Notes on the General Geology of the Kako Creek Valley
in the Anvik-Andreafski Reglon of Alaska.

D ot an o Ve A e ED ER ou v e e o

The following notes refer to an area of approxi-
nately one hundred and twenty sax are mlles on iower
Kako Creek and the upper dralnage of the Kuyukutuk
River, nortﬁ of Russian Mission, on the lower Yukon.
This area constitutes a part of the unsurveyed country
shown on the map by George T. Harrington and R. H.
Sargent accompanylng U. S. Geologlical Survey Bulleting
683 (Plate I of this report). As indicated on this
mep the geology'of the adjoining country on the east,
west::éouth was surveyed by Harrington in 1916 and re-
ported in the Bulletin referred to., These notes are
1ntende¢ to supplement Harrington's work in the vicinify

“of the area investigated.



PIELD WORK

Forty three days during the period June 26 to
August 7, 1940 were spent in the arem. Of this'time
22 days were spent in actual fleld surveying, 8 days
wers spent packing, 6 days were spent on measurement of
a base-line, erection of triangulation beacons, general
reconnaissaince, etc., and 7 days were svent on maps,
samples, and general office or camp work. For 12 days
the writer had the asslstance of one man. There were
192 rainy days during the perfod when plane-table work
was either completely or partly stopped.

The survey was made by plane-table with open-sight
alitdade and aneroid. Tt is accurate therefore only to
the usual 1imits of reconnaissalnce work with these

instruments.



General Physical Geograp.

A1l of the central and northeastern part of the
mafea under discussion 1s drained through many minor
trivbutaries into Kako Creek which flows southward into
the Yukon River (Plate II). 4All of the northwestern

part of the area 1s drained by various, mostly unnamed,
headwater tributaries of the Kuyukutuk River which flows
weatward and enters the Yukon through Flve Day Slough
below Marshall. A small bit of the southeastern part of
the ares dralns directly south into the Yukon through
minor channels, notable among them being Eight 52?2 Ureek.
That part of the area chown on the map sough of the Yukon
is part of the swempy flatland extending between the Yu-
kon and the Kuskokwim, Thisg part of the arsess was not
visited excepting that 1t was observed from the air on
several different flights over the reglon.

This drainapge lmposea upon the distrlect a mature
topography of low to comparatively moderate relilef. The
valleys ares mostly broad and of flat profile. The hills
are rounded excepting for the terracing mentioned below.
Assuming an elevation of 130 feet on the bank of the Yukon
et the moutxh of Kako Creek, this being based on averaged
anerold readings, the maximum elsvation of the hills 1s
about 2,000 or slightly higher. A notable exception 1s
#t. Chiniklik which il&%ll‘at the eastern edze of the sur-
veyed area and reachss an elevation of about 2,700 feest,

The elevation of Mt. Chinikllk was determined by Sargent

in 1816. All other elevatlions shown on the map



are based on averaged aneroid readings made durlng the
present survey. Where comparisons are possibls the
aneroid elevations correspond reasonably closely to the
elevations shown on Sargent's map.

The maln highland area covered by thls survey con-
stitutes the divide between XKako and Kuyukutuk drainage
and extends from Arctic Castle and Base H11ll in the south-
west to Kako Dome in the north. Arctic Castle reaches
an elevation of approximately 2,125 feet; other domesin
1ts viecinity are only slightly lower. Base Hill and Kako
Dome each reach an elevation of about 2,000 feet. Mld-
way between them %Windy Creek flows through a gap that 1s
reduced to less than five hundred feet.

A minor highland area lies north of the East Fork
of the Kuyukutuk and reaches elevaticns of 1,000 feet
or slightly more,

As mentioned gbove Mt. Chinliklik in the east reaches
a higher ele vatlon than eny other point in the region,
Only the western spurs of this highland mass ares included
in this survey however. Of these, the dome west of Eight
%2;; Creek resches an elevation of over 2,300 feét, and
other points near the head of Eight §3§§ are higher.
Lower ridges extend from this high area to the west and
southwest into Kako valley.

As previously stated tke hills are mostly rounded,
but there are some notable exceptions. Chi'niklik is con-
splcuously conical; so is the small hill at the southern

edge of the swampy flat land in the northwest. Arctic



Castle, Base Hill, and other high points in their vicinity

»are consplcuously terraced by the proceéswhich H. M. Eakln

has termed altiplegnation, (U. S. G. S. Bull. 631, 1216;

p. 78). Within the ares under discussion this terrscing
is confined eitbér to igneous rocks or to rocks with
general physlcal properties sim”lar to igneous rocks, €.g2.
greenstone and contact hornfels, Also the terraces have
formed only above timber line.

For the most part all of the highland areas are
elther composed of rock outcrop, or bedrock occurs at
shalloﬁ depths below the moss. All of the highland areas
are above timber line, and are mostly covered With varlous
mosses,

In the valleys on the other hand there are few out-
crops and bed rock occurs generally beneath a conasiderable
thickness of muck and-silt. In the drainage ditch leading
from the Yujon Mining Companry'a oven cut on Bobtall Creek
to Windy Creek there 1is more than 10 feet of gray to
black, rudely stratified, silty muck contatning an abun-
dance of undecomposed sticks and'IOgs. This thickness in-
creases as the elevatlon rises away from the valley. Be-

low this there 1s about 6 feet of gravel in the lower end

of the open cut and about half this thickness at the upper
end of the cut. Drill profiles on Buster Cresk show a
thickness of 20 to 40 feet of muck underlain by 4 to 25

O o b ow
feet of gravel. The gravel 1s reportzd to be

unwashed, f.8. 1t is mixed wlith muck. On the ridge bestween



Buster Creek and Montezuma COreek one drill hole is re-
ported to have encountered 38 feet of muck underlain by
WSé feet of gravel. At other points in Kako Valley, no-
tably on the small bluffs or hillocks looatea as statlons
numbered 40, 41, and 42 bedrock outcrovs at the surface
(Plate ITI). Similar low headlands and ridges east of
Kako Cresek were not visited. A rather cons»icuous ridge
north of Arctic Island and Johnson Island contains a rock
core where undercut by the Yukon Rilver.

Most of the valleys are wooded with soruce, with
some povnlar and blrch. Wlllow thickets follow most ofthe
meandering streams. Alder thickets occur commonly near
timber line. In most of the area timber line occurs at
approximately the lower.igg;fline shown on Plate II. Thisg
1s not entirely true east of Kako Creek Where a minor
pledmont on the west of the Chiniklik highlands 1s fres
of trees. Likewlse the flats southeast of the Yukon and
the similar flats in the northwest part of the area are

not wooded,



General Geology

Sufficlent data ars not aveilable to warrant any
complete systematic description of the geology of the
Kako district. But sufficlent exposures have been located
and mapped to satisfactorily sxtend Harrington's work
into this district. The following general description of
formatlons encountered, therefore, is to a certain extent
a reconsideration of formations previously described
more fully oy Harrington in h's discussion of the Marshall
digtrict. Also 1t should be stated clearly that the
following 1ls entlirely a fileld description as no laboratory
investigation has been made of any of the rocks at the

time of this writing.

Sedimentary Rocks

The main ares of exposed sedgimentary rocks in this
region constitutes a belt extendlng from Kako Dome south-
westward to the junctlon of the main branch and the East
Fork of the Kuyukutuk River. Another small area of sedl-
mentary rocis is exposed near Arctic Castle in tpe south-
west; and sediments are exposed throughout most of those
parts of the Chiniklik highland that were vislted.

throughout the main belt of sediments first referred
to varlous indefinite silicous i;;ﬁs are most commonly
encountered in weathered outcrop. Near survey stations
20, 21, and 22 the rock exposed conaists of denss siliclous

material resembling grey chert and red jasper in appearance

and general physical proverties. The weathersd surf-ce



of this rocx , however, in some places 1n thils vicinity
18 so distinctly fluted in the manner characteristic of
“weathered llmestone that there 1s a strong suggestion
that the rock now exposed represents surface silicifi-
cation of an underlying lime-tone formaetion. Or it may
be suggested that some of the chert exposed occurs in the
limestone in the manner so common in many other reglons.

At statlons 23 too, there 1s abundant chert rubble
exposed but here there is other red and yellow weathered
materlial possibly derived by decomnositlon from impure
arglllaceous beds,

Similar rocks are expossed on the ridge between
stations 24, 25, and 26, although here some alteratlions
are imposed by the minor intrusives in this viclnity.

In the hill srea from survey stations 27 and 30
to 38 and 39, whiﬁh includes Kako Dome, chert, jasper,
and £linty rocks s8till predominate, although these rocks
show a very slight change in character from about stationg
32 northward. Tor the most part the rocks exposed near
and south of station 32 megascovically appsar to be com-
posed éntirely of cryptocrystalline or amorphous-silica.
In some of the exposures north of this location there 1s
some suggsestion of very fine gralned granwnlar texture 1in-
dicating probably that much of the so called '"chert'" hers
represents either complete silicification of fine-grained
arenaceous sedimen*tg or comnletely recrystallized guart-
zlte. In the vielnity of Ksko Dome the silicious rocks

are apparently very fine gralned quartzites.



West of staction 33 and north of 37 are same exnosures

of unsilicified arenaceoualand argilleaceous beds. Some
“of these beds north of 37 consist of reddish to chocolate-
brown shale only partly silicified. By association in

the field the definite impression 1s ga'ned that this

red shale i1s parent to the red Jasver.

From station 33 westward for about one fourth mile
1s a ledge of unaltered crystalline limestone. One other
exposure of unaltered crystalllne limestone occurs near
Arctlic Castle in the southwest.

For ths most part there 1s very 1llttle structural
evidence revesled anywhere 1n this sedimentary belt.
"here there is any evidence of the true altitude of ths
formations they lnvariably appear to be steep dlpping,
comﬁonly near vertical, and at a few places there 1is
in“ication of contorted folding. In some places tight
folding has led to granulation of the silice focks; else-
where it has led to the deveolpment of chert breccla.

The sediments exposed near Arctic Castle, with the
exception of the crystalline limeastone already referred
to, are mostly metamorphosed to hornfels. Originally
they consisted of laminated shale wlith small lenticles
of fine sand (or tuff?)., One section exnossed at this
location shows these beds over a thickness of about 60
yards across the formatlon which stands nsearly vertical.
The almost complete induration of the sediments here is
without much doubt due to the droximity of the intrusive

rocks.
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Hornfels outcrop elso on the east slde of the
area near station 43 where they agaln occur In close
"reletion to intrusive bodies. These rocks here sppear
to be derived from siltstone. Other sediments ob-
served along the ridge north of station 46 conslist of
shale or siltstone, greywacke, and small-pebble con-
glomerate or grit. These clastlics were obaerved mostly
as float, and all were confined to a small area sug-
gesting probably a thin-bedded series.,

Fine grained sediments near statlon 46 are much
altered by the adjacent intrusive with the conspicuous

development & green mineral--probably (?) epidote,

Voléarlc and Associated Rocks

Rocks considered under this heading iInclude a
nunber of varteties which, for want of closer cor-
relation, are assigned to three general groups as
follows: 1) -Greenstone, *ncluding metamorphic rocks
probably derived from lava flows, 2)- Pyroclastics,
including fragmental rocks coarse enough to be 1ldentil-
fied without microscopic examination as probebly pyre-
clastic, and 3) "Undifferertiated”, a group incliding
those outcrops which probebly belonz to Harrington's
"Greenstones and Assoclsted Sediments", but which do
not definitely fall under elther of the first two
groups mentioned.

There ars three‘locations where the greenstore is
well exnosed. The best of these is on Arctic Castle in
the southwest, and on the spur across Reed Creelr rorth-

east of Arctlic Castle. At this location the formations

S



consist uf very dense green :ock shuwing no parti-
cular identifying structure or texture in hand

" specimens. On a larger scale however, particularly

on Arttic Castle, the expression of the outcrop
I1ndicates a number of steep-dipping flows trending from
southwest-northeast to east following thse conformation
of the hilll. A second good exposure occurs at station
31 where several flows (?) are exposed trending south=-
west-northeast. The rock iﬁthe several horizons at
this loca®ton veries from dense, green (epidote?)
material to coarser grained phases of the same, with
one troad horilzon of dense greenstone contalning
relict quartz and chlorite amygdals. The third lo-
cation referred to is at statlon 40 where amygdaloidal
greenstone 1s aghain exvosed Iin one smell ocutcrop.

Around atatiorns 13, 15, 16, and 17 the several
types mentioned above were all observed, but exposures
are poor and to some extent here these formations near
the intruslive bodies are so 1n%urated that identif1l-
cation 1s uncertain. Rocks mapped as greenstone here
also Include some bodies too smell to be shown separate-
ly, whick may be intrusive dolerites,

Pyroclastic rocks are pronminently exposed west
of Kako Creek in a belt trending southwest-northeast
between stations 1o and 17 north of Arétic Castle, and
in another belt probably (?) trending east-west at
gtation number 7, north of Base Hill. A coarse frag-
mental formatlon occurs also east of Kako Creel in the

Chiniklik area as noted on Plate IIT.

/!
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This formation east of Kako Creek conslsts of
greenlsh~-gray brecclia with angular fragments of dense
" volcanic rock up to one half inch in size. Vo sorting
or stratification was observed 1n eny exposure,

In the Chiniklik areg, near station 45, a similar
formation 1s considerably coarser, wlith fregments up to
several inches in sizse. The included fragments here
consist partly of chert and hornfels in addition to
volcanic material. The formation here 1ls very dense and
there are some included crystals which may be xXenoblasts.

Acroas the saddle north of thls location this for-
mation, or an older formaetion s*'milar to 1t, is consider-~
ably contorted and In part schistose. In the field one
gains the 1mpression that at both locstions contact
metamorphism or dynamic metamorphism resulting from the
nearby intrusion, ls responsible for the present charac-
ter of the rock.

The "undifferentiated" group of rock%referred to
12 exposed on the ridge at the head of Bobtall Creel,
and in outcrops at statlions 41 end 42. At statlions 8 and
11, south of the head of Bobtall, is more chert-similar
to the denser varleties of silica rock in the sedimentary
belt southwest of Kako Dome. This correlates with nothing
in this immedtate reclon and vossibly representslcrntact
silicificstlon of country rock near the quertz-felsite
body aebove this location. Many thin quartz seams thpvough
the rock favor this view,

Up'the slope west of station 8 there are clastic
sediments varying from conglomerate, with small black

chert pebbles , to fine grained quartzite. On the top

/2



and west side of the ridge 1s a fine gralined fragmental
rock resembling very closely the pyroclastic at station

) 7., Over most of the rest of the rildge near station 9

eand statlon 10 1s dense, structureless, greenish-gray
rock, cut by limonite-stained jolnts, which resembles

a deeply weathered basic igneous rock. On the weathered
surfaoe however, the rock has the appearance of a basic
clastic, and on one surface near station © falnt bedding
was observed. Near Windy Creek below station 10 one ocut-
crop resembles greenstone (this outcrop 1ls oyritized),
and another outcrop nearby resembles andesite breccia.

In summery it may be sald that this grovp of rocks in

the ridge above Bobtaill probably conslsts of some green-
stone, wlth considerabls volcanic tuff and brecclsa,

and some assoclated sediments. All of these formatlons
ere deeply weasthered and very poorly exposed; practically

no fresh rock and no formetional contacts were observed,

Intruslive Igneous Rocks

The most important occurrence of intrusive igneous
rock in the district is that exposed on Base Hill, Other
minor bodles which are probably related to thils same
Intrusive are exvosed 1) west of Base Hill, 2) near station
¢4 north of the East Fork of the Kuyukuvtuk, and 3) in the
Chiniklik district. As indicated on Plate III these in-
trusives are gll mapped as protably ocuartz-diorite and

ssgsoc’ated species.

Over most of Base Hill this intrusive consists of

/3
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medium to coarse grained wholly crystalline rock, with

whitish-gray to glassy feldspars, and considerhble quartz;
) 1t contains here a 1ittle biotite and a minor quantity

of other dark accessory minerals not ldentified. The

rock weathers slightly yellowish or brownish gray. Locally

dn Base Fill the felspars have developed as euhsedral

rectangular phenocryste up to 1/4 inch lcng. In places

quartz 4is abundant in irregular grains nearly as large

a3 the felspar phenocrysts. In other places cuartsz

apparently is Aot present at gll. In general the rock

tends to bscome darker, more dense, and more taslic,

.., with 1 ss visible quartz, near exposed conteacts.

Most of the small exposures west of the Base Hill body

are of the darker more basic phase.

The exposurs south of station 24 1s almost felsitic
in texture but contains some felspar and a littls quartz
In grains large enough to be observed with a hand lens.,
More notably, this outcrop is miﬁeralized with finely
dlsseminated pyrite. Andther small body between statlon
24 end 26 18 similar to the one just described sxcepting
that no pyrite was observed.

The intrusives in the Chinikllik area have the same
general appearance as the mojre baslic phase of the intru-
glve referred to above, and the imnression gained in the
field 1s that they are probably derived from the same
mazma.

For the most part the actuval form of the various

Intrusive bodies isg not fully epparent. Many of the

)4



smeller bodies appeer to be dike-llke and have been so
indicated on the map, but amctually very few contacts
" have been observed, amd the form of the various bodies
has been largely surmized.

On the north side of Base H1ll, near stations 7,
11, and 12 are scattered expcsures of dense white felslte
which may be an acid differentliate of the dioritic
intrusive described above. Mostly the texture of this
rock 1s too fine to be observed wlth a hand lens., but
In places it contains small euvhedral quertz crystals,
and less commonly small euhedral felspar phenocrysts
are visible. Narrow dilkes of this felsite have besn un-
covered in the Yukon Mining Company's open cut on Bobtail
where they cut greenstons country rock. The gravel amd
cobbles carried by Montezuma and Buster Creeks are largely
composed of simlilar felsite, and the probabllity 1s that
Intrusive bodies of this rock are more extensive 1in this
pert of the area than the outerop map (Plate III) indi-
cates.

There 18 a natural tendency to associate the occurr-
ences of zold in the Kako Creek area with the GQuartz-fel-
site. It may very well be that there is such a genetic

relationship, particularly ss all the important, known

placer dewosits in the area occur in creeks (Bobtail,
Montezuma, and Buster) that drain from the exposed felsite,
or apvarently cross felsite dikes. There is no direct
fleld evidence bearing on this subject however, and there
ls little reason to believe therefore that any occurrence

of diorite or quartz-dioriteiln the area may not have been
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as closely related to gold depositlon as the more acild
_intrusive. Quartz Creek in the west and Efight ﬁi;g
Cfeek in the east, both of which are known to carry some
placer g¢gold, each drain from parts of the area where only
the more basic phase of the intrus*ve has been observed.

Basic Intrusives mo doubt are more common in the
area than the map (Plate IIi) indicates. As pfeviously
atated some basic intruslves probaebly are included among
rocks maoped as greenstone., One doubtful occuUrrencs
(doubtful. because of extensive weathering and decompo-
sition) is located at station 25 in the hills north of
the East Fork of the Kuyukutuk. The rock here may have
been dolerite. It intvmdes the siliclous sediments
previously described end has glven rise to heavy ferru-
ginous meterlial on both margins. Both the marginal de-
posit and the doubtful rock must be further examined in

the laboretory before fully l1dentified.

/&



