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DESCRIPTEON OF MAP UNLITS

SURFLCIAL DEPOSITS

The map contains divegse O@fiternarvy surficial deposits. Qua=-
tevnary depositional and efdﬂiun;} processes have produced a diverse
landseape with distinctive scepis and physiographic features. Detailed

b - iR
examifation of these processes amd fedcures was bevond the scope of the

projectrhowever future studies shonld include invescigations of the

surficial geology.

UNDIEFERENT LATED SURFICIAL PEPOSITS —— TIncludes alluvium, colluvium,
Lagms, landslides, placiofluvial deposfts, moraines, and sand dunes.

= surficial deposits Qge either related to or reflect placial nrocesses
and the ecxtremes of cltg&i# in Lhe regiona'.klluvium is widespread aleng
the Atigun and Sagavanirktok Rivers unJ.oggﬁiﬂ'ﬁs ephemeral point and
tramsverse bars. Older alluvium in the Saéa;ﬁﬁirktuk valley forms
terraces along the active channel. Cglluv1d§ #nd slope wash form thin

y

layers on the steep slopes. Solifluction lobes and mantles are common
= 5

on more pentle soil covered slopes. Talus forms aprofis an steeper

bedrock slopes. Below shale ouLcrops..the material is usually less than
a Lew centimeters in the maximum dimension however the talus below it
carbonate and coarse clastie bedrock ®lopes is often scveral meters

in diameter.

Landslide deposits eceur primarily in arcas with shale as

the predominant bedrock tvpe. Major landslides are found alony the

Atigun River yorge on both the north and south side of the river, Avalanehoe

debris is common in the Atigun vallev above the pOoTEe with the largest

-
number of avalanche chutes on south facing slopes. Glaciofluvial
depesits include glagiolacustrine and beach deposits in the Atigun valley

and €. ash north and south of Atigun gorge. Drift deposits are [ound
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diuﬁg.lhu.léwcr end of Atigun gbrge and ‘o the drainapes southwest of
Galbraish Lake.

wimilton (1978) nas mapped morainal ridge deposits in Tﬁus, R13E
and in an area northwest of Galbraith Lake. Longitudinal dunes ocecur
in the téwar Atigun valley above the porge and southeast of Galbraith

Lake.

SEDTMENTARY ROCKS

FORTRESS MOUNTAIN FORMATION (Lower Cretaceous) Polymictic conglomerate,

sandstone, siltstome and shale. The conglomerate¢ is composed of boulder
to granule size clasts of red, black, gray,and green vhorL, white quartz
pebbles, carbonate fragments, and igneous rocks. The bheds range from
several meters of massive material to thin lavers less than a centimeter
thick. Matrix material includes fine te medium quarts  rains cemented by
iron oxides producing the distinctive red coloratieon ¢ the unit. The red
to grav-green sandstone is composed of quartz and 1ithi I'r:_t;._:meul.'r:;.
Silktstones and shales are dark zray and are interbedded with lavers of
plant debris up ‘o a meler Lhick. Brosge et al (1979) have reported Early

Cretaceous (Albian) peleeypods at three leealities din the map area.

Thiékﬂeﬁﬁ more Lhan 400 m.

AP IKRUAK FORMATLON fLower Cretaceous) Dark gray siltstone and shale at
the base and (ine sandstone and minor conglemerate at the top of the seetion.
Brosgé et al (1979) hnvv"repﬂrtwﬁ*ﬁurTy‘Cretnceous {Valangenian) pelecypods

(Buchia sp.) at eight localities within the map area. Thickness more than

300 m.

QKPIERUAK FORMATION, KONGAKUT FORMATION, AND KINGAK SHALE, UNDIVIDED

(Luuer‘ﬁfutnreuus and Jurassie). Highly deformed black shale and siltstone

unit cowdadning Late Jurassic and Barly Cretaceous pelecvpods. The
unit is fn faull contact with the Okpikruak and Shibiik Formations.

SHUBLIK FORMATION (Upper, Middle, and Lower Triassic). Lower part

Figure 1:
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Fourth degree trend surfaee plot of the residuals of copper analyses.

inr.'lu-des dgark gray shale and*medium to dark nray siltstone. The shale
horizons chtuin abundant nruégic mnlvriul and phuaphuie and pyrite uﬁéhluﬁ.
Pyrite nodules up Lo 15 cem in diameter are common along the rth side
Q[ h}w Atigun gorge. The middle part of the unit 48 thin to thick-
bedded light-prav, siltv, fossilferous limestone and dolonite. The
Limestone. is also phosphatic and ;éqnlly Cotains abundant ghert.  The
upper part is minor thin bedded 3’i;Y shale.  The lower shalg sequence and
the carbonate sequence both have i.{;mma radiation signatupes over three
times the regional background. $he iimvs[onu outcrop on the gorth bank
of ‘the Atigan River comtaims abundant pelecypods (Monitis sp.) and Brosye
et al (1979) have noted Triassde ammonites in the unit.

SIKSTKPUK FORMATION (Lower Permian). Dark gray shaleé, red an. preen
argillite, and minor medium gray siltstone.

The: shale and argiliite contain pyrite and veather orange Lo red.
Minor bié%t gray orange weatiwring carbonate lenses up to ag meter
thick intertongue with the shale and argillite. Barit. occurs as
lenses p&;ﬁ]lel to bedding and as anastomosing véinleté; The barite :

lenses voften centain pyrite and siderite coneretions. Early Permian
brachiopods are found in ithe carbonaﬁe lenses. #Brosge et al (1979
mapped the sequences as Sadleré®hit Croup undiflerentiated; however,
Lthere are several problems w1#h #sstﬁning the Permianm. rocks i Fnu \Ligun
gorge to the Sadlerochit Group undiffeventiated. First, all of the
known Tossil localities include only Early Permian faflna; thus, Lﬁe
rocks could unlflbe assigned to the Echooka Formation (Permian) and
not the Ivishak Formatien (Lower Triassic). Second, the lithology is
more similar to the Siksikpuk Formation than either formations of rhe
delergchit Group. The Siksikpuk contains.lovnlly abundant barite
and fhe Permian roeks in the Atigun gorge contals E4ritv_iunsrs and
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nmodules, At the type locality the formation Is 107 meters thick;

however, in the Atigpn ganyon the sequence has been stracturally thickened
and is over ﬁﬂb mé@#fséigﬁck;
LISBURNE GROWP, UNDIVIDED (Penmsylvanian and Mississippian), Gray

linestone and dolomites Srgillaceous limestone, and dark grav to black

~

chert.  }he,LiSburné"Gr0up has beagysubdivided into three formations
the Waehsmuth Lisestone of '.-i!érl..y Hgds_‘sis-sippian age; the Alapah Limestone
dei;te‘Mississippggt age and he Wahoo Limvstoﬁe of Pennsylvanian and
Permian age. e o 5 : .
'Es;;wachsmuth Limestone has baex-divided into four members which
inéi@??éf sha1y limestone member, ciinoidal limestone member, dolomite

menﬁi":-‘ . Banded chert and liméstome member, The Alapal Limestone is

div!‘q& fnto the following aine mesbers from oldest to veungest: shaly

ok

iimeﬂfﬁue member, dark limestone member, platy limestone member, banded

iimefit s Sember, biack chert-shale member, light-gray limestone member,
"-.; ¥ RS : ’ 4

finéﬁi?' &od ' Limestone mermber, chert nodule member, and upper limestone
4 3‘43.3 REr - %

member .

®

Thef;épeﬁsectionrfor the Wachsmuth and Alapah Limestane is at
Shanin L;géf -Sectibﬁs and lithologies have been described by Bowsher
and Dutro (1949), Patton (1957), Brosge and ¢thers (1962)4 Porter (1965)
Rge& (1968;i.Armstrnng and oth?r$7(1970), Ar@strdng and Majet (1977, 1978),
‘ ;nd Brosge and others (1979). I
| g L wahn; Limestone has been divided into two informal members
(Brosge and others (1962). The lower member is medium gray, fine-to
coarse-grained, limestone with minor chert. The uppér member is a
coarse graiﬁ;ﬁ.ﬁrigpidal limestone with minor interbeds of shale and
thin-bedded !gﬁly Timestone. The base 6f the upper member is coar-

acterized by black nodular gg;i,‘crt.

Upper part of Lisbarne @roup -- Includes: the upper part of the

Figure 2:
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orange to red.

samples and the relative degree of anomality.

Alnpﬁh Limestone including; the light-gray iimestnnu member, ©ine-prained
limestone member, chert nedule member, and.upper limestone member; and

the Wahoo Limestone. The map unit is a medium to iight gray weathering
limestone and dolomite sequence. 1t is composed of fine to medium
prained medium gray limestone and dolomite with subordinated black
nodular to lemsoidal chert.

Lower part of Lisburne Group —- Includes: the lower five members

of the Alapah Limestone including; shaly limestone member, dark limestone

member, platy limestone member, banded limestone member, and black

chert-shale mémber; and the Wachsmuth Limestone. The map unit is J.

dark to medium pray weather limestone, dolémitu, and shale sequence.

[t is composed of fine to medium grained dark gray limestone and dolomite
runtdinihg abundant nodular chert ;b& black to dark gray thinf& laminated
shale. -

KAYAK SHALﬁ.(Mississippiaﬂ) Blaék to dark gray clay shale, and minor
silty shale and shaly limestone. The shale contains pyrite and waeithers
Dark gray limestone lenses up to 10 meters thick eontain
abundant ?nssf]s and pyrite aﬁd'giﬁthars yeliéw. orange and red. Ironstone

i
nodules are abundant in the shals gequences. The absence of barite

- lenses and nodules distinguished ihe wnit from the Siksikpuk Formatiom.

KﬁﬁﬂﬁﬂT CONGLOMERATE UNDIVIﬁED (Upper Devonian) Gray-red Pnd grange=
wanheriﬁg cunglomunggégggﬁédstone and minor shale. The conglomeriate is
composed of chert and quafgz nebbles with minor shale fragments. The
matrix includes quartz and chert and the cemént is predominantly silica.

The safdstones are domimantly quartzite with silieca and minor iron oxide

Ccement.  Conglomerate layers are massive and the sandstones are crossbedded.
Both the sandstones and conglomerates contain miﬁét'disseminutcd pyrite and
disseminated galena was noted near sample locality 145. Minor black to dark

gray shale occurs Joecally with poorly preserved plant fossils.
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One hundred sixty seven stream sediment samples were collected

from the map area and were analyzed by atomic absorption spectro-

' §hotometry for copper, lead, and zine. The analyses are 1isgh§;tg_Tab1e T.

z e ’

-4 ;bf the 167 samples collected, 21 are anomalous in one offiﬁﬁé

T = g

elements and 4 are anomalous in 2 elements. Table IT lists the anomalous

p .
There are 9 samples

,pp&ﬁalnus in copper, 3 in lead and 13 in zinc.

VCnpper anomalies were found in streams draining the Slgsikpuk and

§kublik Formations, the Juro-Cretaceous undivided rockes and the

Okpikrauk Formation. Lead anomalies were found in streams dedining the

Kanayut Conglomerate, Kayak Shale, and Eyo Edsburne Group ﬁ;&ifferentiated.
Zinc anomalies were found in streams drainiﬁg the Kayak Shalg, the
Lisﬁufne Group, aud the Siksikpuk and Shublik Formations.

The Kanmavut Conglemerate and Kavak Shale are host to 2 lead and
2 zine anomalous samples. The Lisburne Group is host to 1 lead and
6 zinc anomalies. The Siksikpuk Fn?mation is host to 3 copper and

4 zine anomalies and contains all uf the identified barite mineral

giépurrences in the area. Four of the eight barite occur¥rences are

epacially associated with copper and zinc anomalous samples. The

iSEublik Formation is host to 3 ecopper and 2 zinc anomalous concentrations.

The Jurassic and Cretaéeous undivided rocks contain 1 anomalous

sample while the Okpikrauk contains two samples anomalous in copper.
Figures 1, 2, and 3 are fourth degree tfend surface plots of

the residuals for copper, lead, and zinc concentrations respectively.

The plots show a northeast-southwest trend for all three elements.

-

Fourth degree trend surface nlet of the residuals of lead analyses’,

3%

addition to the stratigraphic Qﬁﬂﬂfqﬂnﬂf the base metal mineralization,

the majority of the anomalous m&,a are spacially _z:s'éacmted with a
- :
major fault zone that parallels tﬁenlifgun gorge and strikes northeast-

gouthwest.
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Stream Sediment Sample Apalyses
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Table I

1238,332 pi

w(Atomic Absorption Spectrophotometry}

Sample No. Cu (PPM) Pb (REM?
pe a0 9.r19 0. 125008
00z 5.302 0. 100,70
an3 15.979 0. 100, 156
nna 15.007 0 110,060
05 5.0M 0. 70.000 =
006 16.000 s 10 130. 000
no7 9.007 0. 110.000
008 12.000 0. 95.000
nnoe 10.079 n. 75.000
n10 42 000 0. 75.000
1 38.000 0. 70.600 -
12 32.0N0 0. £5 N0
13 40,800 i "5.0N0
me A%, 100 0. $5.900
(At 33000 0. 11‘0. 000
. e - .
016 35.000 0. 105.000
07 23.000 0. 95.000,
618 15.000 0. 65.000
019 29.000 0. 101.000
02 26.000 0. .gg.ggg
821 28.000 n. 59, (0
022 39.000 0. - 75.000
023 10.000 0. 100,000
024 14,000 0. 95.000
nzs 13.000 n. 100.000"
026 23.080 0. 100.000
027 16,000 0. 235.000
028 11.000 0. 90.000
029 24000 0. 175.000
030 36.000 0. 115.000
03] 16.000 0. 75.000.
032 39.000 0. 75.000
N33 18.000 0. 115.000
03% 11.000 - 0. 105000
n35 32.000 0. “65.070
036 8.000 0. 9n.0n0
n3 23.000 0. 130.000

Zn (PPYM)

Fourth depree trend surface plot of the residuals of ziné analyses.
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Table | continue

d

Sample No. Cu, (PPM) Pb: GilRM) Zn (EPM)
PC -038 14,000 0. 140.000
039 ~$1.800 0. 120.000
; 040 3qf,gggA 0. 230.000
nal R 0. 135.000
(42 12900 0. 80. ¥
043 #6800 0. 50., b
044 11000 0. 85. 000
045 15.000 0. 125.000
046 2.000 0. 145000
047 13.000 0. 100.000
048 19.000 0. 12h.000
049 10.000 n. £80.000
050 10.000 0. 100900
051 14,000 0. 150,400
052 12700 0. 100,900
053 9.000 0. 50.1000
054 13.000 0. 95.000
055 6.000 0. 95.000
056 26.000 0. 120.000
057 26.000 0. 20.000
058 21.090 0. 125.000
059 13.000 0. 105.000
060 9.000 0. 80.000
061 17.000 15.000 85.000
062 18.000 0. 110.000
063 22.000 0. 75.0Q
64 20.000 0. 115,000,
965 23.000 0. 230.
066 13.000 0. 80,00
067 21.000. 0. 160, 3950
068 28.00° 0. 100,
069 30.066 0. 110.000
070 32.000 0. 110.060
071 43.000 15.6400 80.600
072 30.000 O'ng 105.000
073 25.000 =8 85.000
074 18.000 0. 91.000
075" | 13.000 0. 85.000
076 28.000 0. 129,000
077 17.007 - 0. 90.000
078 23.000 0. 130.000
079 20.000 0. 115.000
080 571.000 0. 275,000
081 31.000 0. 280,000
. 082 53.000 0. 165.000
083 45,000 0. 201.00C
08 56,000 e 200.000
085 75.000 0. 240.000 -
086 43,000 0. 110.000
08 61.000 0. 110. 000
088 100.000 0. 245,000
089 65.000 0. 165.000
090 51.000 0. 165.000
091 46.000 0. 60.000
092 41.00@. - 0. 65.000
093 40.000 0. 55.000
094 43.000 0. 55.000
095 28.00C 0. 125.000..
096 33,000 0. 95600
097 23.C 0. 100009
098 43,000 0. 70.000
099 182.000 0. 195, 1550
%ﬁ csm. 88_0 0s 7 sgg
01 3.000 50.000 90. ¢
R 29.000 - 0. 125.000
B 26.000.- 0. 100.000
105 12.000 0. 100.000
106 19.008 0. 245,000
107 29.000 0. 150. 000
108 16.000 9. 119.000
109 44.000 0. 120.000
110 35.000 2. 110.000
i 40.000 0. 110.000
112 28.000 0. 130.000
113 8. 9 0. 200.000
114 25,500 0. 125.000
115 24,000 i 100.000
116 14.000 0. 9n.0n0
i - ~17.000 0. 100.900
118 16.000 0. 85.007
119 18.000 0. 100.000
120 20.000 0. 175.000
121 17.000 0. 125,800
122 14,000 0. 160.000
123 17.000 0. 13n.000
124 15.000 0. 120.000
125 19.900 0. 150.007
176 13.000 0. 120,001
T2/ 21.000 0. 165.000
128 16.000 0. 90600
429 15.000 0. 7010
130 35.000 0. 95,000
131 12,000 0. an.nnn
132 . £.000 0. 80.000
133 21.000 0. 95,000
134 16.000 0. 135.000
35 15.000 0. 135.000
136 13.000 0. 105.000
137 10.000 s 100.000
138 - 15.000 0. 145,000
139 15.000 0. 125.000
140 18.000 0 135.000
4 14,000 0. 110.000
142 18.000 9. 140.000
143 16.000 0. 150.000
144 15.000 0. 125.000
145 10.000 0. 100.000
146 16.000 0. 230.000
147 38.000 0. 110.000
148 14.000 0. 100.00
149 9,000 0. 75.000
150 22.000 0. 100.000
151 41.000 0. 110.000
152 16. 000 0. 115.000
153 52.000 0. 110.000
154 36.000 0. 90. 000
155 38.000 0. 115.000
156 31,000 0. 105.000
157 29.000 0. 100. 000
158 30.000 0. 110.000
159 23.00C 0. 75.000
160 25.000 0. 95.000
161 19.000 0. 80.000
162 29.000 0. 100,000
163 35.000 0. 85.000
164 41.000 0« 100.000
165 35.000 0. 95.000
|66 32,000 8. £0.0N0
167 26.000 0. 95. (R
168 31..000 0.- £0. M0

TABLE 11
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Steam Sediment Sample Descriptions and Tr ce Hlement Comesentrat ioms

Sié_!iple
Number

Siﬁ'}l;)l!& Descriplion
(All Description @f Map Units)

Weakly Anomalous

Anoma leus Elements

Strongly Anomaloas

78 PEO27
040
061
065
071
080
081
082
083
084
‘085
087
088
083
090
099
101
106
113

153

146
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Elements 904C.L. 95800 Elements G370,
& Zn
Zn
Pl
n
Py
Cu Zn
Zn
Cu
in
Zn Cu
- Cu
T
Cu
’ .Cu'll
Lu
Zn
Pb
Zn
o -“Zn
L .oy Zn
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