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"The 3adlerochit laver area' is the name that has been a7plied for 
purp.ws of convenience to that portion of the eastern part of northern 
Alaska shy.--n in Figure 1. The map ,wrvers.an area of about 1400 square miles° 
The cw,ter of this :LET is a point a2proximately 55 Tiles southwest of 

90 miles west of the International Boundary, and 160 miles 
eaLt of Umiat 

Ouricc the su:umer of 1903, a U. 5. Geolocical Survey party Lade E. 
reconnaissnce geologic survey of a portion of this area, The route 
followed tnis party is indicated by the locutions of fielJ. camps, 
beginniag ?pith Camp 1 on the Okpilak River and ending at the mouth of 
;.he FAdJor,.chit River beyond the north edge of the Lap. The survey was 
accomplit,hed by traverses from the various field caps, the locations 
of stati.ort and ()the:- (iota being plotted on atrial photographs in so far 
as possible, Except in a few rare instances, traverses did not extend 
to points More than five miles from the various field campss. Use of 
aerial photographs enabled the party to tie toL;ether data from various 
traverses ,and to,extenu their interpretations for considerable distances 
teyond pciTatc they were able to reach. The result has been a more 
detailel picture of the geology in this ;:rea than would have otherwise 
bee:1 po sib1e in the time available. 

1)4ing April and :.iay 1946, cw;hee of food and equipment wtwo 
esta-olished at nine points in the area along the route proposed 
for the party to travel. On i;,ay 31 the senior author and Arthur h. 
Lachenbrucn, field acsistent, together with their equipment and 
supplf.cc, Nero transported by ski plane to the site of Camp 1 on 
the Okpilait River, The junior author joined the party at this point 

https://supplf.cc
https://wrvers.an
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on June 12. From this place the party moved camp back-packing, 
fetlowinz the r)ute indicaed by camp locations, until they- reached 
tna eastern end of laake Schrader on July 5. The various camp sites 
were selected at, ur near caches that had previously been set out, so 
that it was not necessary to transport. any f,Jod while moving caup. 
A canvas boat with a small outboard motor, which had been eachA 
previously, was used for transportation on Lake Peters and Lake 
Schrader. On Jaly 7 George Gryc and Uoyd Spetzlnan joined the party 
at Lake Schrader. Lr. Gryc remained with the party until July 17, 
making material contributions to the .iLeoloi;ic studios in the vicinity 
of Lake Schrader. i;ir. Spetziaen, a botanist working fur the Irctic 
Research Laboratory, reauined with the ?arty for the balance of the 
field season and made a study of t.}ie flora of the area. From the 
western end of Lake Schrader the party continued movinc of camp by 
back-packing until they reached Camp 12 on the Sadlerochit River at 
the mouth of Neruokpukkoonga Greek. From that point the party moved 
in boats down the Sadlerochit River, i,,rriving at the Arctic coast 
on September 1. The foliowing day they were transported to Barter 
Island in a Coast and Geodetic Survey launch3 

The Sadlerochit kiver area is part of the Canning River r3ligion, 
of which the geography and geology were first described by Leffingwell.;i10 
During the several fears that Leffingwell spent in northern Alaska, 
he made three trips, eacf: of one to two months dural,ions from the Arctic 
coast into the Sadlerochit area, one of these trip was up the Okpilak 
River, another up the Hulahuia River, and the third through the eastern 
part of the Sacilerochit Mountains to Lakes Scnrador and Peters , The 
geologyof the western part of the Canning River rezion was restudied 
in 1947 V. 

l E. de K., The Canning giver region, northern Alaska: 
.6.11•1•11.111.111•7The2.31grre=7711 

U. S. Geol. Survey prof, Paper 109, 1919. 
Gryc, George, and .4angus, i.i. D., Preliminary report on the stratigraphy 
and structure of the area of the Sitaviovik and Canning Rivers, 
Alaskaa U. S. Geol. Survey, 1947 
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SEDTUNTLRY RoCicS 

Neruokpuk Formation (Pre-Cambrian ?) 

The i:eruokduk formation is the oldest series of sedimentary rocks 
present in the Sadlerochit area, It unconformably underlies the Missies-

ippian Noatak (?) formation. The formation makes up the bed rock of a large 
proportion of the country is the Franklin and Romanzof Mountains. However, 
the formation was studied in the Franklin Mountains only near the northern 
edge of its outcrop belt and in the Romanzof Mountains only above the forks 
of the Ukpilak River where it was in contact with the granite. A small area 
west of the Sadlerochit River in Third Rang© and a considerably larger area 
west of Itkilyariak Creek in the Sadlerochit i.iountains have exposures which 
probably belong with this formation. 

The Neruokpuk formation consists largely of metamorphosd sediAaents. 
Carbonate rocks appear to be entirely absent. In the vicinity of Lake Peters 
quartzites make up about half of the total section. In color the quartz-
ites range from light to dark gray and greenish gray, in grain size from 
fine to coarse. Some quartzites contain scattered granules and, occasion 
ally, small pebbles, usually of quartz. The next most common rock types are 
phyllites of undeterwined composition. The color ranges from light gray to 
black and, in addition, includes green and purple. The green and purple 
phyllites are occasionally interbanded. Leas co:waon rock types are black 
and white banded cherts (?), quartz .;Jica schists and schistose quartzites, 
and dark gray massive argillite. At one place a rock was found that Misq be 
of igneous origin. It had a dark reddish color and a texture which appeared 
to be vesicular or a,rygdaloidel. 

The rucks seen in this formation ai7ove the forks of the Okpilak were a 
quartz mica schist and a Greenish chloritic schist. The outcrops in Third 
Range assigned to this formation consif , of light greenish gray banded chert 
with associated greenish phyllites and a small amount of dark gray argil-
lite. In the Sadlorechit 1..ountains the ruwcs seen which are referred to 
this formation include light gray quartzite, d%rk gray banded quartzite, 
liblat greenish gray chert, and greenish-yellow, Jlack, and maroon phyllites. 

The thickness of the formation is unknown but is believed to be at 
least several thousand feet. As seen frnm -A distance along the mountain 
sides, the bedding appears to be simple; but detailed examination reveals 
much small folding and suggests the possibility of overturns and repetition 
of section. In outcrops bedding is often difficult to determine. It is 
easily confused with foliation which often lies parallel to it, or nearly 
so. In some instances the foliation seems to be folded. 

The postulation of an unconfo4m4ky between the Neruokpuk formation and 
younger formations is based mainly on a difference in degree of metamor-
phism. The Neruokpuk does not show a high degree of metamorphism, but the 
degree is considerably greater than in the younger formations. For instance, 

-3-
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the bedding; may usually be discerned without much trouble in the snsraptng 
formations, In the Neruokpuk, on the cthnr hand, it is usually difficult 
and often impossible to make out the bedding. In the Franklin Mountains 
considerable variation was notes in the lithologic type occuring immedi-
ately below the contact, At two localities where the basal beds of the 
Noatak (?) formation were conglomerate, the contact appeared to be an undu-
latory surface with several feet of relief, However, the exposures at these 
localities were got complete enough to eliminate the possibility that the 
apparent undulations re5ulted from faulting. 

Although showing considerably less metamorphism, the Neruckpuk 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 
?Aleozoics south of the Brooks Range appears doubtful, because sections of 
all these ages from eambrian through Devonian, and also of the pre-Cambrian 
Tindir group, contain significant thicknesses of limestone and dolomite, 
whereas in the Neruokpuk formation carbonate rocks appear to be entirely 
absent. 

Hoatak (?) Formation (Mississippian) 

The Hoatak (?) formation overlies the pre-Cambrian (?) Neruokpuk for-
rAation uncorfornably and is overlain with gradational contact by the Missis-
slivian Lisburne limestone. Leffingwell described this formation as con-
sisting of "„.black shales, slates, and possibly minor aiiiounte of em 
stones"." and said that it was .9t least 700 feet thick on the Canning 
River and about 1000 feet thick where seen on the Hulahula River about 30 
miles south of the mountain front, a point which would be about 10 miles 
beyond the south ec4;e of Figure 1. Leffingwell found no fossils ia the 
formation. He mapped it as black shale of Mississippian or Devonian age, 
Smith and iiiertie 3/ suggested that this formation might be correlative with 
the Nuatak, In their work on the Canning River in 1947, Gryc and Mangus 
found plant fossils in the formation which definitely establish a Missis-
sippian age. In regard to lithology they state that "...these shales are 
interbedded with quartzite, calcareous ironstone, graphitic coal eeams,''and 
slates," and they further state that the maximum. thickness exposed on the 
Canning River does not exceed !00 feet. 

In the Sadlerochit River area the Voatak (?) formation was seen in the 
northern part of the Franklin ,fountains at several points for a tcl,a1 dis-
tance of about 12 miles along the strike. The easternmost exposures vrent 
MT? on a creek about five miles east of Lake Peters. The westernmost were 

1/ Mertie, J. B., Jr., the Yukon-fananaregion, Alaska: U. S. Geol. Survey 
13101., 872, pp. 47-59, 1937. 

2/ Smith, 13. S., and Mertie, J. B., Jr., Geology and mineral resources of•,., 
northwestern Alaska: U. S. Geol. Survey Bull. 815, p, 166, 1930, 
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in the area at 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 Sadlerochit 
Uountains in the drainage of Itkilyariak Creek. On the map (Figure 1) thin 
formation is not differentiated from the Lisburne limestone. 

Where best exposed in the Sadlerochit area, in the belt in the northern 
part of the Franklin Mountains, the Noatak (?) formation ranges in thickness 
from 150 to 300 feet, the Variation being due chiefly to the varying thick-
nesses of conglomerates which occur mainly at the base of the formation. 
East of Lake Peters the conglomerates, when present at all, are not more 
than a few feet thick. One mile west of Lake Peters the conglomerates are 
about 75 feet thick, and at the head of the Sadlerochit River they are about 
125 thick. The conglomerates range from rock composed entirely of cobbles 
and pebbles to quartzites containing scattered pebbles, and are interbedded 
with quartzites, the grain size of which ranges from fine to very coarse. 
The predomiriabt rock type represented in the pebbles and cobbles is white 
quartz. Less common rook types represented in the pebbles1(quartsites, 
cherts, and argillites) are very similar to the more resistant types of rock 
in the underlying Neruokpuk formation. About one mile east of Lake Peters, 
where the conglomerate Wad only a few feet thick, the lithology was more 
exotic, the rock at that place consisting of subangular white quartz pebbles, 
one to two inches in diameter, set in a dark green fine-grained apparently 
chloritic matrix, Oryc, upon examining boulders of the conglomerate in the 
stream west of Lake Peters, stated that the lithology of the conglomerate is 
very similar to that of conglomerates in the Noatak formation at Chandler 
Lake. 

Aside from conglomerates and quartzites, lithologic types seen in this 
formation are bleak shales (in part metamorphosed to Slate and Pilyllite) 
containing lenses and beds of ironstone, black bedded charts, and dark gray 
argillite. Some of the black shale may occur interbedded with the conglom-
crates and quartzites, but in general the formation is characterized by de-
creasing grain size upward. In the area east of Lake Peters, where the best 
exposures occur, the contact with the overlying Lisburne limestone lel grada.. 
tional and is taken at that point where limestone becomes predominant in the 
section° Some limestone is Aound below this contact interbedded with shale 
and chart, and shale occurs interbedded with the limestone above the contact. 

A few plant fossils were found in the black ahales in the Sadleroehit 
area, but they 'do not appear to be sufficient to determine the age. How-
ever, there can be little doubt that these black shales are correlative with 
those on the Canning River in which Mississippian plant fossils were found° 
The correlation with the Noatak formation of these clastic 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 
Noatak (?) formation., 
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Lisburne Linesti:dne (Hissiseippian) 

The Lisburne 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 
distinctive light bluish gray weathering, the most easily recognized stmt.-
tigraphic unit in the Sadlerochit area. It is widely distributed throughout 
the area, forming the cores of the Sadlerochit Mountains, the Shublik Moun-
tains, Third Range, and Kikittut Mountain, and showing up prominently in the 
folds along the northern edge of the Franklin Mountains and in the northern 
part of the Romanzof Mountains, 

The most common rock type is gray crystalline limestone, which to a 
considerable extent seems to be bioclastic. Other limestones range from 
dark gray to black, some being crystalline, some oolitic, and some su)4ith-
°graphic,. Nodular chert is common at many places in the formation but is 
especially abundant in the upper third. Dark-weathering dark gray limestones 
comprise the basal part of the formatio7—near Lake Peters, but this same 
lithology was seen near the top of the formation in the Sadlerochit Moun-
tains 

On the Hulahula River in the vicinity of Kikittut Mount&h the exposed 
limestone approaches a thickness of 2000 feet. The base of the formation 
was not definitely identified but may have been exposed. A bench on the 
slopes of the mountains in this vicinity coincides with a change in the gen-
eral appearance of the limestone. The limestone below the bench makes more 
prominent and massive outcrops and weathers to a darker color than does the 
limestone above the bench, The lower limestone is about 1200 feet thik, 
the upper about 6n0 feet. Outcrops of oolitic limestone were found in the 
lower limestone. Observation of talus indicated that it contains little 
chert but is rather siliceous and shows considerable quartz veining. The 
bench marks the horizon of a clastic member, consisting of black shale Aaj, 
siltstone and light-colored quartzite and sandstone, which is probably not 
more than 50 feet thick. 

On the Okpilak River estimates of the thickness of limestone exposed 
ranged fron 500 to WO feet,, The limestone is overlain by the Sadlerochit 
formation and is underlain by a series of quartzites, quartz mica schiets, 
and phyllites with which are associated minor amounts of plant-bearing black 
slate and graphitic schist. The clastic section is at least 200 feet thick. 
Its:in turn, is underlain by green schist. 

The data gathered during a hasty traverse up Ahngayukasrakuvik Creek 
are rather confusing. Underlying the Sadlerochit formation there is exposed 
about 400 feet of limestones, ranging in color from light gray to black and 
in texture from crystalline to sublithographic0 alert nodules are common. 
Their color ranges from medium gray to black and is generally somewhat darker 
than the containing limestone. For the next 114 mile upstream there are no 
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outcrops. At the junction of the stream with a major tributary from the 
east there is an outcrop of black elate. For 1/4 mile upstream from the 
junction 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 grey to black argillites 
and slates. Plant remains were seen in the elate. No reliable estimate 
could be made as to the thickness of this elastic eectiontibut it may exceed 
100 feet, possibly 200 feet, For 1/14 mile beyond and apparently underlying 
the elastic section green echists and phyllitet outcrop along the stream. 
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 preceding limestone belt. 

The quartzite and elate sections exposed on the Okpilak River and on 
Ahgnayukasrakuvik Creek have been interpreted an correlative with the elas-
tic section seen in the Lisburne limestone on the Hulahula River. The 
green schists and phyllites have been mapped as basalt. The thin limestone 
section seen on the Okpilak River is believed to represent only about the 
upper third of the formation, with the thicker lower limestone section not 
exposed. 

The data obtained 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 elastic member of the 
Lisburne on the Hulahula could be only locally present and 40,sappear to the 
east as well as to the west (No evidence for this member was seen nest of the 
Nulahula River), The quartzite and slate sections to the east could belong 
in the Noatak (?) formation and the green schists and phyllites in the Neru-
okpuk. However, this hypothesis dues not explain the anomalous eastward 
thinning of the limestone between the Hulahula and Okpilak Rivers. 

It seems difficult to assess the deL;ree of metamorphism which has af-
ected the limestone. No evidence was found that would indicate any consid, 
erable amount of recrstallization. The greatest degree of metamorphism 
Seemed to occur on the Okpilak River not far from the contact with 'the gran-
ite where foliation had developed in some of the' limestone and where chert 
seemed to have been affected, some of it recrystallized to quartz and some 
changed so that it weathered t? a white powder. 

The Lisburne limestone, being more competent, 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 become modified more and more by the appearance 
of mall scale foldin6. The most intense small folding observed was on the 
about five wiles east of Lake Peters where part of the limestone section had 
oeen distorted into recumbent Chevron folds. 
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Sadlerochit Formation (Permian) 

The Sadlerochit formation overlies the Mississipnien Lisburne limestone 
and underlies the thmer Triassic Shublik formation. Both contacts anneal' 
conformable. Leffingwell, in describing and naming the formation. did not 
snecify a tyre locality. but presumably meant the southern slopes of the 
Sadlerochit Mountains° 

The Safilerochit formation is widely distributed throughout the area 
investigated. Its dark reddish brown weathering is conspicuous and easily 
recognized where it occurs on the flanks of the anticlinal ranges which have 
the Lisburne limestone at their cores. These ranges include the Sadlerochit 
Mountains. the Shublik Mountains. Third Range, and Kikittut Mountain. The 
formation is also conspicuous along the north front of the Franklin Mountains 
and over a large tract of country in the northern part of the Romanzof 
Mountains extending from the Hulnhula River to beyond the Okpilak River. 

The formation. about 500 feet thick, consists of shale. siltetone, 
sandstone, and conglomerate. To the south and also to a certain extent to 
the east these rooks show the effects of metamorphism so that the shales and 
siltstones are more accurately described by the terms slate. argillite, and 
siliceous argillite and the sandstones and conglomerates by quartzite. 
quartzitic sandstone. and quartsitic conglomerate. Metamorphism has gone 
only far enough in this formation to produce cleavage, and no foliation has 
developed. 

In the Sadlerochit Mountains the lower two-thirds of the formation is 
largely sandstone, and at one mace, Revelation Creek, includes 75 feet of 
conglomerate at the bale. To the south the sandstone in the basal third of 
the formation largely disappears and is replaced by siltetone and shale. 
The sandstones in the middle third of the formation are somewhat more 
nersistent, and although they are in part renlaced by argillaceous rooks. they 
are everywhere consnicuous in this Dart of the formation. Wherever seen the 
urger third of the formation is largely siltetone and shale with only thin 
sandstone interbeds. 

The conglomerate at the bass of the formation on Revelation Creek seems 
to be local and to grade into sandstone to the east and vest. This 
conglomerate and the sandstones into which it grades are believed to be, 
in part at least, time ecuivelents of the fossiliferous none found at the 
base of the formation to the south and east. No fossils were found at the 
base of the formation in the Sadlerochit Mountains. Almost universally this 
fossiliferous zone WP9 found in siltetone or argillite. However, on the 
Sadlerochit River at the enRt end of the Shnblik Mountains these fossils 
occurred in a fine-grained quartsitic sandstone. Thus a facies change in 
the basal part of the section is suggested. The predominance of sandstone 
in the lover two-thirds of the formation in the Sadlerochit Mountains and 
its replacement by siltstone and shale at other .laces where the formation 
was seen suggests that during, the time of deposition of this part of the 
formation the major source of sediments was to the north. 

8 
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Except in the Sadlerochit Mountains the major part of the formation is 
composed of argilleceoue rocks. Consequently it usually is more complexly 
folded then the underlying more uniform and more competent Lisburne limetone. 
However the structure of the Sadlerochit formation is generally less coml)lex 
than that of the overlying less competent Shublik and Kingak formations. 

Almost everywhere that the contact with the underlying Lisburne limestone 
MAP found exposed, or could be placed within a few feet, a fossiliferous zone 
wns foand in the basal 20 to SO feet of the Sadlerochit formation, the first 
fossiln usually occurring within one or two feet above the contact. This 
fauna consists of braclAonols and small horn corals. and the number of 
individuels is usually abundant. Usually the fossils are very poorly ore-
served as external molds. Fairly well preserved fossils were found only in 
the fine-exeined nunrtoitic sandstone which occurs at the 1)ase of the 
formation on the Sadlerochit River at the east end of the Shublik '!ountnins. 
No fossils were found et the base of the formation in the Sndlerochit 
Mountains, but here the contact with the Lisburne limestone was not found 
exnosed and usually there was a considerable covered interval at this hori-on. 
The Permian age of the Sadlerochit formation is based on fossils collected 
from the !meal next of the formation on the Cnnning River by Lerfingwell and 
identified ')y Go H. Girty. Leffingwell assigned the formation to the 
Pennsylvanian as the result of Girty's original tent;, tive correlation with 
this series, According to P. S. Smith 1/, "Ori,Tinally, this fauna was 
referred to the Pennsylvanien, but with faller insight into the 4;.enerel 
history of the CeT'ioniferous gained through the ndded collections from that 
system throughout the territory, Girty is now convinced that it is more 
properly to ;)e regarded as nelonging to the Permian". At about the middle 
of the formation Leffingwell collected a peleoynod fauna which Girty found 
• ...so meer;er and so amoiguous thrt I cannot positively claim it for the 
Paleo7olc at All". Consequently. while the lower part of the Sadlerochit 
formetion is of Permian age. the unner part may be Triassic. 

Shublik Formation (Upper Triassic) 

The Striolik formation, consisting of 200 to SO0 feet of limestone. shale. 
siltstonc., and sandstone, overlies the Permian Sedlerochit formation and 
underlies the Middle Jurassic Kingak shale, both contacts being ennerently 
conformable. 

The hose' nert of the formation is merle up of from 2ti to 65 feet of silt-
stone and sandstone. The siltstone is dark gray in color and generally 
noncelcoreous. It is cherecterised by the nresence of abundant black oebbles 
which seem to consist of argillaceous material. The abundance of these 
nehbles -series considerably from bed to bed. Some beds have very few oebbles. 

1/ Smith, P. S., Areal geology of Alaska: U. 1. Geol. Survey Prof. Paper 192, 
P. S2, 1959. 

9 



PR 20 

At the other extreme are beds up to two feet thick which consist almost 
entirely of pebbles. This silstone is rather similar in appearance to that 
in the Sadlerochit, but is differentiated by the abundant black pebbles and 
by a greenish color on weathered surfaces as opposed to a reddish or brownish 
weathering in the Sadlerochit. The sandstone is probably a coarser-grained 
facies of the siltstone. Its occurrence is sporadic. Its character varies 
from dark gray and highly argillaceaus with shaly pebbles to light gray, clean, 
and quartzitio with siliceous pebbles. Grain size of the sandstone is fine 
to very fine. 

The remainder of the formation, 175 to perhaps 250 feet, consists of 
interbedded limestone and shale. The lower part of this section is predomi-
nantly limestone and the upper part shale. The limestone is dark gray to 
black bituminous, finely crystalline to sublithographic, and at certain 
horizons abundantly pebbly and fossiliferous. The pebbles appear similar to 
those in the siltstone but seem to be made of limestone. The limestone 
weathers to a greenish color similar to that mations& Above for the siltetone. 
Some of the limestones are sandy. The shale in black, onlcareous, and has 
an earthy appearance. 

A number of excellent exposures of the Shublik formation occur on the 
Sadlerochit River. The only complete exposure of the formation. including 
the urner and lower contacts, is the one on the north side of the river near 
the mouth of Last Creek about SAS mile east of Camp 13. At this place the 
formation is about 200 feet thick, the basal 25 feet being siltstone and 
sandstone and the remaining 175 feet consisting of about 75 percent limestone 
interbedded with shale. In this exposure the siltstone-sandstone section 
appears to be considerably thinner than normal and the proportion of limestone 
to be considerably greater than normal. On the river above Camp 11 outcrogos 
of the formation occur in four different belts. At a number of places in 
this area the lower contact was identified in outcrops. The northernmost 
of these four belts, occurring on the south limb of the Ignek synclinorium, 
is the least complicated structurally. The section, beginning at the exposed 
lower contact, consists of about 50 feet of siltetone and sandstone overlain 
by about 100 feet of limestone and shale, the limestone being predominant. 
The upper contact is in a covered interval which presumably is largely shale. 
The other three belts are structurally more complicated, the limestone and 
shale, especially, being corpressed into small tight folds. However, the 
same stratigrephic succession is seen. 

Ixposures of the formation are present on several of the creeks draining 
the south slope of the Sadlerochit Mountains. Only one of these, that on 
Revelation Creek (the first stream east of Limit Creek), is noteworthy. 
Both the upper and lower contacts are exposed. The dip appears to be mono-
clinal. From the data gathered. the thickness was calculated to be about 
1000 feet. The basal 65 feet is sandstone and siltetone and the remainder 
limestone and shale. A few small folds were noted but were disregarded in 
calculating the thickness. It seems apparent, however, that when this section 
is compared with others it is excessively thick. It is postulated that a 
large part of the measured thickness results from repetition of section by 
folding and, possibly, faulting. 
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Elsewhere in the area covered, the formation was seen in only a very 
few -plaices, although its distribution may be considerably wider than 
indicated. Outcrops of sandstone, siltstone, and a little limestone occur 
on the Ralahala River at Camp 4. The only other known occurrence on this 
river is in an area four Niles south of Cann 5. At this latter locality, 
the limestone was identified and wee seen to occur in tight folds Along with 
nnndstones and niltstones of the Sadlerochit formation. The basal siltstones 
and sandstones of the Shublik formation were not seen And may be absent. The 
formation was not positively identified on the Oknilak River, but it may be 
nresent in a !mall -,res on top of the divide west of Camn 2. 

Fossils nre common in the formation, but seem to be confined mostly to 
the limestone. The Unper Triassic age is belted on fossils collected by 
Leffingwell and identified by T. W. Stanton. 

Kingak Shale (Middle Jurassic) 

The Kingak shale overlie, the Unncr Triassic Shublik formation and 
underlies the Upper Cretaceous Ignek formation; both contacts appear 
conformnble. The lower contact is exposed in the bluff one mile east of 
Carrn ] end in an exposure on Revelation Creek. The upper contact, which 
was taken es the base of the lowest sandstone in the shale and sandstone 
section overlying the formntion, was seen on Neruokpukkoonga Creek. 

Le^fingwell's type locality for the Kingak shale, "...Kingak Cliff, 
near Cnmp 263. at the southeast end of Sadlerochit Mountains", could not he 
located. "Kingak", which means "nose", is applied by the natives of Barter 
Island to a high hill on the divide between the Rulahula and Sadlerochit 
Rivers southeast of Cam 13. The rooks in And around this hill belong in 
the Ignek formation. Leffingwell's map indicates that Kingak Cliff is in 
the vicinity of Camp 13, in which case the locality would be limited to 
two possibilities. One of these, the cliff or bluff on the southeast side 
of the riv'r across from Crinp 13, is en exposure of sandstones and shales 
which probably belong in the Sadlerochit formstion. The other, the bluff 
one milr e= st of Camp 13, although it contains at the east end the basal 
150 feet of the Kingak shale, nevertheless is made up largely of rocks of 
the Sadlerochit end Shublik formations. Moreover, it seems doubtful that 
Leffingwell ever reached the vicinity of CAM 17. Outerone of the Kingak 
shale occur in cut banks along the Snd1.-rochit River from a noint four miles 
above Camp 11 to A Point about five miles below Ca"m 12. The data from which 
Leffingwell calculated the thickness of the formntion were obtained from 
exposures on the Sadlcrochit River, Camp 267 Creek. and a creek south of 
the riser which almost certainly is Neruoknukkoonga Creek. It seems evident 
that these cynosures are the tune section and that "Kingsk Cliff" is one 
of the cut banks slow; the SAdlerochit River in the vicinity of Camp 12. 

The Yingnk shale consists nrtncinally of black silt or mud shales. 
Ironstone, in the form of nodules, lenses and thin beds, is rather common 
throughout the formation. The basal 40 feet in the bluff one mile east of 
Camp 17, is a nassive sandy and conglomeratic dark gray siltetons. The 
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The conglomeratic material consists of granules and pebbles of white quartz 
and green and black cherta. Throughout most of this basal siltstone unit 
the material is granule in size, pebbles being found only near the top of the 
unit. The basal siltetone 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 Part of 
the formation show a whitish effloescence. Probably higher in the formation 
small pyritic concretions are common. Near the top of the formation on 
NeruokpukRoongft, nilstone beds six inches to two feet thick are interbedded 
with the shale. Except for the thin crinoid beds in the lower part of the 
formation, none of the rocks wore found to be calcareous. 

The Kingak shale, being relatively very incompetent, has been greatly 
affected by the forces which produced the structure in this area. From 
examination of outcrops, it appears that small-scale folding and faulting 
is widespread in these beds. In the direction normal to strike considerable 
variations in gin were noted, occasionally within just a few feet, and quite 
often within a few tens to hundreds of feet. For example, in one outcrop on 
Camp 263 Creek the dip changed from 20 degrees to 80 degrees in a horizontal 
distance of about 30 feet. In an outcrop on the Sadleroehit River, about 
four miles upstream from Camp 11, three small thrust faults were seen. At 
this place the bedding was nearly horizontal. The fault 'planes all had a 
steep south din. Along each of the faults A distinctive ironstone bed in the 
shale was offset from two to three feet. 

Leffingwell estimated the thickness of the Kingak shale as about 4000 
feet. His estimation was based on observations of outcropping beds on 
Camp 263 Creek, Neruokpukkoonga Creek, and the Sadlerochit River. The 
general din throughout this area is to the south, but the amount of dip is 
much more variable than Leffingwell reported. In addition, in two outcrops 
on Neruokpukkoonge. Creek small folds were exposed, and in an outcrop near 
the mouth of Ca•ip 263 Creek the beds were seen to din north at an angle of 
about 50 degrees. While Leffingwell's estimate of the thickness of the 
formation may be fairly accurate, it is more likely to be high than to be 
low. In other words, the Kingak shale is a feu thousand feet thick, but 
very nro'iably not more than 4000 feet. 

The King,* shale was classified as Lower Jurassic by Leffingwell, but 
P. S. Smith 1/ placed it in the Middle Jurassic. and the revised classificathn 
is followed in the present paper. The formation contains two distinct 
fnunae, both of which were first noted from the Chiming district in 
collections made by Leffingwell. A crinoid fauna was found in a single 
locality on the Canning River, the stratigrnphic position of which was obscure. 
However, during the season of 1948 the fauna was found in outcrops on the 
Sadlerochit River four miles above Camp 11. From the looation of these 
outcrops. it is now evident that the fauna occurs not more than a few hundred 
feet above the base of the Xingak shale. Prank Springer classified the 
collection from Leffingwell's one locality as Lower Jurassic. Smith, in hie 
report, had nothing to add except to mention that, on the Firth River, 
Maddren made a collection of crinoids which Springer also classified as 

1/ Smith, P. S.. Areal geology of Alaska: U. S. Geol. Survey Prof. Paper 192, 
n. 46, 1q39. 
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Lower Jurassic and . said were probably the same species ns that in the 
collection from the Canninl, River. The other fauna. consisting of ammonites 
and nelecypods, was found, during the 1948 season, at several localities 
Along the Sadlerochit River. The Leffingwell collections containing this 
fauna also came from the Sadlerochit River and nrobAbly from some of the 
same outcrops. From the locations of the outcrops where this nmmonite-
pelecypod fauna Will found, it is evident that this fauna occurs considerably 
higher in the Kin,lalc shale than does the crinoid fauna. In reporting on the 
collections made by Leffingwell, which contained the ammonite-pelecypod 
fauna, T. W. Stanton suggested a correlation with the ammonite-boaring beds 
at Kinlagvik Bay on the Alnika Peninsula which at that time "ere considered 
to be Lower Jurassic. Smith, in his report, lists these beds as the 
Kialagvik formqion and daces them in the Middle Jurassic. In commenting 
on the ammonite-nelecyood fPuna from the Kingak shale Smith states, 
"Identification of the fossils collected has led Stanton to correlate the 
beds with the Middle Jurassic series". Consequently, the Kingnk shale 
is classified as Middle Jurassic, but with the orovision that the basal part 
of the formation may be of Lower Jurassic age. Since there seems to be no 
lithologic difference between the shales near the ton of the formation and 
those occurring with the sandstones of the younger Ignek formation. which 
In considered to be Upper Cretaceous, and since the top of the Kingek shale 
is defined in the present paper As the base of the lowest sandstone (Ignek) 
overlying the Kingnk shale, it is possible thrt the -.loner part of the Eingak 
shale a- here defined may, in ate. be as young as Upner Cretaceous. 

!Tank Formation (Ulmer Cretaceous) 

The Ignek formation, as seen in the Sndlerochit River area. consists 
of shout 10n0 feet of shale, silstone, end. sandstone overlying the Madill 
Jurassic rifler k shale with snparent"conformity. The formation occurs in an 
erns of rnite'77 SO scuare miles in the highlands south of the Sadlerochit River 
in the vicinity of CA-lo 12. In thin wren, the formation occunies the center 
of P sync'? thorium, the south flank of which is slightly overturned. An 
outcrop in the formation was also seen near Caln le beyond the north edge of 
the Sadlerochit Vountnins. 

The begal 400 feet of the formation is c-mnosed, in about actual 
proportions, of interbedded sandstones. siltstonms, end black shales. The 
shales seem to he indistinguishable from those in the Kingak except for the 
anorrent fo)sence of ironstone. The sandstones vary in grain sixe from fine 
to medium Pnei.in color from medium gray to dark bluish gray. They are in 
part cross-bedded and occasionally calcareous. Porosities in the sandstones 
seemed to Me uniformly low. The Oiltstones are dark gray in color. 

Higher in the section sandstones and siltstones predominate. the shales 
decreasing in abundance and becoming more silty. One six inch bed of dark 
gray, finely crystalline limestone with organic fragments was observed. 
Upward in the section sandstones occur in thicker and more massive beds. 
They vary in grain size from fine to medium. in color from dark bluish grey 
to dark grayish brown, and in induration from friable to hard. Porosities 
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all npnear to be low> 5ome are calcareous. Some of the hard grayish brown 
snndetones may, in isolnted outcrops, be easily confused with sandstones in 
the Sadlerochit formation. 

An isolated outcrop of rocks believed to be of Upper Cretaceous age occurs 
on the Sadlerochit River near Camp 14 about four miles north of Last Creek. 
The exposure consists of about SO feet of black silt and clay shales with 
nuneraus lighter-colored interbeds. The interbeds seemed to be composed 
chiefly of bentonitic and tuffaceous material. They were commonly greenish 
in color and. weathered to n pronounced reddish orange. The rocks at this 
place are probably younger than that pirt of the formation seen in the area 
south and east of Camp 12. 

The Ignek formation here described corresnonds to parts of Leffingvell's 
Ignek formation on the Canning River and to the lower nart of the Upper 
Cretaceous senuence on the Shaviovik and Canning Rivers described by Gryc 
and Mnngus. The sequence south and east of Camp 12 appears to be enuivalent 
to the latter's subdivision UK-1, and the outcrop near Camp 14 seems to 
belong in UK-2. Fossils found in these rocks in the Sadlerochit area, as 
well as in the Canning and Shaviovik areas, are not definitely diagonostic 
of any certain age. Leffingwell called the Ignek formation Jurassic M. 
However, Gryc and Mangos have shown that their subdivision UK-1 is traceable 
into known Upper Cretaceous rocks to the west. 

IGNNOUS ROCKS 

"Okpilnk" Gneissoid Granite 

The grnnite extends for about ten miles in a north-south direction on 
the Okntlnk River, and was seen to extend to a point about three miles from 
the Hulehula River south of Kolotuk Creek. On aerial photographs the 
appearance of the granite is distinctive enough so that it has been possible 
to delineate the npnroximete outline of the mass. 

latthololicelly the mass seems to be made un of several different graniten. 
The granite which is annnrently most corqmon is gray in color. In general 
the granites are cnmnosed of ouart9c, white feldspars, and minor amounts of 
dark minerals. Qpnrtm probably averages 25 percent with feldspars contributirg 
the bulk of the remainder. The feldspars are mostly white in color, but 
rink feldener was seen in float. In a number of hand specimens two different 
white feldspars were tentntively differentiated. Although the dark minerals 
are generally a minor constituent, in a few cases they were found to comprise 
a considerable narcentage. SO to 50 percent, of the rock. The dark mineral 
or minerels have been mostly altered to chlorite. In a few anises biotite 
was found with a chlorite outline. Feldspar phenocrysts are present in some 
of the rock. Outcrops of granite containing phenocrysts were found near the 
north edge of the mass. Nrrntics bearing phenocrysts are common, and many of 
them must have come from other parts of the male. In general, the phenocrysts 
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 phenocrysts Are usually frPctured, often showing two 
sets of fractures approximately at right angles. 

Inclusions And segregations were seen only in outcrops along a creek 
which flows from the west into the Okpilak River near the north edge of the 
granite mnPs. The inclusions are generally angular, but the corners Are 
rounded and the edges minutely scalloped, swu7esting absorntion of some of 
the rock by the including magma. Both light and deec colored inclusions were 
found. They are generally finer-grained than the includinl rock and are thought 
to be entirely igneous. One dark colored inclusion contained a light colored 
inclusion. Another dark inclusion contained feldsonr nhenocrysts. legregattons 
seen annrrent17 consist of smell 'Nissen of biotite whtc'' have been concen-
trated into layers. 

In -Maces the grenite ves seer to grede into schists and nhyllites. The 
nresence of these schiets end nhyllites in the macs is believed to be the 
result of en alteration or replacement. 

A gneissoil structure is characteristic of the granite but is not 
universally present and varies considerably in degree of development. Where 
the granite NSA seen to grade into schist and phyllite the gneissoid structure 
becomes more intense and passes into foliation in the latter rocks. 

The contact of the granttt mess with the rerualk - formation on the south 
And with the Lisburne limestone on the north wss inveetigeted only briefly, 
and the contacts were not followed for any groat distance. The contact with 
the Neruokpuk formation annenrs to be parallel to the foliation and nosstbly 
to the bedding in the latter, but the foltetton is so intense thet bedding 
wn.s not definitely recognized. The contnot with the Lisburne limestone where 
it wes seen on the east side of the Oknilak River is definitely not parallel 
to the bedding. The actual contact is not exnosed, but outcrons of granite 
Pnd limestone within 100 feet of each other were qtudied. No inclusions of 
limestone in grnnite were aeen, nor was there Any evidence of intrusion or 
minernli7atIon in the limestone. 

The granite. which possibly has renlaced or mitered parts of the 
Neruoic-Am formetton, is alsn believed to have undergone metamornhism comparsble 
to that affecting the Neruokpuk formation. Thus it is considered to be older 
than the Lisburne formation. The contact between the limestone and the granite 
is believed to be a fault. Availn'Jle evidence is not sufficient to prove that 
the granite is intrusive into the Neruokpuk formetton rather than being in 
contact with it Pimp; an erosional surface, but the former is thought to be 
the ease. 

In lithelog7. structure. and degree of metnmornhism there appears to be 
n remerkAble stmilnrity between the granite on the Oknilnk River and the 
Pelly gneies as described from the Yukon-Tanen* region if. The Pally gneiss 

Mprtie. J. 3.. Jr.. The Yukon-Tnnenft region. Alaska: U. S. Geol. 
Survey' lull. 872, -1,1. 201-207. 19S7. 
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is considered to be intrusive into the Birch Creek schist. The possibility 
of correlation of the Neruokpuk formation and the Birch Creek schist has been 
mentioned in a preceding section of the present report. 

Basic Igneous Rocks 

Basic igneous rocks were observed in two general localities in the 
Sadlerochit area. One locality is on the Hulahula Riveroon the east side of 
Kikittut Mountain, where the rook outcrops for a distance of about four mile* 
along the river. At this place the exposures are mainly confined to the 
valley in an area about two miles wide. The other locality is in the 
Sadlerochit i!ountains, mainly along Itktlyariak Creek and its tributaties. 

The basalt on the BUlahula River is an ephanitic green rock, occasionally 
amgdaloidal. The amgdules rarely exceed one-eight of an inch in greatest 
dimensions. They are usually filled, either with quarts or with a black 
mineral. Macrosconic mica, probably biotite, is present as a constituent of 
the rock in a few instances. 

On the %Walla, the rock is in part massive and jointed, but everywhere 
toward the contacts it grades into green rhyllites and slates. The exnosed 
contacts ar" entirely with the Lisburne limestone. On the west side of the 
Hulahula far a distance of about two miles, the contact is About parallel 
to the bedding of the Lisburne at about the horizon to the middle member. 
South of this the contact becomes cross-cutting and the lower limestone 
member of the Lisburne appears. This general relationship seems to hold on 
that east side of the river also. but at that place it is not so clearly 
defined. Along the contact the limestone exhibits a nronounced reddish 
weathering and a fcliation, parallel to that in the ivies= mass. which 
are otherwise not present. The contracts between red weathering foliated 
limestone and green phyllite are sharp. However, inclusions of limestone, 
some several feet long, are present in the phyllite. and stringers of 
phyllite are nresent in the limestone parallel to bedding. 

The base of the igneous mass on the Hulahula River was not seen. The 
mass is fairly large and seems to form the core of the Kikittut Mountain 
anticlinal structure. It seems poseible that the mass may be a lacolith 
and that its intrusion may be the cause of the anticlinal structure. 

The basalts in the Sadlerochit Mountains are lrrgely dark gray. green. 
and reddish wohnnitc rocks. pertly amgdaloidal and vesicular. Also present 
is a macroscanioally finely-crystalline greenish rock, without amygdules or 
vesicles, possibly a gabbro. Where present in these rock*. the amygdules are 
usually lees than one-fourth of an inch in greatest dimension. They are 
filled with a variety of minerals of white. red.groen, and greenish-blue 
color. The white mineral is calcite. Veins of calcite, quartz, and a light 
green mineral occur. A hasty examination of thin sections of some of these 
rocks indicated that some of the minerals present are basic plagioclase, 
augite(?). chlorite, And calcite. The chlorite and calcite are arparently 
secondary. 
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The bnrelts iA the edlerochit Mountains occur in a tnbulnr discontinuous 
mass ,/hich extend; for about seven miles in a general east-west direction. 
Tha greatest thickness of this mars does not exceed 75 feet. Near the east 
end of the mass it apponred to be cutting across the bedding of the Lisburne 
limestone, but the exact relationships were obscured by talus. and the 
locality Was only viewed from a 4istenee. The mass appears to be a dike 
intrusive into the Lisburne limestone and the Neruoknuk formntion. 

Occurrences of green slates, phyllites. end schists on Ahngayukasrakuvik 
Creek and on the Okpilnk River, both occurring in connection with the elastic 
middle me,lber of the Lisburne limestone, hove been tentatively mapped as 
basalt. 

The basalts. both on the Hulnhuln River end in the Sadlnroehit Mountains. 
anpear to be intrusive into thn Lisburne limestone. Thus they Fuypenr to be 
of post-Lisburne and nrobably not older than the Mesozoic. 
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STRUCTURE 

Folding, modified generally only by minor faulting, has produced the 
structural pattern in the Sadlerochit area. The folded structures are best 
exemplified in the outlying ranges (Sadlerochit Mountains, Shublik Moun-
tains, and Third Range) and the intervening valleys, but the same pattern is 
seen in the post-Neruokpuk rocks through most of the rest of the area. The 
average trend of fold axes is about east-west. Th6 three outlying ranges 
are all major anticlines, overturned to the north. The intervening valleys 
are syriclinoria with numerous smaller anticlines and synclines. Each of 
these major anticlines plunges to the east and disappears in the Sadlerochit 
area. 

Some faulting seems to be connected with the plunge of the major anti-
clines. Along the plunge of the Sadlerochit structure and roughly parallel 
to the axis is a fault with an indicated displacement at Itkilyariak Creek 
of about 1000 feet, north side down. The attitude of the fault plane is un-
known. Near Camp 13 repetition of section indicates the presence of two 
faults with west side up which trend about at right angles to the first 
fault, At the east end of the Shublik Auuntains a fault with a displacement 
of about 500 feet has the south aide down. 

Tear faults are suggested by three abrupt offsets of the Neruokpuk-
Lisburne contact at and to the west of the Hulahula River. On aerial photo-
graphs numerous small offsets which are probably tear faults show up in the 
bedding traces in the Ignek formation east of Camp 12. 

The only evidence of major overthrusting was seen on the Hulahulaiver 
upstream from Camp 5. Outcrops of folded rocks of the Sadlerochit an 

34ublik formations occur along the river for several miles. The folding 
becomes more intense to the suuth. The mountains to both the east and west, 
however, are made up largely of a thick, gently south-dipping Lisburne lime-
stone section. 

On the Okpilak River the contact betreen the limestone and the granite 
is believed to be a fault. The contact was seen to cut across the bedding 
and structure of the limestone. Yet the limestone is considered to be con-
siderably younger than the granite. Consequently, faulting is postulated. 
The most highly metamorphosed phases of the limestone that were seen were 
near this contact on the east side of the Okpilak. Significantly, this 
metamorphism appears to be of a type that would result from stress and not 
from the contact action of an intrusive„ 
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