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O U T L I N E  MAP. SHOWIHG GENERAL LOCATION O F  O f L  F IELDS AND AREAS OF LARGE-SCALE MAPS. 



TTIE PF,TROCElJ3! FIELDS OF THE P.ICIFlC COAST 
OF :\L;\Sli,\, \TITH AS _IICC'OE'I\;I' O F  TMEI I~ISF~INI: 
RIPER CO;\L DEPOSITS." 

For *vPl.:rl pair- intlica:lli(r~~- rlf ~)r'tt.olt.tlta~ I1:lvr. Innta!i rhwrvc~tl  fit 
~ a p v ,  T->ll<t~lg*~ l\asiir ('till? rail 11 -1 .  Ii:y. 011 t IlP l v l ~ ~ t a * r l l  klllbrv of (*lrnbl< 

Inkt, nrlci ; ~ i  I H H I I J -  1,oi11ts an1 f I I V  .\lai+li:t l ' v ~ ~ i ~ l ~ i ~ l ~ t  : 111ul  Iliph-y-:~(le 
I I 1 o 1  I I 1 i v .  '1 l l ~ r p  i~l!tolt~~t o f  { ' t i  j a i l  n l  

I I ~ I S  I 1rpt1 in\-wtd i n  1 1 1 ~ ~  t i t a l a  I-, *vtbr~~ 1 \vi-I I* !L:I ri nx lwt*i~ ilrill~~tl, 
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:I I ~~)(A:wfin~v. Tlw city~xvb thf I ~ ~ ~ ~ ~ ; I I I I I I ~ ~ ) [ I ~ S I ~ I  is slight: i IIV 8~ I ~ ( ~ I - I I  i i d  11 I 

Iwit~g i ~ p p ~ t r ~ ~ t t l y  t h  vtrcc-t uf rrit4titlg : t t ~ < l  i11fi1tr:tt i t ) l t .  SOII(~ t ~ f  t l i o  

~ni~lcrals shorn the cffcct of t~l i t t111~ivi~ rr*rrpt:ll l ixilt ion. 
The wriw is l w d  v s ~ m w ~ l  1vv3t of 1<:1tttIl:t ( w t ~  I I ~ : I ~ I ,  1'1. 111) i111(1 

;11taip the nejghhvring shorr of tllr E'itvi fir. ~ \ + l ~ t . ~ r *  illr Iwrl-; 11rr stcrbply 
foMcrl, clippii~g ,rulnlc~st !!,Up, n ~ ~ d  ;Inh :tlscr ~crlttr\vl~i~f (.t.t1131pl~tI. T~WTY! 
:Irc ~ s c ~ ~ l c l l t  P?q)thSllrfh%. too, O I l  t I l P  174,s T 5 ~ : ~ ~ l t ~ ~ .  \\+lrirll i1lV 11\:14h~ up 
of this same wries, :tntl it ~c:t.: r ~ ~ ~ ~ ~ n l u ~ r z l  ly :rg:iirt ubwrlrrl ot f llc cs- 
tr.ei~e soutliwest ljoirit of \\'i r ~ ~ l l t ~  1 1 8  1+!111ul. T:<rclts of the snmc p n -  
cr:d appenrnncc rvrc nlso st\c~i wl)oi~t :\I i l l i  l(*s 1101-th of Rishfillc l'ojnt, 
in Xlo~lc 13ald\- 3Io1111tni1i. I ~ I I ( I  i l l  i111' v i ~ l l ~ y  110rt11 of tEb:~t ITF~DI~. 

the latter plerc 1 , t l l  rolc~~iii \ \ . ~ h +  111)t i l v l t l  i n  1 1 1 ~  j ~ i i i l s .  T ~ P  11ig11 ~ Y I I I ~ T ~  

to the ~iorth : ~ ~ i c i  11~rtlr~1:1bt of t1t ih  tpoiill :IIV i~llp:trrntFy cornpow-11 of 
this forrrtat ion, or oi! o~ir! \.cnrJ. .-ill1 i I t4  I' j r l  cl~:~r:~(:t t~  dipping ut n high 
tl l 1gle. 

There is no cvirlvncc or t l ~ l  t a p  of tllcw rc)(~l.lrn, or ub their relation 
to the others t o  1 w ~ 1 c ! ~ ' t , i l ~ <  1. P S ( + ( ~ ] ) ~  thtlt they :klhc npparnntly alder 
thnn nll  t11c L~ttcr.. T t  is possit,lr tlitlt t h ~ y  rcljrt~ser~t part of tlle Orcn 
or Valrles series of t,Ihe Colqjcr Ttivcr r-egioi~. 

Thc Tintnlln fnrmation is ii sm-iuh of (lnrk argillaccons and cnlbnn- 
ncrotts sllnlcs. I\-i t h cwcitsior~nl I):luds of sa urlstnnc, limcstonn, ~ ' 0 1 1 -  

~lorncrnte, ant1 volarllir a4 i .  It is t lie s ~ r i ~ s  tl~rullgll ~ ~ l l j c h  thc petru- 
Icrltn of thc l'chgi~111 1 - t b f l ~ ' 1 1 ( . -  e I r tb  -~ubfacc. Thc for-triatiorl is typior llg 
c*s j~wd i n  thc i . v ~ i ~ ~ ~ ~  tv t l l v  ~~~j r t l i~ i l - t  of f k t a l l a ,  d o n g  thr! b:~t~li.i 
c~f liatt11lrt 1 : i l - t . 1 4 .  a ~ t d  i t i  t l w  r;i l lPh trf  hjlL t c ~  tllc s;olrthc;~st. Tl'roin 
t!ris p i n t  it rrt~rkrlh r:~htii:t~.tl. ~ M - ( * I I ~ ~ ~ T I ~  t l iv 1\-ll~11: of the ~ ) e n i u s i ~ I ~ ~  
I H ~ ~ I V W H  Bering L ~ l i e  1111tl C'clr i t trd 1t.r I~:I?- arltl oi~t(*rr)ppii~g i n  11 I O X ~  or 
tho hills soil t11 ; I I I ~  enst of I3rri1t~ Iti\-cr. (-E-oo( I CsposIirw ITPIT! wen 
nn w e t  shore of RPring 1~13ic. : I I I ~  i t  js p ~ s ~ i i ~ l ~  f l l i ~ t  S O ~ I ~ C ?  DF LIIC 
shales and s~nrls tonrs  of l<ity;t?r ; I I I C ~  ' \T~TI~~I:IITI isli111d~ rc'p~'e~(~nt tllo 

+ame forinat ion. Xo r s t  iilt;btc cr~ltlrl Ilc t ~ ~ u r l t .  of t lie tl~icln~t~ss o F 
thc. fornlation brcau* of tlrr: cr)mldica trrl sZrur.t~~rc in rt I1 thr rl  istrict,~ 
whew it is rsl)r~sud. 

The fen- fo-+il.; t l ~ t  Il:r\-r Iwlcu c ~ l r t : r i r ~ r l l  i t l t l i v :~ t r !  t l int  t l i r  l i;ltnlln 
fnr~uatiat~ i:, of Tvrt ~ Z I ~ J -  IILTI. SIB\-~~I:~ 1 s ~ I P ~ - ~ I I I ~ ~ I : :  of 11 r1.:11) 11 t I(]  f ~ - ; t ~ -  
mcnts of tl ptlstrol)od u - m s  r.olIrc-.tr*cl rlrr thr ~ \ . rc t  ~1io1.r of I%rr.inf 1 .rlt;cl. 

and fragment- of n pplrry1itwI \ \ -P~P wtLn 11t flw I I I O Z C ~ ~  of I~PI '~IL~ 
R~vPI', find a frl<silif~roi1~ l i i ~ ~ r ~ t ~ t i l ~ '  C U I ~ C ~ T ~ ~ O I I  wit11 I I I : I I ~ ~  f t ' t ign~ci~t- 
nry p~Ie~ypocls w:is rollc4:trrI in 111~  lntl of Cliilknt CI*WIC. Thesc 
were snbmitteci for d d c l - l ~ i ~ t ~  tion to  IIr.. 'l'. 71-. ~ t t r t ~ f o ~ t .  lrllrl rr11m-ts 
as follorr-s: L' T l ~ a  very sin:111 lots frrrlil tlw ~ ~ o i g I ~ I n ~ r ~ i ~ n t I  of I : c I ' ~ ~ I ~  
Lake and Controller I h ~ y  urc* prol,:~bly of Ttsrtiury age." Tlie fol- 
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Ionirlg li-f.; gir-r- rJlr. ~~rvlirnir~t~ry rlrtrrnli~,~rticms of fr,ssils frnrn cadi 
lwnlity. 
- 3 W .  t\*t..ct r n ~ l  nf l i r r i t ~ ~  I,nkr. It1 rn~~vrrtirrtia, Sc.r~r:tl rlur.ir~n,nr nf 11 

vrtilr ny~lr:iri*iitly I w l i l r l ~ I i ~ ~  to t l i r  E n r r l l r  ( ' t !  ttrllbrtr\l*:t :11111 r r t t l t~t  to  tltr* tllrnivn! 
WIIIIU i ' i111ntrttrl~lt~~- i r f  I I tv  family f:nnInlrl:lr.E(C~t. 'l'llc C ' r t t * l l t ~ r t o l r r c  r z i i r C r  trnclc 
rltt1.v trr t l ~ p  I . : I I P T ~ P  t~tvnrcllnc trr Xiltrl. I t  w ~ u r  ptlrF~~:lrrlr.. t ttrbrr*fon., that 
t l l w  ~ l w ' l l l l r ' l l ~  :lw not nlllrr thtlrl T ~ r f  lrln-. 

.\ f r t ~ ~ n ~ i r n t  I:~In.lrrl " 1 "IIII~I rrf .Jtitlr& 27 tak 31. rwr t  tbrid nf Jjclrlttc ILI~v,"  
ut~rbtw 111) 1111]1rlnt r l f  11 SIII:~ I1 c w t t b t @  g1stm~w11 uot WPM PIIUUE~ prtw-rr~d for 
Irlmtl t1c.11 tliltb. 

! I !  S t  I f i t  I I .  Frnment r,I n m~rctrcrlml tli:tt lnny 
Iw* n T' t~r t~u  t r r  n rvlz~twl for111. Sii8!1!1 l i i t l~ter~i~inst i -  l~irnT\-~, ~mssil~l>- 11 

vvlit~ritl. 
31.10. l l r t l ~ l l l  of Klvrlllp R!I-PP. C.olhtPI311~r Hats. Prnpa~ntrj of an nndpter- 

111~11rql lllvlll vtn. 

ZLfl;. CEilll;~~ t ( 'l'rrh iwnr ( ' ~~ l i t n r l l *~ r  1lny. Ferr;*lliferoun liri~cFtnih~ n~l!lIc 
1 I : r  1 1 n l  Scr t l t i t rg  i l~tern~lnnhle. 

!'o~II( I Itby# 1 '41rbi r1111vr Itt1y.n t1Itafv,htr~ i ! ) sp. t'n!!;xfft ( '!) qt.. ~ ' # I I I I I X  m.. 
I.'trx~rs H~I. ,\ {lllrllilllll~, FIIPII* 2 ~11.  (sniu11). Ttrr-rifrllri sp.. Ilrirf~lirrtrr q t  

" l'r,r,l. ~l i t~ l r~~~l t rT.  I r~ l t  lhr' Pr~rrrr*. Ptrsrrr, :In11 nrr~lnlit trrr Imk l ike Fm+rltb fnrtw." 
T{jlt\r.~b~'r~ t91l1it l Iry IIII~ Strnwlw~-ry 1'1rl11Ln .I*l~rrrlRpi,y ( ?) 811.. Srtrwtr ? I  

nlr.. Ilr3rrlrrlltrrtr n]b. 

T lir. ~~alrnlltolngir uri4lrrse ccmcen~ir~q the.  mit ti on of tIw furrnit- 
l i i b r ~  i s  ~II~~IP~OI~P r i l t l l ( ~  i r~{ l~ f in i t t~ ,  h t ~ t  inrlicntc3 tl1:lt tllc : I ~ P  i+ ~ F I - -  

!:~inIy ' r rr t i~ry nntl 1~rnl i : i l l ly  E m n e .  TI1~r.r i~ 110 s f r n t i g ~ ~ ~ t l ~ i c '  

r\.irlrt~r.r rrri this q r ~ r ~ - ~ i n ~ i .  f r w  t11r t-xart age nf neitlltr tbf t l i ~  ntlj:tc.c~~t 
fnrtrlt~tia~ls t ~ n s  Itrrv~ t l t b t~ rn l i r~e t l  with w-taii:fy. \171ilv tiw TG~tfllIa 
st t~llvs :1i-iL r~i(le11t1y yourlge" t11:1n thr ~rr~imc~nrirorphowil crw-ks, 
wltich rn:ly IF thtb tullril-nlent of fhe Pfileo~oic or h1mzcric 0m1 or 
\'nlrlla fr lrmitt ion, Itli~y art* p ~ ~ h n h , l ~  clltler t11:ln thlp l< i ts l~takw con1 
ttnartsIinw. wllic11 nrc. dor~itlt ful, hut  prnllnldj- uf C>li,pccnn u*. 

This r ~ n n ~ r  is hrw prnposerl fnr a rnnl-lw:~rirrq wrir.; of str:~tn, 
~xpnwrl  En the r:~41ry of Rrring T'\it+~r snll its t~ i i l t t ta r ipc ;  :~nrl on thc. 
h l w r ~ s  of Lake Kt141tn ka, anrl r:urwist inp r~f  un ~tr~ltnowr~ t I~it.Tiness 
(at It*ns? many Fk~~ntlrrtl :rntl ptobnl jly s r r ~ r i ~ l  tIlousnnrl fivt ) of 
+11:1li*, nrkt*ic artd--tnw, and cwnl ~ n t t ~ t ; .  So rlctailml wctir~n of t h ~  
fin-nmtion Il:r: Iuvn fwrnrl. Tts nrml rstent. sn far RS now Ftno~vn, 
hn-; Iwm inrlimtetl in n prewdinr pan~,pnplr and i.: shown OIF tlir 
aruumpnn?-in,n mnp ( PI. T TI). I ts  ln~~r-1- I mi111(1:1ry miy h* t IIIWI 
fit t I t ~  I~nw of thr Irmr-t m a 1  in thin r r ~ i o n  rrr :lt tllr first n~u~-~prtl)le 
.;tmtigrnpl~ir lrrrn k Ilrnlon* thnt. It'; up1wc.r limit mny lr ~:ll;r~l t ~ t .  

t l~r  tnp nt t h ~  hig1i~kt q n ~ l  or I I ~  ilw nthst s ~ ~ i r r t ~ d i l ~ g  I P I Q ~ I I I I I J I C  strati- 
p ~ ~ d ~ i v  l)m:i k. 

7'ltr. f n r n r n t ~ c l ~ ~  I- ~ l i - t i t i g ~ i ~ h r t l  from t J ~ v  l i ~ ~ t a l l n  fnrmrltiorl. tvltich 
--- - 

= Iktr . r~~l l l l t~ l  fy llr. \f'. t l .  11.141 n ~ l r l  l tr. l l i l l l r h  Arnold 



-'j""'rl \ . I  IaNEt)lTS ItOCRS CIJ' CGNTROLLRR RAT REOTON. 15 

lies in nn ndjaee~il Irelt l o  ihe m(~t,h of it, lry tlic prcscnce of con] 
civams, tllc prt3dorliil1anc.c of S : ~ I ~ ~ ~ U I I C  O I T ~  ~ 1 1 3 1 ~ ~  a~icl t11c coarseness 
of t l ~ c  sctlimPrlts. It cvidenlIp acljoi~ls on the north a, belt of crys- 
tillline formations, nf wllir:li mlnwrou.: Pritmcnts 11:lvc bccn trails- *. 
~~artetl: into this region by strcnms and glaclars. Tlw stratigr::lphic 
rclation to tho foraiaf,ions existing in the arljxcer~t nrcas is nol; 
I<notvn7 cxmpt tl~ut the. geiimnl H ~ ~ ~ ~ C ~ I L I - C  of the wgiotl is s u d ~  ns to 
illdicate t,ha t it overlies tlw l<at;lIla formatiotr, mhicll prol~al~ly mclr- 
pies n low horiznu in t , h ~  T ~ r t i ~ l q - .  

The; fo~~nnt ion has picldccl t I IP follorrirlg fossils (as cletcrrnined by 
Dr. F. H. Ktio~r-Iton) : Sn7i .~ <I). r f. 1s. ~~uriccna, C07'yl?t~ m,acpuom'i, 
B~t?cZu p ~ i a w ,  tl11d H c ! ~  t171t 1/t*(r/i(7ifolii/. , i l l  of thew occur also at Port 
Graham in tlie R~nai  formalion, nnrl 1u.c lu.]~rpscntative of the so- 
c;~lled Arctir: Mioccnc or Oligoce!~c. Poorly preserrerl frug~ients, 
which probably rep~-esciit spccics of Zizyphtm n11d Lcttwu3 m-ere illso 
found. 

The mcks cs],nst.d on tllr north qllor~, of Raynlr Islnnrl consist of 
beds of ctmglnni~rtltc, s:~ntIhtunc. n11d h[ullc. with 21 m:lrine fnunn in 
which Dr.. TIT. 1-1. I):lll euiil 1Sr. I::illrl~ ,truoId I1;1\7c identified the fol- 
lowing specjcs : Ledit sp. ,i. (slnooth) ? I-oZdcEirr aff. scilrwvrafcc Dd1, 
I 'oWin aff. tlrrnr.info/~n~.is IIalI, ,ll(rcorx,n cf. ca7r:~ren Girlel., Cnllixfn 
xp., Strtica sp., C'ltr~/porJoa~7t~ sl). d., C'Jt/.yxodntr~,~~a sp. n., Rosteljifes 
r.F. iridnrrrtn Conrad. Thry ~ r ' o  of tlia oljinion that this faurla is upper 
0 l i p ~ v 1 1 0  or lower. Mio(-ca~ltl. wntl is the cquivderlt of the marine 
faunas tit U n g ~  mid Cape I;~litag. 

Sev~ral  ipleons m:lsFc+ 11-cbrc .cihik 011 thu west show of Bering 
River near its mo11th. : ~ i i r l  i ~ l r ' l t ~ t l v  1liliv4 of iL light-colored, fine- 
grained mck. trl~tatirplj- 1 l i ~ t t w n i 1 i c b ~  l 1 1  I I {  IPY 1 1 ~  I ~ I ~ C L ' O W O ~ ) ~  10 he a. 
micro-gr:lriitr. Lil~ontm ol~c~-h:tl f n1i lrl  :111(1vi1 111is poi11t and j ask l ~ l o m  
the Chillcnt Indian viI1:1gc ;u.c 111111 lcnlncllrs csl)os~~rcs of :c fine-grnined, 
dnrlr-gr~en, igncons rock, I\-hidl 111~011 ~xalnjtit~tio11 ~)IY)VES to 1 j ~  tl 

uhlori tizud tuff. 
A massil-e, light-colosecl, medirun-griliric~r1 roclr is expos~d in thc 

north banlr c~f  Bering Rirer at  t l ~  w11t1~ end of C;~rbon Mountain, 
and the island in the river at this point is pcrhaps of the same corn- 
position. It is possibly rlf ig~(v111s origin and may halve fnrllishcd 
the heat that prorluced the c:okc r~ccurring in tho viciiiity. Speci- 
mens of this m t ~ w i v ~  rat*k \rvrv collected 1 ~ 1 t  wem lost in ship~nc~it, 
and no det~r1uinntion of cither i t s  nnmc or i t s  pner:11 c:hrirncter can l ~ c  
made. Severzll large n1;lsws of  :I I):~siv gltlssy 1~0v1i have hrolreu up 
ihi.ough the Aliwena ~-sclrs or1 thc: north sl~ort? of ICnyak Island. 



, i t  ~ I I P  30t1tli~r11 wial J V i ~ k g l ~ n t ~ ~  14:lr~al :trrh ~ H M I  r * x ~ ~ ~ - t ~ r - t ~ ~  t ~ f  

1tr)vixorit~tl or grbuf ty clippi~r:: i e r l l ~r11rsr1F ir l :~ t4~ (1  n ~ t l t l .  c.Eti~n. i ~ r ~ r l  gl.:~r-rbIx. 
Tl~tasv ht r;tt:i lnt-st 11 t1vt111 f ( ~ r . ~ t i : l l ~ l ~ l  I I ~ ~ I I I  tlw t111t I I ~ - I I I * ( I  i ~ ~ l g y ~  t ~ t  t h t :  

~ ! l : I 1 4 ~ ~ ~  !vIlit-li lt111]<4~ I t 1 1  il)t* 1:lrgt1r p:lI-t, of tllin i+l:llt#1. 'rlkvy lkrtt fos- 
s i l i f ~ ~ ~ - t ~ ~ i ~ .  t ~ ~ ~ ~ i t : ~ i t ~ i t ~ g  O.vt~~( t  i111t1 it it!tt~ivty o f  ( ~ t l l ~ r  p ~ l ~ t - y l ~ ~ i l s  :ma1 
rast n l l ~ ' ~ i l + ,  wl i i cn l~  Iinn sitrc-ly r~ot nlrlrr th:tti l't inrtbttv. It i.; ~~osaiF~l~. 
nritl frrlln tlir stritcbtnn~l ~.c~l:~tions n€ thrw Inltls 11s .:rr,lrly~:~~-c(l with 

t 1 1 t h  (1t11vr Tvi-t it1 ry :I 1 1 4 1  (21 ~ : ~ t ~ r t ~ : t i y  tl11posi i s  of ~ I I c *  vo:tsi r ~f .II:I*!C:I, 
it sreuw prrrl n b l e  blult t lltlsc! I~rrln trrr, i ~ ~ d r c t l ,  v ~ r y  111 tv Tcrti:lry 
(tr ln~st-'l'tlrbtia~:\'. 'J'l~ty t1r.r. c s p s r t l  111 : I ~ I  ~blt*v:~tio~i irf frotrl l o  ~ I I  30 
f ivt ,  I U  I 11os+iI1ly clii I c* I I - ~ ~ I ~ I  4 Iw t ~ ~ c ~ t ,  r11(~*11 t ,  vlc*\-:~tio~~ c j  f tl I V  ~-o;~+t. 
I;r:~vrlh wllivll nro :~cc.cili~p~ t~iwl liy l i r ~ c b r .  clol~cnits tin11 c.nruia.v 110 f('trs+ilh 
i11-1, ~ ~ X I I ~ I S ( * I I  i l l  11 s i i t ~ i l t i ~  l)ositioi~ 1 1 1 f b t 1 ~  t l~r*  l ) l t~ t rs  I ~ I > : I ~  :1t1(1 t ( ~  ill(> 
w i ~ d  of 1Tos Tslii~~tls, 111111 ~~r(1I~i11)ly : ~ l f i b  i - c ~ ~ ~ ~ ~ o ~ i ~ t  ilw 111cwt I Y T P I I ~  

clr!va t iut~.  
TIN* ~:14tari1 +lio~~tl o I' 1 \ t*isi  I I ~  1livtlr ~i 11~1 t ' o i~ t  ~ o l l r ~  1Ii1y. fr(1111 lt 

~ln i i i t  s l i g l i t l ~  I~clon t I l l &  I I I O I I ~  11  of Still!vt~lt*~. Iit.t~t~Ii to ~ h r *  ocbr%:lu, is 

:I R i ~ t  ~ ~ l i t i i i  of -:1111l 111141 it111(1. c*rj~inta~~tly growiilg I,? ill{& ncltlitian of 
srrliiilcnl \rl~ir.ll tlicl kt ~.clalns I 'I-OI~L Illr southwt.r~strr.n t~ltlryitl cbf the: 
13v1,i 11g (i 111vianr V:I inln? i111t1 ( lq~(Is i  i, I I I O I I ~  Lllttir coiIrw+ a11(1 {it, t l ~ ~ i r  
I I I ~ I I S ~  lw. Bia)i~tit N i i r l l ~ ~ ~ ~ ~ k ,  hltb1111t V:l~iiptrr~ll, J l n i i ~ ~ t  Gnntlil, :In11 
r~ilirr. ljrnlrn risv ]i l ia !  is1:lnrl.: 4'1-oiu thi.; ])lwirl, :~nt l  i t  wra~i~. :  c r r t n i ~ ~  
illnt rL vcry sllort iiil~r? n g o  tli~y ~ t ' c t r  i31rlnds in Iln cddrr ~s ie r i r jon  of 
('ontrnl lrr Thy, tl~c*ti I I ~  IIOII* Ijritig fiJI~r1 11y tllr? WSPIT~PII t t l f  t lw t l  
,rrlncial sirc~nmn. 'I'llis yallll,gar fluvintilr* Qi~nteninry  f r+rni ;~t io~l  PX- 

trnds nlnug 4 1 1 ~  ~inrilic.rn Irt~nlt of I'lrri~lp 1;lvr.r from * p u i n t  nl>oi~t, :; 
~ ~ ~ i l ~ ~ ~ ~ u ~ l r ~ w  tlw n ~ ( ~ i ~ i l ~  of S t i l l w ~ ~ i ~ ~ r  C'r[s~l< io l<t*ri~ig JAI~CP. Ti :11w 
p s t p ~ ~ t I +  tip ~ I I P  I T ; I I I P ~  of SI1i*~ht1r[l C w ~ k  fcl i -  :I d i s ~ ; ~ ~ i c c  of : I ~ ) O L I ~  4 
1 1 1 i 1 t h ~  :IINE\T 2 1 1 ~  I : t l i ~ .  : I I I I ~  :~jll):i~l~~itl! '  1 0  tlllb *rllftllrl'll P I I ~  dbf I,:I~'( '  
ICnaPdsl;:~. Tlla* v:t!I~y arf 1<11tr1ll:1 Rirtsr ;ia~rl c b f  the d r r : ~ i t ~  n-tiit-11 
I!p;ii!s ~iivir it : t ~ i c l  I I r ~ w ~  i ~ i t o  I i t ~ r i ~ t p  I J : ~ l c ~ *  i b  ilt~+~-(*cl ~ v i l l t  t l i ~  - ; I I I I (~  

~tt:~tt*ri:~l. II* I ~ I V  :tlm t110 I I I \ V ~ * T  ( + 1 1 1 1 1 ~ 4 <  of I I I O ~ ~  t l t l l ~ ~  + t r ~ i ~ l ~ ~ *  t\-lli~*ll 
i t  ' I  I 1 .  '1'111, ~ l t ~ ~ , # l + i t +  !lrtm Ii lli)\\.~i 1 0  I i n \ - ~  :I t11 i ( . l c ~ i t . . ~ ~  

tlf O V ~ ~ J -  ;IY) i w ~  a t ~ t a *  l~itiiit < I I I  15-1- i i l~  R ivw-. :IIIII of tn-rr 940 ftvt ill 
I Ilt' Ii:lt4lltll \'1111i1?'. 

. \ ~ i r t I  1lc.t. q-t.ia*s r l r  alr.1~3-~EG ~ r l ~ ~ t a ~ ~ i i ~ > ~ ) ~ ~ : ~ ~ l t ~ ~ ) i t ~  wit11 11111 l i ist. yet ~!iff;rr- 
tttai i11 a w i ~ i t ~ ,  :it11 I I ~ I ~  l~tb:ti.I~t-. ; - I ; I I~I~s ,  i t 1 1 4 1  11;tr. i ~ h i r l ~  f11tn i \ 2 ; ~ ~ ~ s  ~f 
2 1 1 ~  orTcnH ; I n n  I>rriltlif~g ; E ] ~ I I I ~  I!krm-c. -lrrrrrn-. ll;;rlci~ snnd spit ;rid the, 



1c)11fi 1wn1al1 t1?ittl[ltlillg I'ioj1111 S ~ ~ ~ : I \ \ ~ I ~ ~ I ' I F  1T:11'1)0r 111 t110 1tlrr11t11 #)f 
I 1 I I I I .  ( )!!tr*~b, \vllic-Ih ~ x t ~ r i t ]  o i ~ t  of tlae 
r ~ g i n ~ i  I ICI ' (~  ~ l r r r l . i l ~ r * i I ?  art* S o f t r l l ;  1lnr :ilirT tlrc I i r w  of hsrs nnd s:lntl 
11ills rstentlinp in  lint*, wit11 i t ,  nr1.tw.r t 1 1 ~  I ~ I I I I ' ~ ~ I I  th' tElc Copyjcr Rivcr 
ilrltn. 

Cl ldAr lEl tH .IN11 t;I,.\C'I:\I, r,XIYIHlTS. 

T l i ~  n ~ r i n g  C !II~-icr. ~)n*\+inrl . ; ly  111r~lti011rrl n s  s l i~q~lyi~lg  Rerirkg ant1 
otl~cr riv~ys,  i~ :I Il~rpth ~1:1c'ir*i. of t l i r l  l ' i i c l ~ r r o i i t  Iypr. :lnil. i f  ctnn- 
:.iclrrwl i~iclr p ~ ~ i t l o n i  I y. i s  ~ivt111tI  iii  hixt*. : I I ~ I [ > I I ~  g l t ~ c i ~ r s  [I€ t h i s  type, 
I t I i ( i .  11 is n l t i r p *  l i r l l t  of b t n p a n t  im, 
wlkivll Pi:~s a~vt.~.I!rv)~lt*rl 1111. t l:~-t~nr~~ r s t ~ t ~ ~ i n r i  trf t l ~ e  xtrnr of roastxl 
f w ~ t l l i l l s  t 1 1 w ~ r i I 1 1 ~ t l  :~IIoI-P.  ;1i)11 ~t i- t - t ~ ~ ~ s i I l ~ ~ v t l  l ry  I I I ~ I I ~  :IS 1new1y t l i ~  
- I  I I I I I :  i I :  i Tt i ~ .  I~OIVP~PJ . ,  in all pn)I~- 
l i t  I 1 I :  a I t 1 t .\ g1r.n t miiny r:~lley gh- 
viers, comin,~ flumi tlw C'11itg:ar.la It:111p enter it  as tribt~t:~si~s. It is 
fringtv1 : I ] O I I ~  i t  G -111t I i \ v~ - t  I ~ I . I J  11111-1111r I my ;I \ ~ i t I f =  n ~ u ~ x i n ~ ,  while t h ~  
im jtsp1f is  t l l j & ] y  r~<rvc+rt.rl wi t11  1.a14-I i  11i.k)ris for n distr~nce of wl-rra1 
n i i h  fruin i t s  f i e t b ~ ~ t ~  : l ~ ~ i l .  :I- i l l  111i. ~*:EY* i ~ r  [Iw J I ; ~ I i ~ s p i n o  GIavi~r,  tl~is 
tw~pring is su ilkit-I< t II:II i t  i- atritn11 i t ~ t ~ n ~ > - i I ~ l ~  to t b t ~ r n ~ i n ~  the mxr- 
gin nf 2 l j c  r l :~a. i t .~-  i twl  f. I J ~ I  r i l l?  t 1 1 ~  ts:ir~i~ slinmwrs 1:1rp ]:dim are 
f r ~ i 1 1 ~ ( 1  or1 fi IN* S I I I - ~ ~ Q ( * P  itf ! ! ~ a a  itqm. t v l ~ i r l l  1:1tt=r ill t l w  sx?asni I~mi11: 1- 
3 ~ ~ t l  SIII*,~PI.~. i l i ~  ~1 1 It%?% tnf t l i ~ b  Ibrit~g. 1 II(* Sitcli:~wak. :IIWI ot11er 
I I I i I 1 i t  i t  I r 1 .  'The rntiw r e g i o n  
iwnl tllv Iqnvrl.  l i r l : ~ l  t.Fla1111i.l o f  13rl.i11g Kircr ra+-arrl to the iw 
fr t~~l l ,  :I r l i c i t : i ~ i r ( ~  r j f  o ~ r  1(1 I I I ~ ~ ~ Y .  i s  II  grr*:~t H t m l  plain fompc l  of the . . 
[IGIwis w11 iv11 t I I ~ * + I ~  1 6 i  I+ (~ I '>  :I 1.1~ t l t s p i ~ - ~ t  1 1 1 ~ .  

111 [ I I P  I I O I - I I I  rjf I h * r i ~ ~ g  I:ivt*i* t l ~ t ~ ~ b  81rp n l ~ m h r  of ~ a j l p y  
g l : h r i ~ l r s  I I O ~  I tbil 1111:ii~y i t 1  I I I ~ ,  li101-i 1 1 ~  ( ;l:~{-itbr. 1 1 1 ~  k t  I ~ I O I \ - I I  nf w11id1 
i* 11113 B111rt iii  l l i \ . ibr  i l : ic- i t~~~.  11 l ~ i c l i  ~ C I V  - 11tjrt 111vi1r~l ~ ~ ~ 1 1 i 1 1 ~ 1  tlw m1 
Iirllll, 11  t ~ r l  c1uth I I I I I L ~  o f  ~ v l ~ i ~ . l h  i- t l i ~ l - . l ~ ~ : ~ I i : r  F ;l:tt+ij*~'. v r i t v r i ~ ~ g  t l l ~  

l ~ i l i ~ !  o f  tl1t3 + I I I I I ~ ~  I I I I I I W .  ' ~ I ~ ( , I ~ I ,  :I  I I ~  t ~ t l ~ t ~ ~ a b  11) T I T V  ~~ortl~n-tk?t $\-hit:It 

I i t l t l ~  r i l r ~ i v o ~ l  t ic1  11t1181t~s :i11,1 : L I - ( ~  i t i ~ t t 1 : 1 1 1 ] ~ ~ 1 1 .  

An nnticlinr ~ x t c l n r l s  t11ro.llgF1 ilic. K a t n l I : ~  TbETcy in ml n r t 3 r : 1 p  
tlilr1t.t ion nl' S. :;S" r. I < s l ) i r ~ ~ ~ r r l . :  0 1 1  tlltk w c b ~ t r a r t ~  flaiil; sliorrccl str.jlit*s 
o f  S. ;bn 15. : i ~ \ r l  K. f;n',a E., wit11 rlil):: w ~ r y i n g  fro111 IF;" tn (;so KT$'., 
cvt t l i r  wrct K!I~>IV 0 . F  n c t r i i ~ g  L:ikr: ;lnq1 11 htl ' ifip of 1111011t F. 40' E., 
it-it21 n ilip rrf TO' YJ'I'.: 11t~:i1' ttlr rn01lt11 of 1)cbcp Cmlc. 7 ' 1 ~  str:~tn 
~ I I V ~  :r1111t,>t r .cai t inl tn11wl~ csl>nsc-rl n l o t ~ ~  thc r as t cn l  fll~~lli in t 1 1 ~  I i  igl~ 
r i p  t i  1 I I I I I 1 T l l ~  sf riko ~ n r i r s  f rort~ 

1 1 4 ~ 1 I i  t t ~  3 .  .In" 15. nnrl the* c l i l )  ffnm 35" to (IOU SE. Thr m t t r . r o p  it1 



t 1 1 ~  1 1 i ~ l l  w t r t l ~ i ~ t ~  ~ n ~ ; ~ l ;  i ~ r  t  l i i ~  r i ( 1 p  i* nrt 1i1itrnxpl1ti1ml i ~ * n * y ~ l ; ~ r i t ? + .  
r t l * t r i S . : c  : I  i f  I + ~ I ~ I  i l ~ i - p o i l i t  11 

P S ~ P I I ( ~ <  r ~ t ~ r ( l ~ ~ ; i ~ t ~ v n ~ ~ l  I I I O I ~ ~  thr m y t r r n  ~ i t1 tm o f  t 1 ~  I i : ~ i f i l l : ~  
f :~llt*y. TIM* ~triIcv z t~ i t l  ( l i l $  I:t\t JIIVII~ ~ { I I ~ P G I  nw nppfirv~tt l y  i q ~ t i t i ~ l t * r l  
to t3w w t r t l i c * n ~  ]w:~l; nf t l ~ i s  ritlp*. Ida l w p n r l  tllr fint ~ i r l r l l t .  \\.111(-1i 
w*f)ar:ltc3 i t  frctm t l w  r n r ~ t i r l ~ r a t i i > l i  of tllr r i l l ~ r -  t !IP st rikr i~ : I ! I I I I ~  t l ~ ~  
rnh-t nf ~ F I P  rirlyt-. 1. 40" E., with :I (lip c ~ l  ::TrR 51:. ~ S V P  1'1. r11 . )  
Tlli.; r i t l . 3  i-. I lrrmll. : ~ ~ ~ p : ~ r t * t i t l y  ~~) i ) l t r~ ' l l i t l : t l .  w i l l l  11111 r s r t h p t   it)^^ of i t s  
M ~ I I I ~ I \ V ~ ~ - ~ ~ . I . I ~  ~,t':i!i. ~vlrr*rc* t l t r  4rntn I t j t v ~  l ~ r l t t  ~ l ) r i ~ l ) t l y  t t c l ~ e ~ ~ l  IW 

f:111ltv(l. ~ l r i l i i l l g  n l111n4  i ~ t  r i g h t  nn , r l r s  to thtmtr ill  t l i v  ~ r b < t  of tlit. 
rillp.. 

'I'll(* P S ~ J O * I I I W  o n  Zhi* ~ ~ - t * s t t * r ~ ~  slion* o f  I k ~ r i ~ i ~  1,nlrc. slio\v grcbat~r 
 ti f t i  I I 1 1 i  t l ~ r i l l .  Th~m strili(m \ -RI .~~s  
f ro~ij  s, 5:)' IC. to S. S j r '  14:,. w l ~ i l r  ~ I I P  ( l i p  i s  f r t i m  l R o  t i )  Go M Y .  
T h i s  ht r i l i t b  i 1' rrrltt irit~rntl w i l t  t~\\.rq~ \VHIVF 1voi111E P J ~ I ' I ~ ~  ilia* s:hlllti 3t 1-:it:t 
a f u l  t l1r1 *:I t l i r b  sf ~ ~ i i r n t i t r ~ ~  i l l t o  th t l  11ilI.i or1 tltr n i ~ r ( l ~ n . f i l l ~ r n  3itlc nf 
t l w  Tinhll l t i  1':11lty. lirlrl w o r l l t l  t l ~ r t s  rlialich K r l t l ~ l l i ~  R i v ~ r  &. ra t t ly  nnn 
n n l  i(qlinr11 tiiu3rl w i t l ~  11 t ~ ~ ~ ~ ~ t l ~ r ~ l s t - ~ c ~ i ~ t l ~ \ v r ~ t  c l i m t i n n .  'Tlli.: s t r i l r r  
~ l f n % +  i l o t  r c r u i  Zo e - o r ~ t i ~ i ~ ~ r .  r 1 c l r t 1 1 ~ n x t w n r l l  ~~t.rc:~q ha1-i11= L:tlita. f l t r  
t l w  4 ~ 1 t t 1  o r1  t l w  ~ ~ o r t l i  s l ~ ~ r t a  of tlw lnlct- i~pp~rnr~tly I W I I I I I F  ti) 11 e l i f -  
f r ~ l - r n l  r c ~ t ' l i ~ ~ b t i c m  :1ti11 Ila~vr. :I i l i l f i - r ~ t l t  rtrllrn!lir-v. Tt i.q p) - i lml~ .  t l t v ~ t ~  
t l ~ i ~ t  t 1 1 ~  I ~ O ~ ~ ~ I I I V ~ ~ - ! I T I I  t~riim I)$ t l ~  111Iit> ~ n - ( - i a l ~ i w  t h t b  p i w i t i t w  t i f  
r:111tt ~ v l l i ( * l i  ~ ~ t ( 6 1 1 t l :  I I ~ I ~ I ~  :IIUI + ( I I J ~ I I  ~ : I R I I I I * [  I t>  t l t v  w q - t ~ r t 1  71~itr~* 

of i t  I 1 f t Ibis f n ~ l l f  ih ~ v t t i t  i ~ j i ~ r t l  s i ~ i ~ t  l b ~ v : ~ r r l  i ~ ~ t r b  ~ I E P  m ~ i o r ~  r l f  
I11ta hill.; 1111 fllan \ IV-~I .TII  4itf1' of t lbr  D 1 i r l 3  t'nwd; \ ' : ~ l l t y .  it I I I : I ~  

r - s l ' F : ~ i l ~  >ilnlr of t11tw app:ln-~ltly - t r n l i g  ~ v t l r i i ~ t i o ~ ~ s  in t l w  stnlr-t~lrc 
\ \ - i t l i i r l  4lot-t ~l istentvs.  w l t i r l ~  I I I I V I ~  I H V I I  a ~ l l t ~ t l t = c l  t o  nlwtr. 

11, ~ l l r  r ; ~ l l e ? -  of FZilrl- C~rrl i .  I l r l n - l ~ \ - l ~ .  :I gnsfit c r l n ~ p l r s i t y  o f  xtnrc- 
t 1 1 ~ t 1  nm111t h ~ n s  rs ih t~ .  f i l r i t r ~ t  t w o  r141ta~iq)% n g r ~ b i f y .  P Y ~ ~ T I  i ~ i  t l ~ r .  
ynl i l , rnF t l i r e c ~ t i o t ~  nf t l ~ e  s t r i l c r  ilr clip. Tlw o ~ t t r w ~ p ~  rtt*1-rhst tllrt slionm 
r l f  Iirring I ~ t l i ~ .  CWI t ! l r  \vr-trril  *;lop i ~ f  tlirl ( .n r . l ik  vr i l lvy.  l i n r ~  n 
strikr of N. :!n' I;;. ant1 n t l i p  rrryiry hnni 4:" to (iOR SE. Tl~is 
r ~ ~ r r i ~ 1 ~ 1 1 1 ~ 1 ~  in pnc.r.:~I cIirt6c.t i r a ~  n n t l  ~ ~ ~ t ~ t l i i l l i  w i t lb  t lw s t r i J i v  if1111 ( l i p  
nf tllr r i r l p  f n r l i i i ~ ~ g  thr rar?tmrll kIn1)~r)if  till. l i : l t r r l l t t  T i ~ l l r y ~ n n t l  in:ls- 
11111~11 :I.: t h i s  h i l l  i~ in :I g w r ~ : t l  wnJm t h r  rt~okt rilir.tlir~nstlv-ly m i t l i t b r  r r f  

tl~is r i c l p  i t  is  pcr.ii1rlv t h a t  i t  i s  n part nf tllr ~ I I H I V  11ntir~1i11:tl Folrl. 
In R p & : t l i  t mill.  in ~ I I P  sotit11 HI1 n p l ~ r o x i r i ~ : ~ t i ~  ~ i n r ' t l ~ - + r ~ ~ i t l ~  -t r i l i r  
tvits o l t v ~ r c t ~ r l .  wizh i t  c l i p  o f  -[TI" tn tllc* \\'t%*t. ' I ' l l i ~  1v0111rl w v i ~  in lie 
11 pttn t ltp I*:I -~PI ' I~  H:llil< ~ b f  :I 5y111'l i n t h  ~ v l m s r  n xis c ~ r ~ r r t ~ s l ~ c ~ ~ ~ l l ~  i n  81 gcL1l- 

t*mt \\*a!- wit11 t l tp I ~ n s i t i n n  l l f  t l~ t .  groeilr elf I ~ i l l . :  or . i - i~ ly - in f i  tllrs :lrrl:l 

r t * t a . r r ~ t  R ~ J ~ v o r u l :  C'~.t.t'li ti 1111 ;\la ry I:~rrlt. T h i s  S ~ T I V I  i i i ~  ~ i l i ~ 1 1 1  I w  
vtlr1siclvr~4 I 4 1 1 t h  t ~ t w t  I I (TI I  1)r011)11~1i  i011 ( I  I' t I t l ~ ~ t *  - I I ~ I W I  i ll  t lit- t* r ta+t~*~i t -  

s l ~  [ ~ ~ i l  r i ~ l g ~ ~  l l n r t l t l r i ~ ~ g  t l i ~  n t ) ~ ~ i l ~ t * r t ~  * I I C I ~ ~ ,  { ~ f  St rg~~vIm~=ry l l n r l ~ ~ r .  
'l 'l~tb I I I ~ I I ~ I I S I ~ I : I  fi-1,11~ I ' o i ~ ~ t  Tl t*y to P~IVV I'aii111 t - t ~ ~ i ~ i + l s  c a f  11 t - r l w ~ * t ~ t -  

~ l ~ ~ i l ~ ( v l  I - ~ { I ~ P .  its PI I I I ~ : I \ - P  ~ : I C C ~  iow:~r<l t Iw -am:i. : l a d  f c ~ ~ ~ ~ i r i g  t lw tlitrt11- 



~ T I I  qliorp rj SIRIWI wrry 1 1 1 1 r I ~ ~ r  ( 1'1. 11 1 \. '1'1141 4 [ i  1) is ~ r ~ r y t v l i v r t ~  
ttrwarrl tlli.: t,cmn~rit?*, c-ll1111pi11~ f t ' r~ l l~  + t ~ i ~ t l i ~ ~ - ~ ~ ~ t  111 l ' a~ i t~ t  fltm!' t n  
~ ~ n t l ~ c a s t  at Cart. Point. inrlir-:t(in~ t I r a *  1,nvnrrm rlf t~ l ~ i t r h i r ~ p  S ~ H -  

r l i ~ i ~ ~  af n - i l ~ r l ~  only tlw t i o r  i s  cltr I:tt111. 

. \I]  ntitrror1 :kt t l r t ~  Itrrr-~r i*rlca- t r T  t l l r b  I I I I P I I I I ~  .~.Jiilwr ri~irrg fr-r~r~i tJtt*  

tir1:ll flnt, :lImllk 1 l t l ~ f i ~ : l ~  ~ M ~ ~ ~ V I ~ V I I  l t l1ld~ ( ' l n W I i  1111(1 Jrllry ( ' t ~ a ~ l <  #I 

strilw 5. 14:. :~nt l  11 c 1 i  p of :I?" SI\'* I ' l~ i ,  I V O I I I ( I  1101 Q ~ ~ ~ I ~ I  1 4 1  ~ ~ : ~ t l i [ y  
fit illto any of t 31t- p*~lr r : t l  kt t ' l i r ~ t  11r1- hit hrsrt r t  11r.c-riln~~l, nnll ibri i i  o t ~ l y  
IP PS I> IR~~C(~  nt 11rcwlrt :IS :I It*-:11 v ;~ r i t i t i c \~~  i r ~  t l 1 4 h  trtsttbrr~ Il:~nl; elf t l ~ a n  
:tl)nvf*-m~nti1>11~11 ~ y l ~ r l i i ~ r .  ( SI , ,~  PI. 1 I I . )  

C7~ilknt C'rrvli. \\-l1i1.11 a l r ~ ( . r i l r i r , +  t I t c -  r:lllry In-i wllc%n lkaring Tiinbt. r111r  t 
Burls Crrcl;. 11na raspo.;c*l ;I gluu:~t III:I 11y ~nst-rl l t b r ~  t oil trrcq).; Tt is %,vi - 
c l ~ i j t  ilmi 11 s l ~ n r p  : I I I ~ ~ C # I ~ I I F  r~~t(hi111s i 1 1 t ) r i ~  t 1 1 a b  glhr1rr111 I i i ~ o  of  t l ~ i q  \-II~- 

ley f rom nnrtl~rtr.;l to s n ~ ~ ~ l ~ w c ~ ~ t .  t l ~ r a  tlilr o f  t l l c -  Ilttt~li* tt\*vr':t,nirtg r ~ l a r ~ ~ t  
45'. The rrntrr r,f t l w  ~t~ltir.li~lc. i +  \-ory sitT], t11111 1t)~'tilly ( r ' r~r~~i l~l re l .  
The rirlgp past of tliis v;i111~y. 111lt W ~ V I I  il 1111rl l i t ~ ~ ' i ~ ~ g  l l i i t r ~ ,  is nnpptlr- 
ently synclinel, \\,it11 x drilic, r ~ r  I I ~ K I I I ~ ,  K.  -10" I{. Tllis fold ir vrmry 
s l ~ f l r p n l n n g i t s : ~ s i s ,  Tor. thrhrr~c-l<snt tlit~111o11111of l h ~ r i n ~  Itivur:itw~l(l 
V P T ~ ~ C ~ ,  tholip11 f t ~ l ' t l l ( ~  1111 llw r i ~ v ~ '  I h r  ( l i j )  i ~ :  -10" Y\Ir." 
Tho sirilre rjf tllr c-nnl f o i ~ l ~ ~ i ~ l , i t ~ ~ ~  is, i l l  gllilqlrtll, fin111 ~ l o r t l ~ ~ ~ t h f  t r l  

c;onthn.cst,; nr~t l  tlic 4lip i.; t o  t lir! n{~l'lli\~t.sl. TI~thr(> I I I V  tntxt-t 11 i l l  v11ri11- 
t,io~is. 1)11t t l ~ y  1111pw1r i o  1~ ( I I I ( I  i(h lqbr-z~l i I iu i i~r l~:~~~vtw.  'l'l~ij s t r ~ ~ c t ! ~ r v  
o f  the lulgion os no\\. I cnn rn  i.-; c~llir~lly rnr~~oinlinr~l. TIw ~ o n t i n ~ i : ~ -  
tim of tliis fwst ~i r ( t  1 0  tlw ~ o ~ ~ l l i i v ~ + t  11*n~iIr1 cbnrry t l i ~  rcb111 i t ~ t o  1 1 1 ~  
hil1s on tho W C ? ~  s l i i ~ i ~  o f  I%-~-ing I,!jIi(q 1iri(1 OII  ill19 ~ v ~ t  I ) ~ I I I ~  nt 
K~tal ln  R i r ~ r .  Nn cnonl is trl~o~t-ri, ho!\*rvrtr, i r l  tlirsr llill+, 111141 Il~rm 
SIIIIIPS P X ~ O S I V ~  011 t Ill* n ~ l c f  *Iii~l,c. of ( I ~ t r  111 lip II l)llrlnr in 1111 irlct~tic:nl 
wit11 t l l m  011 t 1 1 ~  wi~t I1  41 IIV.  v*Ii id I ILII v v  l 1 ~ ~ ~ ~ i 1  ( I ~ s ~ I - i  I I P ~  I i r~ tlin prp- 
ceding c l i i ~ l ~ t e r  ns t l i r  1i1tt11 l l t i  t'111-1~1nti~bti~ 1t is twi ( lo~~ t ,  i I t ~ ~ ~ ~ i ' c ~ r ~ ,  
t1~1t  ~ I I P N *  is :I I ~ I I P  of f : i ~ ~ l t i i ~ ~  4 1 1 1 - o t 1 ~ 1 1  t l i t a  ii(1rt11 P I I ~ I  nr tlio 111Icti i ~ r ~ t l  

r l p 1  t t i  w *  I .  'I'11v ( ~ ( I I I  l i.; ~~l)l)r~rrvrt  ly t~ltubtit to t l w  \rl*st 
af this f i ~u l t .  It T V O ~ I ~ I  11p1)t~i lr  frirt~i ~ I I I .  i l i l )  l1111t ~ I I P  l<ti41t?11~41 f o r ~ ~ ~ a -  
t ion orerlir.; t l l ~  JGlt 111l:l ftitnm:l t i o ~ i  : t l~ r l - r  i.. l ~ l ~ ~ ~ r * v r r . .  no pnsit i PP 

tbnt snr.11 i.; rlltb (n:~-il. So r.ont:~t.t of thal t\ro I ins  Ilcvn t~tw*rvrrl. 
~ n ~ l  there  i-i rill I ' I~:I+~)II 1 1 - 1 1 ~  r1 t l11-1-  ~ - s t c I t ~ i ~ : ~ f i n z ~ ~  tlio t * x i r t i l ~ ~  phr- 
nonwnn mny not 111- fnilllil. 

The r n o ~ ~ w l i ~ u ~ l  t l  ip, ~~~~~~~11 I I:!+ I mtv.11 01 MTI-CV I : ~ q  t.t>nt i111ii11g for wv- 
em1 miles "1' 'lita rnltvy r j F  C':~t~,vrrt~ tqr.ra,l;, wo~ilal ~ i * r t i ~  to  i l l r l i r~~ te  n 
Ill i ~ l \ c r ~ i  trf t1i:lny ~ I I ~ I I S I I I I ~ ~  ~ I Y I ~  in t l u k  l i i i 4 1 t  ,I~I:I r.n:tl nltlzlalinbs. SPY- 
t h r 1 1 1  f : l ~ i l t ~ ,  11oivtlv~r. ITPW I ~ ~ I S C - P V ~ ~ ~ ~  ~ I I  t110. II:III ICG t ~ f  ( ' : I I I ~ ~ I I I  ('rwli. 
:trltl it mny IK* tE1:lt tlwr :I*. ntnrrttbrctirs rnnrrgla rrr o f  vr~llir+ir*lit rli>l,ltlcr- 
r i ~ r r ~ t  to pall* t11c thiclzne* nf fhrl f n n r ~ n t i o r ~  tn Ilpinbnr grlh~lt ly 
i nqrta~wl. 

This nmt~nc!inal dill is al>l,nra~tl l l~ niwiifi~rl IF orlly 1wtr f1~1rFs 
wit l~ in  i 1 1 ~  r v g i i ~ t ~  I i i t  l~tnrttr t ~ s l ~ l t ) i ~ ~ ~ l .  TIWIV iq U ~ P  fn111t W I I ~ V I I  l l r t~!~-  



ably ha.; rcmsit l r ~ l  , I t &  I V I  1gtI1 ilii(l d i s p l a ~ ~ l ~ l ( ~ ~ i t ,  nn(l nn mldeterlninecl 
1~1~1~11 IPY 0 f +111:1l l ( h l *  011cr<. 

One of t llr<c~ frrl(l+ is 311 ind i n r  rxpos~rl vicar thr hea;l~;r,aters of 
Qilcci~ C'irc.1; on 11ir tlividc Ivt t v t r l i  tlw Shrqlhcrd Crock and 1,nlr~ 
l ~ i s l : ~ :  I 1  Tlir rnc,l;b litlt-r 1ia1.c~ rl clt~ilir of N. G P O  to  GI;" E., 
with a $lip nf -kip "IT. on thr nwthrvpst f l~ i lk  of the fold. n1141 58' 
SN. ~ I I  tlic w1ilhra3t flank. The latter is cut ly n f:~t~lt of unknown 
1 i i I of t i ~ i l r l l  i l i  'J'llr otlicr is x shi-ir~> spn- 
c~ l in~ ,  wllic-11 n p j ~ r v ~ l t l y  lit.< in  thc hills past of Lflli~! Charlotte. Its 
IWPN'*II(~V i3 i~~tlicatrtl  I)y thr fact t 1 ~ C  the dip of  tho Cl~nrlottc? seam nt 
the opv~~iiig'; : I I ) ~ I - c  tllc ltllr~ is ~oiltheast. It is not lmown how f a r  in 
t>itl~w= (1 irct't inn this wu thrast, clip continncs. 
-1 nnrtl1c:1st strilic nrld :I norlhn-est dip. corresponding to many of 

tllosr r ~ l l n ~ l ~ ~ r l  to :~horc, n~ny I)c xwn ou I<aynl; nnrl ITinphnm islands 
nnfl i r ~  t h r  11311s of tIw Pc'itc:ha\~t~l< reginn. Each of the- ;ereas con- 
hi~lrrrvl indrpc.~tdrnt ly is therc~forc! monocl in:11. Thc intervening 
:11'~:14, \vl~rt-t~ the solitl rocli is coneenlet1 Ijy m a t ~ r  or lowland, are so 
I > ~ . r r w f l  Ili:~ t tllr g~.rnrr.wl siriict~nw rnil ilot I w  mndt! ant. 

'I'lirl rrwl;.: OII tlirk rlitlr~ of tho mninlaild mar  FOX Islnnd. and nppur- 
rlnlly tliow, c l f  tlir: islands thcmwlrcs, hnvc n strilrc of N. '70" TV., 
p:wfillrI to  tliv +tlorr~, with r 3  strcp scawnl-;I rlip. Thc high ridge north- 
c::tqt of t h i s  ~ ~ o i t l t  srcmi11,rrly ronsi+l< of roc-li~ s tnn~l i i~g  almnst vrrti- 
1 i t  :I i l - i t  1 1 1 1  t 1 1 .  On L o n ~  naldy 
31ot111t tlin, : ~ l ~ i i ~ t  3 111ilC"; 11orfh of FOX IsI:incls, t h ~  strilic iq N. 
80" F,. :1n[l (Ilc 11il1 SO' STT'. Th(1 high ridge > i l~ jn t  2 miles north of 
t l ~ i s  l)(~ii\t  i~l'l~:~rtwt ly lins a strilir paraIlcl to this ~nrl  x steep dip. 
'l'l~rt ri.l:~t ioi) of this di l l  to tlint o l ~ s r r v ~ d  n t  Fox Islands and on the 
] - i d  lw t~ort  l~rknst of i hwi  has lint Iw~n det~rrni~~e(l .  

T t  c:in I w  sren from the statern(:nts gi.i-r.cn n b o ~ c  that the struct i i r~ of 
Illis v'ogiou is rcry ~ . n m p l ~ x ,  a t  lenst so fiir f ls  the mninr~r rletnjls am ron- 
I .  'r1w nilt rrr>ps art alnmst utl-l~r )lly confine~l to the highrr r idg~s 
a n d  l o  thc tlrcp canyons. &ny of the l i~t~tcr  were alrnapt inacr?eusiblr 
io t11tk :zr~tlior on tirrbnrlnt of tl~r: :1~10tlnt of SHOW i ~ n d  iw fit t h r  t i tn~ of 
1 I is visit. Thc ohwrvn tiot~s an*, thrrch,rr. ]tot nllmeroils ancl arc 
n.j,l(~ly scfittrrt?d. It i:, pro1 ,nldr tll:~ t $1 11irgc. proportion of thrw 
01 r~c~vaLio11s (lo no( rrprcwnt thr m:ljnr P ~ ~ I I ( ~ ~ I I I ~ V  of ~IIP rrgion. but 
r.:itl~n- ;L i i i i~~or  c l - \ ~ u ~ l ~ l  ill9 W I I  ic.11 i s  :it tcn{lil l i t  tillon the dominant: 
i 1 i t i i  TI1 i:, 111:ijnr s t r i i ~ * t ~ ~ r ~ ~  rat1 ljr n ~ : ~ i l r  n i ~ t  only hy 
1)l:li i i ilg 50 l:ir.g~~ s i i i ~ ~ i  I ~ M X I '  of ol>rc~r.unl in113 tll:~ t t 1 1 ~  ~ f i l ' t :  str1icturc 
will I H ~  criilctlt, lrotl~ i l l  its I~ro:rtl(q- f ra t~~l .c~s  aiid ili its IPSS essential 
nnR ilirrrw. ilcttlils. tit tblwb Iry dr*trlrmini~~g mrnr rl1n~lct4ri~tic: strntn 
~vIlo.;cl poi~rl.:~l l>o4t i o ~ ~  of cl~rtc~l+cq~ (.;ill Ibr rc:lrlily followrrl: mlrl which 
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I I t I i i t  I I i I I t 1 1 t  TTIICOI-- 
till lntr~ly tlw rcr,ba c ~f tlir T\':~tnlla fol-i~wtioil :Irr: so I i (>l lr(~p~uro\~s 
thrnr1g11uut thnt 110 str:~t;~ l t i~vr~  I I P ~ I I ~  50 f:ir ol~wrwrl \vhir11 R ~ P  rh:lr- 
ficteristic enrrugl~ to m:~l;r thtb domin:lnt strrlrturv nridcrit, anrl tlic 
nbwrvz~tionr; ~rhir.li I inr r  I r ~ n  111:irlrh :wtl not :11 ~ i r  nrFnnt rnr rug11 t ( ~  rlptcr- 
rninc the oompl~tr struct nrnl relations as si~gg~t-tc~rl for nnot!lr.l- 
mct hod. 

Thwe appe:krs tn 1w a 1nl.gc.r Solrling, rnodificrl I))? n minor foldiilp, 
thnt often 11.r:rc.al.: itself ruc*rely :I:: n cnlmpligg in  thc wftr.1. sl~ttlcs l ~ u t  
which is lomllp w cltrrnlgly rlrrelop~tl ns to ol,wnrc thr mnjor' Folding 
Thrrp a re  t,hi~h in--n sct 5 of +i;tl.r~r*t~ir.:tl fea t ~ ~ r m ,  one of irhic11 rr rc:lls 
itwlf i n  nn ~ n s t - r ~ r ~ t  m t l  the other in n northen9t.-soiithwrst, st ril~r*. 
Tht~ first is wrll sllnjr11 i n  tIir g~ncnt. antirlitir~ 11-liicli is rlrst~riln~rl lwlnn" 
as exlending along rJlc r4j;l.t ui C a p  Yaktap: arrtl i t  spin appears in 
some of illr P X ~ I O Y I I ~ P S  oi' 111is r ~ ~ y i o ~ ~ ,  vhpt>cit~lly ~101jg tlw ctvList Iwar 
T<a tnlla. 01' tl ~c K P P ~ U ~ C ~  writx~ of' I~hlds, ~ I L O S C  e x t ~ ' ~ l i l i n ~  ill n direcc.bim~ 

? 
f rc1111 northen+t to  sontl~n-cst. onr c j f  t11v most, illttn!rn tirc is tllr. anti- 
rlinc whirl1 npl):iivr~tly Z ~ S ~ P T I I I S  along tlw c.~iilel- of t I w  Ratalla Vrlllcy. 
This is parallplprl hy :I i l~m~l>c r  c i f  nihcr f id~ls  cast af it in the penin- 
S I I ~ I I  hetwccn I3cr'itlg tl:~lrr ant1 Culltroller Rtly, oilr of f h r *  ~riost iljs- 
iinct beirlbr the anticlinc it1 t11v littlr v111lry nc~:~ir.st 13rrjrlg Rivr*r, Tile 
c ~ t ~ t ~ * a l  pnrt c~f the l,mir~slrln ap!ltb:tr.s t13 r011sist tlf 11 S ~ I P ~ ~ S S ~ O ~  of 
folrls, scl-cml of which nrp P X ~  mbtktl ill t l l r l  vnllcp nf l<nr.Es Cre~lr. 

The s t r ~ ~ c t n r r  of this r11gicril : I J ~ ~ J C ~ : H , \  nt  fir.st s i ~ l ~ t  to Irr rxtrrmcly 
vomplrx, thc st rhilic~ ant1 ili11- l l (bi t lg  ol' ; ~ l n l c ~ ~ t  inrlnscrihnhlc irrqyilnr- 
jt,y, Morr c:irrlf~~l +t~~dicb-: illl111tl riltri~lp tile !mnrnCr r>i" 1904, Il:lrtl. 

llr~tvrvrr, sl~c~v, 11 11i:it 1x1 rt { 11' t l u *  i ~ ' r t ' ~ ' i l l ; i~  (~t~tc*i~( l ] )< :IW of 1:krgt- l>lot.lts 
wl~icll h:lw l ~ * ( % t ~  il iap111 rtvl 1 1 1 -  yr:~!-it y 01 I t I I P  st V I ~ I  l i i l l ~ i ~ l ~ s ~  w11il~ 
part, of thcm mri7 1 ) ~  ns+iqrrc,tl 1 1 ~  :I r i ~ i ~ ~ ~ r t *  r~r~~iiil)liii,rr ill tl11~ ~o f t r i -  I ~ r * c l ~ .  
Othcrs In:ly lrr iltrt~ to f:itrlti~l~r. t ~ ~ t  1 1 1 ~  : I I I IC, I IH~ nf ~ I I ~ ~ I I ~ ! I I I V  of this 
factor is not 1- ~110jv11. 

After tlw inr~ruln~-i ticq (1 ~rr t r r  t I l v  nl~ovc-~nciiiiori(~tl cnuw h n ~ c  hi1 

eliminnted, ~ I E P  f ~ ~ l l ~ ~ ~ v i n g  - t  rrir*tirr:il fvr~l tlrw rlil-tinctlp npppnr. T h e  
  reva ailing strilzr is nnrthrnht :tt~tl hoirth!vest nml the 1lrcvnili11g flip ir 
Emm 3.5" to fir)', The rrgion I ~ ~ t ~ ~ ~ r t ~ n  R e r i n ~  Tj;lIi~ ant1 Cantrnller 
'I%~J' consids of nn i~nclctr~-~~tir~t~rl  nirrnber of pnrnllrl, clnscly fr,l;lrtl 
nnt,irl i n ~ , s  ~ynrlinrs. with i)itvl~iiig :ISW of w1lir.h ~ I I P  n v ~ r a p  
diretation is N. 33" E. Thr mast plninlp r l ~ - r - r l c ~ ~ ~ d  of thrw iolt3s arr 
I llr T<ntalln V:dlr~ :lntir.lir~~. du* Str:~wbrrry l'rrini hyncl ine, ilntl tho 
CIlilliut CrccIr antic1 inr. 

The sttwch11~ of that p ~ t  of the ronl area ~~ll t ic l i  wns visited l)-y the 
writer is mthcr s i m p l ~ .  Thc strilip is f;kirly r ~ p l l ~ r  in dirtvtion 
(northcnd rind sou t l~~vcs t ) ,  n ~ u l  1110 clip i s  c h i ~ f l ~  nortlimcst~rard. The 
unrertnil~ factor is tlkc tnixl :~rnontlt i j f  influmlct* trf  the faults. 
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ECONOMIC MATERIALS. 

Pctro7cwm s~~pn!y~s.-Pctrrrlct 1n1 srlrp:r gps nr ta  wry abundant in the 
Contrirllrr Ray ~.~riini. Thaw il.vhic.11 :t rtm I wst Imown :ui-il sit anbed 
about 4 miles a14 of 3i:1t:111:1. TElr flow nf oil here is arry lnrg~,. and 
good-sized pcmls l ~ t i ~ t l  ( ~ I I I I P V ~ ~ ~ ( I  nn t h ~  S I I T ~ ~ C P .  i l r n ~ t l ~ ~ r  _JIWII~) r , S  seep- 
:ges is on thc hc:1111~t1trir nf R~irls Creel;, IT~PI-e the 1,etrolcurn rimy 

he sern oozing frumi  thc joints nnrl 11erIcling plm~es of the cnrl~onnceous 
shalcs :mtl r t~ l ca~~ i t ,  nhll I)rtls which nre rsposed in the rlcep ravines. 
T ~ P  q t ~ n n t i t y  of p ~ t r o l e l ~ n ~  llertl showing is not so l a r g ~  fie sat t.he ~eep-  
n p s  past, of KutJIn, but it is lnorc. mlilcsprmd. T l ~ c  sn~ul l  stream 
I W ~ I Y W T I  Birrls Cl-ret nnrl: Tf~ring River IIRS s e ~ ~ r a 1  SCC~):I~PS slt~np its 
I Srcpt~ges occur. too, in other p:trts of the prrbinsnln lb~tween 
Ikhring Lalx und Cnntrollrr Rag i~ncl i l l  t ttr! rrpioti mpst of T<ntnlla. 
Tho so-cnllccl " Si tchn\rnlt r t ~ i o n . ' ~  1vllic11 is s i  tll~tvcl 011 f l ~ t ~  L~~tiks of 
the vrtriorls branchcs of Sitellnl~-nk Rivrr nnrl in the vicinity of Mount 
Nitchnt~ak, nlso prc~mts a n~~mbcr  nf wcpagrs. Some of these nrr 
lncntrrl on the banks .of n, smnll  lnkr, whic-li is ~rprwinl ttr Ijr n t times 
covered with petroleum. Thr bn1a11 r.~rbcl;s \ j - l i i r ~ l ~  chrllrr Lit tltb Nitcll- 
nwek River from the north IIRVP :L nttnihcr ol' 5rry):ips on tlirir ljnnks, 
in sorne af which oil issues dirrrtly Trrrlri the ~ ) ~ l i .  ~\- l i i{ , l~ i s  Iiem n 
s l l n l ~ .  The cnn-yon north of Ifinc J3nltly Jlnnntiiin nntl  I)c*tween i t  
nncl Rnggcd Mountain cnntains a ntimlwr n i  srepaps, in which the 
oil m:lp 1~ seen cwlxin~ Smln thr* cbraclm of tlie rock. 

A strong flow of ~ms Lr~l~l~les to  the ~ n r f n r e  of the water :kt :L nnm- 
lw r  nf ~IX(II~S nlozlg the 1011-pr course of f ntnlla Rivrr. Tn p1:lccs H ~ i s  
flow is sn stmtig tliat it ran he It~arl-1 for  11 distance of severnl hundred 
frrt. TIlc earnpsitiom of thp gas is not ltnnn-n. Scvcral l a r g ~  ~111- 
pll~lr sprinhw i ~ ' ; i t ~  from thr -nortL~rn hnnk of llming Rivrr within n 
~tii lc on ritllcr ~ i l l p  of t l l ~  Tndinn village. 

Most of thtb srelbnps I r t w r m  TCo I nllu and Bering Rivcr fa l l  RpPflOX- 

imnt~ly c111 tliwr str:~ight l i ~ l ~ s .  QRPII h ~ ~ . r i n g  :L pa~rfi l  northpnst-sonth- 
W P S ~  direction. 'r1it-w lines ~ I M  ncnrly pnrnllrl tcl  the strike i l l  their 
vicinity, tuld nre rindolt11trtll;v irii!urncrd i n  pmjtiun ~ n r l  rlirpciiorj hy 
(he strncturc. The7 prnl,nI>ly rrpm5cnt the nutcrops of oil-br:~rilig 
rtratn. Thv enstttrnn~ost of tlwm is nn tht* \~-rsteril flank, but very 
c-lnsr to tllr crest o f  the Cl~ilkat Creek aiitivline. The wt?sterrlnlcht, is 
ctn illc rastprn fl:lnk nnrl ahout linlfn~ny C ~ B T T I ~  t h ~  K ~ t n l l ~  ~ i l t i v l j ~ i e .  
Thow i n  t , l ~  VI~IIPJ- of T3ut-l~ CrwIi n1.e in :I less rertnin str~icti~ral 
j)nsit,iiin. 

The gns sprinp on t h ~  l~nnk.: nf Rntxl l :~  R i w r  arc: plol)abl,ly lwate:r?d 
m 01- 1lei1r tile cl-t'st of t h ~  I<atalIu ~tntirhli~ic.. 
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Pt.Jro7~lrrn trc.F?.v.-Tlub f i t 4  \vr l l  i r i  I l ~ r b  Coi) t rill 1 . l ~  Ihp  irfiiI)~i ~ i h s  

tIri!l~l ill tl l t. ~III~IIIIP~ ~ , f  l!bOl. \V t i~ l i  I~I)OII it, WIIS siol)l>(btl owi~~g 
~ t r  thr Im nf tm1~. Tlw S I I I I I ~ ~  w t r \ l ) n ~ l y  tlrill~il IIIIO~~I~P~ wt*ll in ill(* 
-1ilullrrr of t!W. \r.hirll nt R t l r ~ j > t t l  of ~ t l l c ~ \ t  250 fil~t y i t ~ l ~ l w l  wmr 
I H ~ I P I ~ ~ ~ ~ I I I I I .  & \ f  n tlt.plll nf 31i0 ftwt t l w  14101.: nl~l,rharrIl tn I~rvnli 

f l ~ r o i ~ ~ l t  intn $1 w\-ity of t l w  ~ot4t  4 1  tit1 11, IIII-~C~ {ltnv of  i~ i l  I M ~ ~ I I I .  
o f  I it is  r t l  I :  I f t  I I I I 1 1 r I  No 
1'3t i i l l ~ ~ i t -  of t l l ~  : I ~ I ~ ~ I I I I ~  ( ~ f  1 1 1 ~  Iln\r. l i t ~ s  Inrin illutlr. T h i s  w ~ l l  wits 
i m ~ n r c l i n t ~ l y  t-ihlq~rl. t r l  Ink rtvq~~iicil i n  ,July, 1!)03, 11nt1 drillrtl 
ilcrywr. atttl i t  i.: uoa. rtkl)r,rtrrl t r r  I I : I I ' I I  a f r)lfil ~ l ~ p t l ~  o f  550 frrt. 

'I'lv. fdl l lo\vinr ih :I rtrortl of llir \\.rll as l,tq~ortr*d 1y tho .nLlnnlc~~ 
Ps4abm Vtr~tl nnrl l'l4ro1~t11ht Syi~tlicnte. n n ~ l  I J I I ~ ~ ~ S I ~ C J  by Mr. F?. IT. 
01i ~I~IIII~ : " 

!! 'PI!  ~ ~ i ~ ~ - ~ ~ t ~ t l  ltrvr P~III~I*~I!!P~.  I$ttfj. 
Wplb. In fwt. 

r; fir-r ~ t t s r n ~  rlrirt .,--..-- _, - .__----.___------_ ----- I: 

1 0  T w t  rlrrr~tufwlrrrl nl~:klra -___._ - -. - . - - _------ -- TfS 
1 t I - I  I - _. . .___ __. . ._--___--------_-------, 13: 
1 f t t  t i 1 1 a l  I 1 1 1  - - . _. . . . - - - . - - . -- -- . -- 174 

Ol~r-111131 f c w ~ t  rr1:11 rrrtll:~l~ltrl 111 t l ~ v  P:IIIL~S~~I~IP .. 17-14 
l!Ml T r w t  tl~trli sllnlat. rvry Il:iril-- ..-..-. _. -- . -_. - 384 
Ollc.-l~r~lf hnr ql1:lrt.r. mt tdn l t t l~ i~  in111 lryritr..;. :in11 ~- t~~t tn i~hr%l  in tlw wbnle--- XG.5 
7 I I I I i f I - - - . - - -  - - - -- _------- - -  --------- Sfid; 

-- - 
ToT111 ...- -- _-.--____._ 319; 

I,r~~glh of 12-I11r*Ii c*:~nlti~ .-.-. . .- . - __--. - -- - - - - - _ - - _ - -  224) 
I I I t i  . - - . - - -  --- -----_--. - ------------, 511) 

Sortb~m~in H~II : I~~ ~ ~ I i ( t t v I t i ~ ~  alf l w h t ~ ~ l l r ~ i ~ u  nrirl 1tnt11rn1 a:tn n-prr ~nmuntenrt 
n t !  I I .  1 I : I  I ; I I 4 I I I .  Tlre 
well Is said lo Il:lr-ta i+ t ) t l t i l l l f t~Z  10 f l 4 r l l  l l l l t i l  ~ Z I ~ I J U * ~ .  

A I K I ~ ~ ~ ~ * ~  I . ~ ~ I X I I I ~  I tcg:~~ \I o i 4 ;  i l l  tl ir* -1jri11g rjf I!Wt a vi-~ll 
nlmut J.(HK, f tv t  ~ ~ ~ t l i  I ~i I fw fir-t ~) t ' oa l~~ r+ i  BIZ wvll alwnt i r m ~ r l  ilhovt.. 
Tn .TaIy thir wrl I WAS ~ ~ l l n ~ i i l t l l ~ t . ~ l  111 :1 tlrllllr tlf l . i ( H ~  filrt, t l u ~ t  bci t~g 
as far ns  it 1r:r.s p-4l)lr t r r  ~lrill wi l l1 tlu. l i r t l ~ t  rig ~rf i i r l~  trns nsctE. 
S o  f 1 0 1 ~  of nil I I : ~ *  mrtlii~~ta.rr.dl. l ~ t  a lit111a \\-:I% Irrouglrt I I ~  in tltc 
h i l v r  fro111 tiitw t o  ti111e. 

Tt shoalel In* ~ ~ o t ~ d ,  ill ( ' 0 1 1 1 ~ ~ l ' i l l ~  t l l f  rl*w\tr nll(:~illrbtl !ti  thmr! bwa 
~ ~ 1 1 s .  that t h e  10c;tt in11 of tllr u.a-onll wit 11 ~ ' t ' f t - w t ~ t ~ ~  1 o a h t l  lit.%t ia i n  
thr rljrtrticrn of t he  (lip. T l l ~  d i p  is vrmry stc-rl) in t l ~ r  irrttbrvnl of  
4 . m  fcct I~rt~wpn tlir i~e13s. rln(F \\-lbilr t l ~ r *  clsnr-l 1urio111it iq ttnr1rtt.r- 
mirlerl i t  i~ 511r~lp C I I O I I F ~  to rlrrly 1 1 1 ~  nil - t i r l ~ \  li111t IVIES tnplwtl 
rn tlw firwt wt-r.11 to x drpth consitl(mtbly rsrt-&ding :LIMN) frvt at the. 
lorn ti011 of thr* wronrl. 
+-.. - -- - -. - - 

* TIIF pniflurtlu,n nf ptmleum 111 1!HI'L: hIlnc111t I l ~ o u r w a  1'. H. frlr 1!H1'L. I!. M. (:tot. 
Citltvvy, lfill:l, p. SY8. 





H;r,Illt. r b f  tho l\-r.clIs ll'olll~l 1111 !'I* 1 lll('tl 1 l l O l Y l  h? l~ ' ( : (~~fl l l  if f llpy 1 ' 0 1 1 1 d  I Itil \'(' 
l~~(111 t-o~itin~~tm<l to crt1;1tv1- 11(bl)tl I-. 

TIuw 1~~11s 1r11 ic.11 \v\-er.tl I era tc*~ l t j t ~  ui  I ~il t1;ltn :I( nblnrL rli!-t-t;~u(,r? trntu 
li igh tat1(1 or from rsjahutbc of solirl ~ .o( - Ic  I I : ~ I  1 c l i f l i c : ~ r I t ~  (11. (1 irl ilot 
>ucr'c~d in  r e i ~ c l l i ~ ~ g  Iwd rock. TI] t u  o t::istl-: I hc tlri~iq,ipc? IV:IS s r~ t~ l ;  
i o  ~lrpths uf 9-10 arltl YSO f r ~ ~ t  t l i ~ ' o ~ ~ ~ l l  1111111 willloll t L ' ( % : I I + ~ I ~ I I ~  ~ c ~ l i < l  
ror'li. Tllcsc instiulrcs 51,ltcnv \ b t > \ r r a l  arsi 1- t .1~  lh11 i narl~-is:~l,ilitp, in thr 
11rtv~nb stngc of I ~ ~ ~ I ' P I ~ J I ) I I I C ~ I I  t .  01' i ~ t  ivll~(d i11g lo Jr)(*:~to 1~~11s 01) t111' 
Il:~ts. After it fivIi1 is ~ I - V I - ~ ~ I ~ ,  I I I{ , I I  t l ~ c *  11i1l i I  [1:1t + i~tl~ioil~itig it lo11qi- 
1 l i n 1 1 ~  1 -  I I I I r i s 1 1 1 1 i  - 1 1 ~ .  ,It 1)rcsci)t , .  
t h ~ r e  is rlo il~clicatio~t t l i ;~  t [11(2,1- il tnc ~ i - o t ~ t  1 1  :t 11yt11i I I ~ .  

Llnoilicr insta11c.c~ illristr-:ltii~p tlic f r ~ l l ~  of i t~\,cst; t ir~~ ill thc lorn 
groi~nds, ~ I I L ~  : ~ I S ( I  of i i i ~ v w t i ~ i ~  u-it11o11t tllor(111g11 i i~vwtigi~tion, is t l i ~  
case of n tr:tct ~ ~ l l i ~ 1 1  I ~ : I S  + t : ~ l ; t a { l  : ~ I ~ c I  soltl f ~ l r  $l . iOO c l ~ l ~ i n g  tllr past  
w i n t c ~ ,  I n  thc hlwing t h e  s u ~ l l ~ o r r l  111r1cl Iloulrrl and rnelterl tmtircbly 
: ~ ~ : l p .  the stalrcs I ~ ; ~ v i n g  I H ~ C ~ I I  r \ l . i r r b ~ l  in thc i<:r off tllc shorc of roll- 
t o 1  . I t  i s  gcllr!r:~II~+ Ilcblicvcll i l i  rllr r.cgior~ that  tllorc wilh no  
j11tc11t to rle!r.nutl. 

~St,~t~t?,rtt7 t d t t f  ;,,t/,v of t /,( ,U t t , , J t  t t  ,,( .-TIIP ~ ( ~ i ~ r l i t i o t : ~  l)eliilvvd by 
i11c n~njority nf oit<~ri-t~+ it  I I l\tbr-th-k:\ ry t o  i l w  ri tbv~~rr~hi~vth, of p(>iru- 
It~1111  j n c o t ~ ~ ~ ' r ~ t ~ r [ * i : ~ l  I ~ ~ H I I I I  i t i ( % ~  :I VI,,  f i1*-1, I 111, ~ ) I ~ I W ~ I I ~ T * ,  n ~ ~ i g i ~ ~ ; i l l > ,  vf 3 
1:irgc ;I lnc~rnlt, r ~ f  or'glulic nlibtlr*r i 11 I lie sctli un111ls l'r'nm wllicll t lrc; uil 
I V X ~  C I ~ r i ~ c d  ; S~CCJI~CI, t ~ I C  rxi%ti*l1t-t. 0 1 '  it 11~12'4)115 L'OFIC: ill the R ~ ~ - P # H  tlt 
\-cry c:on~irtnr~blr, i n  1~11icll tllc.1 oil c*0111<1 accunrrrlnte, and, tl~ircl, Ihc 
~ ) u ) l c o t i a ~ ~  of t l~ i s  rhoclr i n  hnr-11 :I nlanltrr th;tt t l ~ c  oil cnli llot rscupc. 
TIIP rtrrldi tion gthl 11&t"a11y I ' c ' ~ : I I ' ( I ~ ~  I :IS :~fforil i ~ ~ g  t I IP nlost, c;Ricicrlt, grn- 
tcct,ioii is tI111 1)rvwwcc of nn t ~ v t ~ r I ~ i l i g  < I t b t t t ~ ~ i l l  uf f i i itt  c0111p~i't I'OCIC 
which the 41il ( a ~ ~ ~ i  n r ~ t  pmlt>tr:\tc ;lucl tllr flPgrtrcr of the strilta int,o a 
goitlc. wntic.lii11:. - r r  tl~:lt cw.:ilrCa of tlirn oil i* t.111 olr Irolll ill nn 1q11~1u.d 
t l i~cc t io i~  :I l ) r l  l ~ ~ t ~ ~ - : l l  IT-i I I 1 l i t -  Iii tttnr t a i ~ + ( > .  i L I I ~~ I?  lw, [)y tk~p 110dy o f  
I T  1 it. IStl~cv- r.clnrlition..; ~vhic-1) grrirrwi tht. acc~mlnlotion 
:~n(l  distrihurilm of ~ril ; I I . ~ ,  c.Iiilng4~+ i ti t l ~ c  ~ ,n~-ns i ty  of thc co11i;liniilg 
1 ~ ~ 1 ~  citl~er f r o ~ ~ t  \ i~ri~it io~h ill I I N ~  r o i t r ~ ~ ~ ~ ~ s ~  of w < l i ~ ~ ~ i l ~ \ t  frt>in the 
f i l l ing of ilia i i ~ t t ~ r + i i w ~  wit11 I ~ I ~ I I C , I - : I  I < I q ~ o k i t + .  +II*IL i ts  c:irl~o~~:ttc n f  
limc. U~lrTcl.grorn~rl iv:.iltcbr : r l % c l  rlr,l~l)llcb.; lplny, rr 11:irt i l l  thc accurnn- 
Intion ailrl ~ l i ~ h . i l ~ i t , i m  r j f  oil. 

I'roru t11~ size and ciistrillr~t i o r l  of thc s ~ c p u g ~ s  i: Jllap Ge rtinson- 
t ~ b l y  inferret1 tl111t x mst, ilun\t~ut of cwgrtllic niatter wlijrh w;rs sr~lr- 
~ e q ~ ~ e n t l y  r:on-r.ernt~r1 intn I)rtr(htbl~~r~ wi\ ' i l~ i~l~or])w:ltr ,( l  with tlln serli- 
~ l i e n t s  now culhstitl~ting tI1~ oil-l~h:lrir~g sb;~Ics of tlic Contlwller Hap 
r ~ g i o ~ ~  : tile ,1ppr*t~r21nrv o f  11i i1  1.0(~1<..; is +vi(lcnrc thw t thwc errl Imrner- 
oiir Lorizo~ls i l l  the w . i e s  suffiui~~~ltly lroro~ls to :lflnrtl roserrclir5 Tor 
thc nc.cumlrlttt iou of oil, nrul tllr H I I C ( , + S S ~ I ~ ~  TC'IIH AIOW t l ~ t  t l i ~  ('011t1i- 
t :fins RE fit vor:i I J ~ C  for : ~ t  I P H ~ ~  o l l t *  orotluct ~ T C  f i ~ l 4 3 .  Cond i ti0118 
1K'Iu-i~ the surfaw arc, l iot~er~r,  frvquellt,l~ wry hfficult are11 t o  



r.r~rniistx, nnal thc nkl ortli~i:lril! 11t-rit.rtl frcln~ \vr l l  r~cnrrln i.; ttnt yrbt 
suffiric.rrt ill this fi~FtF to ~ l i o \ v  l ~ l ~ t ' l i ~ ~ i  1'f41y thl* r r l n t i d j ~ ~  i l l  rlt-pth 
hr twrm t l l ~  m t I r n h l l e v  11f t 1119 r t i l  nrtd t lvl str.lnnt1rre nncl stn1tigm11111y 
u T  l,lltm rn11t:linin~ writ-. 7'11r. -trele-titr?l of ~ I I ( '  field ic: r.rrnty11r.s. l l r l r  

i f  rlrillinp a l r  nr:~rlr nftrr :I i.it~r~fiil ~rrnsi l lcmtinn of 4116 p o l o ~ i c .  
rlrbt~~iln t l i r  csistrtirc* rtf t.nli~r~ltlt* oil rtrrmns 1tln;v ~ ~ r h n l w  H U I I ~  IH* ~r~ul.r-c*~l 
and I hcir rf~finitio~t s?;lft*ly S I I F ~ ~  ('(I.  

C : I ~  T~~lit :IF is s i t , ~ ~ $ ~ t v { l  i ~ l r ~ i i i  75 t n i l ~ q   fist of ~ ' 0 1 ~ t r e j I 1 1 ~  Ihy. 
Thp ~ l ~ n r v  l i i i t -  i.: 1lrlrt.r sf might, n~id I h ~ r r  is: Itn I I A P I W ~ I .  .~vliir*I~ rttFt>rcts 

+F~tlltl*r frrr atn?- Iritttl OF Ilrlnt.  (Sw fig. I.) .\ *trip r l f  lnrttl frrmr 3 to 

In t11i:t5 ill wiclth l i t++  I)ctwrwl 111c* rnrwt n n ~ l  Bcri I I ~  Iilnt-irr. 'I'lit~ icv 
f m n t  i s  ~~~ar l ;c i !  11 1i11cl of l i i l l ~  ~\'llic,ll t ! t l b  ~ : I T : I I J P I  tn t 3 1 ~  ctlrlrt 
ZIMI ~I -OI I I  u l ~ i v ! ~  81 stoc11) S I O ~ I ~  ~ I w ~ ~ I I ~ s  to ~ I I P  v n .  'I'his S I ~ J ~ I I ~  is 
tlr:~ i ~ ~ t v l  I ty I I I I I ~ ~  sltttrt I ~ t ~ ~ ~ ~  1114 s t ~ ~ : ~ t ~ b - ,   titi it^ t)f ~ v l i i ~ - l ~  11~:itl i i ~  t 
icr. 'I'hr (':I ~ n -  j'11kf llg oil f icl~l  r-stplicls r t~s twnr t l  for I I ! I~) I I~  25 milrs 
f r t > r ~ ~  ~ I I P  ~ i i r t q t~ l~  imf Y i t I i t ; ~ ~  I l i ~ t * ~ .  ~ I l i ~ l l  t I 1 ~  P I I ~ ~ ~ ~ ~ I I I I I O S ~  of the 
l o n ~ r r  strrnlus r r~~c- l r i~~r  t 1 1 ~  owan near Ci~j)v Tnlz111~ ( fig. 1 ). 

{,',~,/,,!,,t,,- 7'114s writtlr mas not a h l ~  ti) viqit l , l t iq  I - V ~ ~ O I I ,  MI I 11ni t h ~  
foll~firr~ing c~ l~s r rvn t  inn.: n r r  I)aw1 11pol1 t h r  s t j ~  ttbrn~v~tr of ut hrr-: T h e  
s t r r ~ r ~ f ~ i r ~ ~ ,  i f  is 3 j 1 i t I .  is : ~ r ~ t i ~ ~ i ~ ~ ~ ~ ~ .  wit11 t ! ~  nsis p11rfi111-1 ~ I V  :ui(T 1-tmry 

trtaar t lw whrtrr limlr. Tllp (l ip OII 1111- w ~ i t l i t * r ~ ~  fla1111c of 1114- folrl is V P ~ J *  

sttrbp. t l l r h  nwks dr t t~ t l i ng  rr~ri i r r~ l  aFnrl~ Illr In-ar.l~, Tllc t l i p  r l lb  t l i r  
t~t tf i l jc~rn rirle* E I I  1vttt.1~ p111t1111', w l ~ l r , ~ r ~  t*xcuvrlli~t: 24)'. Thi* r i l i ~ t i  I I I H W  

inl:lncl :IS f:tr nls tFtc rcbgirion l l r~s  luv*lri espI~rr*tE. TIie ~ w k - i  t-c)~wist of  
SIIIIIVG wit11 j~~terkt~4 ltltv I ~ 4 1  ~iclst ~ ! i i t *  IIIWI I i n ~ t * + t r > i ~ ~ ~  the  ~vl~c~le*  i ~ - v r i i -  

ell ill^ vrry clt-ly ill Iilllrdopic- rhhtr l':lemtr~~- nmir of thc S C W ~ S  r l f  1 h t '  Cforl- 
t 1~d1t-r Ti:iy nil Iit114 I. "I'l~r~y !jr-r[* wtInry fo-+ils wl~i r l l  s l ~ o ~ \ -  i I44911 ta t  ~ I P  

r l f  j l iocu- i tc .  :tgc8. .! Ii-! f> f  t III+** fw~i j s  wit<  p1il~li~11~11 It?? >I!-. J, 14;. 

Slj~~rr.fl TII~. + t r 1 n . t u n m  of t l ~  r t - r i ~ u ~  i~ \+thrby 11 11 i fnrnl, I I I I G I  111 )  11111 rlct-11 
\.t~rii~tiniis frclli~ tlill -trikv :illrl l l i l )  r l~orale~tI  :iI~of'o twri* ~lolirr*rl. 



. . 
I l r . r . t r ~ ~ ' ~ a r r v  r ) f  thr. ~n'fr'r,!r.rrrrr .- 1 11t"lr- :I 11. \;I i c i  t i r  1 ~ .  gtm1 wrp:~gvs 

i r i  w\-vml of t l~r  r.rc~l;s ill  I l l  i.; l ~ l t .  : ~ r t d  t lw 1wtn)lcllnl is r ~ ~ ~ r r l c d  us  
I i I I I t I : I  f i t  I t  cmzris 
froiii the ~r lcka  r~lollg t lrtm c-tr-t r ~ l  flit* :lut Er-Filrt-. 5-0 tl~vclr~pmcrit 
-virrl< hz15 Irwn tloti~, ~ I I I P  tlw 4lifli+~11lty of t I O I I I I S I H ~ ~ ~ I I ~  111:1(:11ir1t*ry, 
n f ~ i c h  it ~vrn~lft Iw. Ilcr.r*x~:[;:lr.y ~~i r l l r~ t .  to I r t r i r l  tE~r.trr~gIi t11c sr~rf r r l l  tIlu 

O ~ P H  cunst nr ~ C I  tt:~tlrp(trt r j ~ t * t ' t : ~ t t O  rill' iI ~ l i s t ~ t r ~ c r  of 7; miles f r r l n ~  

t l  I : .  l ' l r c ?  Itrt trr ~ ' i  I l  I nt :I 1 I i~~il,ossibilj ty until roads nrt: 
condn~cted. 

( tl.11,. 

Tho jirltl.--Tl~c T%r.r.illg I I i v r *~ .  rairt~l l i c a l ( l  lit*.: from 1 9 0  23 miles 
inlt~nd I rn~n~  Col~tmllcr I \ : I ~ .  'l'lul r v ~ n l  :II-P:I. ns flzi, known. is 
rwtricted to the rcgiorl n o r t l ~  of  l(c.~-it~g l . t~ l ;c*  find Brrilig Ttiver. 
1 ts so11tlicr11 I~o~ i i i t l t~ r j  I ~ ~ ~ I ) ( v I  r~ t t t  t h o !  1 i ~ i t I 1 1  t~ pp~bosi 11111 tely wit11 tile 
lositiou of e r n  I  n I Y 1 1  1 1  1 i r I t i  I Tltc 
n-pst~rn ht ln t l :~  ry. :I I ~ I I ~ N I ~ I I  !lot t Irdi 11 i i  vly I ~ I I C I I V I I ,  is itss~rln~fl to lie 
slong n norill-sr~utll Eiric c ~ s t ~ a 1 1 1 1 i  ~ \ g  t l l r o t i ~ l ~  4 110 ~lorth\\-ost anl l  of 
Ikring Lalw p~1.allcl to its wc-t ~ T I I  hlirlrr, 'J.lt(l t~twtt~rrr~ nntl citst- 
tarn boandnrics a r r  nlsrl nr~r.r*rt:~ i l l ,  1 but z r t - ~  prrdnlhy at. rt considernhIe 
(listanre be~oncl tllr, r c y i o ~ ~  n.; 11i11v liticl~\-~t. TIIP r c a ~ l  itma as  at, 
p r ~ s m t  recngnizrrl inrlurlrl> 11 l ~ u t  1 3 )  a(llilrtl* 111 ilrs. (Sw 1'1, TlT . )  

The coal is known tr, cx tc~ i~ l  :is f~ l r  north as tbt. JItlrtirr Ttiver 
Glncicr and as f3r cast $15 t11u ~-:rll(by r:~+t of ('11rIu11i ,Itt)~~tit  in. It is 
pnssible t l ~ a t  fl~rtl\rr cxl~lr~l";tticlii \ \ . i l l  rtbrtll11 i l t r  1)rrlnb~t(~* of con1 
north of tIlv S11irti11 Xi \-tar (+t:~~-i(br in 2 111' ft~(tiJtilfs of t l l ~  VIHI~IICII 
3fn1tntni11s or i 11 the IF${II~ 10  IN& tkii-i of ('ar1~11t 31o\tttii1in. 

The Ion-Innll- r\-Itic.Ii t~ot-tlr-l- tltc 1 i r a . t  I nv~ l t  41r,1v €11 Ilrring Lnlrc 
nntl pstend up 511rpllrsrl <'l.c.ck. l3vri1ig F:iv(kr. at t l r l  ot ltrr S ~ I W I ~ R  lira 

dnl t fd l~s  r ~ t ~ t l ~ r l i t i ~ i  11y rah:11. 'r11r- ~.t>l-i.rir~g nf ~iiiitl t ~ r ~ ( l  ofhrr. soft, 
clclmsits is prrll1:11)Jy wrj- thic81c. :~rlil tlv 1111~'~1-t:1 ill t , i~s nf rlrq~ milling 
Iwlow it n r ~  51) grtbitt t!t:tt t IIPPP 1:t~icIs art- T I ~ I I V  or \71*ry tlo111)i rill v ~ ~ l i ~ t * ,  
Thr snme nplllir> to tElr ;I~.Y:I crn-t~rrfl 11,v tltc I3rr.ing, hlnrtiti R i v ~ r ,  
I I I I ~  K ~ I s I I ~ ~ ~ I < H  gI:wi~r*. 7'Ilv :111oj-o (1-t iiijk~ttb+ t ~f i 11th ( Y I I I ~  WVIL i~w111tIc 
(trrly the i l i g t ~  la11111 lyillg allovv :tnil Ilrln-cell tllr tidal i l ~ l i h  urid rivrr 
f111ts ~tnrl t l ~ r  glncicrs, 

f;rn?ogir O W I I  ~ I Y  'JEAT u f t J I C  rorrl.-Thr r.o~l l i s  ri~sirir*trrl to t llr rn th  
of t ht! TCltsli tnlm fornl:ttion tlescrilwd albov~. Tbcr lollawing loenl 
wcctionil l l n w  l~rm maksurr~ii Ily the writer : 
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trx113 it! this 1rrc:ilit.y :Inh (rf t~str.:tor.clitt;i~v t l i i i - l ~ t ~ ~ ! ~ ~ ,  I ) P ~ I I : I ~ I S  II:IV~I~!: 
~ ~ v o l l c n  into ~IWI~VI-  tita:a r I I I V  tatnitst ol' t Iiv f i v l ~ l .  ( S V I ~  lig, 2 . )  

1%. 2.--tiwll1>n tm i?\rron t'riv k. -1lv.n in: -1nlr.tilra UIlul wnl cIA2rns. S I , R \ ~ +  I intmli  = -- , ., ti0.t. 

Sewm 1 l>rnztlt*tnt rq)t-~~i~lz- :a r ~ r l  :I I \ - c b l l - c - c  ~u-tri~chtvrl ti1 rlrlrl l l o ~ c  l~wn 
rkimn illto ~ l l c  Itet lk~ of ('A rl roll r~'n>Ii. T11tl l:~tier intrt>ccteil two 
SPirlllllH. f l l ~  1llrgvr {lf  l~hit'h FI:I= 11 tlli('litlp-3 d l f  $ feet Of ~'l~i111  ill. 
This is not t lir ~:Itur ns t llr C:trl,nli C~.rbtlli tirnnrl ~rimtionrrl nhnrr. 

The vnlley of St illwtltcr Ct'clt.l< n ~ l t l  Lakv I<nslltnl;~ has hpcrl sho~rn 
tocannt:litll~ g r ~ n t  r l r n i  c ~ C r n l ~ r : ~ l ) l ~ ~  coal. -1 t r i ~ i l  ~ ~ ~ t ~ ~ ~ ~ ~ t l , v b i ~ i l L  1iort11- 
ward from the w-tcrn s h o r ~  of  Lrtkp. Kushtnlc~~ exposes 15 or IG 
:wms. The writer Ila* wrt~ clue oil lbz! i ~ w t  r r f  Lnkv 1 i i s ~ I ~ -  
t:tkir \rhieli Illtn :i thiclcl~css nf owr ".A fpt*t, i t ~ l r l  ~ r l - r ~ a l  otI1~1-s witli 
rhicla~csacs of fmru 8 to 16 f rc l .  It is ~-r]-rllrttvl t 1 i : i i  r i  (1licknr.x.: of 
over t;O frwt rrf r o n l  wns fs~lurl  in t~ tuuncl in o i ~ c  nf thr. v n l l ~ ; r ~  olt I ! i r .  

north side .of S t i l l ~ v ~ t ~ r  Crcrlr. 
Tlle fu l l (~n . i~~g  scxiio~l i s  .;psl?orrd in Illr? Ivrrt ll~l~lllt 4 1 1  Tmnl (h.rli, 

2 miles lahove i t 9  j ~ ~ n d u r e  with Stjll~vnkcr I'rwk nntl ci miles a h r r !  
the mottth of t l ~  Intter : 

Bull. 2.9343 N-8 



h'rviiurr rrt  xorrtb r n t r f l  ftJ f 'Nr1lr)tl  d~rrrt)tltIilt. 

' I  I h i i t  i S S 1. .  I I f i r  2 4 2 Ir'. 
l h  t 1 1 ~  op in io~~  of (lit3 11-rit~r thai  t 1 1 ~  f t ) ~ v g t ~ i ~ ~ g  w r t i i u ~  r ~ y ~ i ~ ~ ~ ~ ~ ~ t  

rlist,inct corlls, 1111t1 thnt ,  f~trtlwt-tl~i~tr~,  rrn~h~ t 111" *i~lut { r 1 ~ ~ ~ 1 ' 1 1 . a 6  1~ 
I~ in l ,  mRny ~tilditir~rinl rrrrras mi31 lw ili~r.n\-rrrrl iri tht. il~r.r*lr)l~rr~(rrt rlf 
rhc mm~nlry wliielr nre now \-nllrr:~l~d lwncrtt ! I  thc wil atul t hr rlrnw 
v q ~ l   ti on. 

- - .  . - - -  - -- 
Iitt!b, 1 ' .  S 4 h f 1 1 ~  S\ir!-*: So 22% 131~4, i n .  372 



t h v i r y  ((1 t j b t h  pt~wrxl I I C I I . ~ I ~ ~ I - I ~  ( t i [ ,  ~ I I I ~ O ~ I ~ I ~ I I I I ~  l l ~ ( b  t-11:1 I i ! v l j l ,  I ~ I I - ,  
t ~ t ~ r t l ~ c r ~ i  1 ~ 1 - t  i t h l l  of i t .  ;I- x i  ~ j i - ~ ~ - ~ ~ ~ t t  I . I ~ - < I ~ I ) ~ X ~ , ~ I .  i h  I I I I I ] ~ * I ~ ~ I I  i l l  1 1 , ~  :I f:tls 
g,rl'v:tt~~' ~ i ~ i l ~ t l ~ o r  q ? f  q L : t  I ~ I -  I t l : ~  1 1  I 1 1 t h  - ~ r ! ~ i I ~ i ~ t ' l i .  l { l l t  t 11d1t~i I I I V ~ I ~ Y I  
t * s t ~ n t  of thc f i o l t l ,  tltc ~t:tt~lrt& ( h i 8  il- hlr~~~ti lno,  : l i l t ]  f l10 I I I I I I ~ I L L ~ I '  r ~ f  its 
t . c ' n u i ! l n  t i t w  i - r ~ u : ~  i r t  1 1 1 1 l i u o w r 1 .  

' l ' l~o ~ ~ : I L I I I - P S  to I  l i b  c o r ~ ~ i ~ l ( ~ r ~ ~ , l  I ),v LIII? 111 i 11i t~g ( S I I ~ ~  i i t v 1 1 ~  t ~ ~ h h l j i : ~ c + ~ ~  

f : ~ t ~ l l s  1t11tl t l l ~ i r  : ~ t t ~ n ( l : l ~ ~ l  ~ ~ t ' o l ~ l ~ t ~ ~ + .  x t ( v t >  ( l i p s ,  t l l c l  ~ l t ' t ) t ) t ! l ' l i da~ i  of 
l l r t *  .ysaltts xlnlrth nb:ltrl- It~vc.1 .  : i , r c c s s i l ~ i l i l . y ,  r111rI 1 1 1 ~  l ~ l y w i c a l  l ) r q ~ r i i l i c . s  
nf t l l ~  c-o:11 11s : t R c ~ c t i l ) g  its + l ~ j l , i ~ ~ c n l  and rnnrkct ~ ~ ~ l u e ?  a tctji1cnr.y (Q 

~urtlal~ I w i n g  rsl+~c~r.inll!- i l o t  i c - c l t ~ l  ~ l r .  
T I I V  lnntlv IV i  t l i  i  11 t I I , ~  1 .1y i t111  i i o t ( \ r l  ~ ~ I ~ o v t *  :IS ~ I ~ W I I  i 4 t  l ~ t *  twfil 1~1:tr- 

ing l ~ n \ ~ ( %  ror i lw 1110hi 11i1i.i. i I' I I , ~  t a~~t iwl~ .  \11vvi I O ~ * I I ~ ~ ~ I I .  I I I I ~ I  i t  i s  
l l l O <  1 1 i '  t I  1 l I l  1 1  : 1 0 1 1 t  t 1 1  1 1 .  rf 
* ~ ~ t ~ t i ~ s  ~ H - I I I I I I I I I ~ ~  tI1:1t 1 I ICI-IL : I I - I*  I I I I I U C ' ; I ~ C I I  co:11 1:1l i t lc  i l k  llir? t~ticsplorr-11 
nrca to tEic rnrl n ~ ~ r l  \ \ c n - ~ l \ c ' : i - ~ .  

TII(J w o r l c  w11icI1 ]):IF l ~ > i ~ i ~  (10i11k i l l  i111, I I ~ * I ~ I ~ I ~ I ~ I I I I P ~ I ~  i * f  i l ~ i *  f i t b l t l  i s  
. ~ ' r ~ f  i rrkly l ) i d ) i l o i ~ t ,  t l t ~ \ . c ~ l i  I ~ ) I  licq II $1 rt1.1;. 1,:11i[l +urvt*?-s li:ivc* INVII I I I ~ I { I P  

I ~ I C I ~ ~ ,  { ~ r  t l l im I ~ I ~ ~ V  I ~ ~ I I I I ~ I ~ F . .  S P ~ + ( ~ ~ - I I I  K I ~ I I Y ~ ~ J -  YCWPS II : IV~.  I M > ~ * I ~  

I R S C I I I ~  l l ~ i l r t i  dlf goo13 t l - : ~ i l s  I j i ~ v r *  I w r ~ ~ ~  I r i l i l t ,  ~ i t l a l  :I 1:11-p! 
11 I I I I I L ~ I T  of c:i I i i w  t * n ~ r * t t 1 ( 1 ,  .\ latrgv I I I I I ~ I ~ J ~ * I -  of p1vqn*c4. optv~i t I:+ 
1111 vr I ) c c n  11j11tlr 11 ntl n*v t *n~ l  i l i l l n b  c*str~lsivo l r111 i i t . 1~  (111g. ' ~ I I ~ ~ I Y *  is :I 

I rt~ml*oxd nnrl t~ gt"ivily l l l n n t .  froitn Sbrphrrri C'~-trlr 1.11 :I i r r r ~ 1 1 t . l  
rw t h r *  h i l l s i r l r  tu t l i ~  tvc~s..iti~*:~rcl. .I h r r ~ n l l  : i n ~ c s ~ ~ ~ i t  i ~ f  rw11 is F n b i ~ i g  
rrrincrl for 1 ~ 1 ~ 1 1 1  1 1 ~  in ~ i a v t ~ s  n l l a l  :I. E l l n c l i ~ m i t h  nml :at somc 0% t 111: 
I I C ~ ~ I I I M ) ~ ~ I I ~  o i l  II-PIIM, 

31rs r1b  P X ~ ( & I I L ~ I - t -  t i 1 i t i i 1 1 g  w i l l  1110 ~ l a * l : ~ y ~ ~ l  (l!it  il  - 1 i i p p i t t ~  € : i c i I i t i c ~ ~  a!-P 
pm~-itlr*d n i  I'r111t 1-cd11.1, ll:~!. r l i n  ~ ~ l - * \ ~ R ~ t . i * i ~ .  : i ~ h + l  11 ~ ' ; t i l n ) : ~ r l  is l m i l t  fro111 

the hnrIw io rllr t n i ~ u ~ < .  
t ' I ~ f i ~ ~ ~ r ~ - t ~ ~ r  # t i  itt, J ~ , , r ~ . - ' l ' l  t t -  p l ~ , v - i ~ * : i  I p i n d ~ ] l ~ b i 7 f  i ~ n q  ~f t l i ~  ( Y R I I  ~ c r ~ v  

int1141 ah l ik th  i l l  1\11 t l ~ t a  * b t i a t ~ -  : I I I I !  i 1 9  ; i l l  t):il*i.  ~ b t '  ~ 1 1 t t  [it!lfl 1 . i s i t v t 1  1 1 y  i l lR 
witcr. Tllc r - n w l  I.CLWIII! >!I#- I lit' Il:11'111us \ ) i t  i l l ~ i i i \ o ~ ~ ~  rm~ls  11f t l l v  Eust 
mow tlinll  i t  dew- : ~ t l t l ~ t . : ~ r - i t r ~ .  I t  i- ~ l ~ l r i l , l , h t l .  ton. i f  ~nliclr of t l r c  void 
tw~fl t l  IF ~XP< I  HI tts in ~ ~ c 1 1 1 t 1 ) v t ~  \t i t 11  : ~ ~ ~ t l i t - a ~ ~ i t ( ,  t~ , :11  l'11r t l o ~ ~ ~ ~ * s f , i c  tlscl; 

and aplilin. under orrlitbnv. I11111dIit1,n i( w i l t  ~ ) r n l ~ ~ ~ t ~ l , v  ~t'tlrll i t )  1111ito~t 
1 1 1 ~  S~LIIIZ* p ~ t t h ~ ~ t  :IS t h t ~  ~ H ~ I ' { ~ L ' I -  gs11(1t&s of ~ t ~ l l l i l ) i i  ~ I I I I ~ I ~ I > I I ~  v t ~ t l ,  w l ~ i c . 1 1  
will not, (d LYMI [KC', i1111):i i 1' i ts  1711 1111' f t ) i '  s t ( ! t i , ~ t ~  ~ I I I ~ I I O S I ~ H ,  1111 t wi I I 
r l c .ce~4 ta t~  c:atrfnl 11;111rl l i r y  i l' i t  i s  tu H I ,  i l l  I w~ul,clc nit11 l'ct1111syl- 
\+n[tia or l l v ~ l + l ~  ; I ~ I ~ I w : I C ~ ~ I I ~  11- :I t l o t l ~ i ~ ~ t i t :  t'1ii11, 

Tlltm I c l l l c l ~ ~ - i n g  t:ll)lr i11c.I IIII(!S :I 11 l , I i (?  I I ~ I I I ~ ~ Y ~ S  111111 r - i l  l dwi13~1+1  rir* 
r ~ s t h  m l ~ i r h  11ia1-c I h ~ e n  n u ~ d c  of t l~o  13r1 . i  I I ~  I t  i z .4 ,~  I.o:II. 'I'lw li !st 
nine sanlples were c o l  lecttxl I y  i , lith I! 11 tlior 11 111 I I ' C I I ~ ~ C Y ~ * ~ I ~  1 l  ~ t *  r'rl111 l w i -  
t ion of the entirtb *am ; th;lb is, coal wan ci~t crcnly I r o r ~  tlic sc&nlla, 
f ro~n  roof to floor. 



- .  . - -  

1.: , t 

i. t>l!v-u*n t'1't~u.k 11 ... 
<R. ( ' r t r l ~n i~ t  'I--I,~ 11 

HI, ~ Z ~ I Y I  IIK r i l ~ ~ ~ b ~  ,- 
11. l l i * r l~ i~ l l l ~ s , ~ ' , ~  

!?, I i111 trtrlldafL l k ~ v  P *  

1:i. ~ ' a i l l I l ~ ~ ~ I I a ~ 1 ~  1111 v o  ' 
14 ,  I ~ u ~ i = l l l ~  l t i vd~ r  f .,. 

- -- -- - 
'' Klrlll~vlt* r-rvllr*'l~.d! In a;. 1'. \ In r l !~ l .  . \ i ~ n ! y u l ~  m111 l * : i I t ~ r l ~ ~ ~ ~ r ~  r c t ~ t  Ivy 1 7 ~ u ~ ~ l ~ ~ ~ a t r ~  II~I 
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;I~trr l! / .ur .rr  I!!' r r l l r r  1. ~vbrr ls~ l 'nr r .  r.rrtrrlrrtrf#n~t. 

- ,  - 

Lr~nllty. 

n 7: 

- . - - - -- - -. 

l~~*nmylrnnla,nr~thnu~itn I 
( I h v , b r o K c u ~ ~ j r #  ......... .?.:m I S.r;i_u M:~UI n.41; l#l.6!t! ....... ........ ! 4% %I.& ?I.\* i Wnllm. nni.l~rurlts ( n ~ c i - -  ....................... . . .  ny..,,~i,,, 1 i .a4 5+1.,I 2.4'2 

Lr~ynIwr -k ,  a~~~ i i ~ i~ t l i r n -  I I 
.. t.110 ~ r k v r > ~ g i ~  <,f 4 1 v . ;  I.4M Ll.lK4 7U.%3 ; i . t & G  .*;I ........... 

P m ~ i l l ~ l i ~ t ~ i u .  ~ + i n i l i l f i l ~ ~ u i -  I 

l l o l , l . l l r : t . . .  , ;  I .  ;.a I .c* 1x .w ~ s i ; n  IR.L t r l . ~  4.4cl 

Itficrl'r~w (:~r.pk, sl l in i l  r i tn-  ' 
........ lui~~r>u,unc~rvri~n~~h,~L 1%) n.. .,TI al.31 I TO.U.1 3.81 

............... ..... 19.41 I W.Ti 4. lil 
( + u o r W  Creek, c;t?mihitn- 

........ nl~ll,,ll~ (N,,. I U I I  I j #. ..... 1u.m HI. la ~ 1 . 1 ~  

C+er)rg~w Cr~wk, gumib l tn -  ........ III~; I I I I I~ I . !MH~. . .  . h i  1 . 1  7i.11 m.11 1.11 %I 
1 4 c o r ~  LVenk, wrall>ita- 

U I J ~ I I ) ~  (No. !WIIE) * ...... ........ Z1.m %.{E4 :<.in 
Pnr:~hnntnn (Q n f IL r i i h -  

l u + ~ t ~ t  r. wrnihlmmiuon~ ......... u u r a r ~ ~ u u r  17) f 

3 . 1 4  m.mi z.nz 

6.4111 W3.111 Y.?! 1.41 H,4W! ........ LW.:M 7l.tlS 5.W 
Cornnz. hitnminmq (no- 

cmgo of 41 i ............. ...................... 31.;Kr BH.rYI 5.1V 
Haninmn. l r l t n n r i n r r n s  

(n\,knrw~uf4bi .......... :41.7li :#:.,-d i%lI..rw8 ................... 
XPT Muih Wnlpi I wort- 

~ = m  vaxd f leI*l ). L i t t lu t i -  
numn uxrsrrnm u l  13 8 d . I , : I  1 1 .l::!li 

XYW Wuth n*aIwr rlbhrt11- 
e m  c d  fivld I. Ititnu~i- 
uuru~cuvt-r:~.~crrf;;.; ... . .  

* A Q ~ I ~ c F ,  U. A.. &ti .  R q t .  f;~a,I. S t t r s - ~ ~  P V ~ I I . ~ ~ ~ ~ I I I I ~ L ~ ~  139:~. 1% XI$, 
1,hri. Ed.. LesCt!nri~)n~ B r i ~ m ~ ~ n i < ~ n ~ -  b.1 ~VIIV ~ ~ ~ ~ ~ i ~ ~ ~ t ~ ~ ~ . t ~ t .  $-*#I, I. I), :Hi. 
*AshI~rtmei-, C. A.. .Ann. Rt-pf. { h h d .  >llrt-+v)- F J * . ~ l t ~ - y I t - ~ ~ ~ ~ l : ~ .  1-G. 11 :ll*. 
~In-Mte .  I. ('.. <+wtl. 5t1ri-+-F \ V e t  V i r r i t ~ k ~ .  I-4~1. :!. 1111, +Edhv. +?a;. 

*'II(-w- n m  frsmi~hcd 1 % ~  llr, It-. R < 'It~rli, St!tttn g~%~tcw#.f txf 3!11r> Inl111. 111111 w i l l  In) 17i111Lfsh<!11 
in n tjrt hmmi~lc. wlvrrt (11 t h ~  I l n r _ c l n i ~ ~ l  ri..~.la~rir.r~l s!u+vt*). I~II r tr*. ,.rrltZ rrl' tt~:lt ~ t i ~ t t b .  

~ I T l ~ i r ~ .  1. C.. Gmd. Snrwy WPS! I - i w h ~ i i t .  rvl, :?. 1,. <i7*, 
UPittmnn. E. F.. Jliu~-ml RrVpmm% 111 Nvw S r ~ i i l j l  n'~11.r. 1!RII. 111). :f?(..:tCH. 
h PIwIr, H.. nir ('r~1~1riRc Prru-I-r nf Fnrlu, 1 M  11. !%?I. 

~DRWWII. n. 31.. 3iiarml R - ~ n l t h  nl Rritiuh ('rtlurrhl~kt: Itl.~tI. Nnt. IIL*t. fiurwy Cnnarla. now 
wr.. rnl. 3.gt. 2. p- !w R. 

J P i t t u n .  E, F.. Mi~ l rmf  Ra*mnrr r ~ t  NKW r*lttklr \TWr.*, I!Mll. Irp. :W-M. 



I I ~ : I I - ~ , Y  sVil I i : ~ ~ l t h ~ i ~ ~ i k ,  of S C > I I I ~ ~ ~ I : I ~  t i*oi~ tj~ositiot~ f1-f  t IH* ):I 1 4bf 
1 1 1 ~  I<i:rliivv, hsi11 ( l ~ ~ - ~ ~ a l s o c l i }  i t1 ~ ' ~ ~ I ~ I I S ~ ~ Y ; I I ~ ~ I I .  :)kt l ~ t ~ i g l i  i t  is ] I I I I ~ ~ = ~ -  

r t r ~ c l  Ii:ln :I bipliel* !~rt::~t irlg pow 1.1. t,Ii:i 11 ili:lt VI):I~.  It ( I  itl'erq I'I+OIU t l ~  
: ~ ~ ~ t l l r ' : ~ c i t ~  of Pt?1111syl VNI ia, :111r1 I\Tulcn i n  hariug rnt,lnr v o l ~ ~ t  i lr I I M ~  - 
trhr ~ I I  p~rq)r)rticm to thr t~mouiit; of lixetl car1)otl. I n  thr  tit> of 
fisrrl c,:11*1~1t1 to 17t1rlLtilc ~i~t lb tcr  it; is  ne:lrrim to tlic 13c1'nir.ra I):~.<i~t.vo:tl  
l11:~n l,o ntiy olicr c.rtal th:tt. r e ~ ~ d ~ c s  t,l~le gcncn11 mar'Irr.t. It i- :lltnosi 
irIcnt6ciil III  b ~ ~ l i l l f i  powm., as ~ v c l l  21s in tIte l oc~  mnoclrlt r a f  i t 1 ~ 1 j 1 r r . i -  

t ~chs, \rith lllc? I'o(:nlrot~li~s steam colil 01 7ITcd virgin it^, I)ut rsccls 
tllis chmtl 1ia~i11g :I lligli(rr proportion of fixed cnrl~mi. T l i t ~ c  i s  
no otJit~~+ i~o:11 1vit11 n ' I l i ~ * l l  it, is likely ct~mc! into gcne~~al cu111p~t i -  
t io i~  wi t l i  t~11iv11 it i? to be vo~npitrptl, for ii, is f n r  lljgklcr ill l ~ ~ ~ i t t i l ~ g  
~ ~ o w t ~  :111(1 in p~ll-ity t l w  any coal that is mined 011 the Pncilic 
cboast, w l ~ c t l ~ r ~ ~  in tllcl 7Ti1if ctl St,:~tes, in Canada, or i r l  Anstr:rlin. 

r 7 I lir W:I 111:: olwnckll 1 milt. nott,h\~c:sh of Ci~noe Lit11rli11g 011 Sl1(11-rl~c1.r1 
C ' ~ P P ~ .  urld also ui:ay tlre I~r?:~drnaten of Tetnit Creck, IL~Y l)rold>ly 
I r:tur..r:r~t:~t i r - l a  r r f  1 11 i1111~'r S~HIIIS of this wgiill~l. 'rhcs(1 c ~ : I I c ~  
rlill'vtb f i ~ ~ i i  lht: C'OII~  of the 20-foot fiealn in 11n141iy a less js~moirnt of 
fisrcl c.:~~-lrtll I i t 1  j)~-r~l)rlrticl~l lo tlie 1w1:tlilc matter anti iu har ir~g  a 
1ligI.lrcli. l ~ t ~ t x n t ~ ~ r g ~ ~  of :~sh  ;~ntl  sulphw. The  hen tirlp powur is cori- 
w c l t ~ b ~ i t l y  Ics5. They 1uw11t1,le coitls of t h t !  rc~~liil)it~~tlrii~t)~i.: typt: 
1 h:~t, (sl i t  PI. thr  m: l rk~(  n.4 high-pratlc stearli roaI3. They i*ol-n~5l)c111rl 
irl tt!xti~rc!. c~otr~llo~it icm arid Ileal ing ptrwcr. to the high-gr;l(lc I'ocil- 
l~cu~tzbs (ITr>,*t Yi~-gj!~izl) ; & i ~ t l  ( ; ~ v ) r ~ ? ~ q  L%cclc (Al:~ryIiiutl) st(b;111i ~ ( ~ i ~ l s ~  
:1iic1 ;I 151) t o  wrtlc r li' 1110 wiriil~it~~u~urlinous coals of Waltlus. 

1'1111 tboliv cxpos(>~ I i t 1  the sout8l~r.rrl (*nil o i Curljot1 Mo~ini i~ in  is  an 
inbc~n15t iiq ,r[rposi t ,  wliclr mny pro~~a  of co~~sidan~lr le  va1111h. T11v 
: ~ ~ i i ~ l ~ - ~ i s  S I I O I ~ ~ K  it. t41 of gi-vttt purjtg nr~rl llig11 hciwting potvtr., It  
will  1114 s(!t:ll f LWII f,llr* m t i ~ ) ~ ~  g i w n  011 page 30 Lhilt it is I)rokr:~~ 1111 

lpy p:~rt i~igs i i ~ i u  $1 I~I~III!)LT uf t11ji1 w : ~ ~ ~ ~ s ,  ~ v l ~ i t ; l ~  vuqT c c > i ~ ~ i ~ l ~ ~ ~ * : ~ k t l ~ +  
ill ihickn~s.; wii,lliii sl1or1 clistnnccs. Jt lnllp lm t ,Jlitt  snmcl ol' tllc~sr~ 
wi I 1  brh f o ~  t 11d slrflicicr~ tlp lhiclr nrlcl persistent to be of c:mwc>~~lie ill,- 
~wrtallvr!, P a ~ t  of ihr, coke is der~m aticl bard nnrl shows :I, wt.11- 
n~tlrlic(1 c~olunu~nr s t~nctn~r , .  Tlw l3~t t~r  will h ~ ~ l t  i l l in ti11c. h'ng- 
~rwr~ts  1)11 l l a n ~ i l i ~ ~ g ,  1~1111 mill t,I~us be tit it tFisnclt?tnt,ap fi-l'olht I llr 

~~lnrlic!t shiru1l)oin t .  'I'hr product shoulr l 1x3 cuefully s~lw~licdl: t ~ n r l  

tlien lllr lnmp will ntulce a ilonlestic fnel [of higli gradv. 
J / , d l r r ~ / . u  r , f  .u?r ;l)lrt c s r r  t.-TFlcn! is now IIU luctal nr:t~.lcct for tlrrl rc,nl 

of- t , l l i ~  firld, wl~ic'li tlici'r?fli~~ 11r~r>!,-;it;l tes shipping for l c ~ u g  ilis- 
~ : L I I C ' P S .  Tt, is O I I ~  of t11v r]ii[~siio~~ to lliii~~c of l)~~ilcling r;~ili.t)t~ils to 
tr mi~rket,, lacanst& of rhuir l~iigtll ,  tlic ~1iiIir:lil ties ilnd rl,~p4~11sc of 

-1 - ,i I \\ ;LP C'OIIS~I*LI(" ii111. : I I I I I  t ln? I-:ISC of I \ ~ : L ~ C T  f 1~~11sportfit ion. TIIP 
avail ttlblr l~nrbors >IW Col\t l+r>l l~ 13iir nnrl T<atxUil Ray, ant1 cttr.11 
nf 111(*+. 1~1s its dis:~clvant:~~t+~ 'I'llc IV: I~L .~ -  I 1 f  1Cnb:tlla Hnp is  appar- 
e11t1)- Y~*I:\. rlwp t r b  tt sliort tlistnnct~ ~ T I I I I  the sl~ofi, Ilwtzglt i t  is 





rm2~. -1 third mute worrlrl cxtcnd f r n r ~ ~  :I lcmy pier nil t l ~ r -  r:lhtmr~ 
sitkt of C<witruIlrt. Thy rtp tlic lielnl II:tls cast of Rrarir~g lii~tar, plst 
t l z t h  tl:iht P I I I ~  of E e ~ i ~ i g  Trl~Iii* 111141 I I C P C ) ~ ~  I Tl~ring River ;~bcn-e its 1.11- 

t i a : ~ r ~ c r ~  i t ~ t o  thr 111Iic : f1'0l11 hr.111 1)1":1!1t'l1t'c: ~ ' t l i t l t l  In* I l l l i l t  4111 t l 1 4 ~  t':trt 

si, 1 4 1  I )  r S ! t p p l ~ f h ~ ~ t l  t'1-11t~Ic :~ntl 111) 1 1 1 ~  111)rtIi(bri1 lt:~111~ t ~ f  l<ori I I ~  1ti n ~ r  

t l r l  t htr t!?rttlnsicm ~ I I  t1ic iimt ~.or~tc. Tlw ItanflIi t ~ f  tliis rui~cl w n ~ 1 ~ 1  
la 15 rl~i lrn frtrtrz tlrr pier to the jri~irtion m tlw rinrtll I~:111k ol' 
nc~i i ig  1Jir-VI.. 'r'llt* rlistnnces fron~ this poi~lt t ~ ,  ~ , I I c ~  rr);tl  01)~11iil,v~ 
nu V:II'~HIII C~.t~. l i .  tilid to tile nl011t1i of Stillwater Creek, arc1 17 
t~iilcc. 7'11iq rrrrltqa ~rt~lllil 11n1-e t I i ~  orlrnr~tr~g(.c! ol' a more recurr 11i1rIm 
I I I ~ I I I  t I u b  Ii1<1 O T I I ~ .  4111tl i ~ l w  t h ~  : I ~ I V I I I I ~ : ~ ~ I ~  tvj' 11 sriving in rlislamc~. 
I t  11-tr11Ihl I t : ~vv  t l w  t l i rndrnn t~~p~ of rrrrwai~~p Ijt~ring, Sitrhntralc, and 
o t l i ~ r  ~-ivr+rh. IV tli(-ll  III'C' li1111It* to sevena tlontl.; c l v l l ~  ye:4r. nncl tlrc 
f z ~ ~ t l i c n t .  I !i+~tlz.arttktg of' I l a ~ i n g  its 1111rl~ar linl~lr to hc Mmkecl \vitll 
icu clurirrr +rrtliv (11' 1 IIC zvi l~t~r  montl~s. 

. b l i ) t  h c ~  I 1o~4Illi~ 1'4 1114 r b  ~vt~l~l i l  t'xtr-ntl fr-rml tlic ~ n s t ~ r n  shore of 
C'nrttrnllrk~' 11f11.1 itl.nf;t~ral.d until it r~ncht.41 t lip d ~ n t l  n~oraine of 
(hr I k ~ r i i ~ g  I;lt~c.idbr. : thr*~lri* northimnl ;~lotr,rr t ltr ~ t ~ r l r t ~ i ~ i ~  to the 
hl~or'ts of I( t*ri~~g I<iv[rr 112 or titSilr the rnr~b~tli of St i l l t~~t t r~r  Ctvck. 
Fron~ tliis 1,oitlt l)r:lru~l~rs m11lr1 I F  built up Iicaring Rirrr t r ~  Cnnyon 
('r~tllc, ill> St i l l t v : ~ t t * ~ -  ('rw*lc t o  ~ I I V  coal op(61~i [I* 1111 ' F I - ~ ) ~ I  1 Vr(bib1; :11t(l 

Idt~litm I~II-~II;IIc;I. : I I I ~ I  tbitlit*r frfit~i t h  Id<+* L'i~d 1 0 1 1  ('IYvI< ~ I V  11y 1111 

i~ i# I ty~ t -~~<lv~~t  r~t~attm i l i j t v ~ ~  IA~iiig River 211itl 111) S l ~ c q ~ l ~ t ~ i l  [ ' ~ ~ i v * I i  to 
Ct~rEnt~ I ' r t~k ,  'Tliik I n a n i t l b  ~ r - t~~ l l ( l  lmre ~ I L C  : ~ ~ l ~ ' : ~ i t t ~ ~ g i ~  nf rmll+y 111111 

c.l~~.np, ~mttli~lg t j \ - q ~  t lir rlond ~ I I V I ? !  n~orair~c : ~ n d  uS rl-os*irhp tllv 
Y~TI~ I - -  t w : ~  ~ I D Y  t11tair s w ~ ~ c e s  I ny 11 Inrgcr n ~ t ~ r ~ l w r  of SIII:III I ~ r i t I ~ w ~  
I 1 I I 1 :  I t f I I .  It W O U T ~  li~rt. the r l  isatl \.iliit~tprh 
c b C  1 I P ~  ttg s t l ~ ~ ~ t w l ~ n t  Pntipl. tllf~n the 1:1xt mute. Thc? prti.olruo~ co11lil 
Iw ~ l ~ i t ~ l ~ ~ ~ ( l  rro111 t I t ~  ~ ; I I I I F  I ~ i t ~ ~ I ~ c ~ r  115 t i l t h  v<~:II, and as the ~ V ~ I ~ O I P I ~ I I I  
I rylt is  I I ( ~ : I ~ ( ~ I -  tllr v o ~ ~ b t  t l i ~  1)rul llrln of t rrln.sporhtion prior to 1vnt4-r 
hl i ip~~i~~nt ,  \vr~l~l~l  not IK. :I wrio11s 0 1 1 ~ .  Thr wells whir11 hnl-ta lwrn 
4 1  ri I I ~ t l  111) to  tlw p r ~ w r ~ t  tirntkq :111tl jji~d~nl)ly tl~ose ~ ~ , l ~ i r l ~  will  I H ~  
(11-illrtl i l l  t l r v  i~~inrr-~li;~lc futtl~v, :lrr nrrlr t lw mast, s r~  tllnt t rn~~y>or t r -  
t i011  i 1 1 t l 1 1 0  l ~ i a w t ~ b ~ ~ l t i  I ~ ~ ~ ~ f f ~ r ~ ~ v t l  II,V vtnrys1u~rt l l ipv  l i ~ i ~ s .  TIII. 1)1-41<-  
jwrtirv r.;tilron(l tct  111th cr~:~l ~uiiich 1~o111ll 110! ut 1111 Lr nc~detl ftlr the 
p.1 rt~lt*41~11, 

If ri j i tml t l  4ioulll 1113 tlrrrlo~s~rl ml K'ilcht~wnfi Iiivrr or to tIir cnxt- 
\\-:.art1 in 111s Y:~htttg ~.cyioir a E~mg pipcl liiic* wtrr~ltl 1w tt~wss:rr?--, ::rntl 
s!lip~!~tq~t* wottltl lh:~vtm t t ~  lit- t - t Y t v - t ~ { I  ctitlit*r frnt11 t11v c~nst~rrt 41(mrc* tmf 
c o ~ ~ t r i ~ l l ~ r  1111y ( 1 1 .  I \ i t #  pi 1~ I i 1 1 ~  ru111~1 l W  c~rritb~l  : I V ~ M  1hbril-q IIire~.. 
It is s:lirl n I - ~ I ~ I I ~ ) ~ I I I , Y  r r \ t  1 l i 1 1 ~  a l ' l i ~ i i ~ ~ b  ill this t ~ y i o ~ i  l ins m n r l ~  stti-i7tlys 

for 3 l ~ i i b t *  I i t i v  fr11111 ( 't~i~tr~llhlr I%:I>- f 4 1  C':IIW Y : I ! < ~ I ~ .  :I dist:it~(:c of 
:il)o~it 7.7 t ~ l i l t * ~ .  



GEOGRAPHY. 

' ~ I P  r ~ g i o ~ l  nndcr discnqsion ocrilpics t110 westCr11 shol*c of I!ool< 
111lrt from the fort?larirl rm the rlortli sitlt? of l l l ~  t.litlnnnct: cd Cllin itmn:l 
I::ly, strut lnvrst\~~anl ~ O Y  : I J ) ~ I ~ L  I) 11bi1e.q~ td) tilt! rnoilths of T3r1ocl1lii11'~ 
t111tl 1li:lmna hnys, ~ n t l  ~ s t ~ u t l s  i1~1;md. with a nlnxirn~lln wirlt,h of 
n1~11t  10 miles, to Ilrc crystalliu~. t+c)c.lrs rtt thc atsttrn froi~t, of tl~r 
<!higinit Afo~u~ta i 11%. Its qn(rci.;t i ur.1ntles tliv tlccp jndpnt a t i~ r~ i s  of  
Chinitr~s: Enovhldn, anrl I1i:lilma hi~ys. an11 tllr l e s w ~  ones of Oil n ntI 
Dry havs (Pl, I\'). 

? 7 LIlr rwgicm incInt1r.s a high nlollntiiill range, 2 T ~ I I ~ B  of l o ~ ~ r  
Ilills, ond an intm.vcninp r - i ~ l l r . ~  rrgion. l'hc ~ n g g e d  Chigmit MOIIH- 
taina have nn average el~evatio~l of ilLont :;,5C)O f(r:t>, nild arc ~>arnllcl 
tn the: general SIICIIY 01' tllo illlet. T l l ~  'I'ilt~tl Ilills from t h  ttlioutli 
of Enoclikin Bay rnorthra~t\\ucrl to Snng IIarhor rixn parallel to 
thc C O A S ~ ,  nt the clistn~lce of :I ~llilc, :111d 1i:kvc :I gcnc.raI ele~ation ~:f 
11bout 2,200 feet (1'1. Vj. ,hl nwu of depression ocrmpics the pesi- 
lioli ~wtrncrn ~ h t ~ s r  t ~ - n  ranges, n ~ ~ d  cu~wis is  r r f '  lllnuy valleys drninerl 
by st.re.uns flmvjng into thc l~ays anmed above, nnd of in-eg~lar ,  low, 
nmntlcrl hill>. Thr rliri~?c-: l)c.t\~-ccn thr drainage systc!ms nrc tow 
:unj pcrrnik easy purtugc?. Tht! strparns arc :]I1 ~1l'Kdll, for the most 
p r t  nnnnm~cl, nnrl tant ircl!. ~ l l l l l ~ l ~ - i g ~ ~ ) l ~ .  

Thr! lnwl nllrls nrr cor-r~rcrl witli dcnw v~geiabion and consist of 
;I I ~ o ~ l t  hnlf  ~~~rviilow ntitl 1131 1' f o r ~ h t .  Tllc nlenr1n~r.s nre rlwply 
~ I Y I * S ( V ~  :11it1 :trne [lt>tt11(1 ~ \ , i t l i  qtnm-t-- tbi' (-0ttq~1iwooc1 itrld titivlwts of 
nltlei* ant1 ~r-illow. '1'111, Forr-t.; cvrtisibt nf n f:ii r. gro~vth of .;pnlcc aiul 
l~e~nlock, it11 tl t l~n~igl i  1 rvv> :I not Iarg~,  t l i ~ y  art1 sirihigl~L n11d sn11i1(1. 

A wag011 rnntl li:~? I 11+1~11 1111 iIt fro111 thi' 1onr~r I :~ t~i l i l~g  1)oilit c~f 
Enochlr i~~ Ray to t h t h  Iwqill of Oil  Thy. : L I I ~  t l l ~ r c  arc clr*:~rcrl irails 
~ I W I I I  tlitl 11il:1tl ~f Oil l<ity 10 I ~ , T  I k i ~  . t I> I A P ; I ~ ~  tif t lit3 c:~st(?rl~ :WIII 

of X~iwlilcjii I3:ly. :III(I to  :i 1)11i1it o t ~  tlw ~llt)ri> 411 E n d ~ l l l < i ~ ~  Bay 2 
miles:~Lor-c~ t l r t ,  l o ~ r . r ~ i ~ l u ~ r ~ l i ~ ~ ~ .  Tl~r.~?cb itw :11+,, t \ \ .41 trtlilc: ~ I Y ~ I I ~  T)r*y 
nny to the q 1 1 ~ s  elf Clii!ljtlia 11:iy. n~irl :I j ) t ~ r t a p  tr:~il  fl-ctrn l h ~  lienrl 
of~~11o~h~~i1~1~:1~tntl~r~l11~~1~l~1fCl1i~1it1i:1 13i1y. ( S ~ T  Pl. TV.1 

GEOLOGY. 

The rocks of this regin11 mnsist of n zonc of mnssirr vrystnlli~~rs, 
cxpost?d in t,he C.lligulit MOIIII~~L~IIS: :I sedil~lrnt~rj' formation of 
,Jurxssic a p  in x Brlt ~ ~ 1 s t  of f l l ~ r i l ,  t t ~ ~ l  tt *rips of o ~ ~ r l p i ~ i f i  1tgg1oir1- 
orates, sh~los, a11d I-~~rl;lrd vc)lranic flows, w11ic.h twc irsposc:rl i t1  tlw 

' Tllih: has 1 ~ ~ 1 1  ~ ~ ~ r l o u d g  ~ [ ~ ~ ~ l l t - d  :111 tnewkl~i, I~~~iewkikjii, ~ i i l s r . l ~ ~ . ~ ~ ,  :111r3 InnIslieil, l ) u t  
that berr given \u wid t o  Ir- tllr v ~ ~ v r < ~ v l  sl~r.lll~lg 18 iJllL Jt~~s*li l l l  ]lamp. 



'rvrtin~~y : 1 3 ~ 1 .  

S I I I I I I S ~ ~ ~ P ,  sl~nlr, : ~ r l c l  r.nnglornepXt~ wi t l l  Iosnil t m n  r ~ r i r l  Itlnrt*;-- . . l a K h ?  
I - ~ ~ H - P  .Inr;w<ic.: 

N:tkb!rk hrrtlllrtiut~ : I~lterlwdrld sedimpntrr nr~d  volfiuilr 1'w.k~ 1 111.-  

kuutn, r l~kd~[ t r .  tuff. nnndqtone, and s11:11~) --_ . --. --. ---------- -- - Tr, lBHI 
. \ggl~~r~~'~:~te ( t w s t  dcvc10pei-l oo R ~ e ~ r l ~ l r i u  Jhy) ---A_. ---- ---  -- ~ - - :\(HI 

3fIaI111~ J~ir;~u~lc.: 
1Srlucl1ki11 fnrmatichr~ lahalr  nut1 n:~uilxt~np wltlt Arrtuc* r r ~ i ~ f i l ~ , l ! u * ~ ' ~ t t t ~ ) .  :I. IRIO'I 

P I ~ - - . I I I  ~ w i v  : 
~ ' 4 % 1 4 S V  ~ r y t i ~ i l l l l e  !vKks- 

Tlic! rryqtnlljne rorks of t . 1 ~  Chigmit 3lonntnins clstentl nlnnp thr 
c.nkirp we.;twn shore of Enochltin 1311)- alnct Imk11 s!illt)r~as t l f  f lip ~~rl i ' i l i (* t 'r t  

111'111 of tll:it I1a;r. Tllena is cnnritI~!r:~ IIIP vnrirty in titr writ&-. 11ut 
g r n l ~ i t c  tlnd rlscl~~ similar in t~xtnrc nr11 p t lvr :~ l  tlpl1cltr:lnr.t- !,rri- 
cfi ,~l~in:~te. 

Tlie exposzms along th.r emtern rnar~in of this Iwll rnrlsidt nf 
1t:ls;llts v:lrying collsillrrilhly in nppcnlltncnt?. Thc cwstrrn sirlr nf tl1tl 
point h e h p ~ n  the arms of Enorhkin 13ny conirrins gootl ealwst~rc~ of 
:I ru~tl~lisli l,orph?rilit- rorlr, .I g~rrnisli r . n c b l <  iq cs~mw1 pa51 nf tliis 
nrl ill(& ntlrthcm sl~nrr of Zllr ~ n s l r r n  11rrn of thr Imy. ant1 a ~ ~ l i  of 
himi1r11. ctdor :11lr1 ;lplwnr+lncP j s  rsprwrl on thr nortla 4row of Clhi- 
i t  a T11e.w rnrlrs nrc.rr shown IT ~nirmn.wopic s t n d ~  lu TH. nf 
i(l(!ntical minvrnlogir: romposiiinn. nnd wn.r d e l ~ r n ~ i n c d  to I* llasalt, 

The has:ll t MZIY I)p (~itl~tbi* n, rnrmlu~~. 01' t l ~ t *  ~)rc~-.Tnl.nsrir r ~ s l  n!linc 
rwl~ l~ lpx  whiall furrns tlw lnttiil mnPs of I he Cll ign~mit IEouat:~i~l.: atld 
t lw I , : l n l i l ) ~ t ~ ~  nf tllt- Alns lrr~  1'r,11i ns.ru111, or R Imst -.Jr~rm?ic intrl~sirc. 
Ttlc v-ritct. is indinc?tl town rcl idin t'twnlrr vipm. 

i?nnrJ~X:.in fimn,rrf~o~fllr.-Tl~ rwl<s orrrlginp tlw crystnllines mmlsist 
of a I I I E I I  tm~eluntrt':~tr n b  ltur hn.;r, I'crl1nrnc;l I)y 1111,to than 3,000 fivt 
ttf tli~rlc 5n11tIy s!~altw wit11 t1cr~14on:ll l ) j ~ ~ i ~ l s  of  s i~ i~ t l s tm~e ,  c(ingIo111ib1~- 
i i t ~ .  ~ I I I ~  I irn~qtont. :11i(1 11111114' .rossi I I ~rr ls:  tlwg tlnl well expoml in idin 
rliff* , 1 1 1  lllc! crist slntrth of F;nc~c:!lkir~ Ihg. Rack.; c~f tlw sanlc l i l l lo-  
I ~ ~ ~ i r v ( . l : : l t . n t - ~ ~ b ~ .  vsfrnt I :I tnng f Ilr* 51 rilrr nortlirrti rd f t-nn~ thest& cixpo- 
wttr*-, t,;w-itlg 1 1 1 ~  Ilrwrl~ rl f  C ) i l  r t r ~ r l  T1i.y Il:ly.: tn VIiiriihnn Rwy. They 
Ft:ln& lu>t f ~ ~ i i  ftrl ltrtt~cvl  I I ~  tlr(6 ~ ~ . i t t ~  twva~nrl tltt! t ~ t w t l ~  sllvrc al! 





Thc lowest IlrrI is a h,a.%I ronglomcmte a1)ont 30 f ~ c t  t,I~ick. Tllc 
pcW11es anA Itirg~ (awrnging wren11 inches in di:~wetcr) and w ~ r e  
rlcd v r ~ i  fl-om c-rystnl linil acrks. l-r~~incipally grnuitr. The sh~lcs  at 
t l i t l i r  ~ c i y  c * o i ~ h c * t  wit 11 t l 1 r 1  c*tul,rrlt ,~t~or:ttr :uW fos$iLf~rol~s. 

Thr l ~ b i ~ l t  i l l  tlrr .1111111 r i l l t l  1)1! t l ~ t b  c i l ~ t r a r l r r  t i1 thc ~asi'vn n r i l l  o f  
E i m r l i l < i ~ i  1i:i:- a h  ~ I O I J  5 - ~ ~ t - t = i ~ : t  I I i ~ ~ ~ i - r t  rps c I f +1~:11i=, ~\.itL SCVPI*:I~ 1)~tIs 
: ~ h i i ~ i ( l i ~ u l  t i l l t v l  r\-.illi f~l--i?.-. t n ; ~ c . l i  I ~ t . t l  I + t . i l ~ g  f l n n ~  10 to 25 ~ I I ~ : I I P S  
thicI<- -1i1o11 t 30 f ~ i ~ t  t ~ f  ~ I ~ I I L ~  i~ ~sptw~tl. Tlw s t m t : i  i m 1 ~ ~ ~ ~ 1 1 i ~ I ~ ~ l y  
i11m-r~~ zlnrl l ) ~  blow :I (-01 lrtn:r l t v l .  : i i ~ r l  t l ~ h i - ~  :IYC nn jinotl rxptrnllrr:: I ~ r t r r ~ c u  
this point : I H I ~  lilt' ( ' ( I I I ~ : I c - ~  I 111ilt1 ntl~.tlu~a~t, t l ( w ~ * i l c d  i~hr~ve, no r  ftn. a 
i t  of 1 I 1 r v  I .  , i t  I Inn latttar pchi~tt g~lrnd P , T ~ ) ~ I I I ' L ' S  n p l  i l l  

Iwgiil 3nd an1 rcnit i~ ntvl alfilip t l u ?  shc,rr f u r  :4 rlisttt~1~1~ uf : ~ l ~ ~ ) i ~ t ,  :I 
-r l i i los ,  thth st rat:^ rxl~nwi! i l l  t 111s i11 t r r~rnl  !)ping II:LYIC, SRIICI;V. fwsjIift-r- 
011s s h n l ~ h .  Id'( >bsiIs n-tb1-th c~ ~IIcctorI f m n ~  t l l ~ s t .  xot ir l s ,  hut wrrc  mixcd in 
trnnsl>c)l-t:~l i m ~ ,  :111tl i t  is r.cui+ckrl ~ l r i t t  IF lint pob5ihlc ir I g i v ~  the fan nnl  
lists ~ e p : i ~ ~ : i t r ~ l ~ .  'i'l~cl rptrintt~r~s of t l ~ r  cr)~lkl>i~lril f a t ~ n n s  h a w  I~rrn 
n ~ b ~ n i f  i r ~ l  to  I h.. T. n'. Sf 11111otl .  wElo r l r ~ c r l l ~ i n t ~ r l  rhc fnl lorvir~~ spccirn 
a n t 1  ashiglicb(1 t l i ~  fatulns to r l w  i ~ ~ i t l t l l ~  Jur:~+sic. 

''l'l~cse lwdr were irxceil nn fnr ~ ~ o l ' ?  11 nn Stitrg n:irIror Anrln:: I Ire u11111rnrr nf 1904. 
'l'llr rt>llrvnll.d i ~ i l e r u t ~ l s  111 tlllr swilw ;ire very Inr  ge. " h e  totnl tl11r~l;n~rr ]$rolml~ly 

r x 1 4 %  :3,0<1l) f e r ~  
I On t l ~ l n  poll11 ltrp also lnrw mnRsr$ (not in ~ $ l n c ~ l  ~ J C  b o r n  sandy shale;  there arv 

I I I t , I 1 1  I In 1 '1'111. 1l1~n'ld~i.s  are .?IIVYYS 
nonr tlw lwwnl c-rutnct of ilro I.:r~(ir.l~kln loral;!l la>u n n ~ l  r;ip r i o t  Imrr Illnr?l  trnns]>nrt~,d fur. 
'I'llr kalldatlrnea Ileotn al>lrll  tl~t-srb 1ltmirlr:~lbly rh:irlllh wtlrl' ~ l ' t ' l ~  tl?l~llb? tilt> ~ I I ~ I I I ~ I Y ~  ~ > f  1911-1 In 
t l i ~  r r g l , , ~ ~  tn tlrr ~ e ~ r t l ~ w n P r l .  





Fossils ~vi-1.0 rnllrrfrrl frnan rltr-mtiw tllirlrr~cl*~ nf t l i ~ r ~ ~ l w ~ l ~ .  1)r- 
T. llr. Starit cln 11115 icl~lii~ iIial4P ~ I t t l  ic,lltl\vi~tg fclr~i~h. \vIiirIl 5 1 1 0 ~  n*l;t- 

limship wit11 t l~r  C:tllrn.i:111 I : r i ~ ~ u  ~jccuwing i n  ISitr.lq~* lwilr tlir 101) 
or t lw n~icldle .! IIEISS~P- 



f : r r ~ ~ r ) r i l f - ~ l  c l t : l t r i l r~r l  xr~f . f i r r r r  trf Ikr. I:rrrrt-ltLirr f r r r - r~trr l i r r~r .  

STAIIIP 1 I : l.-l~.l. 

11:trk4t:lli ~111111'. w i t 1 1  11111HPrllll?l ~UII~II* tlr t i t ~ l t % t o ~ l a .  a ? b ~ i ~ ~ r ~ . t l t + ~ ~ r i  t i l h v l  
w=it11 # t -a* ! l -#~nw. rv ty l  FIM~-~IIII~I~S of v:I~I~II* I ~ ~ ~ ~ I ~ I I I ~ M M I ~  : t ~ t I  11vta-1k1- 
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I l l j ~ { ~ l i  +it11111 . . . . . - . . .  .--,------.- ....-....................... I 
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........................... 1 hl l 'k  .1lfl1ih \ l ' l { I t  lllll~l,l' fOW411~. 1,k 
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S111~1lr. w l t l ~  dtur att- u l r r r r  f*:brlr l~ [mvkptl w i t 1 1  fiwails, pnc11 Ins i l  h l  1 0  
1 ,  . i l l  i r k  - - :PI1 

~ ' t u l l f ~ ~ : l l 4 ~ l  - -  - > -. . -  .- - - - - a -  -. - . - -  -*------ 
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I'ar:lrrr. ~ r i r ~ ~ l r r r i ~ c . r i i l r  ......................... - .............. + -  '141 
1 l 1 l 4  .................................... 
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']'Ilt& f r t l l r ~ ~ ~ i t l p n  w t q t i l l t ~  tvit? I ~ I P ~ I S T I ~ ' ~ ~  :lt ( )il  Eily. If i5  tbr nllinion 
of t I l r*  \vl-itrll' 11~111 (Ilr lr>\vr+r l:t'!kI fppt ITIUTWII~, the U P I M ~ "  l':trt 
! ZC~II~- 11) of  t ! ~  I<II~I~-!II<~II ft1r111 x t' run: 



811:tlc wit11 tbasils --_----- . . - -----_- .- - . - .- . :k!(l 
('c):lrsc ~:u~(lstni ic---  - _. _ .. . - - . . . . - - . . . - - - - - - - - - - - ,I 

H11:lIr wit11 irruxilx_-_ .-.--_--._. . . _. . 1Ih5 
~'o l l r~* : l l~%l  --__-----_ .___. . __. --  -- 41 
S:u~dstouv :11111 ~ : 1 u 4  s11;1lr jvi (11 p1:1:kt iail~rcssi~~ux--------~-~~ -- 2 l ( J  

3, are 

K:~l<ih~l: Fo'III~I~~~II'!: 
Agglnriitlrr~tt. rvi i l l  :I 1 1  :IIIIIIIII:III(J(~ ~ h '  XIII:II~ 1>1ll111ltw 011r?-twrllt11 to 

1 1 1 1 1 ~  t I I I I I 1 1  1 1  f I l l i  1 Exnct 

l o i t i n  qf 1 I f i t  I I i 1 t i -  1 TIw cliff..: stm t l l  

~ui(lrllr .Turnssic. Thc I l p p r v  I ,:loo b e t  ( znilt. I)) nrr! ch:lrat:terizecl 
. - - . . - - - - . - - - -. - 

" ln(1cterminntc fl-nxmcnta a ~ f  ;t r.vilxl xarcnn. ~ r l d ~ n t l y  not ct=lated tu the  one f rom 
IJerlng Lake (see p. Id), werc crrllectcd 6 fcet above the bnae of this. 
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1 by ill(.. il l  ~ l l l ~ ( l n n e ~ ~  r t f ] : I T ~  ~rplli1loj1odh, rspr~inl ly +VPI-:I I h p ~ r i ~ ~ s  of 
( 'rrdorc,~nx, \\.I1 ic11, ~riill thc. L ' r ~ J ~ u t t ~  ;tea, pr~( loni i~~at r !  rrrvr 1111 other 
Forms. Dr. St:~nto~i  p1i1a.s tliis fnlma near tllc. tr11) uf tliv ~ui;lclle 
.T111.:lshic, it posnil~l y Ijcing illr r*ll~~iv:ilcn t of tlic Iq:tllu-\;ial~. T i  is to 
Iln ~.nrrlparubrl wibh tlit* +Tirr;~ssic roclis ftorn tbld 11i1 y tlr.;cril~cv l IIJ- 1)r. 
11'. I I. 1)all and illso ill Illis ~.cpnrt, and wjili thou: doscrihctl 1 3 ~  rloc- 
101, J-):II l fnbur T(1si.r Ini Hitrlju~' ( S ~ i u g  IIi~rbor) , Ii:~mishnk I~:I,Y, i111d 
other l ~ ~ i d i ( i v s  011 tilt I\ l:~sl.'~(il P ~ r ~ i r i s ~ i l i ~ .  

Tllr K~~ncf~liill  xli:~Im :lrc, ovrrlain hy a srr i~s  of vt~lcailic ilrw-s of 
;1r11 lc~ .4 t t ,  :11)i1 \NI.;;I~~. ; ~ n d  1 9 7  co;krw> ngpl(nn~~.;lir. wit11 n11~r.l1 i ~ ~ i c r -  
hc(ldoll tuff, :lrlrow. tint1 sh:11~. Wliilc thc wgglornrmt~ srmnls to br! 
c011fi iio~l 1 0  t l l t a  sllorc~ I) F F:nnc-l~hirl Jlay, thr  %riv,s :IS a m ~ l ~ o l ~  for111n the 
higll c-onst:~l ritlp* ~ r . ~ l l i ~ h  tcstc~~rl:: froin Ennr:lilciu ntiy tn a1111 Inr?.ontl 
C'l~i 11 it II:I I hy ,  tlw t ut 111 t l~ iv lc~~(~ss  lwi11g prol>:~l)ly rntwv tl1a11 .5JHlO f1~11t~. 

. l y r / ! / / o ~ i ~ r ~ , ~ ~ ~ t r - . - T 1 ~ ~ ~  E~iclrnbliin sl~alcs :as rrpnsrvl i n  the type wet ion 
: I I - ( ~  ovibrl:~i~i 1vif11 ; I ~ F I : I I ~ ~ % I I ~  ~ Y I I I  F(w111ity 11.v t~ l ) ( a l l  of 11gglun~ih1-:1ti1 11;iv- 
iilg :I t-rrrnt~utrrl illic~lal~css of g!,O fcci. 3 ' 1 ~  ])rlJ~lcs miry in sizc from 
lt+,s t11:111 :III i ~ j c b l i  1 0  4 i  illn 3 ii1~11rs ill di:hl~~vtth~-. : I ~ P  IVPH r o ~ ~ i i ( I ~ ~ l ,  

:111<1 ( - ( I I I ~ ~ ) o s P ( ~  l)ri~lr*il I:I l ly of p1.a nilr?. t11o11gl I clt-c:isional prt~l~lrs u l  
so111t~ I~ I IYY t~yst;11 I i I W  01- of W I I  idow ruclcq :I rit w ~ ~ I .  7'110 nu~~i(biii is 
[ ~ r i ( i ( ~ ~ i t l y  11 i ( J I P : ~ I I  i t ,  11-11 of ~i~dt-sit  ic ~:li:trnctc~~-, 

Tlu* iliicli Ilccls (11 ~ , O : I I W  ~ g g l o ~ n ~ r a i c  Il:~\*r ~ P C I I  S C P ~  1 ) ; ~  i l i ~  writCr 
olily i r i  t lic M ~ C ~ ~ O I L  clt~~t~ril>(lcl nlmve: nnrl it is prolj:~l)le that they arc 
:I lorxl f:tc.icoh nT t h r  scrias of i ~ n m n s  An.rrs ~t-hicl~ outcrop : ~ t  t LP 
~ntlntli o f  Chiililn:~ D:ly wnrl nlai~g ihr~ s l ~ o r ~  of Cuolr Inlci, boll1 nortll 
niwI suiitll of tlmt j~ni~lt .  If s i l~ l l  br the casts. tho]  tIzc rcry finc tuffs- 
dnrr,,ls agglompratc CICH:I-~I~C~ ill t , l l ~  Oil Btly wetinn (sw 11). 4:;) is 
~~rnl , :~l , ly thc vqii i \ - ;~lr~~t  of t h r  roilrwr aggltsmcraie e u l ~ o ~ t l  :I fcw 
111ilps ~ ~ i i  t I I I T ~ ~ I T ~ I  rrl 4 111 l < ~ ~ o c I ~ l ~ n  l h y .  

11'nh.rr el' f r , ) ' / r ~ r t l i r r , ,  .--I 11 the wrtion 011 the cast short of E ~ l n c h k h ~  
B:ig tl1c1 I)tbrl o f  n r g l o ~ i i ~ n ~ t e  is owt*lain by :I wr ies  O F  rcry homage- 
Ilprr(lb. tI:l~.Ii, h:111~1)' +-Iml(bs, \vitIi i~ computed tlliclr~~rss of 38:< frrt . Nr, 
fossil+ I\.rirl st-cn ill thr.ra h11:llcs nt their espns~~r t !  OIL the sl~(n.r of 
Eriovhlt i r i  1:;iy. 

Tlrc ~ll~i~lrlh :~rt? ov(!i;Ita i l l  1)y nrL nltc~rl~:~tiizg :pries or wlrlpsiit) I l i m + s  
nnrl l ~rrls nf  ; I ~ ~ ~ ~ o ~ I M ' I - I I  ttt. 1 1 1 ~  t l ~ i ~ ' l < t i i ~ ~ ~  ( ~ S P O S ~ ~ ~ !  I)II ~ I I P  s l l o r~  of K111~11- 

kill J k ~ y  I>tbing cwrn ljtltpr l : ~ t  ?TO Ft>ct. iivyb11c1 t11c) 111n11tll of E~ICI~*ILIC~II 
R:l?*, i n  tllv c.lifYs (111 r l l r b  +lrolnc. o f  C'(~)li I~ilct,  higl~er I)eds :lrc cs])t~xccl. 
'NIP c.lili~+c t11ivl;nc-. i -  111!t linrnvn. 

'Ilir~ K~~or,lil:i~i ~11:11tl ~ ~ s ~ ) o ~ ~ ~ ~ l  011 tile S ~ I ~ I ~ P S  nf ('l~iuitna T3i1y ;11l(1 in 
tl~r, 1)1-y l h y  ; I I I ~ ~  l , ~ , ~ * t  io115 of tlit~ <)il l+ :~y  i-~lgio~is is ori*~-l :~i i~ taon- 
fnrl11t~F 1 1 ~  I a writ:: of ;lrkow nntl ot hrr wl in lc~  ~ ( s  intcrljr(l;lr(l !\-it11 
anclc+iiic floivs (fig. 4 ) .  TIIPS(> wi t l~  tllcir rel~l tion lo the imrler1ying 



YII:IIPS nrv ~vthll ~xpowrl O I I  t I IP  sn~~tli~rn ~ I ~ o r n a  11 11t1 thtl:lr tlic t110ut11 
of Cl~juitnjt Thy. IJro11i this poi~lt, along Coolc 111l~t tn Oil Bay, n 
c.nntinno~is b ~ c + t i r > i ~  n i  ihc ..ra~.ir- ~ r f  [Ion-s i s  tn bc sern, the total thirk- 
ness of wllirll Itns not. Ircn ~iwasttrrrl. hilt is probably n h ~ ~ t :  3.500 
Fret. Thc i p ~ r w t . c :  rork i> nt~ral-ioi~~~lly ir~tc~rh~rlrlrd ~vitlt sllnlcs, ivl~ich 
i1i the diffs 1,rt ~VVPI: Clil R : I ~  ar~d 110 Hag rclni:~iutvl JI ,~/rm~#i tm.  
'rllcy m thus sllo~vn to lp of .\Irst,lsoi~~ a p .  Prr~l~F11,v Iht* ipanlts 
~mrtcs with t h ~ i r  interl)erldctl ~hnlcs  rn* to In. rcfcrrml tn tltr upper 
I TI I~S srri s is r~rt~~inl!-  1 1 l 1 i ~ t E  in r t q  alld is  the r t l ~ t i v n l c n t  

of the Nulrr~rk f o r m l k  1 ion 11-liic-11 Slwrr " rlrW-crtr~ed from t8hc shor~: of 
N n k n ~ k  1,xkc. It \vmi lrl :(Itpeal- f r o ~ t l  Spt~rr's derccri ptiori of this for- 
awlion, HS m-dl 115 11'11111 1hr n-ritcr'q o O s t r ~ ~ f ~ i o ~ i s ,  thnt, i t  contnins 
n~ort? ill'knsic rn~terial  altrl I r ~ s  finr, w c I I - t i ~ * n r t , ~ i [  wditllents tllnn the 
s l ~ ~ l r ~ c  of the Enochlritt forrniltion. E n n i ~ g l ~  fossils hem lwth~l ml- 
Iccted from the h'alznrk ftlrmntion t.n rlctcr~nin~ fmm pxlpnntoltlgic 

r r idcnr~  the csnr+t f lu1  m i l  r l  1 1 1  ir:~Ienrj-. It + c r l ~ ~ s  Iwst, tIir~.t*forc*, in 
view of tE1t1 lithnlogir hiinil~rit?- sncl tlic tvlntin~lr~ of thc faz~nfis, to 
11% tllc snnlc! ftrr thr rrl~li* r ~ l x r - ~ r l  trn f btl nncstrbrn stlot'c of Cook Inlet, 

Ijlriffs nnd trr:~rhrs, thc l a t h  t h r c ~ w l ~  ncrm thc rnrls r ~ f  swnallw ant1 
u l ~ e  or two forming Ingoons I>chiud tl~cm. A nnrnhr of tIlc bluffs aro 

a,\I~ontlnt~t I11wlln, It\rludlng A11r1'11ft nnll t ~ l l l ~ r  P ~ R ~ R C ~ P P ~ A ~ ~ C  I I~ I IPI~ .TIIPIIRRVC forma, 
$r-tmrr wllcct rl1 TI~I~III  tlw-UP Imls rlt~rluz $1111 sirinnlvr of 111114. I)oL.I~II- Plnnton r.otinideir 
I I IV  t > r r i { l ~ n ~ - ~  nf ~ I I I * s ~  t ~ w u l l s  ~1rlIIrient lug1 I! h r  rllv r f ~ f @ ~ * ~ n r ~ ~  of ~ T I P W  111x1~ lib t11c uppt=r 
.I 11rnxa1r nntl tc>lq cnl . l -~~l l~ l l~rn I\-It h llw Xrrkrlu-k ta>rttrt~lll,l~ or tlrr, .iTnsk;l l'rj~ltbuuln rpdralj. 

' 'Hl~~lrr ,  -1. 15.. A nrnr~~rrtiw,urlriw of BOIII I~rVPRlern Alllskn : TwelltlCth Ann. itcpt. 1'. S. 
I;l.#,!, Siln-ey, 111. 7. l!#llt#, lblt, tl;!J-l71. 
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mck rliffs ( ignco~ls  mck, l)ctltlnl, tm south sliorr of t lic h:~y ) . ~vliilv 
Ilic o t l l r ~  are com~)mnrl of nnp11111r frngmmt~ of the saint lvlc. The 
mcmm ~astrrly orres R ~ P  nll of the 111th~ 1;inrl. 

The most ~nsterly of tire t.nclt clifls sl~ows t l ~ e  Eollomjng wrtiou: 

Frrlinw on nartlr *Rorr of I?lr!?~itstct Bul~. 
PI,rt. 

C'rlnglnmmtp with intp.rhptlthl ulritle nnlt snnrl~tntlo, tllc Illst tvr, mlal:\.i ti$? 

foaall st ivks nrtrl fr:~mlirtit:iiy l v : ~ ?  I~~bptrnrlur~s ----------------------- - - 15 
Dnrk-=-ray shale. wit11 nprlglit trw tr~ullr* ------------ ------------------ -- 9) 

Thr s t r a t a  heir :rrta :111110~f ur r ~ ~ ~ i t r .  l~r~r ianr i t l~ l .  T L L ~  trvr* :IIV 

l n t w r m  1 n ~ l c l  f f ~ d  i t1 rliainrtcr, H ~ P  silirifictl, n ~ l d  shnrl- thc rtrirtntirrr 
of thc 11-ontl very tlistinrtly. while rlurnwou.: s111:1ll hticlcs Iie i t 1  thc 
Iwdding of the slltllc. The Icaws .~YP Tprtdary slwci~s. 

Thr sf rltrttlr~ nf  this wginn consists of a bmnrl. low, snmctvlant 
nnclulnt i t i~  nti t ic~li~w ~ ~ a ~ n l l v l  to thc sl~ora of Cwl r  l n l ~ t  i ~ t ~ c l  1.11 111r 
pn~r.r i1  l intt of  tilth rnstcm front: of t h ~  (:hipl~it J fn i~n t :~  ins. follo~r.i*rl 
clrr t l l r *  l w s t  Fly 11 nnrro\I7 synclinc, l)~y:!.olid ~ \ l l l i ~ ' I ~  ici  :I ~ ' t = r l ~ ~ l l  vrBry 
rlowSy f o l l l ~ t l  nrlil prol>nhl~ Cn~iltcti antivlinr. 7 h c  (l ip iu 111v Il~rtncl 
cnstc.rnn~or;t f i l l  t ivl i i w  is in ode^^ tv iri amoiri~t  at 1 4 1  ~ r ~ 3 - y  n*gli l :~ 3'. i&s(r*ld+ 
on t ! ~  V I V ~  c ~ f  1 1 1 ~  fo l~ l .  I Y I I P ~ P  i t  ih i i n c l ~ i l : ~ t i ~ ~ p .  I I ~ I ~  i i o t  i n  tSxtbth-+ of 
Iflo. C h i  t l ~ r  c':t*t(~rn li~llll t l 1 1 . k  dil) varies fr.rriil 20- 11,  2s". rliinil~i-lli~lg 
ns t l~r s l ~ r t t ~ .  i s  A~I~II'I~:I(~IICCI. and 011 sorui~ 9f the lofig 11oi ~lts tlllrl i s l~~ tu lu  
I w m i ~ i ~ l =  n lmost nr quite hc~rizontnl. Thc stccpc5tm 11 i t )  in  t I N  mtrtli- 
7rv);terft 13:11-t of tlw fie111 wns ohserrerl on t h ~  sl~orr o T Et~or l l l i i~ l  l h y .  
\ ~ 1 1 ~ n 1   ZIP I'OCIZS nw i n d i n 4  w ~ ~ t h r ~ s t ~ r n r d  n t  iln ;lngllr ( ~ f  3SQ. Thp 
g ~ r a t ~ s t  dill R t f Ete no~tllcrn ~ n d  of the field is 1wtwrhr11 Imlf n ~ni lc  11ucl 
a lnilr soirilirnst of t he  entm~tcc to Chinitnn nny. ~ I I ( ~ I ' P  it Y I L ~ ~ ~ H  flmoni 
3.i" to  4.5O SE. On thc wectern flank of this nliticl in~ thtb dil, i d  

. r l~o~i t  17". 
Thr nat l lw o f  the nndnlatjons at thp  rwct can IF r ; ~ ~ r r  in t I ic inlifFs 

nn tllcb ~t1strl.n side of Enorhkin Ekiy. 'I'IIP dip is w~i t ! i~*aqt~~:~rdl  for 
tlic first 4 miles a h l l ~ 0  t,hc moi~tll  of  t 110 t ~ j * ,  ~ucilsnrctl nlnr1.g I l i t *  41trrr.. 
nn<l nvcrtlgrs abt,llt '20". Tlkcrr* is tRr*n ~t l o ~ v  nntirlinc. I I ~  t l lv  i ~ w ) ~ ~ t l l  
nf :I  srrlnll q:rwk, 4 111i Ips ,71101*11 t l ~ c  ~ 1 1 1  nlncr fa the lny and llalf :I ~nilr* 
I l thln~~ flit lolrv~r ( * ~ l ~ i ~ l ,  ~ v l ~ i r l ~  i s  .iitilntrrl n l  tlw md nf the n - i ~ p n  ro:trl 
to Oil B:k?--. A s~llull  -y~ l r l in r  is ri-nssrtl nt tl-lr 1011-rr cnljill r w  jilst 
IxbIon- it. T ~ P  tlilj i s  so i~ t l l cos t \~ :~~d  fnr  nljniit 9,000 fwt aEnug tlw 
Aitllv :r[wvp thc rtillii~. i r l ~ r i r  t l i p  I'OOIES l>r11(1 OVPP tlw top of i~uof Iwr 
low- al lt icl iw ztnd tl ip to t lw 110rtli~~t*st. f J~ i s i  l ~ ~ ~ l o ~ v  th is  p n i ~ i i  :I f i i  uit, 
wit11 ii Clisplilwm~i~t of  a t  I v n 4  ?:I fret,, c ~ s t n ~ t l s  intn thc cIiff' ;12 riglit 
snpI~r to f l3tt short-. Tllc f :~  11 l t  pl:i r i l l  is [)clrpcbnd irnl:~r. to tllc ln~ddin,rr. 
\1-liirI1 dips 10" SE. ,\ rrrvicr 4; friht witlc) is olw~lcil along tlit. falilt  



p1:11lr. Pnr t i l~ni t  3 miltb- t~tll-111 h.rr11 tlli-. f:~li!t lhr' sil ' :~t;~ i ~ ~ l g l ~ ~ l : ~ ( r *  

Y~II I IPJYII : I~ , ,  1 ~ 1 t  1 1 2 1 ~ ~  i t  g ~ ~ ~ v t * : t l  t o  1111, i i t ~ r i l ~ ~ ~ { - - ~ .  w I I ~ { - I I  Iit~rllly 
1 I O I * ~ ~ I I W S  V C ~ J -  proiiol~nrvtl :IIII I i3 I~I*!  :III! il t :I 11 ; I I I L ' ~ ~ *  o f  ~ ~ O I I I  12" ( O  

17" for 11 11ihta11ce of c1vi.r a iuilv. ~ I I I I *  fc~rit~iiiji tllc* E I ( ~ I I C T R ~  wrstrrn 
fl:tilk of tIw g e a t ~ r  snticliilcl. 

The syncIinc \I-hirla atl joilts t11 is nntii-1 irlc or1 t11(. trrst i.; 3 much nar- 
rn1vc.r and nimplcr Fo1l.l. It is c+!t~t~~~~r,ti*rix~lil lty 11 stw*l~cr (lip on the 
1 1 3 I : 1 1  1 1  If, llj713tbHPH 1 0  8 I i t b  111It t 0 W ~ I Y ~  t!lP 
~ ~ c ~ r t h c i l ~  z~ntt mas nnt rccnyiixrtl Chinil na  Rny. T'l'est of this 
s.moline is a n  i~ntirli~rlb i l l  1% l ~ i i + l ~  tlktm ~-ol-l;r ;trr Lntlly rrnnl~~lrt l  aud 
faultptl. TIM* rr!--f:~ Ilirla~ ~ ~ l r + l i *  : i i ~  e*s llcrscv 1 on i i s  I T P S ~ C Y I ~  s l d ~  ailrl 
:zt plarcs witllirl it .  Tlicq e*c~ilt:ltnt a ~ f '  I l l r h  11-c~rt~~rnrncwt, nnntcrops of the 
shales wit 11 lllib ~*1:\.411!l i ~ b c *  ! # I  H' I~s  H lII3~:ll'S t o  LC. along the line of :L 
grwtit fnnll.  

The n~iiotir~t nf lsitrll of tllv :~?;r.v i ~ f  tlwsc- fr~lils il; not h o r n .  
Tllc contniat of tllr. 1:11(1~.l~l i i r1 L ) r ~ ~ t : ~ t i ( ~ i l  wi tli I IlV 11nd~rllpiilg wys- 

t~lllilics br15 Ilrtlu ?;crbll c1111y IIII 1 1 1 t h  P : I S ~  si(l~* of EIII~CIIIC~L~ Iluy. I 'hc 
10c.itl i ty 011 I I I V  +ol I t li 5Iia  rib o f  I 1 1 t h  I I O ~ I  l~ra- t  fork of the hay mould srrm 
to ~11o\\' 111111 Zl l r -  F O I ' I I ~ : ~ ~  i r > ~ i  t'rs<t~ 1111~nn fr#r~l;l:tldy IlpnIi thc grpeil 
~uwl~ligl-itic. rocl;, t l i i ~ i i g l l ,  on 11lr trthrr hnncl. tlu* 1oc;~lity uclnoss t,ll~! 
II:I)~,  4 111 ith I I O I ~ ~ I ~ P I - I I  + I I O ~ I ~ ,  s ~ i p & w + -  tli:~t t l~ t*  ynw~h YO& I I E I ~  I ~ f i  

I I i 1 1 1  ,211vtllr.1* I ~ ~ - ] ) o t l ~ ~ s i ~  III::I! alsr  lac cnnsitlt*rt!cl, 
1111 nlrly, t l u ~  ( tllc I.:unl*llliin fe11.m:l tin11 i.: I I I ~ L Y ~ I I  ft~t~111i11)It' upou t llo 
gnatin riwk l11ir1 t lu~ t  tllc lvc4c.1-ii liiw r ~ f  oritt-irq? of tllr Innucar is ~~Eottg 

:I xortr  (if fnult inp \vhic.l~ 1i;l- t3rnn1-n 1~ltr t . l ;  of tl~c ~TLVIL ~ r w k  itlto 

tl~c* 11il;c-l i kc 11tr-itiu11 r(lcll 011 111t1 I I ~ I ~ I  11 slturr. Thr a x s b ~ r l  zone 
wc,t of tlii.-. Irl~-:~lity fit\-t~l.- 111;- I ~ ! - l ~ c r ~ I ~ r u - . i + .  :I.: ~ltnls r ~ l w  2lir frrrf. I h n t  
on Chi~hitn;~ Thy. bt1b11~ t l i + t : ~ ~ i v i l  ~ ~ o r t  Ii~i15t of i 11;s poi~l t ,  the w ~ t ~ t a c t .  
of t lw 1;11(1r!i!ii11 ~ ~ S B # ! I I : I ~ ~ L ) ~ I  11 i~ 1~ t I)[* ~ I ~ I ~ ~ ~ I I  I * ~ I ( ~ C  I ~ : I +  ~ K I I I ~ ~ ~ ~ ~ ~ ~ I I  ~ 1 s t -  
\van1 ncro~s t l i ~  sprit~s of f~rl{l+ ill tlii- f ' f ~ - ~ i i ( ~ ?  50 t111ht l l i t * ~ ~  i s  tt111y 
I : t i r  I t I I t 1 1 i  1 .  Tltis lypotl~ 
C& is ~ Z I V I ~ Y V ~ ~  ;I I N  1 )J- t 1 1 ~  I , V V ~ W I V I I I - I ~  of ~ 1 i 1 1 1 1 1 1 1 1 1 ~ ~ t  ~ ~ ; B ~ I I I L ~ ! ~ I S  c)€ 
l t r { ~ w i ~  sn11t1.v. .II:~IP III. -1 1i11)- - : ~ i i q l - t  I I I W  11 I I \ I ) ~  t11c I V P S ~ P ~ H  Iw~tfer of 
tlw lwlt v c r ~ q ~ i v ~ l  by t h v  I - ;~I~II . I I I ;~I~ ~ I ~ ~ I I ; I I ~ ~ I I ~ .  

OCCURRENCE OF PETROLEUM. 

r l ; / r lnf iw~ ;trtl;r t~l;r~t.~,-'l'lia~ - t ~  t.fnr.l+ 1111  l i l + : ~ l  i t r i l -  t rf l)t~1~~1tl~*ii111 ill 

i his mgiij~~ I - , I I I > ~ G ~  of Y - V I ) : I ~ I ~ -  8 1 1 -  11i1 - l > r i ~ ~ g -  ; I I I I I  t 1 1 t b  ~t)-cii l lv~l '. g:ls 
qwi~kgs." 111 ~tllc* lir4. I E L I .  lrl,tir~lt*i1111 111it.v I r i *  sr.r.11 ooxilig fro111 t1kV 
1 1 1  t I v  1 r I I t t 1 1  I 01) tlti. C.:IS~ SIIOI-e ~ b f  

Phoolrkiti Rny ;i 3 ~ ~ 1  qrA1):~pb \V:IS MWI : ~ l ~ r ~ r i  t 1,000 frct br~ ln~v  t,llc! 

lower cabin, n l ~ l ~ n u g l l  tllc s l w i l ~ ~  i5 n ~ w r t . d  nt high tirle. Thc fl om is 
trften so strr)ng t l i i t t  1110 ~)r ,~rol r~r i l~r  i-ollrrt.; in 1:1rp I ~ l o t c l ~ ~ s  nrl (l lr~ 
0 i I I i I r I .kt tmr p n i ~ ~ f  it isslrt-s f u ~ r u  :I. 

crcvicu ill t , l ~ r r  hlllilt? of  2111~  J*::ll~c'l~lii~~ F01111' 01 t '  1011. 



111 lltr riritlil?. of Ill{# r:tl)irl ;it. Oil J3a.lp nrr ;L nun1lx.r of  1:trgc 
aprinp. Froni I Ite I~)ttoln OC OII~! tlln p~frol t -~~nl  i s  i11111t)st ~ ' ~ 1 ~ t i ~ l t l l l l  ly 
rising, t F i ~  fln~\. r :~ryi l~r> llon7c~-~r, frhonl ti~ltc to tiulrh, riow :11111o~t. 
rrvtsirl~, now l wrottr i l~g  v ~ r y  d.mmg. Ti i s  fr~(tlwnf ly possj ldr! to slcitl~ 
S P I - P ~ ~ I I  q11t1rk of ])ttt r~)Itvtti~ fronb t !IF s t ~ r f : t r ~  of t lw  pool. 

;Illmnt 2 lailcn wrmst of tho I~~ttrli nt DF nny is n so-ct~llcd 'L gns 
spring,m' PIS of ~li\lrrio~vn rr)rrlposil ion risir~g i 11 a continuoir~ strc;tin 
~ J F  l~rtl~hlos to t hrm sltrf~lm (I# t hc ivltfor. Il'ro~il the nr~rth hhorc! of  
Chinitnn. R I I ~  1)rltIt oil ar~rl g11s nprings hnvr? hcen reported, I~nt, they 
wen* l i i ~ t  s -{*t i  114' t l i t h  writrr. 

Thc polngic strl~ctirrr ol' this rrgiotl l i n ~  r11rr11dy lw~n o~lt l i~~t*~I .  I t  
rnnsisth nf 11 long ~irlticli~rn Iwntlirig fmrn 31, ~ t l ~ t - w ~ . ~ t  ( I i~~c t inn  
11t thr ~nut~herti c1ilrl  6 0  rt ~ ~ ~ ~ - l l ~ r n s t - w ~ u t  l i ~ v ~ s t ~  dirr~ctinn ;rt  thv norill- 
rln nlrl, t~nd HCI I C ( ' P ~ I ~ I ) ~  pn~~:ilIt*l tn tlw t-nnst. ' r11~ di11 ml rxcI'r 
[lank i~ rrpp11nr 1111rl cmn p n ~ r  t i .zrrIy n~o(I~ri~h*.  SPIII~\III P S M ~ ~ ~ I  l i  I!? ?[lo. 
,"ltlio11gl:l1 il l  thc ~ttbtlltll I ' P F ~ ~ ) T ~  ~f t , l ~ v  fold ill11 strnt,f art? f2li11tl.y i~nclu- 
lnt , i~~p, ilic cbrom7n of ihc III-c is ttlrnr~st f n t .  Otlirr t h i n p  I~ci~ig ,r*qn:!I, 
t l lc~ foltl i s  sitoh, ii~rlrrtl, na d~oulrl yirlll II gontl flalrv OTPF ;I r*trr~sidcra- 
Illr :lir:t, grrl11 ting t l~c  rxist~nrs I,rlow r,T :I I)oroirs rrwr~-nir rapped 
114' imprr'vini~u Iln Is 1111rl lillrtl ~\*itFi oil. Tllab rrntvr. o f  tllp zat~l~. ~vl~iclt 
: ~ t  t l lp  lw~s(*lli WPI)LH t 0 IIC 1 1 1 ~  IIIIIS~ 11lr)iilisi rig. lip* nil n linr! ~stc~ucl ing 
frn111 LL poi~it ~ ~ ! ) o ~ i t  21 n ~ i h  IIIWVP tlw I O I V I * ~  { - : t l ) i i~  O I ~  i l t ~  . lqtm. t ~ i  

En0t.h kin 13117 f o  ;I point n RnFf 1 1 1 i l v  ~:nrtIiwt%t of t IIP t ) t & 1 1 ~ 1 i  : ~ f  i) i l  
Bay, tl1m1t.r 111n,ilgIl 11 tl~ircl point, 3 n~ilr.: nl w w c ?  the Iw*acl~ nt Z)ry Ihy 
in tlw I V I I ~ C ~  of tl i (* IrigFt clifT on ( h e  ~~rn.l!l sllol-r trf I ' l~ ia~ i~na  11;1y. 
TIIP nil 5111111 ~rn111~1 pmE~nhly IH! fnt~~id tlr1tWr thv  SIII'CRW nlnt~g this 
line tllntl i~ilircr 141 the so~~thrn.;t or ihr ~lnrthwc~t. 
.is in :111 caw;rs Iiower~r. drilling is nr*rwmry to ohtnili n B;rron,l- 

~ ( 1 ~ 4 -  nh t h c b  ~lndr*ryrnnnd cnnclitia~ls. a s  nlrll ny tn cst i~nt~tr  tllc rtrl- 
I 1 1 1 c 1  I f I I .  Tllirs far t h i s  11;l.r Irtvtl 
i t  f l i  .Is rrpr(?a the! rnt i r e  E~~rrt.l~kin I3rty rrpintl, it is :I lr~lost 
tncst;~ in that  the ni I will 1w ronfi 1 1 4  to 4 I l l -  rl~strt'~tl~~ost ~tltirl i r w .  
Dct~/o~~pnt.-Tntlications r ) i  pt , rnlr~~nt  wrl-th cliscovrr~tl i r l  illis 

rrfrin~l aln)rrt fifty renrrr a p ,  The first ~ i - n n  talrc~~ ot~t it1 1 HS'l [y :I. 
Russia11 llsrned Pavcloff. X Mr. tGlrl IIIIIII stn ltrtl grmln~l i l l  1 Wk!. 
Jlis Inrution was near the cli.ritla II t t hr hretl of t 11ta crthrrlcs 411 I I jlri I ~g 
fli l  ;lrirl nq- I)xys, birt the r:Iilirns ~ v c r . t ~  s~tl)src~i~r~~tlp aI)utitln1l1~t l .  I I I  
1 HI#; E'onn*roy nn;I ( h i  Urn :11so stnlrrrl ~~rtqwrl  y n l  I I i l  li:~y, I I I I ( ~  

rlrrril~z ttl~r- nest -yew o~-gr~~~ixccl  thc . \ lnhlrr~ Pcll rolrllnl ( ' I ~ I ) I ~ , I I I ~ J .  

Ilfnrli n'ns I ~ y t n  in IS!W Tlir . i l ~ ~ ~ l i n  Oil ( 'o~uln~ t ~ y  wt~h ~ w p n ~ l i x r - ~ l  

 it^ l!ln[, :i11(1 i l l  l!lO2 I I V ~ ~ I I  tli-illi~~g :I[ 111-y Ihiy. 
7'111, f i t 4  wrlI :I( Oil llny nT;tb 1 1 0 ~ 1 1 1 1  ill Ix!)S t l1111  1111s Ij1\1+11 111*ill(ltl 

i11 :I t11qd11 ~ I E  snniib1~11:lt n-rw 1,rInO f r ~ t 3 t .  KO log of 1 1 1 i ~  1 ~ 1 6 1 1  I I I -  iti~y 
vtbr?. :I ~ l t l ~ r q ~ t i v  i~ifnrn~:~tioli ~ 1 1 1 1  11t' (~ljlt~iiw~l. 11s: 11111 111~1~1)t*rly 1111s 
t-fla 11;wl ~i~ni\ngrbillcnt SRVPTII~ l ililt+. It i s  r c ~ w r t ~ t l  t11t1t gal* w t i +  till- 



~ * ~ ~ i ~ ~ l l r * l ' ( ~ a l  :111 t111' \\-:iy I M ' I ~ F W  I ! H )  fwt ,  : ~ i l r l  t l in t  m n n i r l r m l d t ~  4 1 i l  \t.a-: 
I I I I 1 I .  ' I ' l t tb  I1an\ t r f  alil i* t'i-lvd~rtt!t] : t i  31:1\-i!l? 

I I Q ~ ~ ~ I I  t - t i t ~ ~ i ~ t ~ - ~  I i ~ t  :I() !b;~rrt&l-. t 111 ~II*~IIIII~ a l t ~ q ~ ~  :t --~II~IIK ~ t - : ~ t t ~  j m w -  

I I ~ t r i i ~ t t r t .  1 1 1 1  I 1 I of I ?'11t* \ ~ = ~ ! l  is  IIOW 

~ IYC~I .  1.000 frtnt ill dqtt 11 arlrl ;I f f r r r i l k  :I rvrr~t i~~ut r l i *  flrlrv of p s .  wI~EI-VI 
: ~ t ,  t ~ I ~ I P C ~  III'I'~~I~~I~S \'try d r t ~ ~ l f .  . \ t t ~ r l ~ p t ~  1131-t* IMV~TI I I I : I~~ 1 0  SIIIII (IIT 
t l l t t  flow nf \I-:I~PI- a l ~ t l  tbifiicr I'C~I*EI.T~~I= l l j ~  lmt nil r t r  tlrjll 1 h v . 1 ~ ~ .  It111 

Rw,rff m-I1 fff OiF Rnp, o x  wb/wi-trd hy blr* . I  t 1 t 1 1 8 ~ t  B o l r ~ ~ r .  
l.-wr. 

X:in~luhrr~r ------ ------. . - -- -- . . _ . _ . . _ _ _  -._- - . - - - -  - 2lfl 
Stt:rlrb ---------------..-- _.--.-- . ._-.-___._. .- I:!) 
Oil ;1nd1 wmlth  IS-- ----. --- . . - - _ -  1 
slqnl~b (v~~vtttgh -_--_------ - -. . . . . . . . = -. . .--. . . . .-. --- .- . .--- ?:TI - 

Tnt:tl - - - - - -_ -__  - -  --. _ _. . . . - -  . .-,--------.------------- I rd l  

Tlw ~ ~ , r r l l  jl-:li nbnnrlnn~11 :]I :I c l t * l ) I t r  of .(>O fir@ I w n ~ t n l  t110 sl11rEt3 

cattvrtl sn 1 r:it11!-. 
.\ t l ~ i v i l  wpll Inratetl a11m11t 250 ft-tm~ W I I ~ ~  nC t l ~ r  last wns nlw, tlrillrtl 

{Inring t l~ r  +itnir l lr l-  of 1:IO-1. 
, . 1 Eiv g~nml l  q u e l l m  of str:~t:l w t ~ s  tl~c snnic ns in thr Inst u~t-11, Iltr 

kllnle r o ~ ~ t  i~ j i~ ing tn fllv l n l t t r r ~ i ~  of t l t r -  I~crltb. ' l ' l ~ t b  nd[ ~VIIS cnsval 1 4 1  11 

t l t q ~ t l r  of (;:HI f a a r > t .  Oil rtlit l g:t- !rtLlni' r * i ~ c ~ ~ ~ i i i i t r ~ r t ~ ( I  11t 14  d ~ p t l l  of 771) 
fc4.t. t l ! ~ ~  IML~I I~  t11rtba~ - n ~ ; i l l  t r i l  t ~ r l ? .  tv~tblt 4 ;  10 ~ I ~ I I P S  +I~irlc 1111tl I 
or r~ f rv t  :I~):I~I. 'l'liv i v t ~ l l  ~ l - t i -  t--ti111;itv1l 11t I I t  III~~I-~I+. 1'11~ t * i i ~ i ~ ~ g  

1 - 1 i 1 1 t 1  t : 1 .  \\'rn.I; \\.:I. a t t l q a t l  a t  11 d c l ~ t l l  of 
! ~ t H j  fwt. : ~ t  t l ~ t ~  tb~it! I, f I ? ~ V  -tm;iw 111. (*I ~!i-itltb~.:bl ~II. E:I~ IV:~* t ~ t ~ ~ ~ o i ~ i i t e ~ ~ ~ ~ !  

st ~ - i ~ r i n i ~ s  8 lq1 t  I)*. 211 t i ~ t ~ r * &  t l ~ t a  ]~I*P-IIB-~- 1~1iikg 7 t1 - r t i i ~  4-11(111~1~ t t ~  Idt~w 
tlw n-nter 111) ill tI1(1 f i v r l - i r k  t o  :I !wight of 20 f tw.  

.\,well i t t  I I I , ~  1l:ry W:I- ~lrillrll ttr ;t t l e l ~ t l ~  r b T  ::tl[l rcrt iin tllp snmJnrr 
of L 9 O h i t l 1 r r t t t  t . ~ i i - t l ~ ~ t i t i ~ t ' i t ~ y  tril. TIIP ttwI< \VVIT ~I~PII h t  ~ i 1 1 t I  ~IIP 
llolc wn5 t~f~a~l t iat icv l .  111 . \ i lg~- t .  19t):t. :i ~w\v r.vt~ll was rtttrtrld i r k  [*low 
ptr~xilnit!. 21) t lit. fir-I. I l l i t  n l l t  ~ l ! t t r * h  IT:F a t - c - ~ ~ ~ ~ ~ l ~ l i ~ l l ~ ~ t l ,  nnrl ~vr.nrli w:ls 
~ I i w n n t i ~ j ~ ~ w l  :I fwv t ~ ~ t ~ ~ i t l h -  1 : t t ~ r  l n - r :~~ iw*  ( t f  ~ I I  :ht*vi4lti1it to t lw  11111ta1kit~- 

r Sotllillg I H I ~ :  I n r = ~ i  rloitv tl~it'ing t l i r  ~ w s t  r4blk4r,ll. 

The 511 h i l ~ ~ ~ n ~ f l  of 11t.t t . t r l r - t ~ l t ~  f l ' r l~a~ 1 Ibi* hv1a1 1voi11a1 ~ ~ l ' r ~ l ~ f i l ~ l y  1u- f r n n ~  
Krlorhkn :tt111 ( ' l ~ i ~ i i t n : ~  II;I~-. W!I~VII :IIV !I:I~~UIP- : ~ f f t ~ n t i ~ ~ ~  w f ~  
: l n r l ~ o ~ x r ~  t n 111 rg16 vt*-*nl~ i !I :I!! tvv:tt !wI-. \ v r l l  zt* g(wnI ~II:I rf sitv-. 
Sliips r:ln. l u t \ ~ ~ \ . a ~ .  r l ~~ t ' l j r t r  ill 111r- r l ~ t r l ~ ~ l l  r t F  Oil [$:IF zirlal r l tT  1)ry R;tr 
s t  i r i  I 1 I I 1 f t 111, ilrwk-; hrtd~ilIal I r ~ l i l ~  1*it31a.r 

I I ~  TSnotflliin 01. C'lhil~itna, i t  rvctultl In- ridur-;-;llr to 1111 i l r l  pilw llit~c..: 
11j1,1 j ) ~ l r i ~ l ) i ~ ~ ~  stat i o ~ l t c  11) I r : ~ l ~ f t ~  1!11* ~ ~ 1 r ~ l l i r . t  fnm t I i r =  fitblai tat t Ilt' 
4iil,l1i11~ j x ~ i ~ i t ,  r r l ~ i ~  IVI,III~I ]lilt. l ~ i t w ~ t - v r ~ .  l w  ;t wri41u~ ~ ~ ~ : i t t t ~ ,  :I< 

clivi(1vs IIIV* IUIV f i 1 ~ 1  4 * i ) 1 1 4  r111.t i4ti1 :IIII~ rr lwr t~ t  i i j ~ h  ~ v f r t ~ l t l  Iw aba*y. 
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GEOGRAPHY. 

C't1141: 7'1:1y i s  sitnntcd nn th r  ~n11! h sllnrr of tlrr ,Unslrn Pn~i t isu l :~  
t i (  1 Ill. -4l11t Ilwwt W I { I  t ~ f  S l \ t . l i l i ~ . d  Stn~it find apposi~r thrb wrs-t rritl # I T  
1 i I i : 1 1  : i  ( I :  1 ' .  1.) It  1 t l n y  I M ~  i ~ ~ n ( * l i ~ d  Iq -  - t ~ i ~ ~ l i l ~ i -  
t r - o i i i  S t r ~ l l l r  r i 2 1 1 . t ~  cli1tu.t or by tr:+ssfrr. r r t  I'altlrs 01- Tiorli:~li, or 
~ I ~ I ~ I I I  ~ I I ~ I ( ~ I ~  I ~ ~ I I ~ I I ~ ~ ~ .  I : ~ ~ ~ ~ ~ ~  slrn:~tt~~ I I~(> t i ~ ~ t ~ ~  i s  : I I H I I I ~  f i ~ ~ ~ ~ ~ ~ > ~ ~  tiiiy5: 
~ I - ~ J I H  \ ' : ~ l l l t l i ,  k1111: If m : ~ y  also be >et.:~cl~rtl f r m  I t~ is to l  II:l?- l)y 11, 

t ' i ltlfMb ;I 1 l l t l r f i  !I$* ~ ~ l l ~ t *  :IrIYJS.< tllkl ~ > ~ l I ~ l l ~ l l ~ l t .  
' t ' l~rm - t l r l t l l r * t ' r l  . l ~ r > ~ r  of tht. ,llask:t J'rwiasnln i~ s i n i ~ o n s .  with 

t I i r 1 1  i l t ~ t t * i i i ~ l t  iolilb i1ii11 ? Z ~ I I ~  1'11~g:t'tl f o r e l a ~ 1 4 J s .  C t j l a 1  l3:iy, ont. 01 t 1 1 ~  
1 ~ ~ 3 1  abf t11ta I I I I ~ I M I ~ * ,  is r o ~ t g l ~ l y  i i . i ; t ~ ~ g i l ; l r  ill sli:11n*, 41Inu1t 10 1 1 1 i l ~ s  1 o 1 1 g  
I I ~  i ~ t l i l r a  w i r l r k  art t l ~ t *  ~ t i r ~ l ~ f l i .  n n l l  tannt:tiris a wry l n r p  :lnv o f  rlwp 
a s r  t c ~ .  ( I I 1 .  I  I '  Tllr s r u r m l ~ n ( l i n , a  ro111it1-y r.a~i~-.i-~-. c i f  : I l l  

r * l s r : ~ t ~ ~ t  1 t l  l ) l n r i i l  ~ v i t l ~  erbnt r n i i n c l c t l  or f l a r - t n l l p ? d  I l i i l s  t - i r i 1 1 ~  : l l m r ~  
i t  a t111i1 il* g r b i ~ a t r t ~ l  h ~ ~ * r I  i. ; I I ~ I ~  7:10 fwt : I I I~ I*P  t i t l ~ .  'I'IIv 11 ig l11 . r  IMJ:II<S 
l a i f i t  10 1111 r a l t t r : ~ l  i o 1 1  ~ t f  rlln1111 l .>(H) f r r t .  I ~ t t  f :~rl l~rhr 1 ~ : 1 ~ 1 1  f1.111i1 2111. 
cbira*t, ill t11v t-rni~-:i! ~ w l l - l  r d  Z l l r  pi.ninclila, arc. m o r i r i t f i i n s  .i,110F) frwt ctr 
I I i 1 1 t  .\111atti= I I I (*W ih f IIP ~ - n l r : ~ t i r r  Pr-lrlil: ( I I ~ U I I F I  :I$)(KI 

(41iht 1. 4 t I I : I I I V ~  t m  1 111, wgb~t I ~ I - ! ~  4ior1, of the s411itl ~ w i i  :trlw of I !11t*11:1 ref 
Iiakv. : ~ I U ) I I I  ~ t i i l a - ~  ~vt - t  t)f ( ' t ~ l f l  ? % I I ~ *  T l i i c  i b  t ~ i i t *  of I IN* ~ 4 1 i 1 i t i  t # f  

v i # l t * i ~ ~ ~ t w \  ~vliivli r ~ s t t b a i a l *  t ! i v  V I I ~  i n b  I ~ t i g t 1 1  of t 1 1 ~  .iliisk:~ l't-11i11~11l;t 
:1nt1 t l ~  . \ I v t ~ t i i ~ ~ ~  l > I : ~ i ~ t l + .  

1'114. +t ~ v i r t l l -  t . l t ~ l ~ t . ~ i ~ t g  i n t n  C 'o l l l  nay 11nr1 into the other I~ny.: in tllr 
r i r i~ l i ty  nvv >hr~rl : ~ n t l  sivi  f l  , i r y i  tip 1111 V P ~  1:tr~v i~~notrnt o f  t\-;itrr. 
It i~ rb d l - i l c i n p  f : ~ c . l  f h n t  ill I l i i c :  1)nr.t nf t l i r  1 m j 1 i r u I a  f 1 1 ~  c l i r i r l r  IN*- 
t \\ ITII t 114- l ' : ~ c - i f i ~  a l ~ ~ i ~ i ~ i n p l  nmi  i l i v  1 5 r b r i 1 t ~  Sia:~ a I r i t i t ~ : ~ g ~  i- *it I I ~ I ~ P ~ I  ill 
I-Io+. l r c ~ s i  t i ~ i t y  X O  ~ I I C  w~1tl1~t-11 ~ I C I I ' C ' .  i"nr r x a m p l r .  near C 'a j l r l  llny. 
i v l ~ t - i v  t 1 1 ~  ~ ) t k t i i 1 1 ~ 1 1 1 ; t  II:I\ t~ t t b t a l  I I - ~ ~ I ~ I I  or  r ~ l m i ~ t  !jO I I I ~ ~ P * ,  t 1 1 ~  11iritIc~ is 
I ~ c ~ T I I ~ T ~ ~  I ~ I ~ I I V  t I I ~ I I I  1 i j  111i l a w  ~ I I I I I I  t I I V  4rp1it 1nv-11 41o1-p. itnd i ~ .  i l l  WIHP 

t t i  i I or I f I I I F I .  Thr*~ sl~nd, 
k ~ \ - i  ft .11'1~:1111~ ilw i . ' t ~ : ~ ~ n t * t r r i i t  ir t l l r  rrbtirc wtith~rn s l o p  nf tht! 

1ac~i i i11+i1 t t b .  

'1.1 IIOI-I  I i ~ r n  - 1 f q w  of $ 1 1 ~  ~ ~ i * ~ ~ i ~ l ~ ~ t l t l .  nil ~ I I P  n t i i t i r  han[l7 is tlr;~ i~w(1 
l,y :I t.o~ii1111 rn t i r a 4 . v  * r t ~ : r i l  r 1 1 1 1 1 i l u ~  fai rl)- 1 : l r ~ ~  r i  YPW. \ v l i i r l~  tbi~ipty 
~ i ~ l w r  i t l l r ~ . l b n l l r l \ ~  Il:~y..:nr r l i r r t * ~ l y  i ~ i l l l  t h a * ~ ~ : ~ .  .Ill of t l ~ c w  r i v e r s  
I l : i r r  I:ifir+ a t  tl~~~irE~r:~al~ntrr;~~r~~Eanfithrir.miirsr~, Lalip T 3 r ~ c l 1 : t r t r f .  
t 1 1 t b  1 1 t ~ 1 4 l  t ~ f  ~t - !mi r l i  i* 4 t 1 1 ; i t v t I  : ~ l ~ i i i t  1:) t l i i l i ~ s  frn111 I I I I ~  l r i ~ i ( l i r i g  :it Vol(I 
T l *  lk:ly. I -  o r l i b  o f  t l i r  I r i ~ - p * + t .  'I'llr I I r t h w t I r n t l  of  s i l t -11 l t i 1 1 ~ -  i l l i l l  I ~ ~ V P M  

i l l l r i r ~ i q l i ~ r ~ l t  n l t l l w l  t I l t ,  t ' i l t  i r r  nlrcTn of tllr J H ~ I ~ ~ I I ~ I I ~ I ~  I I I I I I C I L ~  I ~ : ~ V ~ F : I I  i ~ 1 1  

t*:tt~ws or o t l i ~ ~ t ~  q ~ i i t ~ l l  I j a ~ n t s  I + P I - ~  (m~~y,  : ~ t i i l  1 i1111ost  ~ 1 1 1  tmvcbl is 
:1c rv>11111 l i41n l  i l l  t l i i s  way. 

T i n i l ~ r  iq p t i i i r i ~ l y  l i t ~ l i i ~ i p  i l l  tlki* r ~ y i n ~ i ,  t l w  n111,v t t - 1 ~  l w i ~ t g  :I fpw 
sril:111 c . t r t t r l t 1 1 v ~ t 2 ~ .  n i l l e r ~ r c ,  : E F I ~ ~  - t ~ l t l ~  :~l~lr'r.: : I I I I I I F  11111 I l : ~ t ~ l i +  IIF tht! 
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-trrnltls. Tllc flat. Inn-Iilntl-: 111ong t l ~ r  n l m ~ s  of Cnlll Rng nrr co~cred 
\rill1 dcvp ~T:I>-;, I ~ t t t  t h r ,  I~ill-ill(- $1 t i r l  r ~ l ~ l t ~ n ( l  rtlgitlt~ l):ivt! t ~ o  viaget*- 
tirm ~ s c e p t  snltterrd tufr* of FI-~I- t1111l 111u-4 11'1. TTI). This vrEv- 
t:ltion i.i rllnracteristic of t lir prratrr ]):II~(. o r  11" .\l~lc;ltn P~ninsula. 

111~1.c nluh Iln nati\-cs i t1 t l l c l  i ~ ~ u t ~ r b t l i ~ l ~ c l  v i r * i i ~ i i y  o f  Coltl ]$try. Tl\* 
~ I Y C ,  oil cnn~panies w h i d ~  :jrtl c~l)vi-:~tillg i l l  i11v rrgint~ I I ~ V P  I~r(11ig11t 
t i l r i r  ~ ~ n t i r r  rrn~tlo~crs Ptn111 s ~ t  ~ I c ' I I I I ! ~ ~ ~ K  nb vnrions points along ~tlkc 
slionbs: at S l w l  i lcof Stl'zlit. 

GEOLOGY. 

Tlw rrginn in t h r  r i r ini t?. rrf COIII Thy l ins 1,wn risitril l)y mntly 
grolcjgi+t+ rrot11 t iiw to t i~ii<b : t t ~ r l  :I ~ ( V O I  I A ~ * : I  I of W V I ~  i v y ~ t l  i t ! ror111at 
is ~ ~ t ~ l l l i ~ l ~ w l .  

0 1 1  OI~P r : ~ ~ t l  of t llr promnutor;r : ~ t  Ihr rostclrn clntranc~ to Colt1 nn?* 
Pi~~atrt, (11 li 11 i l~v [ I  :i IIIIIII~HT or ~ ] ? w i a 1 1 ~ = 1 1 +  nf - l l o r t t > t  i* - v t t t ; ~ t t ~ t ~ i ~ ,  ~ \ * l ~ i ( - l b  
IV~IS s ~ i l w ~ b ~  1 I I O ~ I ~  ly ~ [ I P I I  i i ti11~1 :11i4 I f i y l r w l  ljy Fisvlwr. t ~ n d  whi(*!i i~ 
n cbnlx,lCtc~lbi~( ic: 'rrinurir~ frt1'111. 

TIIV I~~OIIHII~IOI:\' 111 1 1 1 1 ,  +IIII~ l l~\-~stw.n mtnnce to Colt1 Rny. whir11 
I ~ i t s  IWPU PII I I ts4  I I>)+ III:IIIY II :I  I B W ~ - ,  1 ~ 1 t  is I~OIV 1 i i 1 0 ~ i  ;I< C n  p~ ~ l l< l~ l< ,  
mas visi k c v l  I J)ie.tssrlt ill. 11 l t t r  can1 ltr-tc-rl Er71~1tr n i f ~ a .  T'lnnt irnprm- 
sio~ls wliit-la IV+I~I~~III.~~ 8111di l i : ~  141 INYLII rnai3ir lclr i l  ('o?ctcclnitr:r, Ir11t H'II~cI~ 
II:LVP I ~ P P I ~  +IIOW~I r(--c I- a l l '  :I ILI~IIQ* C I I ~ I ~ I P ~ I ~  ty l~c .  occttrr~~l it1 stt11t1- 
~t t r l l ~ s  j~~sf. ~~Ijnvt*. 

Tbt* rcgio~r wes I-isitrt t ill 1 1y I )r, \I*. TI. T)aII! who says of it : 

r i b  I I I 1 :  1 ' 1 1  I I r 1 1 1 l t  1 1  I I Ncnr thv t~nr thts~~t  
11:1rt 41f t11v It:lrl~~*r. I-:I*~ 41r ;I -I~+~:II~I t* 11Ir.li V I  ~ I I I ~ ~ *  111 IIV~+-, t l i ~  imt*lw [-ounist chivay 
l) f  I -a lh l r tub l l r  -:ill#txtr~ttl'-. *#1. *.I 111 t!, i r l l1 lu4 tllllrl)l. ( ' i ~ l l i t l i 1 1 ~ 1 1 ~  ~I~IWI*POIIR ~'clllPrc+ 

tim:try n~mlt~l*- ;IIIL~ * *~I I I~~ ~ U * I ~ I J I I - ~ ,  1 1 1  IIli* 11th11rly I j ~ r ~ ~ l x ~ r ~ i i : ~ l  l f i ~ ~ ~ s t o u ~ ~ ,  whjt~b 1s 



'I'Eic! mclrs svn I)y 1 1 1 ~  miter in the vicinity of Cold T3nr cnnsist. 
of I 111 ~*l i - l~ i .o \ t - r~  nrko.;ir srbnilsicln~ ~ ~ l t r ~ n l n l i t t g  with coriglom~r:ites, nnd 
n frw t l i i~ l  l i n ~ r ~ t o l ~ r s  nnd dtirlr s l i a l ~ s  ~vhirli hn.nlt on thc met~thrwrl  
s i i r f ~ ~ r ~  ~ v i  tll tt r o ~ ~ ~ ~ l ~ o i ~ l t ~ l  f rnct IIW. 

Iicmsi 1.; wrrv collr~cat ~ r l  I I ~  s ~ r ~ r n l  locnli ties. ?'he low snncldanc: 
~.liR's clstmi{li~~g For nl)ollt 1 ~ r i i l o  ~rln)\-c~ t llr H ~ O I X  nnt tIw lowrr 
1111ltl i l ~ p  1*111'r?~ ~ l l ) ~ ~ t l ( l ~ t i t  spri HII*IIS of /Irlr?n,rr i t ~ n .  1h. T. W. S k t ~ i t n n  
I I ~ I S  r~st~iliir~rtl (11r sl~c~virnr~n~ :I trrl is of  ~ I I P  o p i n i ~ r i  t , l ~  t ~ ~ I P P C  s p e ~ i ~ s .  
i 1 t i  I I in t I 1 1  I I 1 I I s t .  Ilc rom- 
1':~~s th1*111 wit11 t l ~ r  Cnunns of the mi~lclln ttnrl ttplwr xoncs of tlw 
Il:~intnl~lci~~ F O ~ I I ~ I I  t iurt O C  t l ! ~  C I I C ~  Inlet mgion. P t . u g ~ ~ ~ n i s  of 11 .*run11 
I r ( * l ~ w ~ ~ i i l ~  \ V V T Y ~  {:trllrt~trtl 21t f F I G *  l i~isr  of  t Ilr r:liiT* :! luilt's rlortl~wclst 
I : 1 I )rwtnr St r in tm~ consirl~m tthrtt Ihr linrizol) tlf illis is  

,Irrrrtssic~, 1111 t t hc* f ( ~ ~ ~ i l s  ti IT CUW scitnty nnd fmngmnttnrp -For ll~rrisc* 
I t t I r I 'I'lip rorlcq n t  this ~ ) ~ i l i t  ~ o i w i s t  of :~rli l)*i~ 
$111 ~rlst c l n c s s  \r,ctl l r&s(~osr?d in hfyli cliffs. 1111 n~nmcali tc wns ~ I ~ I ~ I I  iu 
t h ~  flur* (IF ( I I P  c - l i l y  rlclnr tllc. top, gho~ving thnt the cntilr? schr.i~.s is 
Jltw~xrti(*, lq't~itr t 1 8 i  10s ~ 1 1 8 1  !t~v~!st { ~ f  th is i io i~~L,  11~11t~e Oil CTW~I< flo\vs 
i 11 ttm I lr:\' Hti y ,  ~ p w i  t r y  iln, 11 I t ' r r r l o r ~ ~ t r r x  .ur:Am;i,Jti l'nn~peckj Irere 
old j l i r l tv l .  1)1~,tt)t' S t ~ n  ~IFII  IWI~PITCS t ll(w fossils 1)~~Jong :it tlw 
I~rtrixon :w tllonc 111 r~ln~iy rrft~ri~*d t a b  f r o n ~  t h ~  shr)res of Crhltl Thy. 

C r p ~ p ~ a l  srrlion ftr tltr Cold Butt-Jlrrlinrof L n k ~  rrpfon. 

Pnwt J n m i c  . . - - . Volcanic rock. p b -  
d)Ey andesitiite or 
lmsalt. I 

K'abrk formn- TTpipp~r Jnnwic . .  . . Arkow, conglnmer- 1 :3,OM to 6.000 feet. 
ti4111. ate. ~sndstoao, and 

I clhdr. I 

Enwllkin f o r  - 3titlrlln d m i r  . . - 1  Shle, wpstone. and 2,W feet. 
111ntii111. 1, Ilttle Iimmtme. I 

Triwurgir . . . . . -, . . . . Shale, lime&cme. md 
chert. I 

- -  - 
Op. rll, p. A70. 





TllC c.on1.w c ~ y s t ~ l l  inr ~+ocalih (pIn:r nitr. s)-i!-r~~itr. a~ztl  i.r>cll;s of si~tiil:~r 
ttbx~urp.) o ~ ( ~ ( 1 1 -  i ~ i  :I i w l t  ~x t~ . ; t l !~ l  it3 4 \ i t s  1m1gil1 t t l '  1 Iw -il:l+lc:~ J'VII- 
i ~ l - n h .  Tlicy cl.clss t Itc Itrlr ~ l t l  r l f  I h l ~ l ~ i ~ l ~ l > f  :1111I S i ~ l i ~ l ~ k  l i l l i ( a ~  

~111tl possibly underlie thch C'ohl Hwy I ' P ~ E I I ~ I .  
'J'llt: Triassic rocI;s occur or L (:a ~w I<~l ;~t~noi  at  thc eastern entrance 

to Cold B R ~ ,  ttnd 011 sump nf t l ~ r  t.;lprs and islnntls to the nol.tJleast- 
wnrd. Tllc?~ cloubtkss mitlwIit* the J ~rmssic ihroud~out t l ~ ~ .  Cold 
Ktiy rlegiiun. 

'I'ha Enrwhkin formntioo nrcupie.;: Ilotlr shores of Cold Bap, except 
rit the northeust.ern promontarg ( C:lpe ICvlrr~rnoi) and at  the 11ea.tl of 
the bay. It dso  cste~tds in :I Iwlt itlong thr hl~in-r of Sh~likof Strnit 
frorri Cold Ray 1i1 1 ) ~  nay :ii~il p~-ob:il>ty :ts far. I~gond as l>o~-tage 
Ihy. 

TIlr NalmeIc iormntioil farms tIw sfraw of the hcxd of Colt1 Ray 
2nd occupies the. entire ir~tel.iur. t.rgica:i as fin- ~ w s t  as Hecht~rrof Lskc 
:rnd as far nor.tb ns I i~t l i l~ l i .  

Thti folIo~vii~g stkction n - 1 1 ~  I I I C X S I I ~ P I ~  on tlw PXS* sSi13c o f  Ites Creek 
a b u t  1 ~rlile ul~ot-e tlic lici~cl o i Dry : 

TIN! pobt-.Jitre*bic- rtrlr*:r~lic. 1.ar.1;- ot-ct11' in  n rliscontiniions 1)c.l t 
nnar the crlltur of t h t ~  ~mrir~-t~l:l. 'I?ii+ 1rtt l ; t  irtclt~tlc~:: sc~ t t~ ru l  vol- 
canoes which 11fi re lrccrl acti vc in co~~~l,;~r.:itirrly rnrccnL time. Tlic 
Iavns xm l)~-oLal,l;l. 311 tairl~t*r : ~ n t l r . ~ i t ~  o r  I,a*illt. 

It may thns bc! Heell lluth from the prc1401ious observdions quohd 
ltbovo nn(l f i o ~ t ~  thr \\-ol-k of the ~rriter that thr ~noclts csposed in 
the immediutc vicinity ( ~ f  c ~ l ~ I  Bay are entirely hlesozoic. They 
C ~ I P P ~  .J~lri~s-ic fwsils w~ry.r\-lit~r~ escnpt a t  t.lie promontory on the 
east side of the bay, 1 ~ 1 i ~ r e  Tritlhsic fossils Ilnve I-reen found. 

Mount I'ci~lib, ihr high pr;il; oil thc sor~thcrn show of Becharof 
Luke, is a rtllcanc~ t li;lt h:i-: IJ~(I~J:I IJIY I ~ C ? P I I  :~ct i vl: ill cornparati vely 
rcrwnt tjnic-. It i n  o~ie  of tllr tlmny vchcnnic ~ ~ i o u ~ l t s i ~ l s  which ~xt~end  
ulonp t,lle crntral :!xi-: of tl-ic .if 1 1 ~ 1 ; ~  Pcriinwle. nntl has :~pparc?~itlp 
I)rolre,u t,hl-ong-h the .J11rah4c s~cli~nents. I)blrrr silnilnr moun t i n s  
extend in a iiortIir>lsterly zlircctiou f r i ~ n  thc ~rorllj short of BPI~II:I~o~ 
Lalre to t~ntl Ifiyontl the h~~rrl  uf Nit k n ~ k  Lilte. 

Glacial deposits are prol,til)l;y entirely 1:rcki ng i n  this ivgion. c s c ~ p t  
as they nrr w,portr.tl in tht5 n~orxiri~s trf  small tiving gltlt~(:it+r:: 011 the 
I~igller LI~OUII tauis. 



Tllr rnrlr.; in t l ~  ririnity rrf I'olgl Il:~y nrr rrry g m t  t;r. f n l r l r ~ l .  T11tb 
q l i p  : i n m  lorn- ovabt- ~ v i r l l .  firm+ 3 1 ~ 1  t l w  x i m t l s  of s t v ~ p  ( l i p  : I I V ~  I I : I ~ O I I -  

n t ~ r l  i t 1  f r 9 r l r i r n t .  
I t  II:I< I I I V ~ ~ ~  + t t i i ~ q l  t1i:lt I ~ ~ P Y P  i* gwnt n ~ ~ i i d i n ~  w:n~-a rdI .  p f i r r i l l ~ l  

to t I I V  ~ I I \ I ~ I I ( T I I  VCIII-1. 11uit i t< nxi\ I I V : ~ ~  I l tv  a%[~tl.- 11f tI11, f o r t ~ l : ~ i ~ f l + .  
'Ti l i -  \ + i a w  ir *114:Iii11vl I!\' ( 1 1 ~  f:1tat f 11111 0 1 1  i l l  111:1d 11111. of t IIPY. I t ro l l lo l l -  

loi*itb+ t-otnl<+ a ~ l ~ l ~ r  t l ~ f i i )  ~ I I P  J i i ~ ~ - * i v  nra* ~ x p a t u * ( I ,  I ~ r t  t l i ( ~  writ(*!- 11:i- ~soi 
.iot.~i :III!. l t r i a l r n r r  iv l l i r+h  \ \ ' ~ F I J ~ I ~  s!1nw ITOIV ~ : I P  w a q n s r l  thc - t t i r l  Iir:~qt 
I 1 I .  'I'hi5 rallal a ~ x 1 t ~ a F s  FI'CVII~ I < : ~ t n l a i  f o 1F1t' r:lpL : k t  t hr 
I I I  I t ' a  I ,  No 11111tl tuslv~lr l . i  fnr ( ~ 1 n l ~ q 1 1  r*a~~.\.artl 

1 I I I 1 1  I S  a I I T I I V  ririlcp : ~ t ~ r l  t 1 1 ~  
~lirrhvtic~n c ~ f  1 1 1 ~  r ~ s i h  n ~ l ~ r a l ~ ~ .  111~)11t S. 15. Tlw I I ~ ~ ~ I I I V F T  ( l i p  wl- 
cinrtr c*sct*cbil.: I;' 01 I t 1 l'~ n.r*ln nrlh. Ti is ~ \ n ~ i t l r r r t l ) l y  ~trt*prr 011 t l l p  
(litkt ~ l t c ~ r t '  [!0111 l 3 : 1 ~ ,  

Tllchnl  i- ;I s y ~ ~ c n l i r ~ r >  ~ ) : ~ r ~ ~ l l a a l  In this ~ l l r l  n n r t l ~ m ~ s t  nf it wErirI1 PY- 
t ~ 1 1 r l 5  fro111 I I P : I ~  1111. 111oi1tl1 a1-f 1b1-y 1i:ty : t I i m g  ~ I I P  IW-t s l ~ i ~ r t ~  ( b f  Void 
33:1?- \-at t l l c b  I~izh I rlt~ll'.; I I I M ~ I I ~  t11tl I I I ~ ~ I ~ ~ I I  I ~ F  ' 1 ' 1 6 1 ' 1 w l  CI'IY~F. . i t  t h i s  
l u r i ~ i r  it i -  vtlt  atfr lr,v :I f ~ ~ i i l t  ~ ~ ! i i ~ ! l  vrn54- t l i v  11r~:itI v k f  tllib 1 1 : ~ ~  111111 

( ~ x r ~ n a l *  1 1 1 )  ~ I I P  1-;1111y of Ih-y C'rwli. 
.Z I c ~ l r r  :ttjt ir.lir~cb i* P X ~ ) O - I + ~ ~  i l l  11w Il iJL .cntrllr~vr-t nf tllcl Ic ly .  t 111% n s i ~  

~ * l ~ : ~ r l l i ~ s ~  tliib 4~al1-v  :I -11irl.t ~li-t:ii~a-aa fro111 I ' o v t : ~ ~ , ' ~ ~  Iii~y :11111 t . v t ~ l ~ ~ t l i l l g  
t I I :  i t  I t l  I I I '1'1111 I I I I I S ~ ~ ~ ~ S I I I I  ilitts 
t d ~ ~ ~ v i v i  4111 1 1 1 t .  w ~ i t t l t t * r ~ i  i1fl11k of illis f t ~ l t l  n-r*mw :11mr!t L'~ 1 0  Ill ' '  : C ~ I I  

LIIV ~ ~ a b r t l ~ t ~ ~ b ~ ~ .  12 t t t  l f i m 2 -  St r i k w  of S. 2: 1;. find S. 10" Id:,, ~ ~ ~ v p r v - -  
l i rc . ly .  \\*rbnh urdrmtE, ?'11r- sttvtws rlilr; 11-thrp : t p p n r ~ l l f  1)- r-irntil~alll 1 1 1  11 

~i:trrrtn= x l ~ ~ i t - ,  I N ~ ~ o I I ~ !  ~ ~ 1 i i v l 1  $1 t l i l ~  tmf q p  ~01i t i1h1 t~( l  for it t - t ~ t ~ - i ~ l t ~ r ~ ~ l r l i ~  
rl jrt ~ t ~ i r + t * .  ' I ' l l t *~ o l  w r r ; i t  ious a l  tllr* n - r i t w  s l i a n ~  11 st t 'itcni i l l - r  ihrrlnt'v- 
~ l ~ r r t i r l i t ~ g  i r k  tIi:lt  ~ v l ~ i t . l i  1 1 : ~  I n ' c t ~  ra&t\r t~tc*t l  frclr11 t 1 1 ~  r v c i r l ~ l  I'all.t:tp& 
I\:IJ-. \ r l l a ~ n *  tlrl r ~ n t  i r l i n t ~  with ;I ~lo~-tbe:w~ axis i h  silial t o  ~ w ~ . : t l l t - l  1 Ivt* 

-c1111 lb : ~ I - I I L  4 b f  t ! ~ l  I:II;(- ill  b11t-11 :I positit111 t l ~ t ~ t ,  i f  ~ r $ i i t  ~ I I I I ~ V I  1 4 1  I [ I V  lrrr*:~- 
tion a ~ f  t Ii41 t ~ i !  t l ~ - i ~ ~ + i v l w  I T V ~  of ~ I I P  ~ 1 1 1 ) r t h  nf P o l a l  I%:I,V. it ~ v o l i l t l  4-iti11- 
I 1 i I I I I 1 I 1 1 1 i I 1 i I 1  I \  L .  '1'111- 
,-drt-l;d a ~ s l ~ r r w t  I i n  t t ~ r b  i t t i ~ r ~ ~ ( l i n t ~  v i c i n i t y  o f  t lw  n i l  t I ~ ~ i ~ i v l < +  l i v  : ~ l ~ l ~ t i - t  
11r. c l t~ i t r .  I~ t r r i s s t r r~ ta l .  'I'l~e ( l i p  i n  tllc h i l l s  s t n ~ t h  ajf th t .  rlr.i-~.i~-I<-~ i s  
hnuitb\.r.l.*t :I( 1o\v 1 1 1 t ~ 1 i ~ .  \ ~ * l ~ i l o  it1 t l ~ c  bills nort 11 of llw clr~~*~-ia-l;- 11 iq  

r i twt  I ~ ~ r l y  t i t  n u  ~ i \ ' ( q . : t ~ i q n g l t h  nf 8". . l ( w n r t l i i ~ g  t 4 t  r q ~ ~ r t .  l h t -  1ba1rt11- 
IT(-.;[ aPi11 i.: rr~z.i~lrr-~l rrtanr t l~r  rrnt~r  nf thrb p ~ r r i n ~ i ~ l r l .  so I l l n l  I I ~ I I - I  of 
I h e r I t ~ ~  ~ n o f  I , ~ ~ I ~ ~ ~  lice* i l l  11 S ? * I I V ~ ~ I W .  ~ v h i  I P  ~ i + v  r it.< 11t)t-t h \ v t * > t a * r ~ ~  wr* :I 
4 n 1 q t  11t1f i(nli11th i* si l i r l  io  riw. 1vltiv11 I r r i 1 1 ~  to I ~ I V  h~lrl ' :arr* 11td a ~ i i l y  t h t n  
{qlf + c b t ~ i t ~ ~ v ~ \ t : t  I-!. *tmriq-. lu t t  : ~ l - t ~  ;I I I I : ~ + *  o f  rrpt :I 11 i IW r(>rl;- t l i z \ i  
f (1 r~11  f IN* t - a ~ ~ v  o f  flltb ~ w ~ b i  ti.111:t h i ~ r c n ~ ~ l ~ t v t i t  1110st o f  i t5 1 r 1 1 g t h .  

11 1111iy In* ul(*n f i - t r n ~  t ! a t * c l ~ ~ - r ~ r i l ~ t i < ~ ~ t -  ~ i v v ~ i  :11nn-1~ i h : ~ t  f l ~ a ~ i ~ ~ t w l  -1rik- 
I I IE  s t r ~ l t - i i ~ ~ - : t I  i t b i t t ~ ~ r t * - : t ~ - { ~ : ~ ~ ~  : I I I ~  i t - l i~t tb  n + i t I t  :I r i t ~ r t I ~ c ~ ; ~ - t - ~ ~ ~ ~ t ~ ~ t r ~ ~ - t  itxi9 



p x ~ ~ ~ t ~ c l i u g  frj  IIIL :I ])oiii~~ 1:; 111 i h~5  i l l  ~ n - v  i11c ~ r ~ o l ~ t l ~  nl' Oil Cr~*~lc  to 
LIIIH~LL, ~ I I ~ I  t~ syt1rli1111 (~s~vut lily i '1~11ti  z~t,:lr tlw ti~o~tili  of Oil Clbct~lc 
~~ortlieastwsl-tl I I I .  '1'11~ ~~or t l l t~ l . t~  ciid of t l r i s  synclint: is 
c11t kry ;i P;~ult rrl~it:l~ rxtc~ntls up tile r:rllp.y of Thy Lhclc. Tlro 
t~ntiulirir tt*l-ll~iu:ltr.; 1)y f lut tv~~i  iig w ~ t .  

Thc dips :we clui t11 i u ~ i  fonn1:- ~iortl~wrstwnrcl on thr: i1nrtl1 sl~ori? of 
E'nlil Ea y and 011 t lir n o ~ t  11 kirlt, of 1)l.y Ilrt~lz.  ,llorlg tbr -sonll~rast- 
r a r . ~ l  sitlc of 1lrt.lltlrof l ,;~lrt.  i L is r~o r r l t~w~tn - :~ rd  nllcl ~rrstm:~rtl. ( )ti 

lllr* ~rcs t r rn  hhonb of C7clrl Jlny it i* ~~o~ . t l~~~ ta - ; t r r a r r l  01- ho1.izont;~l. 
011  Illy Itnp i l  is sa~tl i r t~rt \ \ . i~nl .  Tllcb clil~s ~c!lrlnrn r.rrrhctl 15" rsct.pt 
towarrl tllr rnoiitl~ 0 1  tllv I b n ~ ,  nt~tl :irr cli~itch lalw ::uril rr*gnl:w O T P ~  

i I ~ ' I I I !  ~'ogioll Ix't ~ ' ( ~ 1 1  k a l i : ~ r ~ l i  Id:lIi(l :i1111 1114' 1 i~t*llt~rr lf - 

C:c~lrl J3ny clivi~lc b:ls :h 1111 i l m ~ n  wnstwsrrl sritL ~~~n.tluwt.,.;t\vi~rtl tl ill. 

INDICATIONS OF PETROLEUM. 

,Serpn!/rx.-'rIlr~r :Iiur wrcml scrpnges at thc! uortli  nil of the nnti- 
clit~e ncxa r. t ~ ) i l  1n.1 lb. Iu 111 1 rrT il~cw I l ~ e  i l r r ~ ~  of pcktrnleurn is 1:wg~ 
all41 cbnt~ht:tlit. 011t.  I I ~  ~ I I ~ ~ I I I  I'lirt~ihluvs 1 1 1 t ~ r i c : ~ t i n ~  oil for IIS(! :li i l ~ ~  
\~clls.  Thtbt't* i.; :llstl il I ' O I ~ F ~ I I ~ ~ I ' : I ~ ~ ~ ~ ~  f l 0 W  Of g:lh : ~ t  Ollt? Of ~ I J ~ w  WP]I- 

:l~(ls. 0tl1(>1* w ( ~ ~ ~ i i g i ~ +  t 1 0 1  -tltu~ I I t 110 ~i-ritvr :IN! r*~p~~rlc!(l i'rulri 
varions 1,1:1cc*s alnng tlirn r n l a t b * t  I I 1' ill is S;IIW! fold, iicnr i11tl hcad of Ilq 
1i:1y wnd rlwj\-l~~rc* I )~ t \ s (~ t l~ i  t II:I t j)oji~l : I I ~  ICan:~tn. Thc~re is said to  
LC cvr!~~ ~norc  i~npork~ilt ,  scvc'l~sfica+ 011 Ill(! ~ \ ~ c s t  shorn of the south :win 
of 13erli:1ro€ Lalre. 

Jletr~Joj)l~t P I ,  I~.--T11rcr \ ~ t . l l ,  ~ w r t ?  l~rgiii1 in tllc summer o f  I!lOX. 
TI~tby nrv lc,i~alc~cl nt)or~t > 111ilt1- f r 'n~l~ tilt$ l r ~ ~ i ( l i ~ ~ g  ou the rt7est s h c ~ r ~  of 
Col11 Ilnj. : ~ t  :III t*l~~viiti~si ell' :tllrrut ;no f ~ v i  H I ) I I V O  t i ~ l ~ , ,  111ld 111'~: (ijs- 
t i  1 ? I i t  I i i I i I I l o  : I  (PI. VX'T.) 

Oncb nf tlic ~ v r ~ l l ~  I r r ~ r ~ u  r l~~ l - i~ ig  111c + ~ u n  1lic.r of 1!!0;3 lir7:ls i i l~:~i~don~xl 
in Ilw nnt~unil :tt ii d r ~ ~ t h  ul' -rbrcr;~l liund1-ct1 f ~ t ,  sn11 t.11~ (I~~rjt:Ic 
x l - ; ~  111ovtlt1 to i~ IK~IT dirt1 :I Siln- 1111tliIi-1b11 fth4h1 ilidnnt. T~LI~F liLI1~ t l~ j l l -  
ing I I : I ~  I ) ( V I I  11orit~ i ~ t  tlii- lloi~l( 1 1 1 r  to 1 1 1 1 1  c i 1 1 w 6  thtl ~ t - ~ ~ i t i ~ r  h f t  L41~~~til~m. 

T h o  wctwtl ~ ~ c l l ,  ~nctitiont~~l in i111 ra r l i~ i .  ptil~lication: mas (Ir i l l~d LC] 
n tlilpth 01' nl lout 1.-lrl0 fvckt. '1'110 rlri I1 i -  si~itl to have 1)~11vtrat~tl 
st?~cral st w t ~ l  (illetl wit11 tli ivli rchirll~nl oil I ~ : ~ v i r ~ g  tll~otrt tlw consisler~cy 
of \r:ttni pitch. This wttll tvns fitia lly xl):li~donal 11 luring the sumlrlcr 
t ~ f  1!)0-I, I > P ~ " : I I I S C  of t l l ~  sh011g C O N ~  ii11iii1 11011- of  f r~s l l  matm-. It  is 
Ilotr ccrkiili tlliit tliis n-rlt i s  sitr~:~tc*d ncllir :t f ~ ~ r ~ l t ,  whiah fact war~lrl 
srnn to c.sl)li~in thc l)rrsrJncrx of a ltlrgv c"in~~oin~t~ of fws11 w z t ~ r  tit, all 
rllq>tlis i i r ~ t l  rllso tlir : t l ) s~~~r . r~  nf the mnrc x- t~ l : i l  i l t h  andl f l ~ ~ i d  constituents 
ill thc oil. 'Thr n~;lcl~inrry from this 1~-e11 11:1$ IICIH' IICCII 111~ved to :I 
rlcw lor-ntio~i ;I lbolrt 2 1 tui lcs soi~tl~e:ist~~-urrl (ln Trail C ~ w k .  iit last 
~.c:poi*s i t  11atl rt~ecllcbcl :I r l ~ p t l ~  of 17500 feet. 

- - 

'' 1:111 I. 1.. S. I :pol. K~~r*yt>y  No. 225. l!tll In LI, :Ml. 



Rrtrrr-rt r r f  trrll r r t  f'nirl I ~ I I ~ I ,  
I.'rcl. 

Ru~ri*Ir)r~v . . . .- _ - - _  -. ._ . . . . . . . , ..- . .-.-_. -._ .. - _ _ -  _ . . .. 76 
1 1 ; i ~ r l  ~: i i a{ l  wit  11 t'~~*vii*tl?i--- - _ - - -. . . . . . .. . . -. . .. . . . . - . . . ------_- :i!J 
S:ri~rl wit11 Il:ll'~l *tl '(r~Ji~ _ -. _--_ - - . - - . . -. . - . - . . - - - - - - . . - - . q%T 
Oil sutkrl. ~ i n l  I~:tr(l - - - . . . - _ _ _ - . - - - 2 - - - - - - - - - - - . . -  - ----.-.---.--. - - - - -  - -  4th 
Sa1111Iuto1ir ~ t + l t l ~  Ii:%rrl ntrt~xltin--- - -  - - - -  - - --  - - - - - - -  - -  - - -  - - - -. - fa!  
Oil si111d1, HIII'~ -----_--._. -... . . . - .  .-.-.. .-..-. .- S 

P ~ ~ n ~ l s t ~ ) i ~ a  i1.1111 1i:ir'tl str~+:ilin --_- - .--+- + - -  - - --. -. --. -- - - - -  . .  . N2 
Oil fi:11111 2.5 
HrrT1 t ~ t y l  l l r ~ c w r r ~ ~  H : I I I I ~ H ~ O I ~ ~ ~  -. . . - .  -. . - -. .-. -- -. -. - --. - .. . . -. _ ... - - 15 
Soft I I I I \ ~ ~  riin~lntr~nv w l t l ~  r ) l l  -,--,,1,,,,------------------------ .------- 5 

T f  ~ w t  rolnlln i s  str~lwl miillin tilt> swiw nf wlcs n l w r t  Cold Hay, 
olhclt. Il~ir~gs llc.\ir~g trlufll, tilth ~ ~ t . ~ . y  ~ q ~ n t  lr f o F r l i 1 1 ~  whiclk the  stmta 
1ir1r.r~ ~~t~ll(*i*gor~ci sl~41i1l l t  I)(' FHVIII ' IIIII~.  1 0  f I i ~  forrtl:ltio!l of 1:tryv I H I ~ I I S .  
1t ir i tl~~)os+il)Ev, hrnt cbvc'r. (o trll 11t ~)rrrcnt 11ow far  t l r ~  infEt~~~icr.  elf 
tlic. i.cilv:lnic. Irrlt o ~ u l  ft~ults lnny c.shnd. 

'rIi11 l~ t~ t t - td l r~n l  f run l  this  I;rld has a pnn~fin hnsc 2nd js prob:iM~ 
~ i i t ~ i  l t ~ r  t r l  I1141 COII t1~)11~r 1 3 ~ y  1w,troIeum. (SPC 1). 55.) 1 f p t r ~ i l e t ~ t ~ i  

3liot1ltl I n k  t l i~rovrrctl  in rurnnlpruii~l q i~nn t i t i r s  in tliis rrpirrr~ jl (.:in 

I n 1  ~tipc*tl Frrbir~ t 1 1 t h  ~vrtlls 1,o CoId Iiuy by gr.tl-rit,y and shipper1 t llvntr 
to St111 I'ra~irisru ur t t t  I'ngot So~ltl i l  pclrts. 

01.1 mnnc nt  the! l~illsiilcs ricnr t l ~ a  nil tl~,rricks 5 miles inlnntl from 
Col~l I i ir j  : ~ r r  wPpngtbs uf l ~ c ~ t r n l r ~ l m  that  nro in mmcr CWIR ~ o ~ l t  inu- 
t i I i i r  ' I l l t i  ~ w t r o l r ~ r m  runs dow~t thr IliIlsitlrs. 
ill t l w  ~vatc~roorwv, vtlllecting :rt  t IIP 1)otttml in pcat bogs. TJosing 
I - I I I H I ~ I ~  of i f  s \-~l:~tilrk ~v)nstitlttwts t)y t.v:ll)om ti011 to ccntlvr. it in~nr~o- 
I l i b ,  i t  1~111;tins 1 hrrp. irnPre~n;lting t h r  pear rtl~tl furm i rig orPr i t s  
snr.f:~cr tt t l i i c 4 ~  continr of 1 Jack parxffin was. 

TIwsc r l e p i t s  1i:irt. ulw:id~ L c ~ n  of co~ls i ( lerahl?  irnportnnvc in 
Illc di~~~elelopment uf tilt? rt@on, for thc ~wxt,, irupr~gnntutl wit11 l Jill 
pw"ffn wax, hns p~wrcsd a frrt.1 of tth~  atest st vnltic?, wplncinq ( h v r ! ~ ~  
tlie rn;ll fmrr~ tllc: mines of I'rigvt Soo~lrl .  wliidb is irnpor.t,pd irl I : I I .~v 
a ~ n w n i t  for use under the tn~i1ct-s irt tlril ling operntioos. T11r clty~clsit 
whjclr has  fi~rnis!kwl t h i s  file1 l'tbr t h ~  p s i  sr:wc,rl h n s  : ~ r l  arm of I I ~ I I I I  I t 
1 ilcres. *I'he materi:lI 113s b u * r ~  dlrg ro n t lcpl l~  0 F t11101tf, X f ~ r t  tv it 11 -  
ollt, in wlllr ram. re:~chi~lg Irtlttnm, This 11~p)sit .  * I ! O ~ O  r o ~ ~ t : i i ~ ~ s  
r~nflugh nf ihr* r f i iduc  tct srrlrpl!- : r l l  loc:~l TI~V*IIH Tor hzt.1 Itbr wnnn t i t ~  
io c4c,nle. Arlotllcr cltalmsit 11113. I~rnvcrrr, I rnr~ diw.nvcrrtl i i i  t llc 
v i t - i~~ i ty .  w l ~ i v l ~  1i:1+ ;hi1 :II-P;I elf :; :IVIW 11m1 :I ~ l t i ~ k l ~ i ~ s  :kt lc-i~*t 10  
f ~ ~ l t , .  Jtat~~y mure. nlqo  wi!I ~ l o 1 1 1 1 ~ 1 ~ ~ ~ . -  IF l j r o ~ ~ g l ~ t  t4) I i g l ~ t *  

C!hcnlicnl :~nrl r:i lorimrtrit. ic.>th ~ r f  pl~nrd~lt~~trn 1 r ~ i i l t r 4 *  hn~r hc.n 
lnarlr I IF J't.nr~imnn R Iirnmnrn. nf nrrll imnru~. ' 1 ' 1 1 ~  rrsrll t ( ~ f  t liixir td~sts 
1s :1s fOl l tn~+:  



PROPERTIES 03' A L A S K A  I'RTtt4lLE:llM. 5 7 

Gbrtrlic:c&t rrrri l  r.frlrrr-itr1c:lrir: I c ~ l n  rtf ~ J I : I ~ C ~ C I I I I L  ~-t'sitE?i(:. 
11.1- rmt. 

3Ioisturc - - - - _ -  - --- _ ----- _ - - - - - - - -. - - - - - - - . -. --. _ _. - - --- - - - - - - - . - NUUP. 
TolatlIf: ninttrr -------------------------.- - -  -- ------- .- 85.40 
Fixed cnrhhon-----------------~-.--_--_-----.----------------------- 7.71; 
As11 (I.% 

Totul ------------------------------------------------------- 100.M 
Sulphur --------------_------_---.--._-_-.------------------------- -36 
Soluhlc Ir l  gtisoIiue -----------. - . - - . - - . - - - - - - - - -  - W. 3) 
Calories 8,193 

The tablr dlntrs :I ninicri;~l that. coinpnrrb farorably with most nf 
the coals solrl nrl thc 1'11cifiu ctr:rst. It is. inclcctl, their superior as 
rcgxrds cnlorific po11-~r, :ish. :lrrd tuncjt t~lt  of xirf1,llur. The amoiinl 
indicntcd h i  thc tul~le ns sol nblc in gnsnlinr! rcpwwuts tlla peholm~m 
rcsjduo present, t8hc remaining 31.80 pry cent co~~sis+.ing of yeat and 
earthy rnntcrjal. 

Gontroflcr 13my pcf?,slcrnn .--1 sample of tho pctrroIelrm frnm tho 
well 1lc:lr 1klt:~ll:l Ilas I)wn tcstcd by lrennhan ik Krowne, of Bal- 
timore, wit jth thc follow-ing rcsnlts : 

Spr(.ific L T ~ Y ~ *  --------_--._----_--.------------ (0.8%nt16do(;.) :39.1° I3 
Jlistillatiurt 18~- Etrgler"* metl~o~l  : 

Rei i~ inr  (HO"-I;K)~ C. I - -_  - - _ _  _ -  __. . - _  - _  _ -  __------ ?Il%, Td.9" R. (Ri5'i'J) 
Rnrnlnq nll (l.;tlg<l~iO" ('. I -_--_. - -_  ----- --- ------ 51%, 40.fi0 R. (C1.82C14) 
RmIrljnn~ Ilb:ir:i WII I I ~ I S P  I - - -_  . . ._. - _  ----- ---- ----- .7R7&, 23.g0 H. /O.9O!lli) 
Sul11hnt. _ _ _ -_  _--_-. _. _ _. . . - --_. - -. TtXtT 

T ~ P  hnrnin:: nil was p11riHir1 11.v ranern tm tctT sulplmric acid nnd so(1n. t l i ~  vol- 
IItui: of acitl ir+trl rrp l~eir~:: t r i t r  rm:!ll tu ltlensilrtA. Tllr p~lrifiprl burning oil was 
~ ' u t  Into a atlld! I;ltulw, \\-l~t.r~. It I~iiriird diy n-Itlrrtut irio~?~stiirg thp wick or cor- 
rodhg the t~ut'i lc~,  :lurl n i t  I lo i~t  : I H ~  l l l ~ r l r ~ d  ~~fllt~~lfit~1111 of f lnm~.  The b~uimirlg 
oil conili:irtlh rcrg iavoralrly ill tilrvl: r u ~ ~ ~ t v t a  with Pe~iiiqlvmIn oil prp~nrerI i r ~  
thc same \my. 

Tllc fullon-iug nrlnl?-*ih of tbi:: pctn)len~n n-as published by Mr. 
Oliphnut : 

AlfnTltj* 01 ~rrIr.olc~rrtr~ fr'artt Knlnlla Bag ~ c c l l .  

R ~ w d f i c  gnr IQ  : ~ t  4iO' F.. IbFfiZS, rqunI i n  45.!la Enmi.. 
Cold test rlid not chill ; ~ t  2" 1.'. Iwli>rv Z L L ~ I ) .  lbw ~ ~ ~ l l i ,  

I l iat i l lnt io~l  11eIorv 15(1° C'.. r~:~yll~tlla ----------------------- - - - - -  :W. 5 
130" tn 2Ki" t'.. Illni~ilr~:~tlrtfi. ~ ~ ~ t r o l e u r n  - - - - - - - - - - - - - - - - - - - - - - - - 2 - - -  31 
A h c e  2S5" C.. luhrirbntln:: pel l 'o lc~~~n ---- ------------------------------ 21.5 
R m l d n ~ .  colrth :lntl  ion^ ---------.----.--.--_-------------------------- 9 

M The l~rnd~~cllorr r,f 111ett~oleiint In 100" BMInerul Kexr~nr~~r.s I T .  S. ror 1!11Y>, 17. fi. <~POI. 
Surrey, 1ROJ. p. 583. 



'"'~nnlrnlln k I$rnwnr Tlqr t l ~ l r  ny~orl. 
b O l t ~ r b : i ~ ~ r .  17. II., 1'111. lliniltlrtlnn nP p r l m l r t t m  In t ! h W 2  3nIlnctnt nmourcca C .  M. for 

111112, rl'. S. Grurl. Snrrey. 1:lII::. I*. :P<:{. 
" I'~.rklirim, s. F., Rrlrrrrt rm 1'1~tmlr11rn. tr, :tf:5. 

5Y~b~r(1~11ti11, I h i c ~ n r l .  . T ~ I w .  .\m. t'1llbni. Saw.. mkl. ?:I, {I. IfjM. 
' I ~ l l ~ r l r n n t ,  Ir .  1J.. 1'rtrrrlram : >lInrrul I t P w r m r m  IT. H. roim Innl. tT .  6. Geol. Survey, 

t!IIlL', 1%. :,l;ll. 
f S l  llT!1~1111. T. 1s.. Enpinwrfw Vh~rnIsh+y. p. :W4. 

Il41y1r ~lrirl Iic.rbnm1~. Oil  trcldr u I  Tcxu~-Lo!i l~Iturki  d'nnut~il plntn : B1111. 17. X. W1. 
Fl;v\T,% S d l .  2 e2- E!hl:{, p]I. 14tLl:I. 

SW n $ n * ~ ~ ~  (p. Z i  1, 

r .  1 l i t* I r t * ~  r(tlrl~nt i ~ :  ~'I~nrly :1 reiiri inp oil n-l' t l w  s:i lnr g~nrral 11nt om 
a s  t llcb f ' t ~ i ~ ~ ~ y l r : ~ ~ ~ i : t  ptroleitm. Tt rcsr~iilrlrn 111t1 l i l f  t c ~  i n  I i ~ r i r ~ g  a 
Iliph ~I~IIIHII-! Eolt ~h r t tr~ore vollttjl~ r o i l ~ p t i i ~ ~ ~ ~ l s  :1n11 11 pnl';tIIit~ I):tw 

-- 

I i I i t  i s  I 1 1 .  Thc p 1 . o l t o r i i a l l s  rrf I l t r h  stbicprnl 
t . t ~ r i - t i t ~ t r * r i t g  givrti ill tlw table ahnx-e [lo not ~lr*t.c+nril!. r r p r c w t i t  the 
f r ~ l l  ; I ~ I I I I I I I I ~ +  t11:tt c .oi i l ( l  1 1 ~  nl~t:~inerl in prnctirr It? ! - l i f f i w i l t  t r ( ~ t t t 1 1 e u t .  

(I i? /!#I!/ r r  ri (f  P R J ~  Rny nrvplo(~//r.a.-Sm~i ples of t 11th nhrpagv 1 ~ctrtr  
Icnril fmm Oil T3ny n n r l  Cnlrl Ikn! hare lwcn coIIrrlcv1 11:. t , I ~ ( b  ~vritrr. 
Thcy n.rr.ch o l ~ t : ~ i n r i l  lly s l r i a l ~ l ~ i n g  t l l i ?  p tn~lerirn from thr ~ t i t - T l ~ r r l  of 
tllr l>tmls of m d r r  ~vlirlc it 11-tlw c.uutin~~al!y r i s i ~ l g  fmm thn I l c v t t o l n  

of tlw pcml. &in cdTot+ 1r.115 nindc to i t l ) t ; i i n  as r r t n r * ! ~  of thi! irr!stior rbil 
as pos<il>lr. Vcptz~ldc. n11i1 ertl*th!. in111iwitie- ~wrc! ri~rno~*ccI I)y xtt.11 in- 

Benzinr(W*-150" C.) .I 21 . 16.5 10 I 2. .5 

Bnn~iw &l (150'- 
3 ' . . . . . . . 54 50 UO 'LfI 

Ele+id~tnm. .. .. .. . .. :<R S m 5  
RnlpImr.. .. . ---.. 1.7 
Gravity.. .. . . . -. ... 

PATf. AtnrRn r l  Almh~.J* 

-- 

ing  thror~gli c t ~ r ~  cFaI11. \S'a t ~ t -  r*mi  l r l  trot In% ~ r l t i r v l g  I ' C ' I ~ I ~ V P ~  I. Oil 
for. lubrin~t ing parpow fit I hr ncigl~ln~riag wells is obtainerl f r r ~ ~ i i  

thr.;r pcn~Es i l l  th is  xnltlilwr. 

TIlr frwhpr oiI is tlztt-Iz grcril~. 'rh:tt \ v l ~ i r b  lins rv*mnin~l (111 t Ilc 
~ t 1 l ' f : l t ~ ~  11f 11w pcml for' *rnitl tiriic irt t l : ~ t - I t  I ) ~ - t r t v i ~ .  

.. I I t c h  rkr~:~ly.;c.- tIir~-rft~f~t. [lo I I O ~  t , ~ ~ j ) ~ ~ t w * i \ t  1 I IC  ~ - i ~ i ~ ~ l ~ o s i l  ion l v l l i ~ I 1  r - n i r i r l  

Iw rxprrr~rl nf thr l i r t *  oil f i - r ~ t i i  v-cll:: i ti t h ic  rr~gioti. SIICIL nil \\-ntiErl 
11:tvv :I I r t \ v p r  $ l ~ v i f i v  p a ~ i  t ~ ,  1) iyl~q- l ~ ~ ~ ~ t w i ~ l  : I ~ I *  of ~ I I V  ninm vol:~tile 

0liio.fJ 
Ilamn- 

~~~~~* ' ~ 1 o x  l a - ,  b. 1 !ti-," ?, 
,I - 



CJll Rny. ~'nlil Rny. 
S ~ i f i c ~ v i t g ~ t r d n F F F F F F F  ........ O . M 5 7 ( l i 1 . 5 " ~ )  . O.l)ljl7(lti.ii"B} 
Distil lation 11y Engler'~ tnrthml: 

............ Tnitid h i l ing  pvint .............. 230" a 225' C. 
Bnn~ing c r i l  (distillatim np tr, :!Ow C.. 

....... -... nnti11r a t l l ~ n ~ p h ~ r i l '  p w ~ ~ n r e ) .  jX.2$ (99.5' n)  13.3 $ (30.Rr 3) 
Lnbric*lttiu::  oil^ (~pinrlle  oil^) {1?1) Jllrrl, 

............ .... prmsn~r.. np to  ::IH) C'.) M.?G I2Z.C" B) %.3$ (23.8' B) 
Lnltrimtin~ iril~ ( l?l l  mnl. Iwamrtm. :IFIO' 

c.aa(r c:.) . . . . . . .  . . .  ii~.anr ~l';.n* B) .... 1e.w (iso n) 
Parafin r~ j l s  (11y t l~b.qfr~~i?t i~*~ ~ l i + ~ i I l ~ t @ i w ~  

nndrr atrnd rsl)l~~rir. ~II*'Y'~II~I* I -?.2.l': (W.4 I31 .... X.Q$ (20.4'B) 
C'nke :&nil 1i IRH . . . . %.ti', ..-..-- ..-- 8.15 
TotaI ~n l l l l l u r  . . . . .  - - .-- .- - .-.- 0.1165% 

Tltc. rllr;tlll:~t 1rr11 ol' 1111' j i i l  II'~I.:II Ill:: ~jil*: 11n4lr-l' ~fimlni?rl~lr l  prr%*nn'.. tarrr- 
~ f ~ l l l 4 ~ ~ l l ~  tn ~~~~~~~~y 1r1'fld.t l tnc' .  2T:Is 1.3 l'l'il~ll 011 1111111 ri~11s of  r~mlntulsill inll Pr*t 11t. 

'I'Elr- rwuttirlg ~r.strll~r~ W I I S  II!I*III l111rl1> fl,l' n~ :~ l i i l lg  r.ylin111~ r;tot.k. r i n ~ ( l  w:Ir I rtrrn.. 
I I t  i t  1 1 \ 1 1  I I .  'I'IIwP j~:~l':llTi~l 13ils r r ~ n t ; ~ i ~ l  11 ini~xf~tr~r~rlr lr* 1ltl1111. 

. . .  Light ilistillrrl l l ~ b r i c ~ t i n ~  nil r y f i t t 1 1 I ~  t r i l  I . ..-- 32s idino 
D:wk l i ihr icatir~g oil r ~upi~lr.  r l i l ,  . . . .  45.4 $I iodirie 

l ' lht~  r r i h  :II.I, ~qltirdlly ~11Ili1:ll. : 1 1 ~ 1 t l l  II:II*II j*:t~.:~j!itt Ilihs~-*. :11111 ~ I I P  (II-W~IIP~?C ~ > f  d l I +  

tlllntirln ttrv " s$\~~rbt," \\'r* Iii1'11~!11r~rl I l l t l l  I l ~ d s r a  r:1111plt?c :lrv " sruqb;a~~ t~ils." 
I f  ;l nr~ttivic-trt ylrblil VJIII 1 1 t h  rrlrI:il~~d~dl Iiy rll.lllll~c. :L I-4.W s~~it:tltlr. oi l  $ 4 1 ~  w IF I I~ .~  
pnrlnses m:ty 111n c.sl~vc.ltul, c~irllt;~lutul: ;I \'t'l:\. 111111'11 1:lrpr tle;uutity of the ult!rrb 

blrsirable I Iglttt~ t>rml~tc.t*. 
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