o B;I?; in n 

.l : :r-i;ioq 3f a f mi* I i d ~ e d  feeti of & ~ ~ q ~ ~ c I c e - Z y p  sA2tntonc ah~lo 
wit?; a n . : :  o? ppi+,ic dark chert ard paws ahele m a  also ~ 9 9 0 ~ j . ~ * , c d  viY-1 
ths Sh:15?-Lt: ro : * :~ tLos .  ???a sd.r.ts;.omhfps tu thr.! a t ~ w t ~  c~nt,nbFng Aucd.1~ ----, . 
brcn25 ,FF-: Inr':?,.?~id.r$8:t,~. - 

f i n  '!.'c-o:: f o ~ a t i o n  f-s m~pcrerd in dliacc?tLgums cu+# bm!m eLor?q the 
4m,1*? 1l;r;:ril: K.?rer where t h o  rS.s,?@r cponrtss tha  ~I .MR north oT the  Pud: .? i i ls  

I CCI,-? l/o ?.iit,~o~o&-c unit.5 3-w pl-namt tht PFSW RB c!ePin'~+s?.t'~3 n * z ~ t $ . -  
I ~ T L . ~ ?  .. I agio t + L ~ ~ s t u r ~ ~  30 co~rrpLdcc.tod that fw re,Z%~.blq ;ro;-s- 
1 t!".-i:~ ... - - : a~tLmttor :  me pmsibla. 
I 

- 1  ! !. ;1 r I C ~ X T  t ln i t  e umiat5 ng of a firs?al hun$~rz c of e L L t a t m e  B I ! ~  
Ishlr?,? j.n rra~j;ir.l: p r ~ p o r ? L o ~ ~  is pmzcnt 5n tk?c ~ c c  . - thor3.y xonc ' of cut?. , '117:. ~:-',*,?%3?,2 5.:' $m?ji-c,ey mean, ImaiJy c&lczrer --, . ..4 ckistSn~uic3cd b;? 
ri:y-:-c.d 2nd cc- ly %gd&n;r: C P L I O C : . ~  by c l l ; r~mt  c.s+:?.-Q~ OF 83.wp5.rq. ah~3.a 
, i ~  ~ r ~ ? r ~ t l . l y  ~ ~ - t , , y ,  d , ~ r ~ k ~  B X I  t h ~ ~ ~ h  vmi&.SIy bed.cls:l. L x p ~ * n n ~  a:' 
t2:* n:*; 5 RTC e ~ b ? ; ' ' : ? 9 t  d,i.~ti~sttj.ve in tM9, Lke i ~ * r ' d 4 - ? ~ g  feiz&v ?PI-?:- 

::c3 carnunu p ~ c r 3 u c e ~  l l r i t i S e d ' ~ t e t o p o .  

ILOF:~ t h c  sacL?ern ,men of X e a k  f ' e l m $ l ~ n  xrpomre, the ml13dJ.c mlt, 
~-;"g.'yer!~ned *$b?ic'cl?eao c.? @hale, say, pad sjlt, LTE&.~,?-OF&~~ merlZ9~ 

t h 3  Ir=?:or oi!,t,ztono-~h~J.e u n i t  rn PCCWB rvl-bbv~t 0'388?g~@bl~ rehatkonsMg $0 

1 :  3 C'fl.y a T ~ R W  a a w n t  of eilfettonc j.8 ?resent, A& c2;i8tLncmr 5v3n 
:~<'?iaf La C ~ ? ~ ; I S ~ O P ~ E ~ , ~ . C  

I , ! ~ a r  the wth of the Xpnavik lkkver mother l i t b d o d c  unit werkiea 
#.J:I r a i l  tstona-ahae, The la:;sr 100 tA, 200 fact cdr-aiata of manly bedded, 
:?.~.a~r ~raa+uhqrm, fLn..-.=mined S U ~ ~ ~ B C ~ C  8and840ns. Thid @ - F . ~ @ B  u-yard 
18r;!.:.;:1 1lgkihr-codoscd, l t l p s  s'e11 cer?.nbd arad &to a & o ~ i n a n t l 3 ~  ahc2.e _see- - 
I .  ~ , l t h m g I i  wZelr,i.ag i x l  l i t h o l o s  as ne l l  88 in geog?k;3hic posit.i.cn, 
. L f l m  ~ t ~ e t L p e _ $ ~ k c  pmi+Auna in&cah a bn%ative cur~sl~.+Am. 

The tappsr l i tho lof lc  m3.t 5s b c ~ t  dmeldp~d oil the esatern end d t 9 e  
e~.+%ELrnq; pwt of %lie riVey. Hero 1- to 30-fooG I S S S ~ ~ ~ E  be& of wdLlzm 
r:;i, fLnc- t u  mdlum-gahod sandatone a m  pprsslrsnt kn n clay seqcenca, 

\ 
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[ hhno.i:~r cri';c?iw of this unit is t l l d  releAtisa cancontr+,ion of o c s i l . ~ .  
?_t'? Y ! l z  j.p PO$ , rr ,~ncl~~;ivt? evLdenze, 

!i 5:.,-- rtT:c5t-cm~J spt'~u1~tii.m i~ P O Z I S ~ ~ ? . ~ .  Except fa!: tho  own Io3.d 
f :,::(; c -+-L:t. ux~li.t !a387 %?c mmth 09. t h e  P ~ P E T ~  the  d s s e c  of dsfor.t.+Aa;l is 
:!rT:: t L:;;?.;J CC;~=S%;~  t. i*,inur s!ls;;.p f olda =s prmerat; in t h e  ' ~:IJCLT E J ! ~  p u t -  
,,t-? - '. ... .:- . L .. c :..n - $'?a co.J?'h, Axe:: ~f same of t!i3 ~::iill f ~ih3'4&i%~&l':.? t . ? ~  I. 

b r ~ r r  ;"Y 1= :1 ?1:1:2;~:'.~? <:c *%a ,? ~ : l e )  e txcJ;uro?  m%I.bccl un t9a bebsks a? %i*,!~o!-- 
I r . ,<.;; +- m -L! $2:. . . .  - .. C , ~ C F ~ ; : ! ~ ~ F ~  of hrh ia G M U C ~  in +&,a =m!,t%c~n man, F~F::~J.?F 
l c s z  2 - r.?.c~g t!aa zd.c'6?,v p2-t  here bt.dd,in.~~ a t - d t ~ ~ d e a  ~usgca2: Ican br.",-nrz 
:'&d ! r + . - ,  

F;I~!_.?. '01.3 exoo m T G V O ~ ~ ~ ~ U  E ~ C S ~  311 the E E ~  repaserit; eVryLan~t?2c 
:I.?."-; r r - q ~ ~  L, r ~ o m  200 50 ~ U U   ZED^ z w e s .  n o  l a q p r  . ~ J = ? ~ ~ L I C ~ ~ ' L J . T ~ ~ ~  FXOFI  

LC.- : ::-.I. jr>.?.~j].r; ~7z-b sr,-e postulc+td w.h&y m Ula bn3:r.n US Iltho!.sy], The  
c?t, p4;n\c?,:,;y~-sJ. e~a3.n 3-3 9.70%. LOCP?I V P . L ~ ~ E I ~ ~ - O W  P??GESEII.Y T Q R J J ~  
1 'V-r" , %,, cf -2je t r r g ? ?  ~ C ~ F U C ~ W Q B .  \ i h ~ i t  ~ + r ! ? ~ ~ _ f f  GP, .;-,?.a n~.;tcd ir.:!lCt.tf?~ 

. ... . ~ r , - ?  p?.unp a? ':.\a ~txuc+sra~. 

S t n e % w d  and atr~+,i&raphic m5dmce ia incor?zlusivs. The premcrlco 
C t.r- r-nA,ic?inn5uq is not, E ~ ? i n . i . t v u  as2nb2.l~het, ba5 rho pmsancs of pa. 
i-?:i.?icnr;tLy l e r g s  ~ L l u c ~ f a  l$ no3 rti,sps*t*un. k U  avidsnco c o ~ ~ i d o r c e ,  
:,-:< o~lcfi rmx=cnJ, $9 mggmbdp wi t11  C~I-E- C ~ O B ~ P J -  reej.on u t  lat. G I I ~ O C I T .  
:- ~ : ' ~ s o p r n  2ic1.b ~ y p t s s  C,U b3 1w k 9378 ?m!1 $~ctioa, P B ~ ~ . I P . ~ M  n e w  t>m 
!OD.  

T ~ I !  PXB& m y  be promising fcrr teatime the Lis'aurne Lbneetone. The 
n n 3 e ~ ~ ~  Rf a fair* t h i c k  d o l d t i c  phme in the Liekw-m Ridge 15 dies 
r ':,ha sw%h ehws that frptrtxlnble reaasrirojs conc'Ationa scfat iz the L'.nburce, 
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.-z ,,-.?J.!.t: I ;-~.'-r.~-?,:.' n~ uT -*i?c~ z?cT75cf3, .--. r2,~ir t5p 

V':'l.ac'c; J7,cC3 ,'OF", ~ : X ~ : : ~ ~ ~ ~ ; . a l r  atzc', 1~-mr Twok, 
4- 

0.: L T ~ ~ r ~ o ~ i e  (no c , x ; ~ o l  i r 3  W,e foot,Ml?.n, but l1,5CQ , 
.';)j &XI I C ~ C  ';h.;n !. - 

,7 
L ki.~-.'?~ A !LC A& 

, C." 7,5W fF?t E 9  f l  C%pt!7 
P . .. : $ d ~  j-3 9 3  + , b ~ ~ " ~ =  3FPi m, 

-, . 
6 6,;3:3 . '.. . 1-r* t1j:I:X..Ci!P1.5'j . ~ F I L C ' ~ E F ~ ~  \h? ~ ~ q ~ d ~ . ~ ~ I , ? - , 2 . 4 ~ . 1 , $ ; ~ m ~ Y  LLTIGS 

t. Ir: -- ':.'. . :? 5 $. ?[I ~:F?-"u~E e::paed .c:t any one locelj-t,;~. 'hs upper 
c5'!3 *-L ' ,  ST ",!, f o r t ~ i 5 j . o ~  b;.~ C T ' J ; ! ~ C ; ~  ~ T P F - C ~  Srm t l ! s  3p;s~~Z;":  - are% -2- "215~ t!;yg~ p . ~ t  5s 90% co::sS.c'.?ral irk 9st9h1a';93 f o r  t'10 1;3t?~v.-!-': 

' ? i c . h ~ a n  of %he '~oro? ?-* rockc.3 ",0 h,$I40 t o  5,MO 
-. 5,s i r c 3 ~ ~ ; e d  aith ;',he Cl'rp-Hhn:~ in thc f l 3 t img . ? .~ ,  

f 3 is f3~-.:~1~?r ~ r l i ~ i c ~ d  t~ 3, 50G-bl.,Cf3l f ce?. J% 3.8 
'r,;lon IliCf: the E~<.??.P Two!< rn~:~..!.r?s An t3s 1pn.n-rj.k 
c: of I':~~::ilmrak-?.c*ex Tarck &rl!_c tL",t F ! I ~ L . ' ~  k!rl_n 
 ion OX VIE Jurassic ir: poazLble, T'ic J-r . ,TQ$-f~% 

5 9  c.? rr!.c ; - ,I< ~ ' 1 7 ; ~ ~ : m t t  Pe1t1oao,i.c i~ ~ F B  I1j*1;?, BD t S ~ 3  ~ e c m c e  
ti.,., * .r-~>. - ' 1 zq' ;p7.L , - , - . h . ,* -<I':! fcq9; et the L!.rburnn r"iC5rj. 1-bwroi?a u13crnP2m- 
r, ~:.'~11 : . : r ~ r r - ~ u ~ r " , ~ ~ ~ ~ a J .  uf a x t i o n ,  ? E Y ~  k q n  n&~d.r pcct-frS.~orr5.c, 
a-22~r:~.-~-r,  PC- *;-.fi**rtr*rt ' , L C ,  &mf -lc:*er Torot  e t ? ~ 1 e  TJT&+,~ at19 wit!?.L11 5: !@ 

r : -1'2. c",~cr C\.*z~e U ~ S ~ J ~ ~ ~ ' Q X ~ J P , ~ . ~ , ~ B ~ ,  I ~ r g 4 . y  LwPZS. in mlturls, af f s u t e d  

p d i c t ? ?  :i-'-~f.l c-2y b~ ~ E S Q Z W ~ ~ : ~  dscmc"aec! by feed;, no", c a n e i d o r i r ~  
& ~ssaai"7  2 Y-Zslt??ig~ ~ . f  %'tl J u ~ ~ w n l o  rn L?ut';*l~r C I L C T ~ S O  t*.t my ke wZlcu-eC3 F une~n~c--?f..C:',~r. 

If t!.:. ~;t:\rv~face Zo? a€ tho Li&umo Ibestm ccmfcsm to t h t s  cunT.i.p 
uatio:! ~f t?!3 m,rioml r m ~ r p n l ~  in i t n  minjnlm d m c b q x e ~ t  t l w  u A Z r ~ c t s r 3  

a11d b y  ',uo 5?~3i, f o r  tn4;f ~IPcctory c l m e  or 3 o c ~ - l l ~ n ~ d o n  of 5d$1n. Ym- 
t??_oc7.~~3 w.y bn ?,&5ca%sr_'i ky: (1) t ! e  i,j.pLmrm t ! i d g e j  a6 mLlas o ~ ~ t h ,  

. i a  ;1 7 9 7 . ~ ~ ~ f - n l 4 r  f . ~ r r ~ ~ ?  ~ 1 4  : n i t h  v ~ r t l ~ a 1  bed:: 02 %'a0 .rao?f,h flank tlad t a d a  
~LP?I;III 7?3 02 rouc1.1 ~ 2 . m k ;  (2) t,ho re;:j.r?r~ll~ F G B F E ~ L  63 on a s  aol'dcz. 
OI Ekr-:r'-iri: e%~.c.c?-:i?*se; t h ~  T o m ?  at %ks rrzrr~.ca i~ Poltad n ~ r a  Sntmmeely 
thar! :l::z,~ r-;sso-.~.b?-n on th h ~ s b  of 5 . n c a p a : + c  e?,c~;o; ( 2 )  e t r u c t u r n l  
and r t ? z " . L ? ~ ~ f t i c  h5-$G were CZ~~aloper?, dwiq 'A'mo!~ $ 5 ~ 9  on . i h  nm-55 msrr@.tl 
pf t?.; Yuo;kLl?.a c a ~ l a r . ;  a w e  ~ ~ ~ ! ~ f e n " t " a a n  of L32a d?.fomd~."do~ rvou?.d 5~ 
b q c 5 o r l  f j ~  the EOTV~; (b) a tuggsstod p ? ~ T r ' ~ W n n  nrL~ira  soem to k v c  a I regiov2 nsspoot; ( 5 )  %he struc-bun?. Ma%or/ aT ths wue.  Lmn~5.~,tsly south 

I hLt : r?e\  !n recumant mc;arr.ent d o n 5  early ~ F F ? R C ~ A .  _T.niltcad of e . b ~ ~ c e ~  

The ~=sfbLL$ty ia c a n t ,  t?mraforo, that thr! LAsb-~rna is praasnt at 
&ttd-p..-.lr;!-e dcp*r13 cnd ~2% fp,um&?&s r o s e ~ ~ r o j x  and s 3 ~ v  ca;?ar~,l. conF'Itiw. "ilaa 
aurfr::? ~ " Y ; F c ~ ~ ~ ~ s Y I  i e  'wo k o a d  m d  kf m = h % t S ~ g  r?ct;er t o  p e r f i t  lSzI.tjyl,c: 
a t c c t  PZPA w i t h  msuraaca thuh* wch o fa%% w a d  conc lus f~o ,  hn a66.d 
U f l c d b % y  in Itt?~",surf~ce da*. r r . ~  not lx I ~ d i c ~ ~ t L v c  of au53w5ar3 c o x E 4 i ~ n a .  
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