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Palacrorrtalaw 

sHmtatr~s 

othm? f rn . t . ? , s s  

PART m. m-m Pmw 

L Wkgrtsat S ~ a i i y C r e e k  

2. P ~ ? = ~ X B  ( 9 )  -6 f!tWB WhM hpUZ?w 

3, S+Sa* 5.qlsa and Ruck .S?raabena. 



bhrrpt; 2. WsatigrrpMe Chlumn8r Spirit EU.7.. 



i n + J t s s ~ p ~ ~ h r s a , ~ ~ t a r y , h a o s ~ n r s p p d l a n d  

dsaerlk! In detdl ,  A gmbgtaa5 mxp and araea-aeetian st ths aacite 

of 880 feat fa 1 inch (Sb& I), ntmUgrapkl.arl w l m  (Sheet 2) 

a n d t k - f i g a r w  ( 1 . b 3 ) e u u m m ~ w t h m w &  

2. -m of tiKi O a c d r a h  saz!btom, Bart RmYp ulueE&om 

tarem), rud illustrated ss dmttigraphlaal C O ~ ~ E M I  (m 3 arsd 4). 

3. (8)  & l k m p u o f t r a ~ 5 a W % a b s r e * 1 1 6 ~ ~  

Creskbmabssn+ataiw8, 

wllectsd &om Brrttxms Cmaahg, far laboratory asmlmtlun, 



The IUvar Party, 1956, maletin.: o f  %cf, Allan, m1Wigt, 

wil R.R. D ~ U e y ,  field Aeal&rt, 8 m t  ~ B I  ld th  W . g  to U+,h An-., 3956, 

in the Keep Eivar arm, X&hm Terr i tory ,  Tha falloulag mrk .oms -1crt;dl 

bqfm-o .a1 11mlth fotfmrl .Urn ta rrrtrhn ta R5uke.m t 

Detd2.d l m p f ~ l g  ei Sp3H.t ?Ka. I, &&a 

RK&O i n t m t L e n  and ~ ~ t i r n  of 

in- gaaloe;tad, ump d stnrti- 

gmpM& dolmma of Spirif  Rill -?or 

Weatmllsn Ofi L t d  = l .~e&,  

p.nn;bmm g 

T h e h a r J a ~ p ~ f b r t b 1 m ~ a 5  m t  $113ma prapPsrl f'rm 

a d e l  p b t q p ~ p l m  and uw at a smltl of 830 feet to 1 *cb, Myw warm 

mdd8cmd with a Brtmtan a~l rpasa~ RGcrAngei @ten in the text are in dagrtmt 

mat of .tras north, ea'lsss o t h d m  statad, Y e i @ t ~  m e  m a e ~ ~ d  with 

an draTaft d ~ f i * m ,  the rsadbgs bdng mmadtd by refeema k, the 

ctZttrml mricrt3.m e m ,  a%&& fPm h7mIy raadLqy3 of tw Binilar 

a l t M s a r  l e f t  tat -3 The fbr F?rt,$tp i.9 t?e k--dm peg on 

the CarlCan-bgme hi&# h o e  h&gh.t; m Ldm her 130 f~.& ( r d u e d  Lm& 

f a  13.6 feat, aceording to Scrk?mvs trtwvey (l8m.d) 1%5, She& 61, )?-%at 

brmdnr5ea wm?r 0 ) . ~ 2 d r d  n o c ~ r a t e ? ~  from t33 steldl fl'm'&,m?bs, A fw 

311-d 'Sdrdartt~a 5p.d kqy brimno wms %wed ant an fd, Pn ardm fa 

eve  clam ab~trnl of hd&trL 

EM s h e  Ilali'ka ecbpted SF c h u n ~ f y i ~  t h e  ~ m c m t e  wme those 

sf f &I. john (1949, pc u), !l!b grade of roun-a of ola8ti.a prticlbs m.z~ 

ddaaadnd in the -field & mmpwlaan with n cbpy a? the v i d  .I* of 

XrW,eih and R!.oaa (1953, ~ . : : l ) r  This -arty is' exmmssd in the text 

S PI jLILdClf, thna 3 ,  PSr ehr t ty  the ru~mbnoFa is ~ : - T ~ s B ( K ~  new 4 

mtmdid p, .the ,-de t a m  adopted be% t b a e  of 



Ths pasty vishse b admowla@ the verorrs b6qdUV of 

Fk, aPd Era. h E i w ~ ~ e ~  of C-x1tazr ?!U StRtbn. 

wmrtam harder of the Rtrthum T e r d t m y  aboat; e3xlipftx.m a m  mrt of 

Wgadbsra, W . S t a r n  A u s t m I b ,  Ft l h a  In tha mat- pm'blm of the 

g m q ,  1s 760 fegt Me, artd rlarw &at &@ f& alum t b  phh. R 

QDnslstr of Ifrawtaas, aapprrt by @mndd!Dn0* Ths MZlr to the 2mrt- 

ani trsst mmisf bq&y of emdsbm, u & h d n g  in fhnhdie bsshivm 

@toms, The Ilanedmm k!Kb m d  rim m e  steep, 'lrrrt abt cUffZ&t tu 

elk&, The mnl ldll~, esp&*1lf In the of the mtffl 

UTO b a t  uamhable, b w  of the pcdllar waath- farats, 

T b  a m t  is &dmd by tm3.l @ELw j&t+-n? ths K e e p  Hvmr, 

ts)bch i h  -tarn edgo (Bgcm 2. ) my mPt of tba &y sssaan, 

the W y  amibtm wa* m9.Udb'Le in *ha W-et R3.U ursa is tbmd in a fser 

imlatod waCerrBb1c#l fn the sandy bsd of the KT. 

J'Rmmm Tl'waTzGdlPmm r 

(1955, p.76) m e n  the Spirit TRU, r ~ s a  br5sf2y in hie 

+& of th4 Chrd * V f L W  (IQLrrad, 1'355, .29 

a 3) h i s  of the 11- ~ i &  B-, aa- mt RIU on 

the 8 d . e  0f 1, h c h  tb 1 d.1~). 

The atrata mq@n7 out in the "p2rlt ITWL mas a m  d2+2aed I n b  

the fa- m d m m  8- 

(h) l%zru&m= sandcrtanr - la, feet 

(f 1 Q-uS ~ d s t o n e  mn~hmrste ,  slltstone - 80 febt 



grdm of wMta dssy nheml ufkw ieldqmq it is wull mrtsd IZCKI the grab 

a l ~ p c a r r s t a b w ~ ~ ~ m b ~ ~ Z h s S p l r i t K L I l ~ Y ; M & a r a p a  

eat hl- np in tha H3. l  side, tnr2; t h  jmc43An i n  olmcmd by RibbZs and mu, 

b fhs -, d m g  the fb& of the riL- 

Ume~tmm, It say 'be emrr~Latsd with tha NtgU Qlp Stmlthme (~rarss 1955, 

pen* 3 

s b  'IhiLs m e  abml.st~ of ltnmhme (ria and vitbrm€ qmmh 

s m l ) a m d ~ q ~ r ~ .  A ~ ~ ~ i ~ t h i & p l s s p s s s ~  

art t h  W-~WT sfda of Spdrit I U L P  arrdt fXI?&'htsd a8 C01- A Sm M 

2. Ths brr# of the m d m ~  is rrot exposad faare. l 4 d  of the Z l - a m k m  

4x1 ba d a b ~ ~ I t l a ,  fur the v e a t h d  e r m f W ~  db'Lt,s  r!mnibs, an8 fi-h 

n t r P ? i s o s l t & y b e ~ s r p h i ! c ,  &l.atd-eagsm*ansharl-(tres 

A 2) vare eteM w i t h  aB i a r d a  aald. Pammtagm of Balaits 

weire t k  e a t M e d  by tnth the atd a? a hmd-lam. 

an the we 



a m h ,  and faun on fPmh mmfhea. The ~ Z I E T Z I  grairtrr are fine to coarse 

and an o m i d  aM&tr  to -rn, wMeh hm hem reaaTdsd 

from tHs 3.mmU.W by !&nms (1955, p.76). Thqr rrh that t b  rnc~bar ia 

-* 

'RM t M c h m s  of th in  hm mdltboc is d 3 m ~ t e d  b be a M  

400 iaet (- sa 370 4 Seat in C%lmm (4), whsse tho Imam is not 

1 

3 e l d b g A + .  MB rndm~,  I&.& Is abotxt 100 f& M&.ampa ant wun on 

the mMm d d s  of 3 ~ - t  REUP Vfid~b 3.t J.%oB ~ t 3 e - b U  OII tb 

llmt&mm member b); tomhew they zaritre ap the mt Hill  b s b m  

(Trarra, 1955, 3.76). I%dm (c) mistafs of (i) blanbtle L f m r t m ~ ~  dark 

~ s g  an ~ r a s t h d  earfbe, to faun or pink on fPmh nmfhce, often 

sm- qanrts wlbl, (ti.) edemattlb m a  mmds+nm. 

!kls me3ar h a  er *& bed o f  amfhtmte, ebat 2 itwt tM&, mL1 

w a d  in +,hF &,hem &Q r)f th out*- 4/2 mf2m mrtbawt o f  S p i r i t  

PAIL, A &lar a a n ~ b ~ ,  ai abut tha r#rrae t l t k h s a s ,  a c m  in a 

a W l b r  grw U a M t i a  bss tane  in the sbtrkbawtara oorner of the 

fiulZcbJa& 1 arU. mat- of Splr3.t FEU; It is comeZatdl d t h  the 

fbmm~ cangbarats, an gmtmd~ al HtlrJloddarl a ~ ~ t y .  This oang- 

m a r d o  is a pr-bble tmngJormerate, the werage sim of pbmclarrf b d a ~  

to 2 irz~ba; t k e  m mme ao5blaa raq7;tq txp to 5 inch-; the index of 

rnmibwa i a  0.5 - 0.7, (mmded to w6L1-mmuW) maposition of p h m c b t a  

l a  sillcaus q&s tmndatmw and qmu9xit.i the matrix is ixtl-na q ~ m n i  

eandstone, 



!lb agabsa. o6ntaba tt fmt aariw forwfl ebl .h ,  &noid ~~Itlmda and 

8 - rn== 
mQallaatw 

W m ~ ~ a f ~ q t a 3 f 2 i a c h i n l ~ h m ~ h t ~ ~  

app91. %mmtmmn at k IeaiIAtim, (refee to R-R e~~~~ mup 

Sbwt 1) t (I) en tbs eu&urn Bids oft he ihdtbb1odc Z xdls uouf ihd i  of 

SpLrit R U l ,  (2) I)!? m i l *  mrtbamthmt of 8-t FXtL. sseh mrkmp 

t h g a l a v r t M B a u m v r . t m Q t ~ - a n s ~ m ~ i n d ~ * .  

~ a f i ~ t a t t h b ~ r m d o f & a n t ~ ~ d s m ~  

of' 8@Lt FEU., t h e  is 8 @ 8 m s  With ysllZaa &dl?!&, 

A t  Y I I I~  beallty 3, lmmUnteTy b the & af 2, is a ~wAII mbmp 

about 36 fsaf in of rod) parp3ir.U~hck and aMny m w d h d  

~ , ~ f o ~ m ~ s s b ~ v l t h ~ p a t e h m o f ~ b ~  

It irr of Mgh tqmdf!La gmw%ty. Ths rCeadd matars in m d f X  bledrs d 

~ ~ s ) l a p s z ~ a p ~ t h ~ a h a r e ~ ~ f ~ l ~ ~ t  

T l w a r C s r l d i 0 ~ F m l l s d ~ n a ' 1 7 b l O d c e ~ t a I S I n ~  

I-, 09 a k l l ~ ~  qag.tn ms lyine' OII, azld jdlsd tq, PR%hs b l a b  

of qmAs asndstam. The tohbla Uaa VltMn it m of mpper -tmd, 

a e t t r a 2 1 $ . h a m a g r a g 1 a u 3 i l r $ r d a d ~ ~ s r r a n d a t a n a , ~ o n i k . s a h  

m, lml t b  praplamy ~ ~ t 1 . c r .  

A qmebmtaf d t ; R e ~ a s a t g b l a a a m r b g h t h a  e m b e o f  thsdazlr6p 

lrrae &ad the (Jkppardlr: A) Imd fUWSd t6- 69JHdat of 

-* (-dtt~) ( p h k - b )  oith p t t c b  of nm- 

( d d l ,  bhdk), pa~tdbly wat. -e -t. (rbob6akodte), fo@he dfh 

8 silla!ch (?) atmu tnclmdsd ansPtr grdm, 

T b  q d r  pa3.m btlmts fhst the mtedd ww o r i m  a qtlartr 

l9mevtme, & l t ~ ~ e a  *sballsiag eal*?m t3rmkm.w ( ~ t  lsaut) 

and mwgkrws, I,%, thm baa heem m-fi8 rmplamm~t af ddran e n s t a  

by rssd uBr?!mmts sad lmnglmms aar4anats, Prr,babZy t b  nolatfom m 

i n f r a m  along the iCralt  er strong joint which Usa lmat-&ate 4a 

ths mat o f  the hql bstNm it md ed loaali* 2, 

i r  ififewttbg thut these Q l n d  baalitiss, 1 to 4, a ~ a  sdj8& 

fa er faat  at ntraw jolnb, 

tln8 3 x t e t b d  a3 abl ft 2* ths h ~ e  F the 



~ p ~ t m u  B, YM oe b e s , ~  1 b e  l3m~imn(1. 

a d e r  (a), is rouarsd, apwtrmt1,v mn_*=h"4,v, fry ~bne sN feet of 

aU&tly h l d a  p a r t o  umd Tt is 3 m to 5.n 

c a l ~ ~ ~ ,  f ibla 4a OIJTJ~ fk?hbh sxa@ whatl.a fi* b e d y p  asdim to 

tmmm -tad, fk!kly mXf- a&& and .veZlrbedded te poorly BadM. ff the 

oit.Ma emdst;ane 2s tnr& kbm3J.y mmrd the eas*tena ntde af the MU 

2wm, 3.t %a i%mBtht+, th-s marrife my a9mzptl.y to Pfmeefons, 

land daarmna m E e h n s  of I&BT (0).  The pfat @-we) the ~~k 

ara is seen., fm this amber aap out wlL The h.rard (d2) 

empa out paarly ham* diYT tb refatienship of the tw iu fha tilffidt to 

datmtbe. !RIB Cpa ~miiclrs ap-, at Flrat $ b e t ,  fa be sqxmtud by a 

ikalt, bttt the iapmaf bsd of the undarQr~~q * h e r  lisl&nS. (b), ssrms 

% mntinrnm ~= bath w m *  (a ) ,  and - (&I). A&, = 
& d m  Rrr f&i?3F~ ftn Zh8 -e" -ml the S w t  U 

mre- tdxnm Ru& m e &  f!mB .sm fbalt;tw. 

An al tmfiva ~ ~ t i a ~ ~  bl m e  of lEcku l  &ra&tian fwm whwtaMt* 

4a 6atdnterm. M s  La nrrt: Zi3rax~, rn the W n m s b d  & a w - ,  wtthout 

C:.th aanmna. 

Ths mnibirtons narbar, (dl), is M t ! t t ~ e h s d  M snch bumma it 

Blr dlraat;ly cm the lower Ume~&~trs meaibar (h). ??kUr saadattme, 3finlZ 

on t b  mng - U l a e n s  ?ssdbar to), Is b c W e d  in ads r  (d) (miEffer-t- 

edl tmtMam, dl-rn Qld drrmlamtmte). *e is UCtla a~ m ~~~ 
Uthblo$tmUy bet#= thssa h tmndat.mm. 

m!&errJ& m u  % d d b l  m l l ~ i - b  of cum0 660 twt of tRl?lMbm, sil*nO 

and 004gSaa-t*, p6a~% ottt-*. Tt a p p m  to *Ubw the 

q p r  Umatom n t ~ b s s , ( a ) ,  tudb1mb4. I% is mdfffk~sartbkd cra tho 

ae- mp ( S h d  1) & *ti.pmphic -1- (M 2), wrpt fir a 

bed of cmnp&mmts, accarring st Uze top of the "mdw*, d d h  mu mppd 

ah- fhaod, me raarran * rvlt lmtp* tb wEr5m23 and-, siltatam 

nnd a b ~ ~ a m t s  M s  aepmf ~ X T  wwii became a? t m  ~x\ndty af evhamp, 

and thrr lack of m.fB-c.Csrrt tins fn fo- tha harmdiwfem [ ~ E J  theus, mUke 

'bbs8 h h a r  tha othur m d m ,  abu5,c? not be tmmd qn the a- @to- 

g 1 
of the  



PedMe and co66/e c n /o e m f e  w i i  bo / d e m  
/Q ,.Y/Q%. BReAcbs/s mein$ 

+z/fc; h n@sJ 0.3-0-7. 

F/' e -gr /bed pudrLz sand h e  f o u n d  /n jms// 
re mo /s on/ aAo pibb/e e o n ~ / o m ~ / t p / ~  k%$S~# ~ ~ k ~ & d  s/Y/.r/nr; noor o f  

/he$& /n s/' u. 

Ouerfz sanddlone and p u a r / z i f e  pe 6dh 
con o m e m / '  . sdnd&/on shows s /9/S/ 
det+f?i.e weaphmng 

Qusrh ~ d n d s f u n ~  w/Y some fa/>$ o/' w / f , / / e  5.8- dm,ne rf /t&a/.; k~ed her 
r o w  erruynoy8. p * e r  e/ t e n  

crandcfo e r/s /e. e x c e p r  where 
d /Z par /  



m e  s~t~ullarcs BhauZd bs re&- an sprmdnwit;s onl,., lPad the tHcbe8aes 

aa es&?ab. 

Tt is M~&it.? -to -9 the Ic l?t Le. f!!!!t 100 f&, 

of t k b  i m p m s a v i t h t b w m  -of C R U3.m g tb dcyl-tlernee at 

t b  Bop of ,writ EU., The tro are afmi2lo: In U t r b h ~  Rhd tH$mema of beds, 

mqgpdmg tlret * m m b e  ( d l ) ,  an t h  #pm%, aanld be qacma-t tQ the 

btLaal snaaatana of (a), 

Bhrrtl#r q m r r r  of t b  *raa3& (d) wan sxnmind in the W e  J.* 

dlss s a a t w  of S&rtt FUJ.. l% 1s ~ ~ t d  in Coltam B an S h e d  2, If 

t h e  m@..eaaraCs at the top in quioLdmt fR t.h tapmat; bml Zn tb 
. 

ssqrmn+ (Yygare 111 than th5b e q m m s  fs ef the wpr A?'q f b d  of 

Ele om* beds m q p i n ~  ent; the* are of q w d s  md+ubna, Vitk some a t e  Ma 

fhm elq nimmd., iSae 20 mwas g~ai.%& f i e  gmin8d snndatona and aUt- 

d m  m r e ,  seen d.mI blft onlg aa hlac3qy -te on the sarPace, mt in dtd, 

QmrtZflta peblsra and cobble mxlmeratse a r e  mpr~~mtdl bt phmwxlaats lying 

laaae an the  emfatmj there IS xm ontamp, 

The s q m e  at t!rV..a ImSKty arrraepoe d . t I 1  tht o f  F3.w 5 aUmrlne: 

f o r  the hak of orrtamps and %P a r u m o d e  sslaimt of la- mrktion o m  

the B m a  (I& sea) butwen t3e tam, 

T b  b e d  azpmws ai tb ail"Jnm and - m e  fit this % m W  

(dlI p~.s fd at a l&ty 2& n t K h  mrt- 0f Q d r i t  fgll, a fmr 

grzrds to ths 4a& of, and topgrapbiw b b w  tha porn wbsu h&&t is 

shan aa 455 feat. m e  tlu) etmtta ara- cspmad fm mma tm feet or 80, 

in a r&ieal igoe warhmg by a r d h t  bsd of d o t m r s .  

%he  ma poFtian of Wt JEll, the r5~1Ctim ClDnrtmW 

fn Coltam C, She& 2, w ~ s  e d ,  them ansps out at the Pcnt of the Tibge, 

e4lae 20 fed aP peb31e aorgberata, W c h  the anthr m-sa an a 4 m c t u r d  

g m d a  wi t% the tspd m n t m t e  of (d) , L I., b d  (4 *yU. Tkls pebble 

mq1msrSte oontairra *lea maghg np to 9 "I* Ybn-yr m e  pebbls dm 

i a ,  2 W n - 1  Lnda. of m m b a  0.5 - 0.7 (mnt%& +a we~~r lmrmdd)~  p h w d a s t ~  

sre of cl,arrr2ldtaS P& qmrts, sflllosarts quarts Rrrn&tone, feldqmthia quarts 

cwltad3llb; tha mtr5.x ~3r)aiats of q?acrta rrrancTntnne n Ilt;tle fe1dspar. 

Thrse lonsm of sandstone were oem 'in t M n  rrcK+tffont t-b ?-? 30 feet l o n ~  

il d a h u t b n  o f  E flm[ and sq:~t-a, ~ m n  the 



-tam d i . m  t?ds is a a n a M d  pith the r d l s  

aappoaiti0l.l ths pmvemme of the ssAimerrta ley tu the raet, or 

p s s i b l y  mr-kbmtt, f,e. the arcra which today 28 the n e a r  m a r e  of 

tb basin, ctLmlnuti011 of d m  of phemalasta wata scan in ths 

ewdhazte aampotln& a d *  (f), (q.t,) 

=a m e  (d) g i d r d  wm faas3J.a (ref= B). A fw 

la#rl ,Xhmuh mm3ns wure aollaatd fhm the b&aa3 sandstans at ibarril 

~ ~ 3 r 1 a t l l l e ~ ~ ~ o i ~ ~ t ~ , ~ h a a ~ ~ 8  

belitmd b bs part ctf (d), at faasil laa31ty 2, 1 ndZa s o u f h m ~ t  

af 8-t RUL 

m m t u  af fossil #sad wma follrd 131 ripplwmrkd f- 

~ e s f a p r l n t ~ ~ w m t o f  ~ ~ M ~ R I L  

Mmb~ (el. mbs radmr l a  well q ~ b d  111 the ~bPtbwm&a?a partien of 

Spl,rlt RXll, sndl uw caraadned in the ~ectfm ~~~ as C in 

8- 2* Tb e d a  of ah& 80 fsst of qm&a m e  tdth cfap 

ainaal aPtm feldspart it in &$% bmm in abbur, @&ad, fPWbh, 

and 5Jl part t l m w a d l .  The felr&tme raats abrkfbrmb~ an the nade!rQlng 

p ~ b b ~ e  anrmam+a P a). is a p a b ~ s  t m ~  me t ~ & ,  zo 
feet f m n  t&e bass, a3.m a fat *R6at%r@ pblha. 

The appg part of t b  aadbcrr* sBbM b M v m  went- ak.twt.acs@ Ism 

-XI C I o m l q d  t h  that in tb BlMdatmm ltabsr (g). This a*= (9) 

T h e b p a f t b - 2 s m  g uxm1ttEs baada of UmmtU.4 

umdstcm, I& P 2 imlm tM&, a m e a  ths bbtdbg mrft~ass of th6 

dm. 
~t s lsasllw mXlm n e ~ % W k  of ST&&% ~ f ~ 3  thum ie a 

e W Y  ibEas q m r h g  a pebbly emMatane, wlth a amppbw of f4nm@mm 

crand-0, Tg tkls bs mhtd wtth the "lapea. IJW&I,= 

8miM~ne", pl)llCah appam Usely on dmataml then wm h d d m  

of gmete e q  ~~owar of 'the msdium rrhich fransplrrfad tlds e m & .  

H a m e  rrs bsaa f u r t h e  a l d t n a s  f tw the belid #I& the wurm af tbm 

elastie md3mmb 'Lay ts the east ar e v  m r t h r r t ,  

me akR?cm bsshitd a a n d b 8  (a), 3.8 WWrYRb!l dbniarpahw ~ a U b C @  

ti), ntza tA dfiYarmtld reafher2ng the 2s a mtiawbl+ of a h p m  

f m ~  m e  t o  the other, rsa;Uly men in t h e  atwtnl p b t o q m ~  mrEer the 
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I!mQLw* ma I- cmeidtrrabb hterral -tion irr Uthobf[y, 

and i f i  bat  deflndl as the m b e r  X-q e~3nfemdfl.y betumm the "mn 

a d  %ppm b&m  an^^^^ ( (e) and (g) mp&veIy ). The Qpa 

DmuUty i a  3 ntUw wa?t+outkmst of %ifit IfLU, W e ,  the admr  l a  

nsarly 80 hat; thidk, mil mnslste of (bolmm 3 t f h d  2). : 

Pbdim ta -6 g d n d  quRLrts 8undwkbne trith 

b M  erpfa-e -rta saw& - 5 ?a& 

Pebbb mnpraslats* mmn!Rgm p@hble aim 2 

b h e s ,  Ldw of roundmes 0.5 - 0.7 
(rarblsd fa i d h m ~ s d ) ;  pclbb3ma of 

~W.awns grnrrtr aardmtum, qtmrtdta, 

qnarfa ~~~ =tsix of ~~ 
qmwts dm. a 2 fsbt 

C o n v o B b  bad  of famqztmna wmdstbae I 3 ~BU* 

Wuta qm&s rraftdatane ath rmr- 

a t e  mias, wrae ef Bsaaaapas@ fdWpte ,  

o t h m  of MaCbb mdsg aemnb bhds  -- 'IL 10 Zsa% 

aa autcrs> ..i Y 2  fwt 

Psbbb emg3ammte, m g m  pebble dm 2 

bdw, !hiex of mnmdrms 0.5 ( m ~ d )  

p ~ l w o s b a a w n r a d ' F l f d t Q q f m r t % ~ ~  

mx-kbc of Zeam@mas nmtlun pelndi qnarta 

soad~!rtom~ (.. 6 inahsa 

fi sntarsp - 3 

IW3.m qmrtz wmdstond vlth a UCUa 

dcmmpsing feldspar - 6 lnshsa 

l#d.ts ailtBtcm9 ar +my flna lasndsfmlm 

a * ~ ~  with m d - m  fum@ma 

very f!he eandstans 1 3 f a d  

eatclsol! I 8 fwb 

~ = i e a c r ~ n s d ~ s ~  

d t h  a t lon  flpp1- (vme 

u 6 I& 



- ~ b l s  nedim ~;mirted qnartr ~ a n d s b n b  

~ 5 t h  LC .Httla decmpsirr!: fslthpw 

w m l  thin hmde of 

ailtt!hm, a 9 feet  

mH &rainad feuispathie q- bandawm 

with red fem@mm ae?lmt~ 2 huh 

baada a t  em* orhfte ar- f5.m 

lgalnd 0f5ndatnTW OT ale-. - 3 -  

maatarap .L 1 ibbt 

Brmm f i e  @hi!! -a sanRatane, pl th  

9hib a m -  f i m ~ t  

redandbraFlh-moc~m&;- 

aadcs an m e  ?se!!u- ~ ~ s .  m X imt 

fib 0- = 28 feet. 

A aam be mde fox bdnII2ng the q p e  22 fed of the ee&%n 

la th t m m m  rntlpper 'freehim Bandabne*, (61, mi gmnmd~ of &dhr 

lithalog3.d mqwitim; th mdn pol& of b"Lfiermoe is that ~~ M a  

in tb paff of (P) b e  a black fermghms mmt, thns aantraating 

~ 5th 'the evcrrw wradptane, vhich Iarr varg I l t t la  m m d ,  and 

tkt ur&Uat#,tlg. %a& wQbds pa& aa M t e t  um fmrxl in s e m  

fhm tM8 m e ,  ncUm wet!rt-mutbuewt ef **Mt Ril l .  

ThsmatbarlaaytMnnarfhvftsda tbr atap! .nt~2ai leem&mrtb 

& of +mt mu., lt apf~au9 only 20 f<wt t ~ d r .   rid t~m~, 

hewever, is baasd on an bdal!¶ni.te 1dc.rtiflaatian of the tdp af the w b w a r  

~ M O I  amdetnm*, (e)# Sn tk* bwd3ty. 

at k WU'4t 0f gp*&t mut Q, ~ @ 6 l R d @  of fm8 

&ac eetp 8 W U  of war heaMw 8andhneu, 

Tt ie a psbbls don.glmutmte mrl~ 20 feet tH&3 mm tb huts it La 

a Sac pab3ls wn&memta, with a ZBIJ 1-m po3blss and cbbbles, rrp ta 

8 ficbea in l&hj erremgo sis, fs Y4'2 Uch. 

Thr phmlarste  h fn8m of m ~ m ~ s  of 9r3 d S  ( e d s d  

t o  m*&$ an8 c3mIPYt ~f f 3 m c m s  q&s dm & 

ef flm BFp-i&! 1-!;--5r: : rde the 
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-marate, of marage p c '  size 1 - l+ l a c h a ,  bot aontains mbbles 

up to 12 i n e b  in lag%. Rom&neas of p b d l a s t s  is 0.5 (mlmiid). 

C o m p a i t i o n  OC phemcle&,e r m d n s  the wm, &Wx is q d z  sm-e; 

mart i n  imm$?mtcta Iln part, a t h d s e  IndeZemdnate. 

K -3ar mw1mmte =pa the mem I* U wwt ef @Mt IKU 

(ash asot;irn11(H~on =&I); t)EssmcUkmllrnfwtte t b s n m A b  

east of t M n  mslaa ie mile np entirely af this oo+mtcr, !kt tb latta? 

fedityB t he  m-rr;Imtrsate 1s a ?be +& s x ~ p a s  -Is aanp3%Wdjer, d f h  

w % % h  cvad d l  boa3demr The p h e m a k ,  wfdch srs  af kbbat 

Q,S - 0.7 (mwd t n  WF'lfaodd) 1LI1~Xde BiU-UB &S d S h l ,  

qm&dte, s3tn it--tMc q&nr &tune. Ths of 

my$lbmoua (IWJ%  tone. B d d m  the phemchda dsacribsri abovel 

them are a f b w  Mge blocks, earns mar 6 iset 9n lsagth, W i n g  

to Ils pasaVVcil d.th fFo W P b g .  They ere aaanpased of purp- 

Whsrbd d e m n ,  CVLd t h  mntrast stronpa vlth the other phtmwlmtte. 

They me m ma& k g e r  than the other p b . m a M ,  tvrd ab cltffmreart Ln 

CtmpOdHm h!e ~r)lrnanbEI3~ *,kt it is omotxp) that they lmst hsm a x p e e d  

sn &zdy f i f i u r t  of t m q m r b t i 0 4  ThsJ. muy 'tw ghtsld. 

~mrsttas, irra_n_bsil fPm a wel t -  imbgg, 

{d. M o  mmh=, fb 'heMPr raa8stanen, arapa a d  well _ 
mur t h e  weatem d d s  of the arm m p d .  Ih tb typs 30dAt;$, 3 U s  

~ u t b w d  af  S p M t  Rill, (Calm C, Elkbsat 2) the p r t 5 m  of 

t b  amber wm tcmdned 5n dcrtall, btrt it wm iupadble  to OW a hll 

&lea dm ta the pd.kr  bo&trcl uwth- stmstrns, wM& m b a  

alldbhg %my ~ ~ ~ t .  Rere, the mesibQ, acmmigta of d m  p c h d  

fklabb qrrar fm a~mlsbrn, with a Uttls d~aaapasad ieldepari irt park the 

emdi  is wMeS, m@Ihmusi. Tbre ars pebble be& mm the batq tb 

~~ ran89 up to 6 izMhw long, mx or arerage &m 2 i e ,  ham 

an M a r e  of mmdmms of 0.5 - 0.7 (mrmdd fa v6U-rmdad) snd camlet 

sf q d a  aandskne, quarts, snd q- -10 cmqbmmta 

~t t h  a- m u t a u r ~ ~  of spwt R~u., tb *peh 

beeMoe sandstanem b W b l e  q d 5  aanda-blltb with abut 1s of fawn clay 

nhmal aFtcrr f e l d s p q  it l a  msdlt;an to m e  g r d r d ,  & the m u  ere 

--• 
The beehiPs wtw+hd--  l 'nvkv-e,  m ~ t l o d  a w e ,  5s a ~ f x q  
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aharrrctdetb of t h t n  maihw. tt l a  such WQ. d s r d a p d  tkYm in ths 

w l o w s ~  beehim mmdPrtn?l4". (S'sat bln- of the sandatam, wme I I M 

lb0 iwt H.& ae8 50 feet tqmm gt the betee h e  v s a t b d  infa the pmral 

a h p e  of oM-gaShbmml h M v e e ,  rldth a sMn@d dfsat riaiblsl cm tha 

aurfkum. 

~ltgther Baprtsnt fatmu of tlda npperr beddm mmdstians Zs th~ 

dmmg jointhgt m n larga d u .  This prabdblf u m t 1 4 ~  the beMtrrb 

wat- in that it pmvlUaB hrge bldm aaitabh fur the pow fa 

olsrk an, 'Phs Joinrtn a h  q~ -11 la the pp16bgmpb9 rats fbml 

fa bs of a a d e r a b l e  help in rem@aing the araaibsr. Tbre i d  s frbwq 

sJrataaaf$&r%stsearUng:aba.rt'fbdegram b a e t a f e h ,  a m % a e  

tr- st abnt IcS&t m a  or slim Urns to thir, i.a, ubant 

20 *-lo 0e,@WEt wsst of Ymrth. Ttar latter jointe 8xw hms  4lmmt&5 in 

t h e  *asd this are %he fimar* 

Heabd. &IA WAS, t h a ~ a l a b s r ~  3sr tb-t FTULsrsa 

~ I l a S d s u t P ~ u s ~ r w ~ a b a f d a a p f a t h s ~ b a M . ~  

mm!hnen (YM& 1% w~ltum clcdJmb4). The tMCICfZemt3 is mt 

but pnr,b&fy Ctb.s naL mmaa 10 fed. Paaldbly ttda mcabsr ehaalE. be 

on& m the topost; b d  af the rtqrpar bd&ve  mm-a*, 'hat 

it uas llaprJda SB a aepamts mber basma 2% ibnas a jfl- @tea 

a~ tho a- p h a t a ~ ~ s p b *  

of 8peslt mu,  f ,& m e e m  (a) ta (h), #ith tb ~ b b t  

I k s a k a * ~ a d i a t b ~ t f i i T I u r d e s p p e a r b h m w  

~ a i t a u i n s s ~ ~ d l n g ~ b s s i n ,  T b s I ~ r s s d s * o f c p r t s  

ramdatanet, w%th a l f t t l a  w M h  @Yay abnssal, p b a b l y  &UP fkldispmr, 

~ & r d L a t i . p a l y l a v ~ a r s a ,  Thfip&UBlearm-,a;nd 

st&mmdeU t o  rwmilad (Weer a? zvmmUmwa 0.3 - %5), indiasfLng tht t h q  

Lb. ,  I 1 f h n l  ? nadimds,  such aa WB o f  the 



pmtemrnb *baaum&*. If the  Is* bId~~ thm hgp. t~ W W ~ ~ C R  

the iddapar aame f m m ,  The Dppsrr Prohrosoia aaadstant~ oft he 

;row* fddspatMc, m m e  so t Le 

wanla phhv ba mdwd by m a e l m i l d  ctnA ehanZadt hr&dcxan during 

.t;ransparrct, igmo'lt8 or metumrphic rack amtakbr?. abnndmt fer8apsr 

&, tbarefbre* be inmk&, 

Tha f l ~ ~ ~ ~ r n n s *  m d d b  (b) an8 (ct), are ~p'obabIy at M a ,  

nthbXL tlrm o k d d  or Ol.&anilr er..Ln, fm ++ha -- ImQa -us 
mr_t& cp&a sRnd lvlA an ZntmMdsd ~ 5 t h  -m m i  

ars wrtsd , r r p o w d d ,  and aa?rtain a- r fsn i'tdb, oftan ~IcI- 

clrtfaiktsd. R W U T ~ ,  m trns aal~ll~dt6s. tbt l a  Xlau~mnss Borrteinfne 

aamd-aim g r s b  of aarbwa'k;a d M E r o r  ememtd by aarbonste, uwre 

rnaognlmil ~ Y I  the hand-men. 

af theme UawrtOnes of [b) and (6) embh dolomite pdm, 

ltnA mat h e  a gmsmblastio we, Thme fa&s paint to thme beda 

Mrg s u f f d  sdiammt5sm. The mgneduce embanato rqWred for the 

&lornits m y  bma been prbaenzt I n  thn embanate m t M  at a~ ~ a a n  attar 

d w d t i o n ,  or laay b e  beau irrtrada4ed latar, The f M  idea i a  tha akl.a 

probable, tbu* PettiJohn umi other w r i t -  medl fO fbmur the sa#md 

rr tha C & I W ~ ~  U l d ! i a  WWd d d V d  fbl!! the &bdf!h -6Eht@!3 hWWB 

.to eacrs itn the @per PmLmmie of the ard - VSat;OP24 region (Rrnsa, 

1%5g faing md Allen, 196), then there mnrsl; hmtPa ?man en abnndmt snamt 

ai m a - d m n  mbaaata avtcl.hb1s in the suW~tmt. 

Tim ehmge l h m  tR5 WmxrtomW b the w m n  d a t 6 n d  of saaber 

(d) fs a s f ~ i i ~  uns, ;+ldibat.lrtg a c b q y ~  in t p  a t  olnstie mataridl. 

baing mppUed to the baein, m b w a t s  pltm q d s  tu q a w t s  (pbm a 

m¶mr arm61mt af feMupar,) Ih aBdtt5.41~~, tb &mgm inaLbatem that c d t h c ~  

bafbonaes aas not mallable 3a qwtttty in solufdon, or ~ ) a a r d d t  m-atialxs 

d3.d mt femur its dapasi th ,  ?or embmts care& wan mb fbmd in the 

&sfom. 

Them m y  vsll ba a disarrCblld,ty bee; the  tims Wsak l a  

There cloes mt m e e n  to be a 8- bS&+ i.e., tmcbnforadty. 

TFa 1owm4t bad af (d), a onel ro3sate  r e h t i ~ d p  qui.& 

~-3 . t~ -  in tho hasin. rt f. sm1lsr in Utblory to the 
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m d , a  (*!, d mecrl t~ n a v p  a?l the rtaM~t;clnm in the nmbere (d) 

to (h)t t% cmpu?J;im l a  o a n d l a l l y  q-&.a, vlth a miaar w r m t  of 

feX8yr (q td 1%)~ in a fsv there 18 tall rrp ~ec~cll'Ir1e of ed, 

el!~cm.m, femughous or ramQp, art$2hamm. b, toa nag tmmme tbt 

t h e e  e e n d s t a e s  the ,m&d o f  ma& the m e  d m p d t i o n a l  

~ s a ? p i ~ . m t ,  that discumsd ibr mmbes k). 
Tlrw aart$.amarnt es of .the m a h m  (a) ta (h) a3.m are aindlar to 

snah o*,Ptez. In Uthl0..9, I"ar *e main rnrdx* of thair *-alsata 

a m  c:&ziee em3 qm&s smilmdatma* 9my rmufcl In type m bmar d m  

to pebble mrqInmemte, tila m$odty SBUinc In the latter clsas) dl. 

e l ?  pcl.?d ~ t m c t l q  of p l i ~ ~ .  ma conrJmemte of m& (f) diffem 

txmnvht ~HBE the others in bmbg srgfllacww ~ t d d  h t b  ma- 

3-p It dB@ b m  kaaf ~ ~ $ U . I A t &  & -4, 

h t a w ,  tba m~ls1osaar.t~ sppsar to be I J X ~ K ~ ~  iSI orl@ ta the swd&nas, 

To acaatmt f a r  the d e p a i t k m  of gravel wt5m than of rrarrll, s a d 9  s, 

daUr maroe ~ F J B I  for t h e  a&&, m e  ar nmrs of the f b U e  fa- 

m t  b inw'ced a- 

(1) qaiA'; of B O m  aFar, rswlting in fkm4r - s-, 
of =wm? -6 

(2) Prwtaim Clig up= 7) of a mw sourum elamar at M, 

~ ~ + t m x t l y  ~ a , 3 .  vas . t ; r ~ a d  t o w s  p& d the  basin, 

w b m  d r  s z d  hw! been e s d  prarionaly. 

(3) chanffs of cIlwrw@ ~ b a t i a n a ,  &tine; in ifteY.Vmaaa 

adnfW3.o inskew f 2 m h g  Stremen mw able te asny pmvril. 

!lWn bads of ~~~ n a ~ .  h r d t d  f h m  in~ .abed  

-fP dtfw smw.Ie atarm* 

T h m  a aCgEtlr of the a o n r ~ r s ~ a t a s  alone, 12, l u  mt pbsetbb to d d d a  

I&!.& of the f&abm irr thtr mast 3lkeJ.y. Ibmmr, structural connidm 

~ W ~ I U  fbmm (I.) or (2), far the 3wif E l U  area f a  b & b d  an the 

ae& by tha &mmg Oarlleatw F d l t ,  whfch fa belimed h m a  5wn adrrn 

.Itatil at Isad the and of W d a b e r  tlseu. 

Y b i e  h a b r  hold8* it ie fcwmnable tr, ag;psct a pprmf~a 

ewroaae in armwe sZse of phemuhtd ismy f h m  t h e  mtme aracr, i,e, 



ar passib* ai5.-. 

IlndcssturZbd abare.thshe ia fh ia   tion on in hRWibf 

p k m a h u t  f'hm & to w e d  In e ~ m d  beds af mn1f2aeds in the Spirit 

maria, 

The f b ~  oandirbm snd nl3lfstaawr of amber (a), and of nmba~ (f), 

pw8.I.bly w a rssalt of the ewu~a ssaa hating law dwat3.m. 

mllaccia (~ppem%Ix A). All the a p e h m a  creero fkm the Spfrit RIl1- 

of t h a  ?3u.m~~n af M ~ e r a l  R s s d m w m ,  far p a f k e b f l a a l  h t k #  fhs 

r e d L f s  af tMe sre mt e b b .  

o@k -a, 193) an nsld Uat;emdn~#rar OX f'em&bt d d e d  

tht the W t  EHU xJmwtana was of hmhn Rrraaas (1996) -dl 

~ m l l & s d ~ c r ~ m r a r y a i t a l f a F b t b ~ t W ~ ,  

empping oat  fi aUlw mrt-bert of Spir i t  Ri31, Rw rn- thrrt Ghs 

fbmmtien ~ w a  Mwambn in age. 

rn-'b: s 

Fhs aafa aCRtdzm2 ~~ of thm 9 ~ i r l t  Efl 8- 

(i) the Y ' t s d  d- 2. a s  west of 9-t RUL 

(u) tb aatfoYna jrJO i d  raaf of L q Y M t  l T u . *  

(-1 t b  asn- - (3) SM (u)* 
(ir) t h e ~ a m Z ~ p o f a ~ Z d o F 3 8 t o ~ ~ ,  

af tb M e  abst of (f), 

(5) lUlarzt1~CLeasst af 8-t iEKirr a a t m q f i n l t , w % t h m & ~  

*ends wfrt& aats of!? Spb9.t RILL llawtum an the cnrd ag&iW bsds 

of m&ar (4) , an the wwt. W a m b m e u t h - ~ ~ t  ai BJpirlt RW., the halt 

fmksr infhsvw oa f o ~ . a d ~ e s a f i n l t ' 5 l o & o f  Lheeinnmem3sslrd.c 

stune aPTt by n&m Mta.  lb &&one Uars in th8 middlrb of the reel 

tm t ? ~  metiam niae it is wmMa hg sm&tmm, wHah iu r#rmhb!d 



-no adjam.& -to the faat, +a be st 656. The dip a h  

~ 1 6 m t 1 C # Y I J 1 1 1 b ~ ~ ~ e c t d t o ~ ~ ~ .  ' F t P , m t i a t h t l s  

fit3td sfftiaUne, fkw the bsds an aaoh aids of the f a a t  &p may f h a ~  

it, at BL Mpf. or q to 18' ( ~ e s  W3m on shwt 1). m a  katum 

mnld mt be Cbrs t;a f inJ t+ ,Ly  ~ m 0 ,  ths d d e m e  immetbl& Oa the 

mdmrt aide tbm ttp- 4j6 be d@m~% tC) tha 1x)&hP the bd8 

stdket arrrtlnmet inta the finlf anft Qip narth.t#st. 

(~)mf CXi ths -0rn Raak Q!! tm ern~- m6 

in the illreatim 35 $6.- saerf a? mrth at an w e  of bstrscnr 8 aad 

20 d e -  Et 5s fi@I;r m g h l a s l ,  the ( a p w  @ 

10 degmea) bda(! a little st.sper t).m the mbrn (murag dip 8 , 

deqgmm], Tt i s  opnn 4x1 the s b ~ b w s f ~  This sntid3.m is d m b p e d  

-inbeds ofths i % m e r ~  madfm?, fb). Beda of matbur 

(a) mw axpsed in tb *apca* p d i l d a  ef tb antic32n0, fee., fa the 

out-p di MS of (a), (dl) aad (a) -m t h  

of (b). 

(w)Bdemm eh. ?m d3.W [ i)  elmu (ii) urn a f s d u  csmphlk- 

upclbe. I3 plmm in the d3raeH.m 23l d-a west of mrfh, at 

an w e  of about 7 devsas. Tt, .f;as, appmm fa be eli@tZy 

m b t r l d ,  tbr &pm 9.21 the Xmb m r a t q ~ ~  8 d m  a l e  

t b i n t h b ~ ~ f ~ f . i r s h a + a r a ~ 0 ~ 7 d ~ *  

($7) The mdicncn, &Je dip of 2-3 d e w  6 ia a stritdng 

i s a t m ~  of the beds I n  fbs tragtarn Mf of the aaar +. 
!B3n ia gcmtls amu& ta be an iR?,ttd dip. IbusPm, ft ita p h b b  

%kt t l m e t M ~ ~ ~ d ~ a ~ b l y b q o r r a r ~ r r m r l y ~ ,  and 

mtbcd3y aammc? thdr v e r t  atfitnde ss a r d t  of 

d m m m r  e laiddl8 pert 01 the bdn. 

hfemd, tbg ed-0 hem f k b t  lam on the a s i d  

~ k % r n p h s .  



rn f,OC.T, T"F? : 

-4 mbr of# I m l i l ~  o t r fa~aw ta +b an+,hmst of Sp-t RIIU- 

(3- 2) w e  9 ~ e W  t . p  & * ~ I I c ,  +he rnln*$me?dp of the  strata 

wpr&.m of n &Is . w & ~ f ~  clf + H n  b Z l  U ~ B  m f , D e ,  

rn tnllar in b38& -33 of tb tkrthm~ Ileclrp Tte heiw ia 260 

fm, R.I the 409 t~ 4D fert e b  the 3 . t n d .  sZ t;ho p l d h  "Pha mdc at the 

foot of the knoll. 19 vdU..-MM medlmi gmbd 8dt&un~, with 

~ M t e  cfAy &mJ; itte m 3 m  Ca a ic.zl.~1+~1,p pr-eh a k l s  of fm. R e  

tFle frrp %-k b-a m e  rw2stQnte R ~ R  %ha b d d ' a q  3.0 1- a h m l y  dd!ba¶. 

A% t h n  tap h? the 1 z d . I  5~ R leas & a m ,  a t h b  mf. 
'Fhe mn&t.,i:t~ cnzrtrdns f!mqwd~ of frae fmmks mngbg up fa 3 f& k g  

anb 1 m 9friCk. elre n3Qb thln -nsds of Pins saadatana m- 

m&71 pe11aCs of -elLw &rPfane, randily aUpm9,9rgR5 5n wctikJn, un ta l /2 

inoh 39???, a_* l?fLl!~ e m 1  +a beP't??r, IPrW al e+%mrd&lm ?muerr the 

Iraad-Imm, it -i tFst there i r s  rn U.t)rolor?Led diffetace b h m  

These M a  clip 3-n the blr*&icm 335 d e y m  at an anJa of 7 

dcy~eea .  Thsy +a rrrc mrr~?,aCerP vtth the Wtrtanar In the upper past 

of nmke (8 ) .  

p h e m - h t g  m e  of qnwtdte, a . m . m  emdrrt,me rvrd 

feldmmthic qflk-ts aanrl&nns# the mtrix i a  of 





Tklaes M a  dLp kn dlrwtion 290 d e e m  at an ~ 1 s  of 2 a s m e  '-rhaJr 

np;?aar to be qr rLde r rb  ta (el snd (f), fib, fb lmdd.m 

lsmiwmm" and- mwhmts.  

Qe balg d l e  to the mrtbmmt of this xLm, fa  a of lw 

+-BBS d t h  X W S ~  p s b h h  a dobbh,  d t h  8 f@W bU%Jam W 

2 ? 1 Thrrs are also large bbdea of MUR * 
ie2-rll*ta8 q&= snnddQne, mt ;Ln ari- 

w e d  of the  ssp m-, *mStes 01 spirit an 

iw7sted hiU 285 fact hl& Bgkbpflvs f e d  b b W  *ha t8p 01 the us 
the shah aonsif& 02 I- 

1W~5l.e qasrta sandshs,  e h d q  -4 dwalapSa 

beeMve ww.tharhg. 

Cam1;rtCe btaXl of fermghons -0 randdm. 

Pe"3b1e em&memt el wi%h oobblas, 

A t t b ~ o b t h e ~ i s r # m a 1 5 f & a f ~ ~ m t b ~ ~ q ~ s  

g - - a , ~  , . . , ,~~ne,  wlth w)tfte clay ~ 2 . ~ 4  gm!hp and ~~ a610WsA S a g L a -  

CEMI~; t:ie SO& h a  a b d  mrfktea* btrt is sUghtly fPh'b1e dfhia, 

ka?s  t h e  %ant aP the Ell riip ia ths dz&on 20 at en 

m:ls 3 1  10 degre6~. The afititrrds of 3he hi- beds 1s w-, EM 

rue m n h t  dlstmrhd. Tho ar~rehttem of the bats at  fHa ledAw 

IB d&m: tm mq be sqtdmiLmf to the h a r  part of t b  %pper 

h-cbive mandrrCvc~m~, land the beds &er1,BLN: it, m pasaibl$ %- agljr 

bs a t ~ t t p ~ ~ b L m l 3 . y  lti@em. 

A t  -9.L;lga.m Yard Kills* 7a ail- s~rrkhmrt of .Spirit FliU a m  

*&rep rsniJPaJ. muds of tmber smddmm mrd mInn4~~1ts .  (?421&, 

1955, p.28). The ambsrs cmppbg aat hare claaely r c r s d l n ,  in theif 

t.entbming ~ Q . F ~ B ,  Utblbgy, tLtLLt stratigraphic sqmoe, the m a r i h m s  (e), 

(P) ~ n r l  (y) a$ S p i z t  71 id it i, bnable, an thws p @ e ,  to 

arse ( m m p r e  ~ h m t  5, Col- 6 of Mnad, 1955, 

vith Sheet 2, Col 1 r m .  1 



A asation of tb C & t m  Sanfatane m u  sarcoslCned In the  Codeah 

d d e  atax, abut 75 r i l e s  santh-mmt ef mdbil an +-ha mad to IP-. 

Pbs d b n  ts iUuuh5c,act M a wtmffmnhic! aalm m Sh& 3. Mpe ware 

memwrd d t h  a Brmbon 3.ewe1, end hd.rSrte tdth sn airarrrCt; a l t t awk .  

!b 1- (2,m f&,) sf the %mt%m is rw ldmt  ta 

am? empa ant 1Cn hCgh dz-tkrr rtllpaa fa the aauth of the ZW&, 

Tlls mmds"me 2 . l ~  an p-1~ baaiu nlcranfo rods of! the h k l n  

BOI-W; aar~a aao t d a ~  tha m a t .  

a t)drr part, th fbsn&Man aadets Xn pd ai fdd8- 

pa-c rpursrfi wlrdshns, m a  or lam friable, k t  dUdfld in prba. 

Rlw gmh sf-- fbm fPneW c ~ t u m , l m t ~ ~ ~ b ~ ~  m e  

ft r n ~ t d n a  a h @bIm, anA W e  of pebbxm b o a ~ l m d e  aith aabbrw and 

r fmr E E & ~  hbddeu. ?hst of the @.-c4as%s clrrr mmpoeat e l  qmrtaita a~ 

g e d n  t3mwom, mmh of * ~ ? l I . U  tm bs8d.dj theg tead to bs as~bidal, 

vith an MUX QP m a s  of 0.3 - 0.5 (mkmd& td mmdsd). sf 

ths uambbmm m a  mw)-bad%Ug tb bands of mn~lmmrta and pebbu 

mmdetensa t d  ta be lert.'d.m. S9npIe l e  rmmmmn. RO ib8eils 

wms fid. 

IbsZ ~i the atppar @ (15rX1 feet) of the fmm.MIen ha methard 

to  IS 1m.s asadJ mi& ma oa-ly a a t q s  -cur inpm isolatd Lat blls. 

Tn t b  apprir part, the f " 3 ~ t l ~ m  c n ~ ~  of f e l d w M e  qxwts 

eendatans, Flne fa mdtaa g r d ~ e i l ;  tba m e -  Zndmc fa 0.5 - 0.7 

(rarmddl. to uen.foanded) and d i n $ ?  i a  M ~ J  the mak 1s very f W b b I s  

and amaa-hdhb, h tha Elain, it l a  fkbe lCrrw phexm&&s, t h w h  the 

b d a  mtafn a  is^ pe%lm. R e w  *he *q Is a. b d  of ~ ~ ~ I s b r n  

mntdntng a iBv black &4pkff mttris, =me of +I& ars lath-Xigs 

(toumillne ?), anb a ferr of red 

n# CmhCao Smdstane l a  cwmlaia ~ ~ I & w I E & ~  by the Rmrf 

Rmgw I % B ~ M ~  ( ~ c w ,  195ro p.61). me bmdtwy '~RLB not fa- It 

(19539 Sheet 31, bat d~ e 1lndm wee seam tharaj the Paarwt, 

~Pturop of eandatana Lfee abnt l/2 H2.e a0nt.h of the em&, &- thqt of 



The n m w d  t H d a m a  of the ibm.Ucm i~ 3,597 featj the bgse to 

the )dghaut hea qmsaA.  If' the, ?mndwy f a  ammted Ca be alrJng E.t&t Hils 

thm the &ktd tM- Sa 3,80r3 id. 

Tm of the Cathtcm p&&ons is pmbnbu tfppar Dumrbsn 

1955, p*61), 



ane fn the aantham slops of the  salrtum park of Ridye (Pal- A) a ~ d  the 

ether batwwn PL@i M.le Crecdt and P b d  3qMma1~ (Galmn B). 

%law b abws the nnnen. - .  fpft (fW! P P ~ )  of +he fbmcctim# &. th 

1- pcvrtaf t h e F h p  ScublJtam, vhf& fol'laaa ft cmsmm.bly. M e  

pmrt of the 3ud Ratwe fkbwfnna ao-ai&a of ~~Juiuwow qu~& tma&tntlb, snd 

Umetcme abYrtatn+,ny q d ~  B R ~ ,  +nrcrt;Fw sd+,h m-r,f@f~o~ qtlnrtn BtUd~brra, 

amtdaLy a l t t t 1 . g  feldsn*~; +WR trpM~t-*~ ?.P fzmn o r  ?xmwn 3.n whur and i'tm 

Sandabm, IIrbr mnvdenroe a iriri&n is M e  behmm tb tw .Tdmmfafiom, at 

the bbrlsbn sale&& by !rrmTw (3-955, p.67) I[tb tq=& 'bsd of e?+l-= 

mek), lyut a- the imlraw inc?3aafm thrt belaw this brL9a there is an 

altsrnatian of cahmx~r8 und 110d-rnw hdr. !lkm h&wm 230 feet and 

320 feat, the M a  ~ e e 8  are 1rrh3.y sf -- u d ~ *  B~SUEP fn 

thmFhgaSaM&xta T ) l e b e d s f r a m ~ i a s t t u ~ f e e t a r e s f ~ u a  

smdnbne and 7ian-& A t  @Q fed  l r  a b d  of mmdutone vm~y aiari3rrr fa the 

trlnga Sandstone. Bttbwecn thla hb.TLmri und the top of the ibnmtion at 620 feet 

the bsda ara rmxrX- dl uf mmU&me U3ce %ha, Ws am@ for s f w  af ealasrb 

atrs mabas the topwet bed of which Far;lre the b p  of the ferntian. 

!be aectian emnlnsd befsmm mht Mils Er& and ?4ormf <-imrns 

(CoLmn B) IB b a t  msplete, mu@ t M  the bt+k .and tap of the rarit, %.a 

fhe b O m e m  with the G o c h t w  Smiletons anl l!hg~ Ssw!tdsfone, r ~ l ~ e l y ~  

ars abacmd bg mil, The lm88t W q a d  i s  a ?.lse&me, uvpp* out one 

a e  last of CrmP,, M h c a .  arcat, thme m e  o t k  nutempa, m e  Vith 

-rw, 

The b d n  onr~p$@ at* umrlst of cdmredte, d e - e  quar ts  

&stmmo md mqublte. The -tss aad q&s sendstom 

in WE SI= fra~a f l n ~  same,  arm - ? b ~ m k ~ ,  06-q 

a h d l  sn8 m i d  A.agaersta, andt m e  mll-pr~emed rmdwmtXlldar Sams of 

the u&hwariten obnfain querhi gmbs,  Both shall x-d artmid a q n i n i t e ~  

Ft spyam that the top of the nMt, reprwsmted Ln A, doem mt d m o p  in the 



- 23 - 
md!Am mp~eetwsbQ Irf B, er if it dlne8, I s  3itbobchlly 8iaaiarllsrr. 

Tbe thic&rr af that part of the f m t i o n  a*possd tnur 

ca1mihtd, fwm the ddRh af t t a  arponure, mfl the av- dip, to be 3006 . Ihs arv~rarJe E l  7 W R ~  se 10 E ~ g r e ~ ,  hnt it may he 10~s r T m a m  

(J755, p,62) m ~ s i d s ~ s  3.t to ba 5 tc, 10 decleea, 

A f l d q ~  .??OF nr~11-We nt t h e  bsgs % of the a t l  ths 

&iaratd mmdmtaa tHokness l e  fwt, a a 9 d q  the 10 d-ee dip. 

Thd hrt Rqn- 1,hwfane is mer3d.n mn?unmbly by the bga 

&&stan*, and 3-0 of TI- tlbm* a- ( ~ r a ~ s s *  1955, p.65). 

3. m4 S ~ m ! T ~ V ' !  8 

T%a fmmtian m a  amntbd itn the sactlan at the saatsFn rkad 

of Elttrga ('34 3, C ~ l m n  A), only the larsr 34-0 fbat of it m 

uxpssd hemo b-m t b  top af the lh& Range M~etttotm [rrhiab 2% W~IKLZ~S 

d o m b l y )  md tb M y b t  pM of ?Ad* P-t tMs IcmlIty. The f d l  

+Jhi&ass of the mtt l a  mt M p b a b 3 y  mad nat cmbsad 500 f& 

%a il- i n c l n i l ~  the 1 3  feet of ~ t l o ~  b d e  oaLderlylv tb c3epM- 

Tdaegtonn, c k  dlc s  aartth af Itat& '&!am ( X h d  1955, p.2l). 

lh The lmw p&, mp& mi P41ga W.dg~, the Sl -n~atwu 

m d d a  of qttb+a a ~ x ? ~ t q n e ,  tflth a saalrrrt; of f- it l o  orhifa 

-t;a fm.m, s n C  l e ~ e  m n _ l , v  rt+f~h Ln 0o1curl rrsll. jal&dl w e l l  Mdd, 

mmfbmmbly by the rqttumts l2hstcme (hrw CdtmWm~~) (Trww, 1955, 

P.W r ?EW!MXWg PRrJBLPBS, 
L, TELICRYTE LIT a- -- k a  

W-ves (1755, p*74) i'bm trechyts mar the b e  of the EL@ 

Crctp Saadahne at a ~ m a l l o ~ t i e e  ndjaomt tc, enatem umr& of the 

Btd Rage B- !%ere ban  mnct co~ t rw-  abut the relaf&mMp 

of the tra~&fbe to $he umdstoas? !bmm beliersa that %he m l d o  mtarfd 

wus Qxtrtdd at the sme t h e  aa the asdin& wae be- laic!! & M e  

(1355# p. 2) bids Chat the l m d i y t e  l a  pear than the ssaizaantr 

A t  B L e t y  rPilm s o a t b o u 5 ? 1 + ~ ~  oP the ! %e!c 



- 8 -  

ef a hill af m'be~ s mdhm (refar 3. f (This is the ldiff  

referred to by Tmms, 1955, p74 88 "the hUl8 h f2m east and r r > r t W  

of fowl1  1-tS 18,") 

fh the a6atbm&am el.eys of the M U b  [UenUty 1, 5~ F I p a  31, 

hrgu~ bY&b of were fimbd, t m  mm rras men ln 8%- Ths .rtrck 

is 8 FPae to gm3md darlt p m p U e b - g r ~  .oaUnrrlc, veath- rsd-km, 

vith plr&ad ir ta ld .os  af eaft barn n a t d a l  (aathmd zm01l.fr, ?), lh 

the  hmd Iqn!laken, 3t abtild Iw rafstdkrn fir bwalt* qau3.f lUy ws It f.B 

rssidk fn part, Ckm of the bh& shmd -e nhqed fhqsd of 

m@.tg fa h d  6 bb bg 3 h d ~ ~  in. d m l  

rmmo- \rg fin49 graim6 ncxwreaiadlnr tflacbfte. There ware rmr- mm 

5 r r w g u . h ~  oi a whits a d n d ,  nlth radtatinp haMt and hard= than 

m e  were dm emmd mmXl bb&8 s b w h q  af flawimik w e w e  

incltddl In mmibtcm- !he latter a m  tmdtarad; 5% i a  a fYna to ladm 

gmbw Wuta sandsfow, lath U* grew mwlaeeo- (1) am-* Ths 

- ~ s ~ ~ a h b t r t 1 / 2 f n & t a 1 2 i n c l r a S i n e i m , a n d ~ s n ~  

w* 
Oa fhs udhecmtam elape of tha M.11 (loml!lty 2 ia =gum 3), 

tb tu beftte expsed, t;)bt@ ndt dsflrdtelv Xn dttb X;t aref3r be 

1 5  ~ I B &  thi& hms, mrd p b b 4  at 1-t I0 fadt. It CX)IIB%S%U 

of resicuhr tamdryb, mum of oWch asnt83.m m d l  lncXadsR fbqsmt~ of 

q&s &at6ns, a5arIJ.m tu that &ah mntdrme8 l n d L d n a  abf ~-~ 
hdxybe, on ths ~southmdxm #bps of the bd31, 

'The base af  the WWJ mt four& P% the foot of the slrrpe 

1s a mm3l arrpractrs of pXaate6, thin bedded cparbdta and sUeeeaas ~ t ~ l  

in ths m n  86 degrerw arst af north, and dip@m  st 

st abanf Ea *gram. 

The txwhyte is o v - l d ~  here by meilitaa gmdmd qtm~& mnUotona, 

lRth a fbu greinr of alaf It is aUpzttly fw, &-, 
and qlaol tgn  in appeararods. About Zl f& a?mm I t 8  h e  is a pclbble a r n ~ ~ b  

a d 6  a b n w  a far eabblm; ths IJIzmechgts are ~bl9tb of qmn-bdte. 

The midmar m,&s tkt; the daprlaition of eandstane and exbmlon 

of b d l y t e  wcae abntaporanaom masts. The phe~~~larttca of trmchyts within 

mnih-bne n s rsesllr amrhe f k m  m abjaemt explodre vmt, "rcl! pto 



f7.w of hwchyh~ %nk mtm, the crxlU-rl: mmiqZ eh35rhge d 

br-m b t e  saaU blodss and ikRmm4a. The %rn..r + h s o ~  b f ' k m w r d  

fur tn, r.asons t- 

(a) Tmmm (ibid) hm m t d  rs r m l d a  rmt o p  thfi typ, 

sf tihe aastram and nU FIq2l. Cap, 

@) Ths -e phdaaa'lsatr, ex3n5nM ctc, mt r ~ f t 7 . 9  +Jhac 

a ~ ~ l ~  of ~ t l t t a s  OY lmu, 

wklch laf- bm kt3 t?a km R . F ~  Wa 

mt*. 

Ths &&b m M  of the  @-GMU ha q - 9  a a a ?  

the m w t  themy, aa b3ng cPPb ta 9Unht f l e w  o!! th9 9+mam1ten ~~~ 
m2- d m b g  ita f l i e j  mder th aamnrt t h t w ~ ,  t+. ba attk3bubd 

%o abrasiaa *a saad dcrrinp namthTs fmmqmFt l-y vzt T, 

Tha m a r r t s  of &atam ? o ~ d  %n the t r a c r n a  at the mmrd 

U v  wmre p b a b l y  picked rir, by the parent hea P ~ r e t 2 1  ita way up 

thnm& a mnikton6 m a n b e ,  W h l y  et ar mmr the  h ~ r m  n? this 'PLpB Gap 

Ssndntane, with wMch the trsahyte f a  haXcnrd to hs mltla;xr~anwlzs. 

It la intsrasthg ta M a  .),hrrt thm M w t  en+m-~e  of the t r a a m  

arsazler m a a d  'b t b  @ Cb&&m #dl*, CR ? B P B ~  %TCL?S amodatbd with 

it. The fault sme a r i d a r t l g  m M & d  a 33~s ei w e ~ h a s o  up I&& the 

m *-'a roam. 

banas in the  lnrrar  la brlmm of the orct-, 

W b ! t  Iffdk~~1 the mdL -6LI# EU-MI,T of *I-, Saars 

of the natarria;l traa Qnshd., sld w&met a%hm$cd d t h  aa&ane mil curban 

t h e  ~ ~ l n t b m ,  w H &  t h a  t-sd ~Usht* c 3 - m .  The o r L a ~ s t 1  inns 

m& was e~mt fm the Chlet Petrola~mv Te&vl9:5SFJ, B~GTTI of 'rhd R e m ~ -  



csrcpp* out in the muthmm p a d  of Ekmqert* Gulf huin ,  ease& the 

Pa;tder Omama& and Resn mat Be&, A sat of t h  ( A p y ? d H x  C) 

weal af the atrafa fkm *oh they ems, ware fonaarr\ed ta the GMd 

Petmlmm T a b l o g % & ,  lhseaa of M i d  Remartss, fm pmmitg and 

r%ld.tf cT&-+icrm, 

A ssabnd B& of lYpanw ( A p p m m  b) mhmw* emp1ef-, 

eamta aalldd by the ZTwp W . m  Fart;f tn 1955, uw fkmartld to lk, 3. 

G m s  M ~ d w  QZ W d a  *b&dL 
d-- 

lbt af3. of t h e  spadmam orare tgpical. of t h e  mcks of the  &%is f%mu 



Thq geolav a? the Otd - P e d m  



M m i a a r  r R a w b e d  ldth mu conmatmw ll@m-0 

adds & 2 l  bhdc patchss jalbuls- tinge 

to whole ml.trtian, M d a  sid of qPlrfs 

appeared on wemehared -has. 

IIsatw rtmcilw 1Ln a fmrther (-a) readtens 

and f b ~ ~  af a rRits ekia, up ta 1 mm. thl& af 

a3Xluema (7) mtahial on m&hcm ef smple, 

Qn ~ s a l i q ,  mlntton @we p d p l t a t a  of flne v M t s  

m y u t d ~ ,  a e h  TbdisduZmtI on hmtlng. m a  pradpitaLe 

en trestaarrt vith tmwba, did not c2issoh, aor 

-I) aolaml thas indiaaang f4ad mrbonete, 

CamtnRdl tlmt %ha qmdmar aom!a&cd nf emw~3-fs (plrbfhwn) 

vdtB p a t a h  02 pa3lmelans (&Xt blsck), ~ s d b v  aawr rhbdo&msf+a, 

tagathe with a U m t s  [?) (a~.te 5.nm1tmls mat on a d  maMan) and 

9~07.Mad q & ~  T b  m~&hh&, p h ! ~  r m r C b ~  5s *bb 

fa muqmees, peaiblcv tnpdikm d9 .b  Isbn, 







B B a l  .fYAt8 H.F- df 

C.lma?dn Bore. 




