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IWTHODUSTT oI
‘The Sa chit River area® is the neme that bhaes been applied for
purposes of co nee to that porvion of the eastern parit of rorthern
Alaska shown in Pigure 1o The mep covers en erews of about 1400 squere miles.
it pred iz & peint epproxiunately 55 wiles southwest of
I #west of the Internationsg? Boundary, and 140 miles
e of 1948, = U, &. u€U+Ofxcal ju“vev party made &
sis survey of 2 poruwicn of ih wTE&, e roule
. ed is ingicated by the 1ucah‘ors of field camps,
beginning with n *;e Qlcpilax River and ending at the mouth ol
the Sadlerochis F*ver eyend the nerith edge ¢f the map. The survey vas
accouplished by traverses from the verdious Ifiszld camps Ss the lLocatlons
of stetiong and other cata being plotted on asrizl photographs in so fax
as possible. Excepl 1n & few rare inghances, traversss did net extend
be pointe more than {ive milss fron the various field camps. Usz of
aerizl photogrephs enabled the party ¢ tie together data from verious
traverses and to extend thslr irlerpretations fer considerable distances
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. During April and say 1948, caches of focd and squipment w+iro
established abt mine points in the area along the route proposed

for the party %o travel. On Mey 31 the senior author and Arthur Y,
Lachenbruch, fleld assistant, together with their equipment and
sapplies, were transported by ski plane Lo the site of Camp 1 on
the Okpilak River.. The junior author joined the party at this peint
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on June 12, From this place the party moved camp by back-packing,
fcllowing the route indicated by camp locations, until they reached

. the castern end of Lake Schrader on July 5. The various caup sites

’ were selected at or near caches that had previously been set out, so
that it was not necessary to transport any food while uwoving camp.

4 canvas boat with a swall outboard motor, which had been cached
previously, was used for transportetion on Lake Peters and Laise

) Schracer. On July 7 George Gryc and Lloyd Spetzman jeined the pardty
- at Lake Schrader. Lr. Gryc vemained with the party until July 17,
makdng material contributions to the peologic studics in the vicinity
of Lake Schrader. Ilir. Spetzmzn, a botanist worlding for the Arctic
Research Laboratory, rewined with the party Jor Uhe balonce of the

- field scason and made a study of the flcra of the ares, From the -
‘ wzstern end of Lake Schrader the party continued moving oif camp by o
back-packing until they reached Caump 1¢ on the Sadlerochit River &t |
the mouth cof Neruoitpukkoonga Creer. From that poiut the perty moved L
in boats down the Sadlerochit River, erriving at vhe Arciic coast
on September 1. The following day they were iransporied itc Barter
Taiand in & Coast and Geodetic Survey launche

The Sedlercchit Biver area is pert of the Canming Hiver magion,
of which the geography and geclogy were firsl described by Leffingwell /.
During the severzl years that Lelffingwell spent iz northern flaskas, -
he mede three trips, each of cone to twe months duralion, from the Arciic
ccast into the “adlerochit arca. une of thesc trips was up the Okpilak
River, another up the Hulahula River, and the third through the eastera
part of the Sadlerochit Mountains 4o jakes SHcuracer and Pelers, The
geologyof the western part of the Canning River rezion was restudied

in 1947 2/,

1/ Leffingweil, £, de K., The Canning River region, nurihern flaskas
U. 8, Geoi. Survey Profe. Paper 109, 1919,
g/ Gryc, Georgc, end wengus, il. D.. Preliminary report on the stratipraphy

and structure of the area of the Shaviovik and Canning Rivers,
Alaskas U. S, Geole Survey, 1947 '
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SEDILENTARY ROCKS

Neruokpuk Formation (Pre-Cambrian ?)

The Heruckpuk foruation is the oldest series of sediuentary rocks
present in the Sadlerochit area. It unconformably underlies the Lississ-
ippian Noatak (?) formation. The formation makes up the bed rock of a large
proportion of the country in the Franklin and Romenzof l{ountains. However,

the formation was studied in the Franklin iiountains only near the northern
edge of ivs outcrop belt and in the Rowanzof lountains only above the forks
of the Okpllak River where it was in contact with the granite. A small area
west of the 3adierochit River in Third Range and a considerably larger arsa
west of Itldlysriak Creek in the Sadlerochit liountains have exposures which.
probably belong with this foruation.

The Neruokpuk formation consists larpely of metamorphosd sediients.
Carbonate rocks appsar to be entirely ebsent. In the vicinity of Lake Peters
quartzites make up about half of the total section. In color the quariz-
ites range from light to dark gray and greenish gray, in grain sive from
fine to coarge. Soume quartzites contain scattered granules and, ovccasion-
ally, small pebbles, usually of quartz., The next nost comnon rock types sare
phyllites of undeter.iined "omoositiunn The color ranges from light gray to
black and, in addition, includes green and purple., The green and purple
phyilites are occesionally interbanded. Less couuon rock types are black -
and white banded cherts (?), quartz udca schists and schistose quartzites,
and dark gray waessgive ergillite. At one place a rock was found that wmay be
cf igneous origin. It had & dark reddish color and e texture which appeared
to be vesicular or amygdsloidal,

The rocks seen in this formatiomcazove the forks of the Okpilak were a
quartz wdca schist and o greenish chloritic schist., The cuterops in Third
Range assigned weo vhis formetion cousis t off Light greonlsh iray banded chert
with asscciated greenish phyliites and & saall aoount of dark gray argile-
iite. In tle Sadlercchib iountains the rocks seen which are referred to
'his Tormation in lude light gray quartszite, dark gray banded guartzite,

IS e groexﬁch grav chert, and greenish-yeilow, blach, and waroon phyllites.

g

The thickness of the formsiion is unknown but is believed to be at
ast several thou

13

sand feet. A4S seen fromrza distance along the mountain

tj €n :.;.1

ides, the ’ui “‘ appears to be simple; but detailed exauwination reveals
bl ST and suggesls the possibility of overturns and repetition
of sacﬁiﬁno in &uycro\s vedding is often difficult to deteruine, It is
gasily ¢

onfused with foliation which often lies parallel to it, or nearliy
some instances the foliation seeuws to be folded,

The postulation of an uncexlunidhy bstween the Heruckpuk formation and
youngsr formations is based wainly on a difference in degree of aetauor-
phisn, The Neruokpuk does not show a high degree of metaworphism, but the
degrez is considerably greater than in the younger formations. For instance,




the bedding may usuglly be discerned without much trouble in the Twenigdng
formations., In the Neruokpuk, on the oilrer hand, it is usuelly difficult
‘and often impossible to make ocult the bedding. In the Franklin Kountains
congiderable variation was noted in the lithologic typ:s occuring immedi-
ately below the contact. At two localities where the basal beds of the
Noatak (?) formation were conglomerate; the contact appeared 1o be an undu-
datory surface with several feet of relief. However,; ths exposures at these
localities were not complete enough to eliminate the possibility that the
apparent undulations resulted from faulting.

Although showing considerably less metamorphism;, the Neruokpuk forma-

tion is lithologically similar to the Birch Creek schist as described from

the Yukon~Tanana region 1/, and the correlation of the two formations is
suggested. Correlation of the Neruokpuk with any of the pre-Carboniferous 1
Rsleozcics south of the Brooks Range appsars doubtful, because sections of |
all these ages from Cambrisn through Devonian, and also of the pre-Cambrisn
Tindir group, contain significant thicknesses of limestone and dolomite,
whereas in the Neruckpuk formation carbonate rocks appear to be entirely - -
absent.

licatak (?) Forwation (Mississippian)

The Hoatak (%) formetion overlies the pre~Cambrian (?) Neruokpuk for-
mation vnconformably and is overlain with gradational contact by the Wissis~
sippian Lisburne limestone, Leffingwell described this formation as cone
gsisting of %,..black shales, siates, and possibly minor amounte of ¢z
stones;e.o® and said that it was at least T00 feet thick on the Canning
River and about 1000 feet thick where seen on the Hulahula River about 30 !
miles soubh of the mountain front, a point which would be about 10 miles
beyond the south edge of Figure 1. Leffingwell found no fossils in the
formation., He mepped it &s black shale of Mississippian or Devonian age.
Smith and hkeriie E/ suggested that this formation might be correlative with
whe Noatak. In their worlk on the Canning River in 1947, Gryc "and Mangus
found plant fossils in the formation which definitely establish a Missise -
gippian age. In regerd to lithology ithey state that ®,..these shales are
interbedded with quertziits, cealcareous ironstone, graphitic coal seams,rand
slates," and they further state that the maximum thickness exposed on the
Canning River does not exceed 500 fset.

In the Sadlerochit River area the Noatak (?) formation was seen in the
northern part of the Franklin lountains at several points for a tetal dis-
tance of about 12 miles along the strike, The easternmost exposures were

¥ere on & creek about five miles east of Lake Peters, The westermmost were

i/ ertie, J. B., J¥,, Ihe Yukon-lanana region, Alaskas U, S, Geolo Survey
Bull. 872, Dpe )47“599 1937, ‘
Smith, P. S., and Mertie, J. B., Jr., Geology and mlnsral resources of
northwestern Alaska: U. S. Geol. Survey Bull. 815, p, 166, 1930, - -




in the area 2t the head of the Sadlerochit River about seven miles west of
Lake Peters., Other exposures of rocks probably belonging to this formation
were seen in Third Range on the Sadlerochit River and in the Sadlercochit
Mountdins in the drainage of Itkilyariak Creek. On the map (Figure 1) this
formation is not differentiasted Irom the Lisburne limestone.

Where best exposed in the Sadlerochit area, in the belt in the northern
part of the Franklin biountains, the Noatak (?) formation ranges in thickness
from 150 to 300 feet, the yariation being due chiefly to the varying thick=-
nesges of congloumerates which occur mainiy at the base of the formation,
East of Lake Peters the conglomerates, when present at all, are not more
than & few feed thick. One mile west of Lale Peters the conglomerates are
about 75 feet thick, and at the head of the Sadierochit River they are about
125 thick. The conglousrates range froum rock composed entirely of coblles
znd pebbles to quartzites contzining scattered pebbles, and are interbedded
with quartzites, the grain size of which ranges frow fine o very coarse,
The predouinzit rock type represented in the pebbles and cobbles is white
cuarts., Less common rock types represented in the pebbles*(quartzites,
cherts, and argiliites) are very similar to the sore resistant types of rock
irn the underlying Neruokpuk formatiorn., Aboul one mile east of Lake Peters,
wvhere the conglomerate was duly a few fect thick, the lithology was iore
exotic, the rock at that place consisting of subangular white quartz pebbles,
cne to two inches in diameter, set in & derk green fine-grained apparently
chloritic matrix, Gryc, uvpon exanmining boulders of the conglomerate in the
stream west ol Lake Peters, stated that “he lithology of the conglomerate is
very similar to that of conglomerstes in the Noatak formation at Chandler

Take,

Aside from cenglomeraies and quartzites, lithologic types seen in this
Zormation are black shales (in part metazwmorphosed to slate and phyllite)
containing lenses anc beds of ironstone, black bedded cherts, znd dark gray
srgillite. Some of the black shale may oceur interbedded with the conglome
erates and gquartzites, but in general the formation is characterized by de-
creasing grain size upward. In the ares east of Lake Pelers, where the best
gXposures occur, the contact with the overlying Lisburne limestone is grada-
tional and is taken at that point where liumestone becomes predouminent in the
ssction, Some limszstone is Bound below this contact interbedded with shale
and chert, and shale occurs interbedded with the limestone above the contact. b

A few plant fossils were found in the black shales in the Sadlerochit
area, vubt they do nol appear to be sufficient to determine the age. How=
ever, thare can be 1ittle doubt that these black shales are correlative with
those on the Canning River in which Mississippian plant fossiis were found,
The correlation with the Noatak formation of these clastir beds underlying
the Lisburne limestone in the Canning and Sadlerochit areas is suggested on
the basis of similarities in lithology, stratigraphic relationships, and
age. In this report, therefore, these beds have been designated the
Koatak (?) formation.
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‘Iisburne Limsztone {Mississippian)

The Lisbwne limestone overlies the Mississippian Noatak (?) formation
with gradational contact and is overlain conformably by the Permian Sadlero-
chit formation, The formation, about 2000 feet thick, is, because of its
distinetive light bluish gray weathering, the most easily recognized iva-
tigraphic unit in the Sadlerochit area. It is widely distributed throughout
the area, foruing the cores of the Sadlerochit Mountains, the Shublik Moun-
taine, Third Range, and EFildttut Mountain, and showing up prominently in the
folds along the northern edge of the Franklin Mountains and in the mnorthern
part of ithe Romangof HMourtwins.

The mogt common rock type is gray crystalline limestone, which to &
considerable extent sesms to be bioclastic, Other limestoneg range {rom !
dark gray io black, somwe being crystelline, some colitic, and some suviith-
ographic. Nodular chert is common at wany places in the formation but is b
especially abuncant in the upper third. Dark-weathering dark gray liuesiones l
comprise the bzsal part of the formatic—near Lake Peters, but this same
lithology was seen near the top of the formetion in the Sadlerochii Moun-
Laanse.

On the ulahule River in the vicinity of Kikittut kounbain the exposed
limeatone approaches a thickness of 2000 feet. The base of the formation
was not definitely idsntified but may heve been exposed., £ bench on the
slopeg of vhe mounteins in this vicinity coincides with a change in the gen-
aral appearance of the limestone. The limestone below ithe bench makes more
promiment znd massive outcrops and weathers to a darker cclor than does the
limestone sbove the bench, The lower limestone is about 1200 feet thi~k,
the upper abuut 000 feet. Outcrops of oolitic limestone were found in the
lower limestone. Observetion of talus indicated that it contains little
chert but is rather siliceous and shows considerezble quartz veining. The
bench marks the horigon of a clastic member, consisting of black shale g
siltsione and lighte-colored quartzite and sandstone, which is probably not
aore than 50 feet thick.

Cn the Qipilak Piver estiimates of the thickness of linestone exposed
ranged from 500 1o 800 feet, The limestone is overlain by the Sadlerochit
formation and is underlain by a series of quartzites, quertz mica schists,
and phyllites with which sre associated minor amounts of plant=bearing black
slates and graphitic schist. The clastic section is at least 200 feet thick.
Ity dn turn, is underlain by green schist,

The dats gathersd during a hasty traverse up Ahngeyukasrakuvik Creek
are rather confusing. Underlying the Sadlerochit formetion there is exposed
about LOO feet of limestone, ranging in color from light gray to black and
in texturs from crystalline to sublithographic. Chert nodules are common,
Their color ranges from medium gray to black and is generally somewhat darker
than the containing limsstone. For the next 1/l mile upstream there are no




outcrops. At the junciion:of the stream with a major tributary from the
gast there is an outcrop of black slate, For 1/L mile upstream from the
Jjunction there are outcrops of siliceous limestone; the first of these out-
crops being banded highly siliceous limestone, in part considerably contort-
ed and brecciated. For 1/2 mile beyond the limestone belt there occur out-
crops of green, gray, and white quartzites and dark gray to black argillites
and slates. Flant remains were seen in the slate. No reliable estimate
could be made as to the thickness of this clastic section, but it may exceed
100 feet, possibly 200 feet. For 1/4 mile beyond and apparently underlying
the clastic section green achists and phyllites outcrop along the strean,
The clastic section and the green rocks underlying it appear quite similar
to the rocks underlying the limestone on the Okpilak River. Upstream from
the green rocks silicified limestone appears again, but the silicification
appears to be less than in the préceding limestone belt.

The gquartzite and siate sections exposed on the Okpilak River and on
Ahgnayukasrakuvik Creeck have been interpreted as correlative with the clas-
tic seciion seen in the Lisburne limestone on the Hulahula River. The
green Schists and phyllites have been mepped as basali. The thin liuwestone
section seen on the Okpilak River is believed to represent only about the
upper third of the formstion, with the thicker lower limestone section not
exposed,

The data obteained in the Okpilak-Hulahula area are rather sketchy and
insufficient to completely substantiate the explanation given above, and it
is possible to offer an alternate hypothesis. The clastic member of the
Lisburne on the Hulahula could be only locally present and disappear to the
east as well as to the west (o evidence for this member was seen west of the
Hulahula River). The quartzite and slate sections to the east could belong
in the Noatzk (?) formetion and the green schists and phyllites in the leru-
okpule However, this hypothesis does not explain the anomalous eastward
thinning of the limestone between the Hulahula and Okpilak Rivers,

It seems difficult to assess the degree of uetamorphiswm which has af-
fected the limestone. No evidence was found that would indicate any consid-
erable smount of recrstallization. The greatest degree of metamorphisn
seemed to occur on the Okpilak River not far from the contact with the gran-
ite where foliation had developed in scme of the limestone and where chert
seemed to have been affecbed, some of it recrystallized to quartz and sone
changed o that it weathered to a white powder.

The Lisburne limestone, being more coampetent, has not been so severely
affected by the folding in this area as some of the younger formations. In
general it is seen in large simple overturned anticlines, Southward, how-

ever', these large~scale folds becowe modified more and more by the appearance

of small scale folding. The most intense small folding observed was on the
about five miles east of Lake Peters where part of the limestone section had
been distorted into recumbent fhévron folds.
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‘Sedlerochit Formation (Permisu)

The Sadlercchit¢ formatlon overlieg the Mississgiwnian Lisburne limestone
and underlies the Uvper Trimssic Shublik formation, Both contacts anmear
eonformable. Leffingwell, in deecribing and neming the formation, did not
anecify a tyne locality, but presumably meant the southern slopes of the
Sadlerochit Mountains,

The Sadlerochit formation 1s widely distributed throughout the area
investigated. Its dark reddish brown veathering is consnicuous =nd easily
recognized where 1t cccurs on the flankie of the anticlinzl ranges which heve
the Lisburne limestone at their cores. These ranges include the Sadlerochit
Mountaing, the Shudblil} Mountaing, Third Range, and Eikittut Mountain. The
formetion is also consplcucus along the north £ront of the Franklin Mountaine
and over a large tract of country in the northern part of the Romanzof
Mountains extending Jrom the Hulahula Eiver %o beyond the Okpilak River,

The formation, about 500 feet thick, consiste of shale, siltstone,
sandgtone, end conglomsrate. To the south and also $0 a certein extent to
the engt these rocks show the effects of metemorphism so that the shslee and
ziltstones mre more sccurately deseribed by the terms slnte, argillite, and
giliceous arglliite and the sandstones And conglomerates by quertzite,
quartzitic sendstone, and guertzitic conglomerate. Metamorphism has gone
oenly {ar enough in this formation to produce clesvage, and no folliation has
developed.

In ¢he Sadlercchlit Mountaineg the lower two-thirds of the formation is
largely sendstone, and =nt one nlace, Revelation Creek, includes 75 feet of
songlomerate at the bases To the soutk the sandstone in the basal third of
the formntion largely disepperrs and is renleced by siltstone and shale,

The sendstones in the middle third of the formation are somewhat more
persicstent, and slthough they are in part renlaced by zrgillaceous rocks, they
ere everywhere congpicusus in thig vart of the formation. Whersver seen the
uvpper third of the fermation is largely silistone end shale with only thin
gendgtone interbeds.

The conglomera%te £% the base of the formation on Eevelation Creck seenms
%c be loesl and to grade into sandetone to the emst and vest. This
conglomerate and the sandetones into which it grades mre belleved %0 he,
in nart st lerst, time eoulvalents of the foesiliferous zone found at the
bage of the formation o the south and emst. No fossils were found ai the
base of the formation in ¢he Sadlerochit Mountains. Almost universally thia
fossiliferous zone was found in siltstone or &rgillite. However, on the
Sedlerochit River at the ens% end of the Shmblik Mountains these fossils
occurred in a fine-grained gquertzitic sandetone. Thus a facles change in
the bagal part of the section is suggeested. The vredominance of sandstone
in the lower two-thirde of the formation im the Sadlerochit Mountains and
its revlacement by siltstone and shals at other places where the formation
was seen sugzests that during the time of deposition of this part of the
formati n“the najor source of sediments was %o the north.
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Exceot in the Sadlerochit Mountaing the major part of the formation is
compoged of argillaceous rocks. Consequently it usually is more complexly
folded than the underlying more uniform and more competent Lisburne limstone.
Hovevar the structure of the Sadlerochit formation is generally less comvlex
than that of the overlying less competent Shudlik and Kingak formations.

Llmost everywhere that the contact with the underlying Lisbhurne limestone
was found exposed, or could be vlaced within a few feet, a fossiliferous zone
wae found in the breel 20 to 30 feet of the Sadlerochlit formation, the first
fousils veuwally occurring within one or two feet above the contset. This
founs consists of brachiopods and emall horn corals, and the number of
individurls is ususlly ahundant. Usually the fossils are very poorly nre-
served as externsl molds. TFairly well nreserved fossils were found only in
the fine~grrined quart-zitic sandstone which occurs at the bhese of the
formation on the Sadlerachit Biver at the erst end of the Shublik Mountains.
Yo fossile were found at the base of the farmrtion in the Sadlerochit
¥ount2ing, hut here the contact with the Ligburne limestone wae not found
exnosed and usually there wes & considerable covered interval at this hori-on.
The Permisn nge of the Sndlerochit formation is based on fossils collected
Trom the basal nert af the formation on the Canning River by Leffingwell end
identiTied Wy 6. B. Girty. Leffingwell nssigned the formation to the
Pennsylvenisn as the result of Girty's origzinsl tentntive correlation with
this series. According to P. S. Smith 1/, "Orizinally, this fauna was
referred to the Pennsylvanisn, but with fuller ingight into the genernl
higstory of the Carboniferous grined through the ndded collections from that
system throughout the territorv, Girty is now convinced that it is more
proverly to be regarded as velonging 4o the Perminn'., At sbout the middle
of the formation Leffingvell collected o pelecynod faune which Girty found
¥,..80 mermer mnd €0 ambiguous thet I cannct vositively claim it for the
Psleozoic nt 211", Consequently, vhiie the lovwer part of the Sadlerochit
formrticn is of Permizn age, the uomer nart mey be Trisssic.

Shublilk Formation (Uoner Trizssic)

The Shmnlilk formation, consisting of 200 to 30N feet of limestone, shale,
siltstone, snd sandctone, Overliee the Permien Sadlerochit formetion and
underlirg the Middle Jurassic Kingak ghele, both conteets being spoarently
cenformable.

The hasal nert of the formation is made up of from 25 %o 65 feet of ellt-
stone and sandstons., The giltstone is dark grev in color and generslly
noncalerreous. It is characterized by the nresence of ahundant black nebhles
which esem to consist of argillaceous materisl. The ahundance of these
nebhles vories considerably from bed to bed. Some beds have very few nebbles.

1/ Smith, P, S., Areal geology of Alaska: U. S. Geol. Survey Prof, Pnper 192,
T m. 32, 1939, ' ,




A% the pther extreme =re beds up to two feet thick which consist almost
entirely of pebbles, This silstone is rother similar in appearsnce to that

in the Sadlerochit, but is differentisted by the Bbundant black pebdlee and

vy a greenish color on weathered surfaces as opposed to a reddish or brewnish
weathering in the Sadlerochit. The sandstone is probably a coarser-grained
facies of the siltstone. Its occurrence is sporadic. Its character varles
from dark gray ard highly arglllaceous with shaly pebhbleg to light gray, clean,
and quer$zitic with sillceous pebbles. Orain size of the sandstone is fine

to very fins. '

The remainder of the formation, 175 to verhaps 250 feet, consists of
interbedded limestone and shele. The lower part of this section is predomi-
nantly limestone and the upper part shale. The limestone 1s dark grey to
black bituminous, finely crystalline to sublithographie, end at certsin
horizons sbunderntly pebbly and feesiliferous. - The nebbles sppenr similer {o
“hose in the siltstone "t seem to be made of lirestone. The linmestons
verthers to a greenish color similar to that mettioned sbove for the siltstone.
Sone of the limegtones are sandy. The sheale is black, cnleareous, end hss
an earthy sppearance.

A number of excellent exvosures of the Shmbllk formatlon cccur on the
Sadlerochit River., The only comolete exposure of the formation, including
the upmer and lower contrets, is the ome on the north side of the river near
the mouth of Last Creck about 2ne mile east of Cam 15. At this nlace the
formation ie about 200 feet thick, the basal 25 feet being siltstone and
sendstone and the remeining 175 feet consisting of about 75 percent limestone
interbedded with shale, ¥In this exmosure the silistone-sandstone section
epnears to be consideravly thinner than normel znd ¢he provertion of limestonas
%o be censiderably greater then normal., On the river sbove Camp 1l cuterons
of the formation occur in four different belis. At a number of vinces in
thig area the lower contact was identified in outcrope. The northernmost
of theze four belts, cceurring on the south 1imb of the Ignek gynelineriunm,
‘e the least comvlicated structuraslly. The section, Wegimning at the exposed
Lovwer contact, consiste of rbout 50 feet of siltetone and sandstone overlezin
by about 100 feet of limestone and shale; the limestone heing predominant.
The urper contact ls in a covered interval which presunably is largely shale.
“he other three helie are structura2lly more complicaeted, the limestone and
shale, eapscially, being compressed into small tight folds. However, the
same stretigraphic successicon is seen.

Exposurss of the formztlon are precent on eseveral of the creeks dralining
the south slope ¢f the Sadlerochit Mounteins. Only one of these, that on
Revalatlon Creek {the first stream east of Limit Creek), is noteworthy.

Both the upper and lover contacts ere exposed. The dip appears %o he mono- -
c¢linel. From the dava gathered, the thicknese was calculated to be about

1000 feet. The baszl 65 feet 1s szndstone and siltstone and the remainder
limestone and shele. A few small folds were noted but were disregarded in
calculating the thickness. It seems spparent, hovever, that when thie section
is compared with others it is excessively thick. It is postulated that a
largs part of the measured thickness resulta from renetition of section by
falding end, nossibly. faulding.
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¥lgewhere in the aren covered, the formation was seen in only a very
few places, although its distridbution may be considerably wider than
indicnted. Outcrops of sandstone, siltstone, sand a little limestone occur
on the Hulamla River at Cemp 4. The only other known occurrence on this
river ig in an rrea four miles south of Camp 5, At thie latter loeality,
the limestone was identified and was seen to occur in tight folds along with
sondetones and silistones of the Sadlerochit foimation. The basal slltstones
and spndstones of the Shublik formntion were not seen £nd may be absent. The
formation was not nositively identified on the Okoilsk River, hut it mey bde
nresent in 2 smell nres on top of the divide west of Camp 2.

Fooslls Aare common in the formrtion, Hut seem to he confined mostly to
the limestone. The Unper Triasslic nge is besed on fossils collected by
Leffingwell and ideniified by T. ¥. Stenton.

Yingek Shale (Middle Jurnseic)

The Kingek shale overlies the Thmer frisgsic Shublik formation and
underlies the Unner Cretaceous Ignek formrtion; both contacts avnenr
confornrble. The lower contact is expossd in the bIuff cne mile east of
Carm 172 end in =n ewposure on Revelstion Creek. The upper contact, which
wag taken Az the bage of the lowest srndgtone in the ghele and sendstone
section overlying the formntion, was seen on Neruokpulkkoonga Creek.

Le fingwell's type loecality for the Kingal shale, "...XKingak Cliff,
near Canp 263, nt the southeast end of Ssdlerochit Mountains', could not he
located. “Kingnk", which means "nose", is spplied »y the natives of Barter’
Island to a high hill on the divide between the Hulahula and Sadlerochit
Riveyrs southengt of Camp 13. The rocks in and around this hill belong in
the Ignek formation. Leffingwell®s map indicetes that Kingak Cliff is in
the vicinity of Camm 13, In which cese the locality would be limited to
two pogsibilities. One of these, the ¢liff or bluff on the southeeat side
of the river meross from Camp 13, is an exnosure of sandstones and shales
which vrobahly belong in the Sadlerochit formstion. The other, the blulf
one mile e:st of Camp 13, although it conteina at the enst end the basal
150 feet of the Kingak shale, neverthelese is made up lergely of rocks of
the Sndlerochit and Shublik formetions. Moreover, it seems doubtful that
Leffingwell ever reached the vieinity of Cam 17, Outcrens of the Kingak
shale occur in cut banks slong the Sadlerochit River from a noint four mllee
above Carm 11 to m point =bout five miles helow Cawm 12. The date from which
Leffingwell crleuleted the thicknsss of the formation were obtained from
exposurse on the Sedlerochit River, Camn 263 Creelk, and a creek south of
the river which almost certainly is Nervoknukkoonge Creek. It seems evident
that-these exnosures are the tyne gectlion and that "Kingak CLiff" is ons
of the cut banks along the Sadlerochit Eiver in the vieirity of Camp 12,

.-~ The Fingrk shale conaists vrincinally of black silt or mud shales.
Ironstone, in the form of nodules, lenses and ¢thin heda, is rather common
- throuzhout the: formation. The basal 40 feet in the dluff one mile east of
am 17 is a magsive ssndy and conglomeratic dark gray siltstone. The
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The eonglomeratic material consists of granules and pebbles of white quartz . o
and green and black cherts. TRhroughout most of this bassl siltstone unit [
the materirl is granule in sigze, pebbles being found only near the top of the
unit. The basal siltstone was also seen on Edge Creek. At about the middle
of the formation or higher, the shales are very dull and earthy and contain
concretions ranging up to three feet in diameter. The shales in this nart of
the formetion show 2 whitish effloescence. Probably higher in the formstion
small pyritic concretions are common. Near the top of the formetion on
Neruckpukkoengs, silsione beds six inches to twe feet thick are interbedded
with the shale., ZXxecept for the thin erincid beds in the lower part of the
formation, none of the rocks were found to be celcerecus.

The Kingak shale, being relatively very incompeent, has been greatly
affected by the forces vhich produced the structure in thls area. From
exemination of outerons, it sppears thnt snall-scele folding and faulting
is widespresd in these beds. In the direct¢ion normal to strike consideraltle
veristione in dip vere noted, cccasionally within just s few feet, and guite
cften within & few tene to hundreds of feet, For examnle, in cone outcrop on
Camp 263 Creek the dlp changed from 20 Aegrees to 80 degrees in e horizontal
dictance of ahout R0 feet. In an outcron on the Sadlerochit River, sdbout
four miles unstream from Camm 11, three small thrust faults were seen. At
thig piace the bedding wes nearly horizontnl. The fault nlenes asll had a
ateen south din., Along ench of the fanlts =2 distinctive ironstone bed in the
shale wns offeet from tve to three feet,

Leffingwell estimrted the thiclkness of the Kingelk shele =g about 4000

fnete Fis estimntion was based on ohservationsg of outcropving beds on
Camp 28673 Creek, Feruokrnulklhwonge Creelk, and the Sadlerochit River, The
general din throughout thig aree is to ths gouth, dbut the amount of dlv is
muzh more varizhle than Leffingwell reported. In addition, in two outecrons
on Heruckpuwitiocage Creelt small folds were exmesed, And in an outcrop nesar
the mouth of Cawmp 263 Ureek the beds were seen $o Qip north at an angle of
about B0 degreres. While Leffingwell’s estinnte of ¢he thiclmess of the
Zermation mey be fairly accurete, it is more 1likely %o bhe high than to be
low,. Tn other words, the Kingalk ghale is a2 fevr thousand feet thick, but
TET, 78bly not mors than 4000 feel.

LN

The Xingak shale wze classifled as Lower Jurassic by Leffingwell, hut

Po 8. Smith 1/ placed it in the Middle Jurassic, =nd the revised classificatim
is foellowed Ln the przsent paper. The formation contzing two dlstinct

fsunag, both of which were first noted from the Canning district in
collections made by Leffingwell. A erincid founa was found in a single
gcality on the Gannimg River, the siratigrephic position of which was obscure.
However, during the season of 1948 the fauna wes found in outcrons on the
Sedlerochit River four miles above Camp 11. From the location of these
suberene, it is novw evident that the fsuns cccurs not more than a few hundred
feet above the vass of the Kingak shale. Frank Soringer claseified the
csollection from Leffingwell®’s one locality as lower Jurassiec. Smith, in hls
report, hed nothing to add excent to mentlsn that, on the Firth River,
Maddren made £ collection of crinoids which Snringer also classifled as

Alas?a U. S. G=aol. Survey Prof. Psper 192,

1/ Smith, P. S., Areal gPOIOgy of
p. 46, 1939, :




PO

Lower Jurassic and said were probably the same smecles as that in the

T collection from the Canninz River. The other fauna, consisting of ammonites
and nelecynods, was found, during the 1948 saenson, ot several localities
along the Sadilerochit River. The Leffingwell collections containing this
fauna also came from the Sadlerochit River and »robably from some of the
same osutcrops. From the locations of the oulcrops where this ammonite-
nelecyvod feuna was found, it is evident thrat this fesuna occurs considerably
hizher in the Kinzek shele thon does the crinoid faunn., In reporting on the
collections made by Leffingwell, whlech contained the ammonite-pelecypod
fauna, T. W, Stanton suggested 2 correlation with the ammonite-bearing beds
ot Kialagvik Bay on the Alaska Peninsula which at th=t time vere congidered
to be Lover Jurassic. Smith, in his report, lists these heds as the
Kinlagvik formaticn and nlaces them in the Middle Jurassic. In commenting
on the ammonite-nelecyvod fruna from the Kingak shale Smith strtes, P
%ldentification of the fossils collected has led Stonton to correlnte the Lo
beds with the Middle Juressie serieg®. Consequently, the Kingek shale o
ieg classifiod as Middle Jurassliec, but with the nrovision thnt the basal nart
of the formation may be of Lower Jurassic ege. Since there sesms to be no
1ithologic difference between the ghales nenr the ton of the formation and
those occurring with the sandstones of the younger Ignek formation, which

is considered to be Upner Cretaceous, end esince the top of ¢the Eingak shale
ig @efined in the nresent paper as the hrse of the lowest sandstone (Ignelk)
overlyving the ¥ingek shnle, it 1s wossidle thet the upwer vart of the Kingsk
shale r-~ here defined may, in ase, he ese young as Uvner Cretaceous,

Immek Formetion (Unver Cretecenus)

The Immelr formetion, ns seen in the Sadlerochlt River area, conglets
of about 1070 feet of shale, silatone, end sandstone overlying the Middle
Jurassie Fingok ghale with sopnerent conformity. The formation occurs in an
aren of rough’y 30 seuare miles ir the hichlands snuth of the Sadlerochit River
in the vieiniiv of Cam 12. 1In this 2ren, the formetion occunies the center
sf & emmelinoriun, the eouth flank of which is slightly overturned. An
outeroy in the formation was also seen near Cam 14 beyond the north edge of
the Smdlarochit MYountains.

The bBresl 400 feet of the formation is c-mmosed, in shout equal
nropostions, of interbedded sandstones, silistones, end black shales. The
shrles seen %0 be indlistinguishable from those in the Kingak excent for the
amperent sheence of ironstone. The sandstones wory in grain size from fine
4o medium nnd in color from medium gray to daric blulsh gray. They are in
- vart crose-badded and ocemslonmlly calesresus. Porogities in the sandstones

seemed to be uniformly low. The $iltstones are dark gray in color.

Bigher in the wmzction sandstcones and giltstones predominate, the shales ‘
decrensing in sbundsnce znd becoming more silty. One six inch bed of dark b
gray, finely crystnlline limestone with orgrnie fragments was observed. ]
Upward in the section sendstones occur in thicker and more massive beds.
They very in grain size from fine to medium, in color from dark blulsh gray
to dark grayish hrown, and in induration from friable to hard. Porosities
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all appear %o be low. Some are calcaereous. Some of the hard grayish brown
sendstones may, in isolated outcrons, be emcily confused with sandstones in _
the Sadlerochit formation. =

| An isolated outcron of rocks believed to he of Upper Cretaceocus a2ge occurs
on the Sadlerochit River nenr Camm 14 about four miles north of Last Creek.
The exnmosure consists of about 30 feet of black silt and clay shales with
nunerous lighter—colored interbeds. The interbeds seemed to be composed
chizfly of bentonitic and tuffaceous materisl. They vere commonly greenish
in color and veathered to n pronounced relddish crange. The rocks at this
nlace are prodehly younzer than that part of the formation seen in the area
south and east of Camp 12,

The Ignek Tormation here described correswonds to parts cf Leffingwell®s
Ignek formation on the Canning River and to the lower nart of the Upper
Cretnceous sequence on the Shaviovik end Sanning Rivers described dy Grye
and Mongus. The sequence south and east of Camp 12 espnesrs to be equivalent
t0 the latier's subdivision UE-1l, and the outcrop near Camn 14 seems to
belong in UE=Z2, Fossils found in these rocks irn the Sadlerochit erea, as
weil &g in the Canning snd Shaviovik nress, are not definitely diagonostic
¢? sny ecertain age. Leffingwell called the Ignek formetion Jurassic (1).
Bowever, Grrc end Mangus have shown that their subdivision UK-l is traceable
into known Upper Cretaceous rocks %o the west.

IGEEQUS POCKS
"Oknilek® CGnelsscld Granite

The granite extends for =bout ten miles 1ln = north-south directicn on
the Okvnilsk River, and wns seen toc extend to & noint sabout three miles fron
the Fulahula River asnuth of Tolotuk Creek. On snerinl nhotogrephs the
avmenrance of the granite ig distinetive enough so thrt it has been vossidble
to delinente the apnroximnte cutline of the massg.

Litholo~ically the mess seems to he made un of severel different granites.
The granite which is ammarently most commoen is gzray in color. In genersl
the granites are ecommored of guartsz, white feldsnars, and minor amounts of
dark minerals. Quartz probably averages 25 percent with feldspars contributing b
the bulk of the remminder., The feldgpars are mostly whiite in eolor, hut L
vink feldsnar was geen in float. In a number of hand gpecimens two different |
white feldsozrs were tentoilively differentiated. Although the dark minerals
are generally A minor constiduent, in a few ceses they were found to comprise
a coneiderable percentase, 30 to 50 vercent, of the rock. The dark minersal
or minerals have been mostly altered to chlezrite. In s few cases biotite
was found with a chlorite outline. Feldspar phenocrysts are present in some
of the rock. Outcreps of granite contalning phenocryets were found near the
north edge of the mass. Erratics bearing phenocrysts are common, and many of
them met have come from other par%s of the mass. In general, the phenmocrysts
are one to one and one-half inches long, but some have been seen up to six
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inches in length, The phenocrysis are usually fractured, often showing ¢two
gets of fractures epnroxinately at right angles.

Inclusions and segregetions were seen only in outcrops along a creek
which flews from the west into the Olpilek River near the north edge of the
sranite mass, The inclusions are generslly angular, but the corners are
rounded and the edges minutely senlloped, suszesting absorntion of some of
the roek by the includinz magme. Both lizht and dar* colored inclusione were
feund. They are generally finer-grained than the including rock and are thousht
%0 be entirely ignenus. One dark colored inclusion contained a light colered
inclusion. Another dark inclusion contsained feldspor nhenocryets. Segregations
seen gnnerently coneisgt of small messes of dlotite whiceh have been concen~
trated into layers. '

In nleces the srenite weg seen to grede into schists znd nhyrllites. The
nresence of these gchists ond nhyllites in the masg is helieved to he the
reault of an rlterstion or renlacament,

A gnelssoid stTucture is characteristic of the granite but lg not
universally vresent and varies considarsbly in degree of develonment. Where
the pranite was peen %o grade into gschist and nhyllite the gnelssoid structure
beecomes nore intense and nesses into folintion in the latter rocks.

The contrct of the granite mras with the Nernoknu formntion on the south
and with the Lieburne limestone on the north was investignted only briefly,
and the conizcts were not follewed for nnv groat distance. The eontret with
the HNeruoknpuk formatior smwnmears o bs parnllel to the folintion and wossibly
36 the bedding in the latier, but the folinticn is so intense thnt bedding
wes not édefinitely r-ccgnized. The contnet with the Lisburne limestone where
1t was seen on the enst side of the Oknilak Eiver ie definitely not marallel
te the bedding. The aetual contaet is not exmosed, but outcrons of granite
and limestone within 100 feet of emch other were <tudiad, No inclusionsg of
limestene in granite were seen, nor was there any evidence of intrusion or
mineralizetion in the limestone.

The grenite, which possibly has replaced or nltered narts of the
Feruolosun formetion, is algo believad to have undergone metamorohism compershle
to that affecting the Neruokpul formation., Thue 1t is consgidered to be older
than the Lishurne formntion. The contact between the limestone and the granite
is Pelieved %o be a fault. Aveilable evidence is not sufficient to nrove that
the granite ls intrusive into the Neruokpuk formetion rather than being in
econtzet with it ~lons mn eroslional surface, but the Tormer ia thought to be

the grsa,

In lithologr, structure, and degree of metamornhism there appears to be
remericehle gimilarity hetween the granite on the Olmilak River and the
Felly gnelss ns described from the Yukon-Tansana region,j/. The Pelly gneiss

4 VWertie, J. B., Jr., The Yukon-Tenana region, Alaska: U. S. Geol.
Surveyr Bull. 872, -m. 201-203, 1937,




ie considered to he imtrusive into the Birch Creek schist. The possibility
of correlation of the Neruckpuk formation and the Birch Creek schist has been
mentioped in a preceding section of the present repori.

Bagic Igneous Rocks

Basic igneous rocks were observed in two general localities in the
Sadlerochit area. One locali$y is on the Hulalhuls Riveroon the east side of
Kikittut Mountain, where the rock outcrons for a distance of about four miles
along rhe river. &% this place the exnmosures are mainly confined to the
valley in en ares about twe miles wlde. The other locality is in the
Sadlerochit llounterins, mainly along Itkllyarizk Creek Aand its tributagles.

The basalt on the Hulelmla Blver is an aphanitlic green rock, occrmgionally
amgdeloldal. The amgdules rarely excoed one-elght of nn inch in greatest
dimensions. They are usually filled, either with guartz or with 2 black
mineral, Macrosconic mica, probably biotite, is present as a constituent of
the rock in a fevw instances.

On ¢he Wulahula, the rock is in part massive and jointed, but everywhere
toward the contacts it grades into green vhyllifes and slates. The exmosed
coatactes are entirely vith the Lisburne limes¢one. On the wést slde of the
Hulahulae for 2 distance of nbout two miles, the contaet is about prrallel
to the hedding of the Lisburne at about the horizon to the niddle menmber.
South of this the contact becomes cross-cutting and the lower limectone
member of the Listurne appears. This gereral relationshin seems to hold on
thet east side of the river nlso, but a2t that plece it is net so clearly
defined. Along the contsct the limestone exhibits a nronounced reddish
veathering wid a dclletion, parallel to that in the igneonz mass, which
ara otherwigse not present. The contracts betwesn red weathering foliated
limestone erd green phylllite nre sharp. However, inclusions of limestone,
gome several feet long, are present in the vhylilte, and stringers of
phyllite are present in the linestone pnrallel %S0 bedding.

The hase of the igneous mass on the Hulehule River was not seen. The
m2es ie fairly large and scems to form the core of the Kikittut Mountein
anticlinel structure. I¢ seems vnosgsible $hat the mass may be a lacolith
and that ite intrusion may be the ceuse of the anticlinal structure.

The baselts in the Sadlerochit Mountains are l-rgely dark gray, green,
and raddlsh spheanitc rocks, partly amgdnloidal and veslcular. Also present
ls a macrcscopieally finely-crystalline greenigh rock, without amygdules or
vesicles, pesaibly & gabbro. ¥here present in these rocks, the amygdules are
uguelly less than one-fourth of an inch in sreatest dimension. They are
filled with 2 varisty of minerals of white, red,green, and greenlish~blue

‘color. 7The white nmineral 1s calcite. Veing of caleite, quartz, and a light
— green mineral cccur. A hasty examination of thin zections of some of these
. rocks indicated thet some of the minerals present are basic plagioclase,

upite(?) chlorite, nnd c2lecite. The chlorite and caleite are avparently
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The basalis in the Sedlerachit Mountains occur in a t~bdular discontinuous
mass which extends for ~bout seven miles in a general eapt-west direction. e
The greatest thickness of this nmass does not exceed 75 feet. Near the east
end of the mass it avnenred to he cutting across the hedding of the Lisburne
limestone, but the exact rslationshivg were obscured by talus, and the
_locality was only viewed from a distance. The mass anpesrs to be a dike
intrusive into the Lisbhurne limestone and the Neruokwuk formation.

Occurrences of creen slrtes, phyllites, ond schists on Ahmzayukasrakuvik
Creek and on the Okpilsk River, hoth occurring in connection with the clastic
middle member of the Lisburne limestone, have been tentatively mapped as
baseltis

The besalts, both on the Hulahula River snd in the Sadlerochit Mouatains,
anpear to be intrusive into the Lisburne limestone. Thus they anpenr to be i
of post-Lisburne eze and prohably not older than the Mesozoic. I




. STRUCTURE

Folding, modified generally only by minor faulting, has produced the
structural pattern in the Sadlerochit arca. The folded structures are best
. exemplified in the outlying ranges (Sadlerochit Mountains, Shublik Moun=
. tains, and Third Range) and the intervening valleys, but the samt pattern is
seen in the post-Neruckpuk rocks through most of the rest of the area. The
average trend of fold axes is about east-west. Thﬂ three outlying ranges
. are all major anticlines, overturned tc the norith. The intervening valleys
e are synclinoria with numerous smaller anticlines and synclines, Each of
RN these msjor anticlines plunges to the east and disappears in the Sadlerochit
: area,
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Sone faulting seews to be connected with the plunge of the major anti-
clines. Alonz the plunge of the Sadlerochit structure and roughly parallel
to the axis is & favlt with en indicated displuceient at Itlkilyesriak Creek .
of about 1000 feet, north side down. The attitude of the fault plone is un~ s
known. Hear Camp 13 repetition of section indicates the presence of two :
faults with west side up which trend about at right an;les to the first »
fault., At the 2ast end of the Shublik iountains a fault with & displaceuent
of zbout 500 feet has the south side down.

Tear faulis are suggested by three abrupt cffsets of the Neruokpuke
Lisburne contact at and to the west of the Hulahula River. On aerial photo-

o graphs numerous small offsets which are probablv tear faults show up in the
Ty bedding traces in the Ignek formation east of Caup 12. ‘
. i . . |
A The ormly evidence of major overthrusting wes seen on the HNulahula/River b
upstreas fromw Jwap 5. OQubcrops of folded rocks of the Sedlercchit and
Shublik fornetions cccur elong the river for mvawal uiles, The felding
‘T

becowss wmore intense to the suvuth., The moundeins to both uhe east and west,
however, are made up lergely.cf a thick, ge;nly southecipping lLisburne lime-
tone secition,

‘ On the Oipilak River the contact between ths limestone and the granite i

is be¢: >ved Lo be & fault., The contzot was seen to cut across the bedding
ol and structurs of ithe lirestone, Yet the limestoune is considered to be con-
v siderably younger than the granite, Consequently, fauliting is postulated.

e
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1050 highly metaworpheosed phases of the liasestone that were sesn were

B near ithis contact oa the east side of the Okpilak, Significantly, this Lo

= metancerphism appears o be of a hype that would result from stress and not
from the contact action of an intrusive.
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