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This Tt3porQ. WBLB prepared t o  asadst i n  the plaMSng of seiemic pro- 
f i l es  t o  be run acroas the anticlinoAua in the vicinity of the K i l i g ~ a  
River. The strabigraphy and structure of the mapped wee  sauth 0f the 
anticlinorium are reviewed. Two f a d e s  of the LLabume fwmat&on, a 
calxxirenite-~dwclastic limeatone facies alri a black shale, black chert 
and dark limeatone facies, have been dietinguished. I n  ttpe seuthern 
foothills, the black shale f w i e s  appears t o  have bean t h m t  f s m  the 
south over the l ~ e t o n e  facies. 'he available eviderucc Micrpd;es that 
the L i a b m  farmtion, as l h r r t o n e  or a more praximal facie6 vraa da- 
k i t e d  w e r  the area of the antbclinorium. Follcwring a redefinition of 
the Twolc fonmtiox; i n  the type area, s t r a t a  forors~ly napped as Tor02 
have here h e n  designated Cm&le Mountain fwmation. The d e p i % i o n a l  
Natory of the Castle ido~kaitl  formation reflects  active o r o g q ,  
Ionsea of coarse c l ss t i cs  a p p m  t o  have been dumped in local baains; 
equivalent beds t o  the north are rruch finer. A basal zone of sandstone 
l ~ s y  be more extensive a d  rwy correlate w i t h  the sandstones noted along 
and nprth of &he anticlinorium. 

Thc f lat  #rusts dominate the foothi l ls  structure and the d i a p l k -  
m t s  pn thela may b i n  the order of several miles. Urnonfordties are 
locally present mder most of the post-Usburme units. The major 
deformation began i n  the Jurarrsic and wntimaed spasmodically i n to  Albian 
t k .  A t  the Liberator Ridges, the Castle Mountain famit ion overlies 

blik (Biass ic  formtion); a t  EkUkeQi~ Mountain, awerial thaasrmd 
t of folded Castle Ucaunbin f o r m t i m  itre missing u&ar the upperloart 

astle Mwta in  strata. 

Okpilcruak foss i l s  havo h e n  identified from the axis of the Brady 
cline on the, Kiliguaa Hiver. m e  structure and litholcgy there 
cate en anticline a few hundred fee t  wide. There is  ewidenoe of 
t i n &  on the nwtb lireb. Infm&tion fsm t b  Kibigwa and IpllpVik 

ers indicate that  laver strata of the Castle lduuntain fomtBon are 
ent the axis of %he anticllinorium, mppwting the supposition 
a structaral high 6s present betwwn the nwth digping bedo at  

out Ridge and swth  dipping beds along the north masgin of the foot- 
11s complex, Traces and other evidence of lineation on photographs 
ar an apparent convergeme away fron the chanbm b str ike of the 
ticlinoriurp i n  tha area of the 1CiJbigwa-Nuka Xivers which m y  indicate 
nee away from the area af bnhg .  
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O f  the pmsible s:~%ctuu~aL aitwatiom that  wodld f i t  the 
scanty data awa.ilabitj?,c, the fc:IBwting w e  blzewed t0 be M e  moost l ikely 
t o  m a r :  1 )  the d k d y  awt5iebine i a  on the erestea area of: a b r a d  
arch i n  the bmewnB, (Lieburno fwz%tiennj; 2)  the Wady m%iclinc is the 
muface expression of a thrust f a d &  i n  the bseigent, imel@ms.to 
Albertan foothi1ILs stmctrPrss; 3) the relat.ive1y incmpetent pa%t-at-- 
turn? beds have teen cmpbed by dcscollemnt folding on a comparatively 
flat, ompatent base~caent. ~ % f a e  evidewe is no% defM%ive and the 
sub-=face stmd:ture wall have t o  be do'cekIoined by o@.er nsetho5.e ficch 
s neisaL6c studice or by drilling. 

An esttPated 3,600-5,OO fee t  alC sectdm would n~mally wer l i e  
the Lisburne formation a t  the &a& ankiclim, and would oanaist of 

00-2,000 f e e t  of Okpikruak shale md siltsto~c~ lr$OO-2,000 f ee t  of 
assic shale, 300 feet  of W h ~ ~ s ; i s  shale amt lbeeatwva, and 300-600 

e t  of Carbaniforcaa-Perkan shale i ~ d  &arb. 1% ahould be noted that, 
aec figurue are reasonabbe estiaaatee, baaed 481 the infamation a v a l -  

1 able. 

prgposed seifiwic p r d i l e s  are shavn m the geolegic map. They a re  
designed t o  t e s t  %he substarface locally a% the Ur@ antacLine and a lso  
the subsurface gver the braacbr area of the b ~ w h g  of the antic&inoriw. 

e apical wea of the bming, i n  the vicicanity of the Nuka Ki~er ,  appears 
re promising from a regicsliil viewpint than the BraQ anticline and 

d be prospected for an adequate walmtion af the an%icUnorilll~ 
d and regional high. Haevcver pse-Patle ldamtain beds, the oldest 
alwg the trend, are exposed a t  the Bra* antLc1ine and therefore 

i s  structure has been selested for the initial test. 

~~P.OD!!G3XO8 

Scheduled seimrulc and i l l l i n g  act iv i ty  within the Kiliwa-Nub 
era area W a  a progress r e p %  on the evaluation of f ie ld  data per- 
ent. The information presented i n  inrelilrdnary Report 37 ( K i l i p a  
er area, 1951) has been revised and reinterpreted. 

: authors have spent wch of the p a t  year's pert-tima employ- 
@ the U. S. Oeolo@cal Survey synthesldng a logical stratifpaphic 

suuc tura l  picture of the ,hotla iicmtain-Torok forurations. Field 
were analyzed and @&ographs irere s h d i e d  t o  capplement and t o  

t o  f i e l d  information. These inve&igations, hmaver, have nat yieided 
conclusive meul ts  became the origirul napping scale wan too allrill 

i n i t  the desired la@-scale, dotailled interpretations. The fol- 
obse~yationa and c ~ c l ~ i o n s  src thanfore  speculative. They 

the result  of corerging l ines  of evidenee or the moat 1ogLcal explan- 
cm, i n  the l i g h t  af w experience, of obaerved facts. In  order that  
read& may indepldently w&alutite the ccmlusions, objective dfbh 
1 be dist&nbai@hed from subjective evidence and personal iuIpressims 
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.ve of the recent s";ar&es ha5 been to iacate a dri l l ing 

ideally situated w i t h  respect %o these factors. The best s i t e  An 
area studied is an khe Erady aratd.ciine where it is cut  by the 

is indicated by klsatth-dipping beds t o  the south and younger, north- 

rlying s t ra ta  is i n  n w d  seqdemo only a few thousaid f e e t  of 

STRATIOR ATHY 

Debng Idmntilirasr. It crop out directly balm a limesLone unit 
ologically $ W a r  t o  %!;he Limbunne fmmti.cn and app5rs t o  form 
sole of the th rus t  aheetr?. Thh llanromian limer~tcrae has bio?ptrQmal 
cts i n  one exposure on the south side ~f the DoLQne Mountains, o w -  
the headwaters af the W t  and %st ~oritrs of the theligwa Hitrer. 

prediction of i ts  presence i n  khe Brady area can be msde. 

The Km@ut.-Kayak ( D w o ~ m - 1 ~ s s i s ~ p p I a n )  s t r a t a  farming tihe 
ridges of the ljpeQks :Uge  at. the he&a%ers of the Kuna ItLver 

4meral  1itho;logic units OE the Lieburn(: for- 
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I . )  We X:i.thol~i$~c c ~ w ~ ~ " R c % o ~ . ~ Q ~ ~ s B  OC the Ushurne d yGon he LArstnlrm tiidges 2nd a t  Uf. h p t o  &~m$.?ge-d m Re2orfi d43 .- 
lar t o  seetioris of t~drm7.g~t ib:  l i ~ m ~ R Q r n  eqosed m the, Brooka 
o farther onst. Thin d.l.a$asa sills have intruded the Lisbwne for- 
on at the Usbls~ns  Tcidz~s b-at ax-a not present a t  flt. Bupto. Two 
B of black shale enrd DLmk chert, s&raihsr t o  %he s t r a t a  of the Kiruk- 
ak member w a r  i n  %he K t ,  d p t o  section; sidlar s t r a t a  cap the 
atone on the l l id~es ,  

(2) Usburm s t s e a  on the. Ipnavik thrust sheet are coqvsed 
i'%bwlarly interbedded lnmestone and chert. S M l a ~ i y  interbedded 
and lSmea+bne occur ;in %̂he &Long MountaSna thxust sheeta. Bokh 

on8 have been intmdrd by z d i c  sills and ncm crop ca t  i n  b r a d  
c l i na l  strwtrrrea, resp21ting in mveree topography. I n  c ~ n t r a s t ,  , 
Wlpto appears t o  have boaa pmhed up %@cwgh the Ipraavik thrust 

chert overlying 
the foothi l l s  border- 
s are absent and the 

e eppara %o be a aeries of c w i n g  inb r i cab  thrusts. 

a n o r  litkiologic t3rpes 

On the hea&atws of the Eaet Fork of the Kuna Fiver, s t r a t a  l i tho- 
cally sirnil= to  the <imkbgiak iceher are  i n  gradational contact 
the Kayak formtion. A t  l e a s t  1M fee t  of crinoidal limostme 

s out both north and .3outh of the ileLong i iw~tains .  On the iieetern- 
headwater drainage aQC the I<csst Fork of the Kiligora River a cal- 

nite or A h s t o n e  con$ornerata cmtah ing  peliitic fr'za~tnents is 
ted agaimt the black chart-shale (section 3 above) unit. 

The correlation6 of the above inajor units have not been estab- 
ed. Undoubtedly they ma, i n  part, l m a l  variations. mt Taillour 

) are largely 
cies distribution 

lac6 chert and shale 

arteose f i c i e s  crops 
part d the foothi l l s  c q l e x .  A 

Liver area, P o m r l y  it was 
p~nost stratu of the Lis-  

ecent paleontological 
e j  are  more correctly re- - 

and s t r u c t u h  af the 
l u ~  W rCilfbma IUvers, 

U. S. Ue~logi~&L Sunex Wavy r;il U n i t  Zrelikr. Ilept. W, 1951. 
TUleu r ,  I. L., Kcnt, U. Ha, HdseP, B. N., Strat ipaplw and 

Btructure of the a i p a  l i ve r  area, A l a s k a :  U. S. Geol. Wrvey 
Naw oil Unit I*eliu. llept. 37, 1951. 
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r a a s w y  cc~asser faciea i n  t l m t  d b e c t i m .  The ;durn 
,fel-rsd to the Perman ofLer the map was &&bed and 
t daffescn%iwhid on the imp from t h e  Liehurne. 

Li t t l e  pzrajnent i do r i~~ . t i on  has been ckddedto the deaeripaons 

idered a reaemw.5l.e aa%uli.t+e, 

peraimtorit ones t h e  

ed. Becease a i ~ a r t . h m ~ ~ c $  thicXaning of the cjkpikruuk is not expected, 
00 feet  i s  cumidwed i ts  mxl~rrurn norm1 thickness on the aady 

o the Castle 

The s t r a t a  form- dai@a%crd Tahok formtion i n  the Bivluk- 
Rivers wagas are nm call& CaestLe -tab formtion. MU aLg- 
ant t h i ckmsse~  of d r p  canparable to the Twok icraat ia~1 have 
recognisod a'wth of the Colvible Kivw, The shale underlying the 

shuk e s c a s p n t  north of the Cclville i e  p r W l y  correlative w i t h  
I'aak for;aab.Lon. 

ratton, Wiiilbi~m W., JE. ,  psrsonrdl curmunioption. 
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8. The kaier Enit somists  of c m g . l ~ a ^ s t i c  gmp~mcke, qu i t e  
c m ~ p ~ a d ,  +;Rat erop.3 a t  on Libesates Il3.dge, Pbunm~~dt Ridge, 
Mora~~tain, .&-gin& ta the Colville Uver p1Aina t o  the nwth. 

r part of this unit appmantly @a%14688 northward t o  interbed&& 
andstone and wllty shale. The iqpper tmiC  of heavy conglomerate 
kevik end .%qrboclt Li~un&oine, No northerly equivalent has been 

ed, hut the ccrgbamrate i s  wssuned t o  nhale northwd. Gapping 
Ehkmik &&&.XI axe fita.-grahsd saskdstonu? tihat reseanUes the 

of thtrs Mm~tsliuk grmp. 

oase of the 1~~15r  uuni a t  WhRrat~r Bidge overlies Shublik and 
k atrata. Outcrops of the Shubllk formtion on either side of 
Ridge and 1Ca eastward extenai.on suggest t k a t  the Ukp3hwaic 

ukwk fwm%ian3 w e  absent. there also, C~~loraereLtee of sharp 
fragsents tha t% apperz t o  'ba re~.FgFked rubble w e  Lacally char- 

st$c Qf the basal be&, 

LIorth of the Libera?.* Hidges beds believed t o  be part  of the basal 
r than the mesl&ng sequences. Actually, th8 d y  
g~raphic indm in that  sea is t h i s  zone of fine-grainad, , rzpple-bedcled, yeUar-red neathering ssladstom i n  &inch t o  

eds separated hy  early equal thicknesses of  dark fissi'e clay 
claystone. Un the Xpmik Kdvar, slut t o  a l e a s e  extent on +&e 
River, scattered m o n i t e s  arad p1ec~rpods mcur i n  these strata. 

i a  eom cajld well be a lithofacies tha t  transects tW lines 
ing d ~ p o a a ~ , i a ~  erxiroaunent, avaalable evidence places it 

a1 pmitia? 3.81 the CasGLe m n k a i n  s*tatigraphic sequence. 
e tio hheriann wi<hin.the bkpikruak formtion on the B r d y  anticline 
i t ively  identAZied by lithology or fussils, the character of the 
t betwc*n t21e Castle Maintain and O.Qibak formtibm is indetep- 

The coerse clasLecs of the fo lhd ,  w@nal ridges (Liberator, etc.) 
mdly lent%cOlapj individal betb prsiet only cnrer,short &is- . The geographic distribution saaggsnts depaitjbon i n  matxicted 

mare restricted aspect is evident i n  the upper crcmglolps?r&te 
Ekakevik i t ~ n t a i n  and Snra;yback d c l c y % ~ n  se~wncee. Botlh are 

rlain by mmformit ia3 ~spre8anti.q 1,000-2,NQ fee t  of miesing . 
r unit. A t  EIco1cevik Mwnttain, an mitial osqueme OR shale gra%ng 
d . t o  conglawsate was depressed a d  then truncated by a subse- 
sequence of thick beds of  wn~lbmcrsaAto, On the eaahrn  end of 
i k  Mountain *the thick cu?glomsai'iss w r l i @  pebble cungloro~ra~s  
larelr umk, wk~ax'eas on ti* weshrn end, they overlie hoa%sons 

Okpibak f o~m%im. A ~ ~ ~ ~ t ~ l y  lB5W fee t  of th is  thick 
te was w a u r e d  on the nwth %rwt of Ekakevik ,muntaan, but 

s pesent  on the sat21 sAd%, Apparently ttm sequence of ccnglwa- 
lves u p l m a d  on the s~a&e ide ,  trunca$ed, and buried by m a r e  

oneratic b& which up the asin ip%ss of the preaent maurta in .  
lmul d e t d l  i e  ci ted .%a an ex8mpJ.e of the variable conditions 

ae G m t k s  KomtslAn fuwetjon accuanilated. 
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c thick coqgl.ais?ra%.teo are  composed of subrounded chert and mafic 
aul cabbies w i t h  oct:asional Sa&.gl~nts of lixiestons. Qwkrtz-hte 

s w e  abunb?t towmd the  top of %he cunglmnerate. The source 
have been an aceve  thrust  sheat of Ljiebwrrne limetone and igneaus 
t o  the south. 

gwup cMtarct than w d d  b narml. a basal pceition for  the 
om i s  assumed. EiA&%s strong faulting or thinning of the 
nondepoaitioa ca ercpsioa is  viggeeted, In epite af the obsafVed 

contact &keen %he Uanuahuk gpmp iurl Tomk formation on 
of etmctwes,  a reflection M the folding t o  the south m y  

The most strJ.king structural features of the fo&hills complex We 
probable f2at  Mriast oheeLucr canpasad of gentAy folded Lisburne for- 
on and &ic sills. The IpnaPril: sheet wea described i n  He st :"' - DeLong shoe+& b e a r e  mantione& i n  Prel imimq Heport 33 - 

not a l l  evidence supports the h,ypothasia of large-scale thrust 
ng, it i s  assumed that f l a t  thrust Eau2.t~ were a p r h w y  elelaent 
deformation of the 'oothills. 

e Ipnrpvik sheet paaees nca'tkmrd in to  a complexly faulted series 

cant wideme of strakg streeraes actire a far north ao the 
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omatjual wcurs are f o l d 8  ~f the  same ordex as the herma Nanu- 
twes  t o  the nor%* S j l l t a a ~  OPE f old5 were impwed on the 
ots  mi p-ohably sera s u p ~ i q m e d  an the cmplex within the 

The cmaluif in  that, sltrong congressional stresses were not 
mi t ion  of tP.a uplxa' ~ait of tkas Ciatle Mcxtntain forim- 
tried, aleocgh ewidewe intense compression of 
bnn the lmrer unLt nf %he Castle EJounbin iomat;ion 13 

es underlyfmg t>hn plain niarth of the forded ridges are 
e I p v i k  md Kiligwa itivv3rs. Crasfi sectiona (pi. I) of 

s along tihe two rivers have  bee^ pmpred to shwi &be arnount of 
R nvailabXe and tile degree of ertmetural colo~le,uity developed. 
t o  shw tho stratLgraphic o?dw W B ~  mde on the Ipnavik 

ion; the inkr-weted s?,ratiyapMc sequence $8 indicated 

e two rivers gives t h e  amqxossican that not &I& of t h e  Castle 
i n  section observed i n  t2ne fouthil ls  is gresent wder ale plain. 

,aioz!al aurfaoc developed i n  ftaLr4 recent ^uiwsoe. Drain- 

ted traces ere, then, high:hfy bub~t?ctive and aw derived con- 
are only as valid ha tho Graces. 

era1 observations, though, q y  be wde with sorma certainty. 
nt parallzlism is d b i t e d  by tht! traces t o  demonstralie a 

n .  @@est plunge t h e  Era@ anLislim is shmin by nsewwed 
des on kiteen Crerek. The traces to the west w e  not carded far 
for a f&x wa1uaaon or ragiorial west plunge. i'hatogeologic 

a h a  ynclines i n  the tdw-uehuK @wp plung~ng veet fron the bowing 
S I b l b  reports m e  &.le on the western a i t e  of t h o  arch than is 
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fi~eav anticline project in% the inde- 
ewrmlnes ssmc:ura~ high-on %%a ipnavik (alont: the east- 
t of the river) 21. A g w ,  nothing dcfinite m y  be con- 
e mady +zd seams t o  be reflected i n  the heavy, arcuate 

s t  west af L?e ilufta diver a d  south of the Colville Hiver. 
oes convarge at ei ther end t o  inaakca~, ig they pro sefleo- 
a structure, double plunge, Nub Kiver m q  not Wansect, , the etruchhe rapmoen&ed by %I? w & ~ e ~ .  Hmfever, talc 
is mfficien%ly inderestlng 'co w w a n t  further stuw. 

anticlinoriurn, as  projected t o  Kucher Creek and the 
as traced on available photos. It appears t o  project 

e Creek anticb~na. %he Kiligwa anticlinwiram (Windy) 
en be related en acheLon t o  the Ayiyaic high. The eastward 
on of Driftviood @n%iclim cute the Xrligvra Kiver several d l e s  
the Era* anticline (phdot:~olugac nap K-17). '&is en echelon 

i s  duplicated hy l inear trends in the Zoothills cunplex, e. g., 
t ridges of the LiabuPna formation and mafic sills, 

Bubject for  f ra f ie r  investigation is the masurerent of the wave 
(the distance between an t i cBml  crests)  of Nanushuk @oup 

the delarminatien of the rat& orf charage, ad tile ~ m t h v r ~ d  
o t i m  af this change t o  attempt reatoration of Nanushuk folds 
anticli~ioriid~~. matwed Marvurhuk folds rPight coincide s i t h  

the matW pwuible estnuctural raituations that  the ourface infor- 

(1) The anticlinmiulo represents a broad arch of Lisburne 
ion on which secondary end t e ~ t i w y  folds have been superbaposed. 
a d d  be a tgpical anticlinoriutn arid ourface structures arrmld re f le  

of the bmeiocnt. l'he apical area of the arch could be deter- 
only indirectly from mrface infmaation. Similar crulnplbt;: of 

oic s t ra ta  wer undisturbed Madison limeatone the vest  -flank of 
ee%grws apch i n  Biontana has been described ?r 

r I L Kent, B. H., and Reieer, 11. N., op c i t .  
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e gross skpilaritaes of the Swthern Foothills section t o  
bed foothills belt of C1i.i ~1bert.a liuctgr ,:ounr,ains juetify 
retation tha t  slrmct.ures on the anticlinoriurn are reflections 
at depths (see ( 3 )  abwar), analagme t o  p ~ n e t r a b d  stxuc- 

a. Connide?able doubt of the validity of this inter- 
ylsed by We f la t  baaelcent indicated a t  &"de Mostntaln 

The &a* anticline - 
references t o  the U&wa River cross sectSon (pl. 1 )  w i l l  

fo l lming U m s s i o n  and spec%ftc reference5 all be 
s f i e ld  atations that  are noted on the section directly 
ace data. 

kern  part of the crass section (K1OL t o  R27) there is 
predoiuigance of sout11 dips. The cross badding and the 

enca of stranrf wws of varims t y p e  i n  the interbedded sand- 
is area ere believed t o  be valid cr i ter ia  t o  detedrue the 
t o m  af the beds. Thus it w a s   conclude^ that  the s t ra ta  

a t  station R27 is  stratigraphically l w e r  thm s t a t i m  KLOL. 

microfoesil samples of tkis part were bilrren wd no macro- 
ocaliGies were found. No conclusi.ve data are available to 

Castle Mwtain f or~mtion. Hmewer, an interesting coinci- 
was noted: The s t r a t a  at stat.lom iU6, H25, iU7, and H26 con- 

re characteristic 
wcer prt of the Castle lbountirin Eon (Torok). hlt,hough 
ion of s*aQ on %he btasls uf containca pyrite i s  not justi- 
the 2yriUEsrous nature of butat t h t ?  l i thologic unit noted on t 

igwa Hiver and the later part  of the Castle ldountain farmation 
Okpibak-firuktagiak Hfvers area m y  be contributory cvxience 

tation .a7 was or igha l ly  believed t o  mark a structural high 
e of an obsemed ajar swth-slipping reverse fault.  Tne com- 

ion Pf beds at la7 i s  s in i l a r  t o  that of the shale locally under- 

gqulrt, H. R., pem- CarumnLcation. 
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station &27, ewidarrc-L of faid-ting a d  l i tholom dond.nated by 
l e  shale with thin Bnt.asbeds of red-weatkerinrr. fine-mained may- -. - - - 

!ere obsep~od, Thene diskinctive beds ;my be corre- 
rs beds 0x1 the f l a n h  of the X22 (UreQ) anticline. 

nitas we 
Lion (i. 
Cussils -. .. . 

,re found at s t a t i w  K20, i n  the northern 
e,, nwth of 6M0551~.), No positive ident' % .cation Of the 
has been made?, A a w n i t e  zones described elsmhere 

en la~plted t o  lower horicans of the Castle Mountain formation. 
cks a t  station K20 dca nut have the ahallmvaater aspect camon 
e t o  the south. 

fault marks the northern 1Mt of R21) where steep dips end 
md beds' are chwac~,erjstic. Station K21 shws a markedly 
nt structure: small, undulating, eynmetrical folds tiith 30° 
ps. The rocks a t  K!!1 are mch coarser, stband ~parkings ape , and yellow-weathering sandstone beds are prcsnimnt. 

Ocks a t  stat ion R29 have a dist&nctiVe composition. The santl- 
eds are massive, well-indwated, und oroes-bedded. The c o l a  

sh -faces is dsrk gray ?at areaaering produces a br~vnish red. 
mceous material and silt  inclusions are abundant. Fissfle black 

conprrieing 50 prcea% of the section) is intorbedded with the 
ne. The structure is one of r o r y  gentle (so t o  lOqs(i~1th dips, 
l y  increasing ncrrth~taxd t o  50' So at station K22. 

ata on the acuth flank of X22 are f i a s i l e  black shale (b-90 
with interbeds of evenly bedded, red-weathering, dark-gray . The nmth flank of the sLPucture a t  station K22 repeats 

quence and dips 30' nor&, but chevran folds care present. 

e anticline thw outlined a t  *$ion K22 is  the focal point of 
t. rrithin a dcainant l i tholow of black f i a s i l e  clay shale 
blaalc, yellow, and red weathering) on the craatal part of. %he 
e, a 20-foot %One of shell  l a d s  oc-. The shell  beds are 
racn and contab  pelecypods in 811 excellent s ta te  of preser- 

e fossi ls  were identified a s  Aucelle eublaevis (rt3yserling 
an age), a forla that  elmwhere is characteristic of the 

mation. rdicrafossil s q l u s  from the associatad shalee 

folloPaing broad a%ruc+lraL interpretation is baliaved t o  be 
al ly  correct t o  th is  point: the fcssil determination and 
sis of the exposure t o  the swth ind;icate a mttuctursl high 
on K22. Fram stat ion H27 t o  623, strata helieved to be the 
t of the Castle Mountain formation indicate that  not a great 
phic thiclcness is  involved. 

relative suusurface position af the Okplkruk famatian i n  the 
of course speculative and tha p o s i t i o ~  of older fornations are 

: the sequence is  narlodL, the Lieburne formation s h a d  
fee t  belan the structural high a t  station &22. 
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Strata on tho north SLmk of the a-cmctsral high c ~ 2 2 )  do not - 

t e  very well with thias-e on the south flank. m e  s t r a t a  a t  
K2h, K25, and R.30 cannot be assigned w i t h  assurance t o  any 

graphic p s i t i o n  within the Catlbe Uvmtain formtion. Nane 
cr i ter ia  of the 1mer unit  apply, and contradictory interpre- 
are possible f r ~ s  wha'b l i t t l e  Tactual data is a t  hand. 

only foss i l  found is  an unidentified pelecypod fragment i n  
ix of a zone of coarse-~'1:aajned rocks a t  station 1130. Xicro- 

samples were barren. 

stO+ion KZb steeply dipping auerturned shaU and bandmtune are 
t contact t o  the rmarth with a gently cdipp* (15' N. ) section 
ve sandstone. A short distance t o  the narth t h i s  section also 
crervllated and ~J&TtuTne,d (70' S. dips i n  the averturnad beds). 

adstom is l igh t  grw green on fresh surfaces and, contains car- , 
a material and silt inclusions. They are rtuch nclewern in 
ce than the sandstonee south of the K22 high. 

rocks a t  etation 625 consist af l igh t  neutral green sandstones 
ed w i t h  darker gray shales. The sandstones are ripple-marked 

08s-bedded; there is  awe tendency t o  ltlmination. A northeast 
here contrasts t o  the agproxlmate N. 110'' H. str ike that is 
at t o  the south. Folds are gentle t o  intense. 

Tho bedis a t  station H3O stxike east an(i dip 65' W. A 20-foot 
ai conglp~sratic beds is present. The pbbles  include black, 
and green chert, and white qwsts. Pebble s iee  averages a quarter 

h in  diaurzter, . S i l t  incluio;ur are larger (1 to 6 inches i n  . Similar pebble suites are comon i n  congLmeratic beds 
throughout the Castle tountsrin formation. 

station K21, a fault separates beds of uarbdly different corn- . The rock8 a t  s t a t l ~ n  1(23 reseuble those on the flanks of 
cture a t  s a t i o n  622. Also froa 1(23 t o  1(24 more intensively 
beds were noted. The rocks at KZ4 (north of the fau l t )  and 

ogically sixiilw t o  s t ra ta  elsenhere considered t o  be 
cally higher i n  the formtion. For t h i s  reason and i n  

on of the cwer-arb struct,urdl inforantion available, a 
faul t  w a s  drawn betvwen K23 a& K2i.4. The l ine  of reason- 

rpretation would thcn follow pattern6 established far the 

wevw valid such an i n k ~ p r s b t i o n  msy be, the fol lming inter- 
appears to be equm1ly valid: - 

ties changes are pronounced in  the ~ a s t i o  Y o u n t a i n  
cu'matiun shales, to the north. . 
basel dLIlstic tongue of Caktle dwtaiu atrats extenis 

'U 



as of grain Biza and prcont  ad' shale. 

) Fac :ies chmges i n  characteristics other than grain si5e 
predicted across rhe crost or *.e structural hi&. 

(5) The northern sactigna my be correlative (with a n o r  
th  sections a t  sC~tdom M6, K20, H28, or K21, col~pleting the 
e indicated otxuctural hii;h. The s t r a t a  of the north limb 
appreciable amom& of pyrite, but that  m y  be the significant . Iiavever, gyrite neither ormes nor disproves such a come- 

over-all ev&ua.tion of possible d r i l l  s i t e s  the location 
or so south of a2 v c a s  p r ~ o s e d  for  the fo l lca rw reasons: 

(1) If the indicated structure l a  simple, such a drill site 
ch the Miasiesip~inn a t  mderate depth and should not be too 

the flank. The s i t e  would be near the oldeat s t ra ta  knmn 

(2) If the structure is ccmpbex, the prqm~ed well should 
a significant fau l t  and valuable stratigraphic infomation 

teined Pon  bath sides of the fault plane. From more precis* 
al calculations it was concluded that  Mississippian s t ra ta  
eached before such a f a u l t  plane w a l d  be cut, but the fau l t  
d- l i e  a m l a b k e  &pa.  'these calculaiAons were based on 
a of psodac1ng rcokls i n  the AIberLa foothil ls  fields. Average 
e obtained between the hori~anePl distmce smth of a surface 
the vertical. depth t o  o pay zone. The ostbated depth of 

formation and iie curvature of the hypothetical fau l t  w i t h  
tion debmined by th average ra t io  resulted i n  this 

indicated s t ructwaI  high a t  s tat ion K20 should be nvzntioned. 
ed on the occurrence af amonites which are not specifically 
d; the at t i tude at' $he beds i n  nearly verkical but antlcl inal  
o indlcatad a t  sow distance both n a t h  and south of K20. 
ral stratdgraphic and structural control i n  inadequate, but 

s as are present m e r i t  Inore detoilcd impsction as a 
d r i l l  dte. A t  tho present time the d r i l l  tlite at 

102 i s  favored because such cr s i t e  would more adequately test 
ace charactericaties of the area; w e  per tben t  stra%i- 
ormation viould ber eaiaed, and the "ecuiaunic p~ten%itlL~~ is 

al at both sibs or slightly in favor of the d r i l l  s i t e  a t  

OIL I'OTENTIALITIES 

t r o l e u  indications were noted: (1) asphaltic 
vus dolaoite on the ridges of Lisburne formtion; (2)  

a s  charac.trss of the shcrlc and li~wstane; (3) 8s-t 
beds; ( k )  p0aitAv-a o i l  cuts f iorn  so= spclmena -of 



aese) fas~mtlon; a d  (5) strong o i l  cuts from Jurassic 
cut by a fau l t  zone that  apparently intersects the Lisburne 
a t  shal lm depths. 

urne l b s t o m  xn the sw-bhern foothil ls  probably accunr 

Wady anticline. 

REC OWENaATIONS 

profile8 belie.ved nswsssary t o  &quately prospect the 

ed wt above, the ap"  of the bowing is weat of the Kiligwa 
A t  leas t  one of #e western profiles should be run t o  conduct 
ic test of the wee.  itti ti out it, we believe the preliminary 
of the boavia: would be inadzqua-. If a reversal a t  depth 
bra* anticline is found, the e a t e r n  profile should be run 

l e  Hiver it w i l l  cross a possible otNcture that rrvyr prove 
g. I f  any comiuoions are zclined, a similar l ine  might be 
orth fruo profile 2. 

urse, i f  the Wady loaation is to be dri l led a s  a straei- 
st regardless of seismic results, the l ines have t o  be con- 
om the viewpoiat that the  nost possible local sources of 
n should be tented. !?he coverage shwn bd- Xdr's shorter 
arr profiles would then be required. Hmwer, any reevalua- 
e subsurface subsequent t o  coqlet ion of awellwould require 

one l ina t o  the nest. 

e suggested that  the r r ims ic  ( l b s t o n e  jJur86sic (shale) 
ght be an additionel reflecting hmirson. It should *cur 
-1,W fee t  above the top of the Lisburne. 

recoxmend that  5- t o  lO-pmnd bottm-hole samples be 
mg the profiles. In  the case of sandetone eaaples, the 

be correlated with lithologies on the river; in the case 
ea, a large, relatively unweathered sample may yield 

rissble that either Tailleur or Kent be available t o  

be i n  Y o i r b P n b  abebart W c h  1 far that  pupose. 
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tail the expoalLves i n  
definitive and thereby 
t the geophysical work 

nclwive and B well "Awatim mst still  be made, a detailed 
crrrsay w i l l  ba mcesamy. ise are not optimistic about the 

8 f i e id  wpping,, GI-e napping of the cutbanks 
s h ~ u l d  afford the basis far o s ta t i s t i ca l  iuialys 

structures. Da*&ailed lo,&ing of surface sections should give a 
the stratigraphic sequence and interpretations 

strPt&grapAy nutald be sounder. A stulJJr of the exposures and 
wth crf the Colville Hiver %, Lcokmt H w e  offers soure p r ~ d 8 o  
nent information. 

PHOT53iUM(;IC OWPQiVATIONS ON TME ~ ' A N T I c ~ J ~ ~  

i l l  A Yischer 

photographs of the tlrady anticline i n  the 
e r  yields l i t t l e  idonnation not thoroughly . Some of the observations strengthen the 

aerial photographs yield l i t t l e  str;ltibTa$ic information; 
er, it is evident that tAe area is one largely cwcrcd by rocka 

pnbably largely shale). 
ed" along the trend of the 
sl ight  change i n  lithology 
ti 011, such as t ight  folding 

Structure 

ions can be made from the 
aer ia l  photogra$s. Ihe first, t11at of a nmuwl 

the apparent convergence 
ely east  of the YSligta River. The @eater con- 
oz% liilnb. This could be due t o  faulting, The 
s indicata a slightly greater convergence than 

indicated on Plate 1, Special Nepart JJO. 

second interpretation, tha t  of a strike fault (possiblg an 
s t )  is atrongly suppmecpd by an almost startling alignmmt of 
features dong the suppoeed trend of the waticlinorium. 

a compea-ison of the 
of faul ts  shown on the 
ous a near perfect corre- 
mrse of the Colville 
8" at the WaQ' anti- 
age features and faul ts  

16 
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ctural interpsetatiora i s  &sea or, P,Ggiclual zs?d l . ~ @ .  
d dab. mi& interpreCrakton 5s favoked b'y the author. 

1. Thatha &&y %nticllne" is a t  d a m  a high a&e strike 
tj u p t h t m  on the b a t h ,  

the sm%h limb or upthkcwm block ia cut by ssveral 
minor Bispacemnt.  Southward from the Haxien each 

slve fault has a shdlh#rar angle of thrUst. 

3. That displac-nt on the Mgh angle fault increased 
deposition of the Tgsok formLion resulting i n  the depsit;lcn 
ch thicker section of Torok nolrth of the fault. 

That the rcain fault trend contimes t o  the east and west 
ig?ia River for nany d e s ,  probably i n  an en echelon arrange- 

. 
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