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PROGRESS REPORT ON THE KILIGNA ANTICLINORIUM
by
Irvin L., Tailleur and Bion H. Kent

SLAHARY

This report was prepared to aszist in the planning of seismic pro-
files to be run acroass the anticlinorium in the vicinity of the Kiligwa
. River. The stratigraphy and structure of the mapped area scuth of the
¢ anticlinorium are reviewed. Two facies of the Lisburne formation, a
. calcarenite-hydroclastic limestone facies and a black shale, black chert
. and dark limestone facies, have been distinguished. 1In the scuthern
~ foothills, the black shale facies appears to have been thrust from the
. south over the limestone facies. The available evidence indicates that
the Lisburne formation, as limestonc or a more proximal facies was de-
bosited over the area of the anticlinorium. Following a redefinition of
~ the Torok formation in the type area, strata formerly mapped as lorok
- have here been designated Castle Mountain fermation. The depositional
. history of the Castle idountain formation reflects active orogeny,

. lenses of coarse clastics appear to have been dumped in local basins;

. equivalent beds to the north are imch finer. A basal zone of sandstone
. way be more extensive and may correlate with the sandstones noted aleng
. and north of the anticlinorium. '

The flat thrusts dominate the foothills structure and the displace-
" ments on thew may bs in the order of several miles, Unconformities are

. locally present under most of the post-Lisburne units, The major

- deformation began in the Jurassic and contimued epasmodically into Albian
' time. At the Liberator Ridges, the Castle Mountain formation overlies
Shublik (Triassic formation); at Ekakevik Mountain, several thousand
feet of folded Castle Mountain formation are missing umniaer the upperwocst
 Castle lountain strata. '

TR S R A T

3 Okpikruek fossils have been identified from the axis of the Brady

- anticline on the Kiligwa River. The structure and lithology there
'indicate an anticline a few hundred feet viide. Thers is evidance of
faulting on the north limb. Information from the Kiligwa and Ipnavik
‘Rivers indicate that lower strata of the Castle Mcuntain formution are
‘present along the axis of the anticlinerium, supporting the supposition
‘that a structural high is present between the north dipping beds at
okout Ridge and south dipping beds along the narth margin of the foot-
d1ls complex. Traces and other evidence of lineation on pheotographs
'show an apparent convergence away from the change in strike of the
‘anticlinorivm in the area of the Kiligwa-Nuka Rivers which may indicate
‘plunge away from the area of bowing.
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Of the meny poesible siructural situabions that would fi% the

. scanty data avc_xla‘sle, the following are beliegved 1o be the west likely
§ %0 occur: 1) the Brady anticline is on the cresial area of a broad

. arch in the bagement (lLisburme formatdon); 2) the Drady anticline is the
. surface expression of a thrust fawlt in the basement, analagous to

. Albertan foothills structurss; 3) the relatively incampetent poet-lie- .
~ burne beds have bsen crumpled by decollement folding on a comparatively
© flat, compstent basewent. Surface evidence ie not definitive and the

~ sub-surface structure will have to be determined by other methods such

-~ as seismic studies or by drilling.

.~ An estimated 3,600-5,000 fect of ssction would normally overlie

~ the Lisburne formation at the arady anticline, and would consist of

- 1,500-2,000 feet of Okpikruak shale and siltstone, 1,500-2,000 feet of
Jurassic shale, 300 feet of Trisssic shale and limestane, and 300-600

| feet of Carbonifercus-Periian shale and chert. It should be noted that
" these figures are reasonabla estimates based on the information aveil-
.bleo

- Proposed seismic profiles are shown on the geolegic map. They are
‘designed to test the subsurface locally at the Brady antdcline and also

' the subsurface over the breader area of the bowing of the antickinoriwa.
!he apical area of the bowing, in the vicinity of the Nuka Hiver, appears
» promising from a regicnal viewpoint than the Brady anticline and

1 nuld be prospected for an adequate evaluation of the anticlinorium
‘trend and regional high. However pre-Castle Mountain beds, the oldest
beds along the trend, are exposed at the Brady anticline and therefore
this structure has been selacted for the initial test.

1

ZUIRODUCTION

i Scheduled seismuwic and drilling activity within the Kiligwa-Nuka

:_-._.;.. vara area wakes a progress report on the evaluation of field data per-
tinent. The information presented in Preliminary Report 37 (Kiligwa

R dver area, 1951) has been revised and reinterpreted.

: The authors have spent much of the past year's part-time emplay-

ment with the U. S. Ceological Survey synthesizing a logical stratigraphic
‘and structural picture of the Castle .ountain-Torok formations. Fleld

- data were analyzed and pholographs lviere studied to cowplement and to

- add to field informatien. These investigations, howasver, have not yielded

“any conclusive resulis because the original mapping scale was oo suwall

D peruit the desired large-scale, detailed interpretations. The fol-

_ lowing observations and conclusions arc therefore speculative. They

‘are the result of converging lines of evidence or the meost logical explan-
on, in the light of our experience, of observed facts. In order that

‘the reader may independently evaluate the .conclusions, objective data

W 1 be distinguished from subjective evidence and peraonal iwpressions

w opi.nim.

¥ 1-
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GENFRAL GEQLOGY

The objective of the recent studies has been to locate a drilling

i Bite that would test the Lisburne formation in the Etivluk-Nuka Rivers
area. The controlling factors are: (1) that the lecation be close

to outcrope of Lisburne formation to warrant the assumption that

will be present in the subsurface; (2) that the lecation have reaszon=

e (estimated) depth to the Lisburne; (3) that ths location be far

gh north to be cut of the area of extreme structural complexity;

) that, the location have favorable subsurface structure,  No locality

‘ideally situated with respect to these factors. The best sits in

area studied is on the rady anticline where it is cut by the

gwa River.

- The Brady anticline is 17 milea norih of cutcrops of Lisburne for-
jation. It lies near the axis of an enticlincrium or broad dip reversal
Wich is indicated by south-dipping beds to the scuth and younger, north-
fipping beds to the north, In this report this major structure is re-
erred to as the *Kiligwa anticlinorium®, Aucella sublasvis Keyserling,
itricted to the Okpikruek formation es far as known, has been iden-

ed from beds on the Bredy anticlinal axds, indicating that if the
lying strata is in normal sequence only a few thousand feet of
t.:l.on overlies the Lisburne formation. The lecal structural complexity
Jannot be determined. The only peruissible observation ie that the

- anticline is U to 9 miles north of intensely deformed competent

s and 17 miles north of recognizable flat thrusts.

STRATIGRAPHY
.~ Pre-Lisburne rocks.--A limestone containing Upper Devonian fossils
ssociated with the thrust plates that comprise the eaatern end of
Delong Mountains, It crops out directly below a limestone unit
thologically similar to the Lisburne forpation and appears to form
sole of the thrust sheets., - This Devonian limestone has biostromal
ets in one exposure on the south side of the Delong Mountains, oppo=
the headwaters of the llast and Vest Forks of the Kiligwa River,
{0 prediction of its presence in the Brady area can be made,

The Kanayut-iayak (Dsvenian-ligsissippian) strata forming the

ront ridges of the Jarooks llange ab the headwaters of the Kuna River -
plungze out to the west and are not pressnt in the DeLong Mountains. -
iterops on the north side of the DeLong licuntains, at the head of the

ist Fork of the Kiligwa River, msy be equivalent to the Kayak formation
t contained fossils have yet to be identified. No speculation on the
erly prejuction of the Kanayut-fayak formations is warranted.

. Lisburne formation.--Several liﬂwlogi.c units of the Lisburne for-
lation (Mississippian) hzve buwen distinguished: (1) a valchrenite-

jairoclastic limestone unit;, (2) an mt.erbedded dark chert and limestonc
': t, (3} a black shale, bleck chert end dark limestone umit.




Stratigraphic
_unit

'u i ﬂ_g )
ormation
urassic
(Ti[:lukpul-:

.~ formation )

fgj'B’ic
"~ (Shublik
~ formation)

arboniferous-
Permian (Sik-
8ikpuk for-

" mation)

L3 burne
- formation

Table 1.

e L

Lstimated normal siratigraphic section

en the Brady antdcline

Thicknens
(feet)

1,500-2,000

1,500-2,000

300

300-600

Composition

_idthologz

Shale (silt-
stone)

Shale

Limestcne
and shale

Sh&le s minor
chert

Liwestune,
POssibly
sandsione

Depth to top
(feat) .

0

1,500~2,000

3,000-4 ,000

3,300~-4,300

3' OO O-u » WO

k Tiglukpuk formation includes all Jurassic age strata in central
brooks Hange region,
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(1) The lithologic charachberistics of the Lisburne :r?%mnat,:i.on
the Lisburne Ridges znd at ¥t. Bupto dsseribed in Report L3 f:/ are
milar to sections of hydroeclsatic limestons exposed in the Brooks
Range farther cast. Thin diabase sills have intruded the Lisburne for-

mation at the Lisburns Ridgos bubt are not present at Mt. Bupto. Two
onea of black shale end tlack chert similar to the strata of the Kiruk-
tagiak member ocour in the t, fupto saction; similer strata cap 't.he
"__ estone on the Hidges.

(2} Lisburns strata on the Ipnavik thrust sheet are compceed
of irregularly interbedded limestone and chert., Similarly interbedded
L and limestone occur in the Delong Mountains thrust sheets. Both
jections have been intruded by mafic eills end now crop out in broad
ynclinal etructures, resulting in revsrse topography. In contrast,
ft. Bupto appears to have besn pushed up through the Ipnavik thrust
Neet as an overturned anticline,

4 (3) About 200 eat of thick-bedded black chert overlying
everal hundred feet of Llack shale crops out in the foothills border-
fig the Delong Mountains on the north. Intrusives are absent and the
cture appears 40 be a seriza of curving inbricate thrusts,

Minor lithologic types

. On the headwaters of the East Fork of the funa River, strata litho-
logically similer to the {iruktagiak member are in gradational contact
iith the fayak formaticn. At least 100 fect of crincidal limestone

rops out both north and seuth of the Delung Hountains. Un the western-
et headwater drainage ¢ the Last Fork of the Kiligwa River a cal-

8 te or limestone conzlomerate containing pelitic fraguwents is

lted against the black chart-shale (section 3 above) unit.

" The correlations of the above major units have not been estab-
idghed. Undoubtedly they are, in part, local veriations. wt Tailleur
lelieves that, at Mt. Bupte, units 1, 2, and 3 (above) are largely
teral equivalents juxtapossd by thrusting. The facies distribution
1nt.erpreted to be limestone to the north ind black chert a.nd shale
the south.

Post Lisburne, pre-Torok units.--An arkesic quartzose facies crops
sporadically wcross the csntral part of the foothills complex. A

ar facies has been found in the Nuka iiver area. Forwerly it was
ght that these rocks represe }ed the topwost strata of the Lis~

e formation (iﬁiasisaippian) however, iwre recent paleontological
y made by J. T. Dutro, j.nm.catea that they are more carrectly re-

. Tailleur, I. L., Kent, B. ., Stratigraphy and structurfe of the
Southern Foothills egecction between the Etiviux ami iligna Rivers,
Us S. Gevlogical Survey Wavy Uil Unit freliw. lept. L3, 1951.

Tlillﬂur, de Les Kent’ Bo Heyp R@Z&er, He Ney Strltigmw and
structure of the Kiligwa River area, /Alaska: U. S. Geul. Survey
Navy Oil Unit Preliw. Lept. 37, 195i.
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rred to the Peruian, Dtro proposes thai the name Nuka formation be
plied to them. A northern source area for these sediments is indi-
ited by an increasingly coerser facies in that directicn. The Huka
rmation was referred te the Permien after the map was drafted and

| therefore not differentiated on the map from the Lisburne.

Little pertinent informetion hes been added to the deseriptions
[ the Siksikpuk (Peramian), Shublik (Triassic), or Tiglukpuk (Jurassic)
ions included in previous Havy Oil Unit reports. Evidence of
_ ormities developed lcecally below each of these units has been
irengthened. The estimated maxiwum aggregate thickness in the fuot-
dls complex is still 2,000 feet, The Siksikpuk and Shublik formations
ould not thicken northward, but the effect of the Jurassic on the
)tal thickness is not known. Because Jurassic (Tiglukpuk) sections.in
ie foothills are incomplete and varied, projected thickness estimates
i the Jurassic are highly speculative. Intra=Jurassic unconformities,
sted in the foothille, may not be present to the north, with con-
quent thickening of the subsurfece, Hovever, the axie of depozition
have baen 2long or south of tha foothills, and northward thinning
1ld be expected. A range of 1,500-2,000 feet of Jurassic beds,
ter than the thicknese of controlled sections to the eauth, is
dered a reagonable estimuta,

Okpikruak formation (Lowsr Cretaceous).--The interbedded sand-
and shaie Of Wi UKpaaruiuk foriacion are persistent over the

1s and correlutive units on the Dslong thrusts are similar.

t. the varicolor-weathering ciay shale on the axis of the Brady anti-

is diegtinctly different. Nol enocugh section is present there to
rmit gereralisstion, although the rapid change to shale mey be sig-
ficant. If the observation that many of the thick secticns of Okpik-

uak are related to thrust faulis is valid, the facies gradient may

been steepened by foreshartening. Within the foothills a narked

?._“‘f‘?mit}' pleces basal beds of the Okpikruask formation in comtact

ith verious older units. Some deformation preceded deposition of the
pilruek formaticn, although its effect to the narth cannot be deter-
» DBecause & narthward thickaning of the Ukpikruak is not expected,

5000 feet is considered its maximum nor.al thickness on the grady
nticline,

- Castle Mountain-Torak formations {Lower (retacsous).——Patton 2/
separated the Torck foruaiion 4i the Lype sections into the GCastle
untain formation, an essentially ccarse clastic southern unit, and

he Torok formation, a morthern shale unit of wide distribution. He

ilieves that the two units probably are time eguivalents but that

his correlation is not cenclusively established.

The strata formerly dssignated Torok formetion in the Etivliuk-
Rivers arsa are now called Castle Mountain formation., No sig-
cant thicknszses of veds couperable to the lorok formation have

en recognised scuth of the Coulville River. The shale underlying the
shuk escarpment north of the Colville is probably correlative with
Torok formation.

Patton, Wiiliem W., Jr., personal comwmnication.

*13
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The Castle Mountain formation can be vertically subdivided into

its. The lawer unit comsists of canglemsretic graywecke, quite
erumplad, thah crops out on Liberator lidge, Momument Ridge,
ith Mountain, ma.:gmal to the Colville River plain to the narth,
jpper part of this um.t epparently grades northward to interbedded
d sandstone and silty shale. The upper unit of heavy conglomerate
Ekake\rnk and Swa baci Aountaine. No northerly equivalent has been
dzed, but the cciglomerate is assuued to shale northward. Capping
‘on Ekakevik Mcuntain sre fins-grainsd sandstone that resewbles the
sandstone of the Nam:shuk grop.

. The base of the lower unit at Libsrator Ridge overlies Shublik and
Ikpuk strata, Outcrops of the Shublik formation on either side of
nt Ridge and itc eastward extension suggest that the Ukpilruaic

l Tiglukpuk formaticns ars absent there also. Conglomerates of sharp

ar fraguents that eppeer o0 be reweriked rubble are locally char-
dstic of the basal beds.

= ) T W S

Harth of the Liberafor Ridges beds believed to be part of the basal
are sandier than the overlying sequences. Actually, thé only
ble stratigraphic index in that erea iz this zone of fine-grained,
ay, ripple-bedced, yellow-red weathering sandstone in 6-inch to
beds separated by nesarly equal thicknesses of dark fissile clay
or claystone. (n the Ipnavik River, and to a lesser extent on the
& River, scattered ammonites and pelegypods occur in these strata.
ough this zone could well be a lithofacies that transects time lines
ih migrating depositional environment, available evidence places it
‘basal positicn in the Castle mouniain stratigraphic sequence.
e no horizon within.the Okpikruak formation on the Brady anticline
tively identified by litholeyy or fossils, the character of the

t betwezn the G:istle Hountain and Okplikrual formations is indeter-
__te.

_ '.l‘he coarse clastics of the folded, mrglnal ridges (Liberator, etc.)
e brmdly lenticvler; individual beds parsiet only over short dis-
ices. The g,eograph_a diztribution sa.ggant.s deposition in restricted

14 1
. d -

| A more restricted aspect is evident in the upper congloumerates

the Fkakevik ilcuntain and Swayback dountein sequences. Both are
gerlain by unconforamities remresenting 1,000-2,000 feet of missing .
Wer unit., At Ekakevik Mountain, an initial sequence of shale grading
ard . to conglomeraile wasg depressed aml then truncated by a subse-

et sequenca of thick beds of conzlomerate. On the eastern end of
Mkevik Mountain the thick conglomerates overlie pebble congloserates
‘the lower unit, whoreas on the western end, they overlie horizons

,_ 3 the Okpikruak formation. Approximately 1,500 feet of this thick
glomsrate wes meesured on the north front of Ekakevik .ountain, but
e is present on the =cuth side. Apparantly the sequence of conglom-
ite was uplifted on the south side, truncated, and buried by more
Gmeratic beds which meke up the mwain wass of the present mountain,
local detail is cited as an example of the variable conditions

er which the Castle Mountein furmation accumulated.
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The thick conglomerates ara composed of subrounded chert, and mafic
and cebblez with cocasional fraguents of limestone, Quartzite
more abundsnt toward the top of the cunglomerate. The source

have been an active thrust sheet of Lianurne limestone and igneous
to the south.

* The lack of intensc folding of the upper unit can be explained by
etency alona. More likely, however, a partial sxplanation is that
) rming streesacs had wancd by the time the uppsr unit was deposited

at the upper unit, beinyg youngsr, suffered fewsr pulses of the
pation,

!Illnushuk _group (Lower end Upper Cretacevus),-—No rocks of the Namu-
group are praesent south of the CoAville Hiver. But they extend

of the letitude of the Kiligwa-MNuka Rivers bowing (a previausly
nigad change in regional strike) te the east and to the west.
were probably deposited over the area and since eroded, Some
tic sones within the Torok formation appear to lie closer to the
shuk group contact than would be mormal if a basal position for the
tic Zone is essumed. Eitvher strong favlting or thinning of the
K by nondeposition or e¢rosion is suggected. In spite of the observed
Ational contact betwsen the Hanushuk group and Torok formation on
flanks of structures, @ reflection of the folding to the south way
caused erosion or nondeposition over growing folds,

-

STHUCTURE

. The most striking structural features of the foothills couwplex are
prabable flat thrust sheets composad of gently folded Lisburne for-

On and wafic sills., The Ipnavik sheet was described in R0E7rt 3:&/ .
the Delong sheets viere mentioned in Preliminary Hepart 37 2/, Al-
iugh not all evidence supports the hypothesis of large~scale thrust
Wlting, it is assumed that flat thrust faults were a primary eleument
_ the deformation of the ifvothills.

. The Ipnavik shset pasges northward into a complexly faulted series
i ridges, Similer fault ridges of Lisburne formation and diabase
rend N. 60° to 75° W."acr@sa mch cf the foothills area, They are not
eciated with flat thrusts to the south but are in high-angle fault
act with the surrcunding strate. ihether these ridges are ralated
flat thrusts, either as down-faulted blocks of formerly more exten-
sheots, or as up-feulted blocks of subsurface thrusts, ar vwhether.
iy are related to other types of major structure cannot be determined.
Bcause they are damirent siructural fsatures, however, their presence
ong the southern margin nf the Castls Mountain formation exposures

aigniﬁcant gvidence of strong stresgses active as far north as the
." ded ridges.

;._ The crumpling of the teds -of the lower unit, Castle Nountuin for-
ition, in the foulded ridges indicates considerable narth-scuth cow-

_ﬁ' agion but ﬂurface expression of 1arge-scale faults has not been
BCOpI 'adv

il
3

{ Teilleur, I. L., und Kent, B. H., op cit. )
* Teilleur, I. L., Kent, B. l., and Reiser, H. N., op cit.
P
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doubly plunging synclines.in which the upper unit of the Castle
formation ocours erve folds of the same orderr as the broad Name
puctures to the north., OSiuilar open folda were imposed on the
eets and probably wera superimposed on the complex within the
8. Ths conclusion that sirong compressional stresses were not
after deposition of the wpper uwnit of the Castle Mountain forina-
not justified, although evidernce of intense campression of
younger than the lower unit of “he Cestle lountain formation is

uctures vndsrlying the plain novth of the folded ridges are

by the Ipnavik and Kiligwa llivers. Cross sections (pl. 1) of

B along the two rivers have been prepared to shaw the amount of
tion availavle and the degrae of structural cumplexity developed.
ipt to show the stratigraphic order wes wade on the Ipnavik
‘tross section; the interoreted siratigraphic sequence is indicated
erred structural traces on the Kiligwa cross section. Several

)8 of folds way be distinguishad on the crees sections, ranging

[ the broad arch of the presumed anticlinarium through Nanushuk-type
| folds to minor cumplexities of drag folds. Anelysis of the sketchy
Bon the two rivers gives the lmpression that not ifuch of the Castle
¥ section observed in the fouthills is present under the plain.

LALl available indicationz of underlying conditions wers utilized
dotting the sirike traces shown on the map. The Colvilie River

n is an ercosional surface developed in fairly recent time. Drain-
consequent Lo & lowered local hase level, (rejuvenation of the

ille ltiver), is now becowing subsequent as dissection of the higher
'@ proceeds. wuinear divides and incipient trellis patterns are
to reflect differential competency of the underlying strata.
plotted traces ere, then, highly subjective and any derived con-
jlons are only as valid s the traces.

eral cbservations, though, wmway be mude with some certainty.
dent paralleliswe is exhibited by the traces to deuonstrate a
bowing in the structural grain producing a northward bulge
the Kiligwa-Nuka Rivers area. Jroad undulations in the traces,
Yy to the major bowing, are also apparent. These would be very
gating if they are a reflection of underlying structure.

. Convergence of the trends east of the filigwa Hiver and east of the
@ Hiver suggest an east plunge off the bowing. The density of the
i3 diminishes to the east, If the heavier traces actually represent
lower pari of the Castle Mountein formation, an easterly plunge would
less competent (younger) strate Lo be preserved on the surface of
n, west plunge of the Brady anticline is shown by measured
deg on Mitten Creek, Yhe traces tu the west are not carried far
for a fair eveluation of regional west plunge. Photogeologic
show synclines in the Nanushuk group plunging vest from the bowing
iOable -/ reports mare shele on the western site of the arch than is
1t on the Kiligwa lRiver. Therefwe, indications of a jentle
Al plunge east and west off the bowing are fairly stron;. The

‘Sable, Edward G., Dutru, J. T., and Merris, R. H., Stratigraphy and
L structure of the Driftwood-loluk aree, slaska: U. S. Govl. Survey
b Prelin. Rept. 39, 1951. -g- -
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ending east from the Drady anticline project intw the inde-~
determined 3?mc,nfol high_on the Ipnavik (along the east-
part of the river) 74 o Again, nothing definite may be con-
The Brady trend seews to be reflscted in the heavy, arcuate
st west of the Nuka River and south of the Colville River.
acea converge at either end to indicate, if they are reflec-
a structurg, double plunge. The Nuka Hiver may not transect,
ore, the structure reprasentad by the traces. However, the
e is sufficiently interesting Lo warrant further study.

@ Ayiyak anticlinorium, as preojected to Kucher Creek and the
River, was traced on available photos. It appears to project

@ Carbon Creek anticline. '‘he Kiligwa anticlinorium (Lrady)

d then be related en echelon to the Ayiyak high. The eastward
gction of Driftwood enticline cuts the Kiligwa River several miles
Bh of the Brady anticline (photegeologic map K-17). This en achelon
orn is duplicated by linear trends in the foothills couplex, e. g.,
inlt. ridges of the Ligburne formation and wafic 'sills.

3 al gubject for further investigalion is the measurement aof the wave

'_’l (the distance between anticlinal crests) of Nanushuk group

the deterwination of %the rats of change, awd the southward

fapolation of this changa to attempt resteoration of Nanushuk folds
the anticlinorium, Restored Nanushuk folds umight coincide with

pd surface structures and would be an aid in evaluating surface

’;1 i es.

. Of the many possible structural situations that the surface infor-
gon will fit, wo Delieve the three given below are the major alter-
ives to considar:

(1) '™he anticlinerium represents a broad arch of Lisburne

on on which sgcondary and tertiary folds have been superiuposed.
wm].d be a typical anticlinoriwas and surface structures wauld reflect
€ &t depths.

_ (2) The anticlinariwa represents a broad arch in the nisburne
:" ation on which the less coupetent owerlying beds have been crumpled
& decolleuwcnt-type of folding. Surface structures would be inde-
dent of the basement., ‘The apical area of the arch could be deter-

Bd only indirectly from surface information. Similar crumpling of
gzoic strata over undisturved Madison limestone the west flank of
Oweetygrass arch in Montana has been described 8 .

; (3) The anticlinorium is a supsrficial or nonexistent struc-
'ﬂmt. has resulted from subsurface thrusting against or over a

donal north dip. Surface structures might reflect structure on the

iat plate but would be quite independent of the structure below the

iﬂi-' illeur, I, L., Kent, B. H,, and Reiser, ll. N., op cit.
Medmer, R, J., personal comanication.
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: :I!'irst. possibility would be heped for but the least likely to
The gruss similsrities of the Southern Foothills section to
bed foothills belt of the Alberta lRucky .lountains justifly
‘pretation that etructures on the anticlinorium are reflections
8ts at depths (see (3) abave), analagous to penstrated struc-
in Alberta, Considerable doubt of the validity of this inter-
on was caused by the {lat basewznt indicated at Castle Mountain
lic work. No proferrcd interpretation can be Jjustified at

« Additional field work probably will not resolve the problem;
gurface conditions will have to be determined by geophysical means

The Urady aaticline

‘Many references to the Xiligwa River cross section (pl. 1) will
in the following discussion and specific references wi 1l be
various field stations that are noted on the section directly
ow. the surface data,

* In the southern part of the cross ssction (KLOL te R27) there is
Ver-all predouninance of south dips. The cross bedding and the
lence of etrand warkings of various types in the interbedded sand-
in this area ere belicvsed t0 be valid criteria to deteruine the
nd bottom of the beds. Thus ii was concluded that the strata

m in this part of the cross section are, in general, not overturned
-_-‘.-,f at station R27 is stratigraphically lower than station K10L.

: zi‘he microfossil samplcs of this part were barren and no macro=

81l localities were found. No conclusive data are available tw

ate the age of the KILOL-R27 sequence relative to the stratigraphy
e Castle Nountain formation., However, an interesting coinci-
was noted: The strata at stations K16, R25, K17, and R26 con-
gignificant amounts of pyrite, whereas rocks from stations south
D do not contain noticeable amounts of pyrite. In his repart on
fossils coll cted in the Okpilcuak-Kiruktagiak Rivers area, 1949,
e Bergquist 2/ mentioned that pyritized forms are characteristic
e laver purt of the Castle Mountain formation (Torok). Although .
relation of strata on the besis of contained pyrite is not justi-
ible, the pyritiferous nature of both the lithologic unit noted on .
| filigwa River and the lawer part of the (Castle wWountain formaticn
the Okpilmzak-a{;z.ruktag,zw Rivers &arca way be contributory cvidence
their correlative aga.

£

" Station X17 was originally believed to mark a structural high
Buse of an observed major south-dipping reverse fault. The com-
dtion of beds at 17 is similar to that of the shale locally under-
_"iz conglamsratic strate of the lower unit of the Castle lountain

e ation in other areas. The hackly bedded shale with lime-silt

ers and pyrite nodules iz a distinct lithologic assemblags. -

Bergquist, H. R., personal commnication.
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' l‘b station n27, evicence of fawlting and lithology dominated by

4de ghale with thin interbeds of red-weathering, fine-grained gray-
_sandst.one were observed. These distinctive beds oy be corre-

gd with similar beds on ths flanks of the K22 (Brady) amticline.

lmonitoa were found at station K20, in the northern of the
8 section (i.e., north of 68“55'N.). No positive identiff.cation
se fossils has been rade, Auwponite zones described elsewhere
gen linmited to lower horizons of the (Castle Mountain formation.
cks at station K20 do not heve the shallow-water aspect common
hose to the south..

A fault marks the northern limit of R20 where steep dips and
turned beds arc characteristic., Station X21 shows a markedly
ent structure: smell, undulating, gymmetrical folds with 30°
dips. The rocks at K21 are mmich ccarser, strand markings are
jon, and yellow-weathering sandstone beds are prominent.

. Rocks at station R29 have a distinctive compositlon. The sand-
e 8 beds are massive, well-indurated, and cross-bedded. The color
surfaces is dark gray but weathering produces 2 brownish red,
eous material and silt inclusions are abundant. Fissile black
® (comprieing 50 percent of the section) is interbedded with the
stone. . The structure is one of vary gentle (59 to 10%) scuth dipse,
U inereasing northward to 50° S. at station K22,
"Strata on the south flank of K22 are fissile black shale (80-50
t) with interbeds of evenly basdded, red-weathering, dark-gray
istone. The north flank of the structure at station K22 repeats
i sequence and dips 30° north, but chevran folds are present.

; -.'!he anticline thus ocutlined at gtation K22 is the focal point of
pest. Within a dominant lithology of black fissile clay shale
» black, yellow, and red weathering) on the crestal part of the
8, a 20-foot zone of shell beds occurs. The shell beds are
brown and contain pelecypods in en excellent state of preser-

. e fossils were identified as Aucella sublaevis feyserling _9/

anginian age), a form that elsewhere is characteristic of the
k formation. ificrofossil samples from the associated shales
¥ en.

i The following broad ztructural interpretation is bslieved to be
santially correct to this point: the fossil determination and
analysis of the exposure to the south indicate a structurel high
tation K22, From station R27 to K23, strata believed to be the

unit of the Castle Mountain formation indicate that not a great
phic thickness is involved.,

relative subsurface position of the Okpikruak formation in the

B of course speculative and the positions of vlder formations are
e s0. If the sequence is narmal, the Lisburne formation should
about 4,000 feet below the structural high at station X22.

ay, RHalph ¥., permonal cummication.-/ 2-
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§Strata on the north flank of the structural high (K22) du not
Blate very well with those on the socuth flank. The gtrata ut
don K24, K25, and R30 cannot be assigned with assurance to any
tdgraphic position within the Castle Mountain formation., None

he criteria of the lower unit apply, and contredictory interpre-
N8 are possible from what little factual data is at hand,

"The only fossil found is an unidentified pelecypod fragment in
atrix of a zone of coarse~grained rocks at station R30., Micro-
il samples were barren.

t station K2i steeply dipping overturned ahale and sandstone are
t contact to the north with & gently dipping (15° N.) section
i8sive sandstone. A short distance to the narth this section also
ges crenulated and overturned (70Y S. dips in the overturnsd beds).
jandstone is light gray green on fresh surfaces and contains car-
geous material and silt inclusions. They are mch "cleaner" in
rance than the sandstones south of the K22 high.

fhe rocks at station £25 counsist of light neutral green sandstones
pdded with darker gray shales. The sandstones are ripple-marked
roBs-Ledded; thers is same tendency to lemination. A northeast
hare contrasts to the approximate N. 80Y W, strike that is

t to tha south. Folds are gentle to intsense.

The beds at station R30 strike east ana dip 65° N. A 20-foot

of conglameratic beds is present. The pebbles include black,

| 8nd green chert, and white quartz. Pebble size averages a quarter

‘inch in diaweter, .Silt inclugions are larger (1L to 6 inches in
r). Similar peuvbls suites are cowmon in conglomeratic beds

dy throughout the Castle Lountain formation.

 station K2, a feult separates beds of markedly different come

The rocks at station K23 reseuwble those on the flanks of
ture at station (22. Also from £23 to £24 more intensively
beds were noted. The rocks at K2 (north of the fault) and
ithologically similer to strata elsewhere considered to be
phically higher in the formation, For this reason and in
tion of the over-a.l structural information available, a
al fault was drawn betwcen K23 and K24, The line of reasone
l interpretation would then follow patterns established for the
5 of Alberta.

ever valid such an interpretation may be, the following inter-
Il appears to be equalily valid:

(1) Facies changes are pronounced in the Castle Mountain
The farmation shales tuv the north.

(2) A basal clastic tongue of Castle dountain strata extends

¥ d
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(3) Regoerdless of the appearance of the strata et stations
and R30 they represent ssctions ¢f fairly coarse clastics
§ of grain size and percent of shale,

®  (4) Facies changes in charaa.teristica other than grain size
be predicted across ihe crest of the structural high.

& (5) The northern se ctlgnf way be co*‘ral«a.t.ive {srith minor
j) with sections &t siations K18, K20, Red, or K21, completing the
the indicated structural high. The strata of the north limb
N no appreciable amount of pyrite, but that may be the significent
pence, lowever, pyrite neither proves nor disproves such a corre-

i

' | an over-all evaluation of possible drill sites the location
foet or so0 south of K22 was proposed for the following reasons:

(1) If the indicated structure is simple, such a drill site

i Teach the Miosissippian at moderate depth and should not be too

wn the flank. The site would be near the oldest strata known

| BUr. face. i :

¢ (2) If the structure is cauplex, the preposed well should

joct a sigmificant fault and valuable stratigraphic information

| obtained from both sides of the fault plane. From wore preciss

tical calculations it was concluded that Mississippian strata

be reached before such a fault plane wauld be cut, but the fault

would lie at drillable depth. These calculations were based on

dyeia of producing wells in the Alberta foothills fields. Average

{Were obtained between the horisontal distance south of a surface

land the vertical depth to 4 pay zome. The estimated depth of

isburnc formation and the curvature of the hypothetical fault with

Pface location determined by the average ratio resulted in thie

me indicated structural high at station K20 should be mentioned.
pased on the occurrence of awmonites which are not specifically

[fied; the attitude of tho beds is nearly vertical but anticlinal

| are indicat-ed at some distance both narth and south of X20.

eneral stratigraphic and structural control is inadequate, but

hdications as are prosent merit more detailed inspection &3 a

ile future drill site. At the present time the drill mite at

i £22 is favored because such & site would more edequately test

face characteristics of the area; mcre pertinent strati-

€ information would ba gained, and the "economic potentidl" is

_.1- at both gites or slightly in favor of the drill site at
K22,

CIL POTENTIALITIES

mvarable petroleum indications were noted: (1) asphaltic

1n porous dolomite on the ridges of Lisburne formation; (2)
dy bituminous characier of the shule and limestane; (3) esphalt
da.tormed beds; (L) positive o0il cuts frow some specimens of

2
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fa (quartzose) formation; snd (5) strong oil cuts from Jurassic
8 cut by a fault zene that apparently intesrsecis the Lisburne
ition at shallow deptha.

fhe Lisburne limestone in the southern foothills probably accum~
fl under geosynclinal conditions. An expected northward change to
[ onment might occur very rapidly, comparable to the rapid
thinning of the Missisasippian in Alberta, Hwever, we infer
fhe Lisburme in a favorable facies would normally be present

e Brady anticline.

i
:
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RECOMMENDATIONS

peismic profiles belicved nescessary to adsquately prospect the

. A Rivers bowing ars shosn on the map. Also shown are ths
oposed by C. L. Mohr. Our profile across the Brady structure
lle 1) practically coincides with Mchr's. Assuming that this long
delds no positive results, Mohr's line along the Kiligwa would
have less pramise than our lines to the west (profiles 2 and 3).
nted out above, the apex of the bowing is west of the Kiligwa

- At least cne of the western profiles should be run to conduct
pstic test of the area. without it, we believe the preliminary
an of the bowinyg would be inadequate. If a reversal at depth
'the Brady anticline is found, the eastern profile should be run
cast plunge. Profile 3 would test west plunge. In any case,
g line (1) from Lockout Ridge to the vicinity of Liberator Lake
ential for the broader ocutlines of the anticlinorium. North of
Mville Hiver it will cross a pessible structure that way prove
sting. If any conciusions are gained, a similar line migh%t be
north fruam profile 2.

f course, if the Brady location is to be drilled as a strati-

E test regardless of seismic results, the lines have to be con-~

d _from the viewpoint that the most possible local sources of
Rtion should be tested. The coverage shuwn by Mohr's shorter

aml our profiles would then be requirsd., However, any reevalua=
£ the subsurface subsequent to completion of a well would require
Bt one 1line to the west.

$ is suggested that the Triassic (limestone )-Jurassic (shale)
ght be an additional reflecting horizon, It should occur
1000-1,000 feet above the top of the Liasburns.

0

llao recoumend that S~ to 10-pound bottom-hole mamples be

d along the prof:l.leao In the case of sandstone samples, the
Ogy may be correlated with lithologies on the river; in the case
e samles, a large, relatively umweathered sample may yield
ossils. slthough wicrofossils are rare in outcrop, careful

sing of luarge samples umay be uwore profitabla.

£ seems advisable that either Tailleur or Kent be available to

the interpretation and evaluation of the seismic returns.
cian be in Fairbanks ebout darch 1 for that purpose.

15
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A field party has been propesed €9 wap in detail the exposures in
ea of the bowing, OSeiswic rasults may be definitive and thereby
_ surface investigation., In the event that the geophysical work
dnconclusive end a well location must atill be made, a detailed

face survey will be necessary. We are not optimistic about the

le rasulis of move field mapping. Clcse mapping of the cutbanks
ter-stream 4races should afford the basis for a statistical analysis
structures. Detailed logging of surface sections should give a
understanding of the stratigraphic sequence and interprestations
on stratigraphy would bs sounder. A study of the exposures and
north of the Colvills River to Lookout Ridge offers scme promise
nent information.

]
PHOTOGEOLOGIC OBSERVATIONS ON THE BRADY ANTICLINE
By william A. Fischer

1

. A study of the aerial photographs of the Brady anticline in the
Anity of the Kiligwa River yields little information not thoroughly
gred in Special Report LO. Uome of the observations strengthen the
dctural interpretations it presents.

]

Stratigraphy

. The aerial photographs yiecld little stratigraphic information;
gver, it is evident that the area is une largely covered by rocks
poorly resist the effacts of weathering, (probably largely shale).
face appsars glightly more "mottled" along the trend of the

dy "anticline", this may represent a slight change in lithology

way be due to a locul structural condition, such as tight folding
minor faulting.

Structure :

'Ihree possible structural interpretations can be made from the
R visible on the aerial photographs. ‘The first, that of & narmal
Weline or anticlinorium, is supported by the apparent convergence

aces" lumediately sast of the Kiligwa Hiver. The greater con-
ence is on the north liwb. This could be due to faulting. The
eologic studies indicate a slightly greater convergence than
b indicated on Plate 1, Special Report LO.

;_Ihé second interpretation, that of a strike fault (possibly an
Fthrust) is strongly supparted by an almost startling alignmsnt of
lnage features along the supposed trend of the anticlinorium,
Blar aligmrents occur south of the "axis" and & comperison of the
fition of these features to the position of faults shown on the
88 section, Special Heport 40, Plate 1, shows & near perfect corre-
ion., It is interesting to note that the course of the Colville
ler approximately 1% miles north of the "axis" of the Brady anti-

B 18 parallel to the alignment of the drainage features and faults

A of the axis,
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: The third stiuctural interpretation is based on ragicnal and local
ngiderations and detas. 7his interpretation is favored by the author.
10 four main parts of this interpreletion ere:

A 1. Thetthe Brady "anticline" is at depth a high angle strike
@milt; upthrown on the south. .

2., that the south limb or upthrown block is cut by several
st faults of minor displacement, Southward from the “axis" each
gessive fault has a shallower angle of thrust.

k. 3. That displacement on the high angle fault increased
Ing deposition of the Torok formation resulting in the deposition
t much thicker section of Torok narth of the fault.

4. That the wain fault trend contimies to the east and west
he Kiligwa River for many miles, probably in an en echelon arrange-
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