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INTRODUCTION

Major zinc, Tead and barite mineralization has been discoyered
at Red Dog and Drenchwater Creeks in the Delong Mountains of north-
western Alaska. The host rocks for the mineral occurrences are
carbonates, cherts, shales, and dacitic volcanic rocks of the
Mississippian Lisburne Group. The host rocks are deformed in a narrow
belt of imbricate thrust sheets that extend from the Canadian border
to the Chikchi Sea. The rocks strike generally east-west and dip to
the south.

The sulfide minerals occur as stratiform mineralization parailel

- to bedding planes, as breccia fillings and vein replacements, and as

disseminations in the various host rocks. The primary ore minerals
are sphalerite, pyrite, pyrrhotite, and galena. Barite occurs as
massive beds up to 90 meters (300 feet) thick at Red Dog Creek and

as nodules, veinlets, and disseminations at Drenchwater Creek.

Close spaced soil sampling, mercury vapor sampling, and magnetic
and radiometric surveys were conducted over the areas of exposed

-sulfide mineralization to test the response of these techniques to

these types of deposits in northern Alaska. There is potenital for
additional deposits of this type in the Lisburne Group of the entire
northern Brooks Range. These techniques provide a rapid low cost
method for the discovery and preliminary evaluation of these types of
mineral occurrences in northern Alaska.
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OBJECTIVES

The objectives-of the geophysical and geochemical {nyestigations
of the Red Dog and Drenchwater Creek mineral occurrences can be
summarized as follows: :

1.

ATo determine the existence and extent of -soil

geochemical halos around the known massive sulfide
mineral occurrences.

To determine the existence and extent of mercury
vapor geochemical halos around the known sulfide
mineral occurrences via a field portable mercury
spectrograph.

To determine the radiometric signature of known
and possible volcanic rocks associated with the
known massive sulfides.

To determine the magnetic signature of the known
massive sulfide bodies.
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GENERAL GEQLOGY OF THE RED DOG_CREEK AND DRENCHWATER CREEK

MINERAL OCCURRENCES

RED DOG CREEK MINERAL OCCURRENCE

Location and Previous Investigations

The Red Dog Creek mineral occurrence 1s located in Sections 20
and 29, T31N, RI8W, Kateel River Meridian. The area is in the
Delong Mountains quadrangle (Fig. 1). The area is within the
DelLong Mountains which form the western end of the Brooks Range
and is included in the proposed Noatak National Arctic Range as
described by the Bureau of tLand Management map entitled, "Alaska"”,
dated 1974. _

The mineral occurrence was first described by Tailluer (1970).
The general geology of an area of approximately 30 square Kilometers
{12 square miles) surrounding the occurrence was mapped by Plahuta
(1878) on a scale of 1:12,000. The rock units in the mapped area
can be correlated with other sections in northwestern Alaska
described by Sable and Dutro (1361), Cambell (1967), Snelson (1968),
and Armstrong (1970).

Regional Geology and Petrology

The Delong Mountains are located in the western end of the
Brooks Range physiographic province. The western Brooks Range is
composed primarily of Devonian through Mississippian age clastic
and carbonate rocks. The stable shelf sediments have been compressed
into generally east-west striking imbricate thrust sheets that dip
to the south. In the Delong Mountains, the sediments are deformed
into an arc convex to the north and the geologic column from the
oldest to the youngest rocks includes: dolomite and limestone of
the Devontan Baird Group; quartzite, conglomerate, sandstone, and
siltstone of the Devonian and Mississippian Endicott Group; 1imestone,
dolomite, chert, and shale of the Mississippian Lisburne Group; shale,
chert, and limestone of the Permian and Triassic Siksikpuk Formation
and the Triassic Shublik Formation; shale, mudstone, wacke, and
conglomerate of the Cretaceous Okpikruak Formation; and sandstone
and conglomerate of the Fortress Mountain Formation. The sediments
are Juxtaposed in imbricate thrust plates tht include thrust sheets
of layered mafic and ultramafic rocks dated at 150 to 160 m.y.

In the study area, the oldest rocks are quartzite, sandstone,
conglomerate, siltstone and shale of the Endicott Group. The
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represented by approximately 90 meters (300 feet

quartzites and sandstones are medium grained, cross bedded, tan

* vieathering rocks that contain mipor plant fossils.

Stratigraphically above the Endicott Group {s the carbonate,
chert, and shale of the Lisburne Group. OnlJy the Kogruk and Tupik
Formations of the Lisburne Group were mapped in the vicinity of the
Red Dog prospect (Plahuta, 1978). Since the contact between the
underlying Utukok Formation and the younger Kogruk is gradational
and since exposure is poor, the Utukok Formation of the Lisburne
Group may be present in the mapped area. The Kogruk Formation is

? of interbedded
limestone and chert. The limestone is a dark to medium gray bio-
clastic rock that weathers light gray to orange. It forms beds
ranging from 10 centimeters to 2.7 meters (4 inches to 9 feet)
thick. Bioclastic debris includes crinoid stems, horn corals, and
spiriferoid and productid brachiopods. The unit has been correlated
with the Wachsmuth and Alapah Limestones of the Lisburne Group in
the central and eastern Brooks Range (Sable and Dutro, 1961).

The Kogruk Formation is conformably overlain by at least 185
meters (600 feet) of Timestone and chert of the Tupik Formation.
Plahuta (1978) has divided the formation into two informal members
in the study area. The lower 1imestone member includes medium dark
gray to blackish gray aphanitic limestone and interbedded dark gray
shale. The Timestone weathers olive gray and forms individual beds
approximately 0.5 meters (1.5 feet) thick. The overlaying chert
member includes grayish black chert, siliceous mudstone, and black
shale. The chert membey includes grayish black chert, siliceous mud-
stone, and black shale. The chert member is host to breccia fillings,
veins, conformable pods and disseminations of sulfide minerals.

Disconformably overlying the Lisburne Group is the Siksikpuk
Formation of Permian and Triassic age. The formation has been

‘ divided into three informal members in the study area by Plahuta

(1978). The silicic member, the basal member, is a massive granular
white to light gray quartz-rich rock. The unit has a maximum thickness
of 76 meters (250 feet) and contains minor disseminated sulfides.

~ Conformably overlying the silicic member jis the barite member which

includes up to 90 meters (300 feet) of massive barite interbedded
with minor limestone and shale. The parite member is coarsely
crystalline with individual grains up to 5 centimeters (2 inches in
diameter). Minor disseminated sulfides occur at the base of the

- unit. The felsic volcanic member, the upper member of the formation,

is composed of felsic tuff that contains quartz and barite. The
member 1s restricted to one outcrop in section 23 and its composition
and stratagraphic position are questijonabie.

The undivided Siksikpuk Formation contains major red and green
argillite and red and greenish gray chert. Although the formation
is probably less than 185 meters (600 feet) thick, structural thick-
ening, lack of marker beds, and poor exposure make accurate measure-
ment of the stratigraphic section impossible.

Conformably overlaying the Siksikpuk Formation is a section of

5
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- the Triassic Shublik Formation. The chert forms relatively thin beds
up to 15 centimeters (6 inches) thick while the shale occurs in beds
up to 0.5 centimeters (1/4 inch) thick. Carbonate beds are less than
a meter (3.28 feet) thick. The carbonate includes 1imestone and
dolomite that is medium gray and weathers grayish orange. Neither

. Monotis nor Halobia which are common in other sections of the Shublik
1 Formation were identified within the carbonates in the study area.
The total thickness of the Shubiik Formation in the area is
Tess than 55 meters (180 feet).

i
'1 | black chert, black shale, and carbonate that has heen assigned to

- Unconformably overlying the Shublik is a section of sandstone,
siltstone, argillite, and shale that may range in age from the
. Jurassic to the Cretaceous. The sandstones are medium to fine grained

medium to dark gray muddy rhythmically bedded rocks. Locally the
. sandstones display well developed cross bedding. The interbedded
- siltstones are also medium to dark gray. The argillites and shale
| are calcareous and contain gastropod and pelecypod fragments. In-
‘ dividual beds of the argillite and calcareous shales are less than
T centimeter (0.5 inches) thick. The total thickness of the Jurassic
and or Cretaceous section is less than S0 meters (300 feet). These
. rocks form the youngest consolidated deposits in the vicinity of Red
Dog Creek.

Geochronology and Structural Geology

Age determinations within the Red Dog area have been based
entirely on correlations with similar rocks in the region. The age
determinations of the Devonian rocks and of the Mississippian Lisburne
Group rocks in the region are the result of detailed stratigraphic
and paleontological examinations by Sable and Dutro (1961) and by
Armstrong (1970). The younger rocks have been correlated with similar
rocks mapped by Cambell (1967). No radiometric age dating has been
done in either the study area or in the immediate vicinity. The age
of mineralization at Red Dog should be dated by lead-lead methods
for a better understanding of the relationships of the mineralization
to the enclosing host rocks.

In the study area, the Endicott Group rocks strike generally
- northeast-southwest. The rocks form large open folds and are in thrust

contact with the Juro-Cretaceous, Permo-Triassic, and Mississippian
age rocks. The Mississippian age and younger rocks form large open
folds that generally strike northwest-southeast. Locally the Permo-
Triassic, and younger rocks form overturned folds and are highly
deformed. These areas of high deformation may represent yielding
along unmapped thrust plates. '

The rocks are offset by numerous high angle faults on a regional
‘as well as a local scale. Figs. 2 and 3 are general interpretations
of Tinear features observed on landstat and Tow altitude aerial
photographs respectively. The landstat photo interpretation (Fig. 2)
shows extensive low angle faulting in northwestern Alaska that strikes

—
o)




L
(5761 ‘uewy1ag 433)e pue Aidfjew( jeispue] WOL)) eYSE(Y UJIISAMYIAOU 4O SI{Nes IsnJyy Jofejy 2 aunbiy
000000 L:L 3Le3s
P
'
-4
[=]
o
[y
o
=
%3319
WINGSL Y
ade;
UEN (2101
3ney Isnayy Joley
Goiyeua|dyj
F — 0




. FI"“_F‘. — M, B

Bl B Bad MU hedt Bl Rhed ke Rl Bl Eaa ksl ke

|
|

. Explanation

Lineation from aerial photo

T

\7

- ——

{___D Color anomaly

~—

——— Major sulfide exposure

Scale 1:45,000 : Photo No. 8328

Figure 3 Lineations in the Red Dog Creek area and
Tocation of the study area
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generally northeast-southwest. " Fig. 3, an interpretation of a

Tow altitude aerial photo of the Red Dog area, shows major east-west
and north-south structural features. Detailed interpretations of
these features are beyond the scope of this examination.

Economic geology

Exposures of sulfide mineralization are found at two major
localities. The more extensive exposure is along the entire length
of Red Dog Creek in section 20. The smaller exposure is located on
the hi11 centered in section 29. If the exposures represent the
same mineralized body, the mineralization has a strike length of at
least 2439 meters (8000 feet).

Sphalerite, pyrite, pyrrhotite, and galena occur in the Lisburne
Group as stratiform mineralization paraliel to bedding planes and
as breccia fillings and veln replacements crosscutting bedding
surfaces. The sulfides are hosted in black cherts and black siliceous
mudstones. The host rocks genérally strike northwest-southeast and
'dip up to 30° to the southwest. The mineralization has not been
traced down dip nor has the base of the mineralized harizon been
mapped. The mineralization is within iron-stained zones that are
devoid of vegetation. These zones extend for 328 meters (1000 feet)
at right angles to the strike of the mineralization.

The sulfide mineralization is overlain by at least 90 meters
(300 feet) of massive barite that has been mapped as a member of the
Siksikpuk Formation. Disseminated sulfides occur in the Tower few
meters of the member. The unit also contains minor carbonate.

The sulfide minerals in the Lisburne Group occur as disseminated
fine anhedra and as medium to coarse grained subhedra in replacement -
veins and stockworks. The disseminated ore is primarily pyrrhotite,
pyrite, and sphalerite that form spherical aggregates. The ores are
concentrically zoned with sphalerite, pyrrhotite, and pyrite crystal-
112ing along the vein walls with the major crystal axis at right angles
to the vein walls. The early sulfides are replaced by quartz, galena,
and late iron sulfides. The veins vary from simple structures with
parallel walls to complex stockworks that include breccia fragments
up to a meter (3.23 feet) in diameter. The vein systems strike
approximately S40W and N4OW. The individual veins range from 2.5
centimeters to 3 meters (1 inch to 10 feet) wide and are nearly
vertical. The vein outcrops are all within the creek bottom and
;ndigidual veins can not be traced for more than 10-15 meters (30-50

eet). :

In section 29 Plahuta (1978) mapped a sequence of siliceous
rocks as felsic volcanics. The classification of these rocks as
volcanics was based on handspecimen identification and comparison
with felsic tuffs associated with dacitic flow rocks at Drenchwater
Creek. If the correlation 1s correct the massive sulfide minerali-
Zation at Red Dog Creek could possibly be classified as a Kuroko
type volcanigenic ore deposit. More detailed examination of the



siliceous rocks has not warranted classifying them as felsic volcanics
thys the mode of origin of the mineralization is still in question.
_The mineralogy, structural form and ore textures are similar to the
distal exhalative yolcanic deposits currently forming in the Mediter-
ranean region as described by Honnorez et al., (]973?.
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ji DRENCHWATER CREEK MINERAL OCCURRENCE

Location and Previous Investigations

Tha Drenchwater Creek mineral occurrence is located T10S,
R1E, Umiat Meridian which is in the Howard Pass quadrangle. The
area is on the north flank of the wesfern Brooks Range and is
within the National Petroleum Reserve Alaska {Fig. 1).

_ o

The mineral occurrence was described in detail by Nokleberg
and Winkler (1978) however Tailleur (1970) noted the mineral
potential. of the area based on work at the Red Dog mineral occurrence
160 kilometers (100 miles) to the west. The only other pertinent
published data in adjacent areas includes regional mapping by Tailleur
and others (1966) and general discussions on the geology of northern
Alaska (Tailleur, 1969? : :

‘\-..“.! f _ﬁ

.

Regional Geology and Petrology

The regional geology west of Drenchwater Creek has been described
in the previous section on the Red Dog Creek mineral occurrence. East
of Drenchwater Creek the Paleozoic stratigraphic column of the northern
Brooks Range has been described by Bowsher and Dutro {(1957). Their
work included detailed mapping and the measurement of 11 sections in
the Shanin Lake area 400 kjlometers (250 miles) east of Drenchwater
Creek.

Bt

The oldest exposed rocks in the Shanin Lake area are unnamed
shales and sandstones of Upper Devonian age. The sandstones and
shales (488 meters, 1600 feet) are overlain by the Kanayut conglo-
merate (1006 meters, 3300 feet). The Kanayut conglomerate is divided
into three members. The lower member is poorly defined and includes
at least 427 meters (1400 feet) of conglomerate, sandstone, shale,
and limestone. The middle conglomerate member contains 313 meters
(1026 feet) of massive chert-pebble conglomerate. The Stuver Member
at the top.of the formation includes 262 meters (860 feet) of ortho-
quartzite, conglomerate, and shale.

£ 1 _ o .'_

The Kanayut conglomerate is disconformably overlain by the
Mississippian age Kayak Shale. The Kayak Shale has a total thickness
of 293 meters (960 feet) and {s divided into five informal members.
:ﬂ From oldest to youngest these include; the basal sandstone member
v (40 meters, 131 feet), Tower black shale member (181 meters, 595

feet), argillaceous limestone member (24 meters, 80 feet), upper
f}' : black shale member (43 meters, 140 feet), and the red limestone
‘ member (3-5 meters, 10-15 feet).

4 The Kayak Shale is disconformably overlain by the Lisburne

ji Group. In the Shanin Lake area, only the Wachsmuth and Alapah
Limestone Formations are present, both of which are Mississippian

:3‘ in age. The Wachsmuth Limestone has a total thickness of 375 meters
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(1230 feet) and is divided into four informal members. from oldest
to youngest these include: the shaly limestone member (5 meters,

18 feet?; the crinoidal T1imestone member (67 meters, 219 feet); the
dolomite member (172 meters, 564 feet); and the banded chert and
1imestone member (137 meters, 429 feet). The Wachsmuth Limestone

is disconformably overlain by the Alapah Limestone which has a

total thickness of 296 meters (970 feet). The Alapah Limestone

is divided into nine informal members which include from oldest to
youngest: the shaly limestone member (26 meters, 85 feet); the dark
limestone member (53 meters, 175 feet); the platy 1imestone member
(57 meters, 187 feet); the banded limestone member (64 meters, 210
feet); the black chert-shale member (12 meters, 38 feet); the 1ight-
gray limestone member (14 meters, 46 feet); the fine-grained 1ime-
stone member (24 meters, 80 feet); chert nodule member (24 meters’,
80 feet); and upper Timestone member (21 meters, 70 feet).

The Alapah Limestone is disconformably overlain by the Permian
and Triassic Siksikpuk Formation. At the type locality on Tiglukpuk
and Skimo Creeks, tributaries of the Siksikpuk River, the formation

© inclydes 108 meters (354 feet) of shale, siltstone, and calcareous

siltstone. Pyrite nodules occur in the lower 18 meters (60 feet) of
the section and minor bedded and nodular barite occurs in the upper
37 meters (120 feet) of the unit.

. The Siksikpuk Formation is disconformably overlain by the
Triassic Shublik Formation. The unit is represented at its type -
Tocality on Shublik Island by 91 to 137 meters (300-450 feet) of
section. The unit is divided into three members which include from
oldest to youngest; shale member, chert member and 1imestone member.
The shale member Tocally contains significant concentrations of
phos$hate and the Timestone member contains abundant pyrite con-
cretions.

ShubTik Formation fs disconformably overlain by an unnamed
sequence of Jurassic and Cretaceous siltstones and shales. In the
Atigun area east of Shanin Lake the sequence may exceed 90 meters
(300 feet). ‘

The unnamed unit 1s unconformably overlain by the lower
Cretacecus Okpikruak Formation. The Okpikruak Formation includes
451 meters (1480 feet) of graywacke, shale, and siltstone.

The Okpikruak Formation is disconformably overlain by the upper

- Tower Cretaceous Fortress Mountain Formatfon. The unit includes

3000 meters (10,000 feet) of conglomerate, sandstone, shale, and

minor carbonaceous material. The Fortress Mountain js disconformably
overlain by at least 1370 meters (4500 feet) of marine and nonmarine
sandstone, shale and conglomerate of the Albian and Cenomanian
Nanuskuk Group. The Nanuskuk Group is in turn disconformably overlain
by the upper Cretaceous Colville Group. The Colville Group includes
at least 915 meters (3000 feet) of marine and nonmarine shale, sand-
stone, conglomerate, and coal.

12
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Within the Drenchwater Creek area mapped by Nokleberg and Winkler
(1978) only the Lisburne Group and the Siksikpuk, Shublik, and Okpik-
ruak Formations are present. The Lisburne Grouyp in the Drenchwater
Creek area 1s more characteristic of the DelLong Mountains than of the
Shanin Lake section. 1In addition to the abundant chert in the Lisburne
Group in the Orenchwater Creek area, the section includes felsic
volcanic and volcaniclastic rocks.

The volcanic rocks incTude flows and sills of dacite and dacite
porphyry. The rocks as described by Nokleberg and Winkler (1978)
consist of coarse-grained potash feldspar and medium-grained bjotite
phenocrysts in a light gray to reddish brown aphanitic matrix., The
biotite from the dacite has ylelded a 319 m.y. K-Ar age date.

The volcaniclastics include tuffs, agglomerates and tuffaceous
sandstones. The tuffs are composed of quartz, feldspar, biotite,
fragments of chert and minor pyrite sphalerite, and barifte. The
sulfide minerals also occur in chert and shale associated with the
volcaniclastics. '

The Siksikpuk, Shublik, and Okpikruak Formations are similar to
sections to the east. Barite has been identified at several localities
in the Siksikpuk in the Drenchwater Creek area along with minor pyrite.
The presence of bedded. bharite facilitates the discrimination of the
black and green shales of the Siksikpuk Formation from those of the
Shublik Formation. The presence of the pelecypod Monotis in the Shublik
Formation is also used to distinguish the unit from both the underlying
Siksikpuk Formation and the overlying Okpikruak Formation. The Ok-
pikruak Formation contains the pelecypod Buchia in great abundance.

Geochronology and Structural Geology

Age determinations within the Drenchwater Creek area have been
based on correlations with similar rocks in the region, on fossil
identification, and on K-Ar age dating. Although the mineralization
at Drenchwater Creek is within the Mississippian age volcanic and
sedimentary rocks, the age of mineralization should also be dated
by lead-lead methods for a better understanding of the relationships
of the mineralization to the enclosing host rocks.

The major structural form in the area is a coarse-grained
tectonic breccia bounding numerous east-west striking thrust plates.
The majority of the contacts are faults and stratigraphic continuity
is limited to a few hundred meters. The individual units form
asymmetrically overturned folds that have been breached into imbricate
thrust plates that dip generaily to the south {See Fig. 4).

The microstructures exhibit the same trends as the major
structures. A1l units have a well developed cleavage that strikes
east-west and dips to the south. Small scale isoclinal folds mimic
the larger scale folds. '

13
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The structural form indicates a major north-south directed com-
pressional event with blocks from the porth being thrust under blocks
to the south (Nokleberg and Winkler, 1978).

£conomic Geology

The sulfide mineralization at Drenchwater. Creek as we]l as at
Red Dog Creek and the Wulik Rjver to the west and at Elusive Lake
and Porcupine Lake to the east is within a topographic and sedimentary
basin environment. The mineral occurrences are all located in physio-
graphic lows. The mineralization is hosted by black cherts and
siliceous mudstones and by volcanic rocks within the basinal sediments.

Nokleberg and Winkler (1978) have described the mineralization
and have suggested geologic controls for the ore minerals at Drenchwater
Creek. The folTlowing is taken directly from their work.

"The galena, sphalerite, and the barite mineralization
observed in this and earlier work occurs in a relatively
narrow zone that extends eastward along strike from
Drenchwater Creek for about 1,830 m. with a width of about
6-30 m. The zone of sulfide mineralization is restricted

“to the Drenchwater thrust plate. The galena and sphalerite
occur principally in dark cherts and dark shales, with
lesser occurrences in the tuffs. Analyses of 24 rock,
soil, and stream sediment samples from the zone of minerali-
zation show zinc values of O to greater than 10,000 ppm
with an average of about 200 ppm, and show lead values
of 20-15,000 ppm with an average of about 200 ppm. Barite
is rarer and occurs only in black chert along Drenchwater
Creek and 1n undifferentiated yellow-green cherts of the
Shublik or Siksikpuk Formatfons in the southwest part of the

. mapped area. Strongly developed iron staining also occurs
in the zone of sulfide mineralization as a weathering
product of pyrite which is disseminated in sparse amounts
in the-felsic tuffs. Stream sediments are also iron-
stained downstream from the tuffs. Iron staining should
not be used as the sole prospecting tool im this region
as many areas of iron-stained bedrock contain no yisible
galena or sphalerite, and because galena and sphalerite,
witggut accessory pyrite, weather to shades of dark gray
to black. : .

Sphalerite and galena occur primarily as disseminated
grains in underformed fragments of rock. This texture
strongly suggests that sulfide crystallization occurred
coincidentally with, or just after sedimentation. Less
commonly, sphalerite and galena occur in 1-2 cm. thick

- veins of massive sulfides in brecciated chert and shales.
Locally the veins crosscut cleavage, suggesting a period
of mobilization and redeposition of sulfides after
deformation. Sphalerite and galena occur sparsely in the

15
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zone of suifide mineralization; in rare hand samples, the
volume of galena and sphalerite varies from 1/2-2 mm.
Barite occurs mainly as beds, lenses, or nodules a few
centimeters wide within black chert or shale. The
barite is mostly massive, light to medium gray colored,
and medium to coarse graijned. In contrast to the Red
Dog area (Tailleur, 1970), barite does not appear to be
associated with galena and sphalerite. Galena is the
only sulfide observed towards the east end of the zone
of mineralization in this intensely weathered and low
relief area, galena occurs as sparse relic grains 1In

a chert boxwork.

There are two major geologic controls for the

" galena and sphalerite deposits in the Drenchwater

Creek area. First, the unique assoclation of galena
and sphalerite with tuff or with dark chert and dark
shale adjacent to tuff strongly suggests that:

(1) sulfide mineralization is syngenetic or strati-
form, i.e., that mineralization occurred simuitaneously
or just after sedimentation and volcanism; and

(2) volcanic exhalations were the source of the
mineralization fluids. This origin is similar to that
proposed by Tailleur {1970) for the Red Dog area."

The current investigation resulted in the location of several

additional sulfide occurrences and thus extended the strike Jength
of the mineralization to at Teast 3000 meters (10,000 feet).
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Geochemical and geophysical data collection, analysis and reduction -

~ Red Dog Creek

A sample grid 1753 x 1448 meters (5750 x 4750 feet) with sampie
points located on 76 meters (250 feet) centers was established at
Red Dog Creek. The sample grid was layed out by transit and tape
methods with a north-south and east-west orientation and included
480 points. The major sulfide mineralization at Red Dog Creek is
Tocated near the center of the grid {(Figs. 3 and 5).

Soil samples were collected at each of the grid points with a
hand held 1 meter (3.28 feet) soil auger. Samples were collected
to 1 meter (3.28 feet), or to the bottom of the active layer or to
bedrock whichever was less. The samples were analyzed by atomic
absorption spectrometry for Cu, Pb, Mo, Ag and Zn.

Mercury vapor readings were taken with a Scintrex HGG-3 mercury
spectrometer in accordance with the field procedures established by
the manufacturer. Samples of soil and rock were also analyzed with
the spectrometer by established laboratory procedures,

Radiometric readings were taken with a Scintrex SAD-6 four
channel Gamma-~Ray spectrometer with a GSP-2 crystal sensor. Readings
were taken for U, Th, K, and the total count.

Magnetic readings were taken with a Geometrics proton precession
magnetometer. Three readings were taken at each statijon.

Sample means, ranges, standard deviations and means plus 1.645,
2.00, and 2.33 times the standard deviations were calculated for each
of the elemental analyses. The geochemical and geophysical data
was also reduced by means of a trend surface program developed by
the University of Kansas. The trend surface plots are included in
Appendix T and the geochemical data is included in Appendix II.

There are two trend surface plots for each elemental analysis or geo-
physical parameter. The first plot is a contour of the raw data and
the second plot is a contour of the calculated residuals on a three, or
four degree surface. :

Geochemical and geophysical data collection, analysis, and reduction -
Drenchwater Creek

A sample grid 2744 x 1220 meters (9000 x 4000 feet) with sample
points Tocated on 305 meters {1000 foot) centers was established at
Drenchwater Creek. The sample grid was layed out by compass and tape
methods with a N6OW and N3OE orientation and included 50 points. The
major sulfide mineralizatijon and color anomalies at Drenchwater Creek
are Tocated along the center of the grid (Figs. 4 and 6). Data
collection, analysis, and reduction was conducted by the same procedures
as described for Red Dog Creek. The trend surface plots are included
in Appendix III and the geochemical data is included in Appendix IV.
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SUMMARY AND CONCLUSIONS

In review of the trend surface plots for Red Dog Creek and

Fig. 5,

the following summaries can be made about the geochemical

and geoohy51ca1 data:

A.

A major copper anomaly (surface of residuals) occurs
over the main sulfide mineralization in section 20,
however additional anomalies occur at sample localities
448-449, 597, 619-620, 714-716, 741-742, 779, and
834-835.

Major lead anomalies occur over the sulfide exposures.

Molybdenum anomalies occur over sample Jocalities 625-626,
685-707, 736-737, and 758-759 and over a large aréa in

section 28.

A major silver anomaly occurs over the main sulfide
occurrence and smaller anomalies are found at sample
localities 540, 625-626, and 672. The silver anomalies
generally correlate well with the lTead anomalies.

A large zinc anomaly occurs over the main sulfide
occurrence and smaller anomalies are found at sample
tocalities 377~379, 399-401, 597, 619-620. The
anomalies at 377-379, and 399-401 are down siope

from the sulfide occurrence in section 29. The zinc
anomalies generally correlate with the copper anomalies.

A positive magnet anomaly of 40 gammas exists over the
main sulfide occurrence. The positive anomaly is flanked
by two 20 gamma negative anomalies. A similar dipole
of the same magnitude is located in section 28. This

" anomaly is congruous with the molybdenum anoma]y in

section 28.

Small potassium anomalies are located over_the main
sulfide occurrence and over the sulfide occurrence

in section 29. A very smal) anomaly is correlated with
the molybdenum and magnet1c anomalies in section 28.

The thorium and uranium data is analogous with the
potassium data. :

The total count plots are similar to the potassium,
thorium, and uranium with the exception of three sample
localities. At sample localities 501 and 440 zero
total count values were entered in the computer. The
result is large negative anomalies at these localities.
At sampTe locality 745 a large number was entered for
the total count and the result was a Targe positive

18
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anomaly. These three sample points must be disregarded
in the synthesis of the total count data.

Mercury vapor was not detected and this may be a function of
the absence of mercury in the geologic environment but more probably
the negative results are a function of inadequate instrumentation for
the detection of mercury under existing physical conditions. Mercury
has been used as an effective indicator of sulfide mineralization in
the region by the private sector however, the analysis are conducted
by laboratory rather than by field methods (personal communication,
staff, Cominco American).

In review of the trend surface plots for Drenchwater Creek and
Fig. 6, the following summaries can be made about the geochemical
and geophysical data:

A.

A 50 ppm copper anomaly is found over the volcanic rocks
in the northeast of the study area and another 50 ppm
anomaly is found at the southern edge of the Drenchwater
Thrust.

There is a major lead anomaly over the volcanic rocks in
the north, however it is offset to the west of the

major copper anomaly. A small anomaly occurs in the

east end of the area and another in the Spike Camp Thrust
near sample localities 1 and 11.

Several molybdenum anomalies correlate with both the
copper and lead anomalies.

The silver anomalies correlate with the copper anomalies.

The zinc anomalies correlate with the lead anomalies however
they are offset to the south of the lead peak values.

A Tlarge magnetic anomaly in the northﬁest corner of the
study area is attributed to numerous diabase dikes. Other
magnetic highs are congruous with the zinc anomalies.

A very large potassium anomaly occurs over the volcanic
rocks jn the northeast end of the area.

The thorium anomaly correlates with the potassium anomaly.

A major uranium anomaly occurs over the potassium and

- thorium anomalies and another occurs over the volcanics

west of Drenchwater Creek. The offset in the uranium
anomalies is strong evidence for major faulting in
Drenchwater Creek. There is also evidence for the existence
of volcanic rocks 1n the vicinity of sample locality 21.

The total count trend surface is very similar to the
uran1um surface.

19
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t
E; The following general conclusions are drawn from this investi-
gation:
& 1) Very large geochemical anomalfes occur over areas of
. visible sulfide miperalization and over areas of no visible
sulfides at Red Dog and Orenchwater Creeks.
2)  Mercury vapor was not detected at either occurrence and this

may be a function of
a. Absence of mercury in the geologic environment.

b. Inadequate jnstrumentation fof the detection of mercury
under the existing physical conditions.

3) Very large gamma-ray anomalies are associated with the volcanic
rocks and with the mineralization at Drenchwater Creek
however very minor anomalies were detected over "hypothesized"
volcanic rocks at Red Dog Creek.

4} Magnetic anomalies were detected at both localities.

5)  From the molybdenum, magnetic, and radiometric data,
additional sulfide mineralization may be present at
- the Red Dog occurrence in section 28.

6) Close spaced soil, magnetic and radiometric investigatiohs
can provide drilling targets for sulfide mineralization
in the northern Brooks Range base metal province.

7) Radiometrics may provide a rapid method of detecting base

metal sulfides associated with volcanic flow rocks -in
the province.
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Trend surface plots of the geochemical and geophysical data -

Red Dog Creek
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APPENDIX II

Geochemical analyses, sample means, ranges,
standard deviations, and anomalous sampies -

Red Dog Creek
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TABLE 18
LIVENGOOD QUADRANGLE

Rack Sample Descriptions and Trace Element Concentrations (continued)

Sample
Number

Sample
Description

Weakly Anomalous Anomalous Elements

Fiements S0%C.L.

Strongly Anomalous
Elements 98%C.L.

7B6AJBSZ26
527
528
529
536
721
722
723
724
725
731
732
733
734
735
741
742
743
744
745
746
747
748
749
750
751

Granite

Granite

Granite

Granite

Shale and slate
Schist and gquartzite
Schist

Quartzite

Quartzite

?

Quartzite and schist
?

?

?

?

Granite and quartzite
Granite and quartzite
Granite

Alaskite

Alaskite

Alaskite

Alaskite

Alaskite

Alaskite

Alaskite

Banded granite

Mo

Bi
Mo,Pb

Bi Pb

Ga

Se

As

Ag,6a,K
Ag,Ga,K,Na,Sc
B,Ga,K,Nha

fNa

1247
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TABLE 18
LIVENGOOD QUADRANGLE

Rock Sample Descriptions and Trace Element Concentrations (continued)

Sample
Number

Sample
Description

Weakly Anomalous Anomaltous Elements  Strongly Anomalous
Elements S0%C.L. 85%C.L. Elements 98%C.L.

76AJB925
926
927
928
929
930
831
932
933
934
935
936
957
952
853
954
955
959
860
861
962
963
965
966
867
S68

Slate

Altered intrusive
Slate and granite
Granite dike
Granite dike
Slate

State

Granijte

Slate

Slate

Slate

Siate

Conglomerate

Shale

Graywacke and slate
Shale and slate
Slate

State
7

élate with minor pyrite
Conglomerate and black slate

Conglomerate
Slate

Slate

Granite dike
Shale and slate

Mn in

Bi,XK

Ga,K?Zn

N3
Mo,Y

— =

Ga,X

{a Ga,K,
in
kg ,Pb

gé¢c



TABLE 18
LIVENGGOD QUADRANGLE

Rock Sample Descriptions and Trace Element Concentrations (continued)

Sample
Number

Sample
Description

Weakly Anomalous Anomalous Elements
Elements 80%C.L. 95%C. L.

Strongly Anomalous
Elements 98%C.L.

76AJB96Y
876
971
872
873
981
982
983
984
985
986
987

Granite with quartz veining
Slate

Granite

Slate

Granite dike

Slate

State and shale
Slate and shale
Graywacke

Shale

Conglomerate

Shale and Graywacke

Mo

Ga,K,5¢c,Y,Zn

Pb
Pb

622



MIRL Rock Samples, Birch Creek Terrane, 1976

TABLE 189

(based on 155 samples)

Values in PPM or Percent (as noted)

Minimum or Threshold Values

to give indicated confidence level

Level Weakly Anomalous Anomaious at Strongly Anomalous
Element of at 90%confidence 95%confidence at.98%confidence

Detection level Tevel level
Ag 20 26 27 28
Al 11.58% 12.67% 13.69%
As 800 855 867 877
Au 20 21 22 22
B 100 108 110 112
Ba 700 881 918 953
Be 10 10 10 10
Bi 200 385 412 436
Ca 40 4.20% 4.95% 5.64%
Cd 400 400 401 401
Co 40 47 49 50
Cr 20 141 159 176
Cu 40 238 278 314
Fe 7.14% 7.94% 8.69%
Ga 20 24 25 25
K 1.1% 7.44% 8.31% 9.11%
La 200 200 200 200
Li 1.0% 1.0% 1.0% 1.0%
Mg 2.48% 2.81% 3.13%
Mn 60 1572 1776 1966
Mo 10 18 19 20
Na 1.0% 1.97% 2.24% 2.49%
Nb 800 801 801 801
Ny 20 32 82 101
p 800 956 986 1013
Pb 80 122 130 137
Pd 20 20 20 20
Pt 20 20 20 20
Sb 500 512 515 517
Sc 10 25 27 29
Se 300 523 566 607
Sy 11.23% 11.50% 11.76%
Sn 60 66 67 - 69
Sr 10 105 121 135
Ta 300 406 433 459
Te 200 300 328 354
Ti 500 2877 3240 3577
v 40 - 90 99 107
W 200 228 234 239
Y 20 g3 g8 101
Zn 10 81 90 ag
Zr 20 163 184 204

230



MIRL Rock Samples, Rampart Terrane, 1976

TABLE 20

(based on 297 samples)

Values in PPM or Percent (as noted)

Minimum or Threshold Values

to give indicated confidence level

Level Weakly Anomalous Anomalous at Strongly Anomatous
Element of at 90%confidence 95%confidence at 98%confidence

Detection level level Tevel
Ag 20 - 66 75 84
Al 13.44% 14.64% 15.75%
As 800 6400 7543 8605
Au 20 23 24 25
B 100 390 448 502
Ba 700 5461 6427 7325
Be 10 12 13 13
Bi 200 483 526 565
Ca 40 8.76% 10.12% 11.39%
Cd 400 451 463 474
Co 40 487 579 665
Cr 20 332 383 430
Cu 40 503 589 669
Fe 10.79% 11.94% 13.01%
Ga 20 27 29 30
K 1.1% 4.21% 4..65% 5.06%
La 200 228 234 239
L1 1.0% 1.0% 1.0% 1.0%
Mg 6.05% 6.83% 7.56%
Mn 60 g778 1.15% 1.31%
Mo 10 28 30 33
Na 1% 3.23% 3.64% 4.02%
Nb 800 801 801 801
N1 20 240 279 314
p 800 1056 1103 1146
Pb 80 318 364 406
Pd 20 22 22 23
Pt 20 25 27 28
Sb 500 502 503 503
Sc 10 40 45 49
Se 300 993 1128 1253
Si 11.40% 11.72% 12.02%
Sn 60 74 76 79
Sr 10 168 194 219
Ta 300 404 430 455
Te 200 295 325 352
Ti 500 3345 3713 4055
Vv 40 168 186 202
W 200 248 257 266
Y 20 128 138 146
In 10 291 337 379
YA 20 127 145 162

231
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_ TABLE 22
TANANA QUADRANGLE

Stream Sediment Sample Trace Concentrations

Sample MWeakly Anomatous Anomatous Elements Strongly Anomalous
Number  Elements 90%C.L. 95%C.L. Elements 98%C.L.

76AMR403 Fe

233
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TABLE 23

MIRL Rock Samb]es, Kanuti Terrane, 1976
(based on 107 samples)
Values in PPM or Percent (as noted)

Minimum or Threshold Values
to give indicated confidence level
Level Weakly Anomalous Anomalous at Strongly Anomalous

Element of at 90%confidence 95%confidence at 98%confidence
Detection lTevel level level
Ag 20 34 37 39
Al 13.57% 14.96% 16.26%
As 800 800 800 800
Au 20 20 20 20
B 100 102 102 102
Ba 700 805 826 845
Be 10 10 10 - 10
Bi 200 460 503 543
Ca 40 7.73% 8.97% ' 10.13%
Ccd 400 . 400 400 400
Co 40 83 9] 89
Cr 20 8596 1.03% 1.19%
Cu 40 64 69 73
7 Fe 8.7% 10.87% 11.95%
Ga 20 26 27 28
K 1.1% 4.6% 5.15% 5.66%
La . 200 243 251 258
Li 1.0% 1.0% 1.0% 1.0%
Mg ’ 5.97% . 6.85% 7.67%
Mn 60 1719 . ; 1941 2147
Mo 10 27 28 32
Na y) 1.62% 1.81% 1.99%
Nb 800 966 1043 1087
N1 20 1157 1367 1562
P 800 840 967 982
Pb 80 130 139 148
Pd 20 23 24 24
Pt 20 27 29 30
Sb 500 500 501 501
N 10 44 48 53
Se 300 557 607 653
Si 10.0% 10.0% _10.0%
Sn 60 110 119 - 128
Sr 10 149 169 188
Ta 300 403 429 454
Te 200 282 304 325
Ti 500 4164 4703 5205
v 40 131 144 156
W 200 319 342 364
Y 20 134 143 152
n 10 99 113 ' 125

r . 20 13 147 162
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TABLE 24
MIRL Stream Sediment Samples, Kanuti Terrane, 1976

{based on 23 samples)
Valyes in PPM or Percent (as noted)

Minimum or Threshold Values
to give indicated confidence ltevel
Level Weakly Anomalous Anomaious at Strongly Anomalous

Element of at 90%confidence 95%confidence at 98%confidence
Detection level tevel level
Ag 20 31 32 34
Al 12.49Y% 13.27% 13.99%
As 800 800 800 800
Au 20 20 20 20
B 100 127 132 - 137
Ba 700 859 888 916
Be 10 10 10 10
Bi 200 . 200 200 200
Ca 40 1.90% - 2.18% 2.45%
cd 400 400 400 400
Co 40 _ 40 40 40
Cr 20 358 417 472
Cu 40 40 40 40
Fe = 4.73% 5.13% 5.49%
Ga 20 28 ; 29 31
K 1.1% 5.0% 5.48% 5.93%
La 200 200 200 200
Li 1.0% 1.0% 1.0% ; 1.0%
Mg . 1.48% ' 1.60% 1.72%
Mn 60 1345 < 1495 1635
Mo 10 .20 ' 22 23
Na 1% 1.12% 1.22% 1.30%
Nb 800 800 800 800
Ni 20 88 o8 108
- P 800 839 847 853
Pb 80 92 95 97
Pd 20 20 20 20
Pt 20 20 20 20
Sb 500 500 500 500
Sc 10 37 41 44
Se 300 _ 300 300 ' 300
Si 10.0% 10.0% 10.0%
Sn 60 64 65 65
Sr 10 202 231 259
Ta 300 390 A2 433
Te 200 200 200 200
Ti 500 2278 2461 2632
Y 40 95 102 109
W 200 223 228 232
Y 20 115 122 129
In 10 .72 81 90

Zr 20 146 163 178
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TABLE 26
BETTLES QUADRANGLE

Stream Sediment Sample Trace Element Concentrations

Sample  Weakly Anomalous Anomalous Elements Strongly Anomalous
Number  Elements 90%C.L. 95%C.L. Elements 98%C.L. .
76AMR404
405 Mo, Sc Ir
406 Zn
407 Y
408 Mo Ti B,Mn
409 Mo
410 Ti P
411
412
413
434
415 Mo, Sc
416 Cr,N1i,Pb
762029 .
030
034 K,Sr
036 Mg Y
.037
043 Ir Ba,Ca,Sr
047 Mo’ K
049. : Ga,Sn
050 Mo
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TABLE 27
MIRL Rock Samples, Kanuti Terrane, 1976

(based on 107 samples)
Values in PPM or Percent (as noted)

Minimum or Threshold Values
to give indicated confidence level

Level  Weakly Anomalous Anomalous at Strongly Anomalous
Element of at 90%confidence 95%confidence at 98%confidence

Detection " level level - level:
Ag 20 34 37 39
Al ' 13.57% 14.96% 16.26%
As 800 800 800 800
Au 20 20 20 20
B 100 102 102 102
Ba 700 805 826 845
Be 10 : 10 10 10
Bi 200 460 503 543
Ca 40 7.73% 8.97% 10.13%
Cd 400 400 - 400 400
Co 40 83 N 99
Cr 20 8596 1.03% 1.19%
Cu 40 - 64 : 69 73
Fe 9.7% 10.87% 11.95%
Ga 20 26 , 27 28
K 1.1% 4.6% ' - 5.15% 5.66%
La 200 243 251 258
Li 1.0% 1.0% 1.0% 1.0%
Mg - 5.97% 6.85% 7.67%
Mn 60 ’ 1719 B T3 2147.
Mo 10 27 ; 29 32
Na 1.0% - 1.62% 1.81% 1.99%
Nb 800 966 1043 1087
Ni 20 1157 1367 1562
P 800 940 967 992
Pb 80 130 139 148
Pd 20 23 24 24
Pt 20 27 29 30
Sb 500 500 507 501
Sc 10 44 48 53
Se 300 557 607 653
S 10.0% 10.0% 10.0%
Sn 60 110 : 119 128
Sr 10 149 169 188
Ta 300 403 429 454
Te 200 282 304 325
Ti 500 4164 4703 5205
' 40 131 144 " 156
W 200 319 342 364
Y 20 134 143 152
In 10 99 113 125

Ir 20 © 131 147 162



TABLE 28 -

MIRL Stream Sediment Samples, Kanuti Terrane, 1976
' (based on 23 samples)

Values in PPM or Percent (as noted)

- Minimum or Threshold Values

to give indicated confidence level

© Level Weakly Anomalous Anomatous at Strongly Anomalous
Element of at 90%confidence 95%confidence at 98%confidence

Detection level level level
Ag 20 31 32 34
M 12.49% 13.27% 13.99%
As 800 800 800 800
Au - 20 20 20 20
B 100 127 132 137
Ba 700 859 888 916
Be 10 10 10 10
By 200 200 200 - 200
Ca 40 1.90% 2.18% 2.45%
Cd 400 400 400 400
Co 40 40 40 40
cr 20 358 a7 472
Cu 40 40 - 40 40
Fe 4.73% 5.13% 5.49%
Ga 20 28 29 31
K 1.1% 5.0% 5.48% 5.93%
La 200 200 200 200
Li 1.0% 1.0% 1.0% 1.0%
Mg 1.48% 1.60% 1.72%
Mn 60 1345 1495 1635
Mo 10 20 22 23
Na 1.0% —1712% 1.22% 1.30%
Nb 800 800 800 800
Ni 20 88 98 108
p 800 839 847 853
Pb 80 92 g5 a7
Pd 20 20 20 20
Pt 20 20 20 20
Sbh 500 500 500 500
Se 10 37 41 44
Se 300 300 300 300
Si 10.0% 10.0% 10.0%
Sn 60 64 65 65
Sr 10 202 231 259
Ta 300 390 412 433
Te 200 200 200 200
Ti 500 2278 2461 2632
v 40 a5 102 109
W 200 223 228 232
Y 20 118 122 129
In 10 72 81 90
ir 20 146 163 178
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TABLE 30

WISEMAN QUADRANGLE

Stream Sediment Sample Téace Element Concentrations

Sample Weakly Anomalous Anomalous Elements Strongly Anomalous
Number  Elements 90%C.L. 95%C. L. Elements 98%C.L.
762023 Mo,Y Sc
024 Ag,Y
025 Ni P
026 Sc »
027 Sc . Mo La,Zr
029 '
030
77AMR046 Mn
048
050 Mn
051
052
056
058 Na,Te
059
060
065
070 Al Cr,Cu,Fe,Mn,Ni,
Pt(?),Ta,Ti,V
071
072 Fe
073
082 Pt(?) Ag,Au,As,Bi,Cd,K,
La, Mo, Na, Pb, Sb,
Se,Sn,Ta,Te,W,Y
772039 - Ni
047 LI,Nb
048 Nb
04¢ B3
050

054
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- TABLE 31

MIRL Rock Samples, Brooks Range Terrane, 1976
(based on 15 samples)

Values in PPM or Percent (as noted)

_Minimum or Threshold Values

to give indicated confidence level

Level Weakly Anomalous Anomalous at Strongly Anomalous
Element of at 90%confidence 95%confidence at 98%confidence
Detection Tavel level tevel
Ag 20 - 38 41 44
Al 13.66% 15.21% 16.65%
As 800 800 800 800
Au 20 20 20 .20
B 100 100 100 100
Ba 700 946 992 1034
Be 10 10 10 | 10
Bi 200 200 200 200
Ca 40 10.20% 1Y.77% 13.22%
cd 490 400 400 400
Co 40 40 40 40
Cr 20 116 127 136
Cu 40 55 57 60
Fe 8.75% 9.75% 10.68%
Ga 20 20 20 20
K 1.1% 2.85% 3.07% 3.28%
La 200 210 212 213
Li- 1.0% 1.0% 1.0% 1.0%
Mg 4.14% 4.60% 5.04%
Mn 60 5810 6768 7660
Mo 10 28 30 33
Na 1% 1.28% 1.43% 1.57%
Nb 800 800 800 800
Ni 20 65 72 77
P 800 800 800 800
Pb 80 g2 95 86
- Pd 20 20 20 20
Pt 20 20 20 290
Sb 500 500 500 500
Sc 10 35 38 42
Se 300 300 300 300
Si 13.19% 14.0% 14.76%
Sn 60 60 60 60
Sr 10 101 111 121
Ta 300 407 435 460
Te 200 200 200 200
Ti 500 3189 3525 3836
v 40 96 103 - 109
W 200 200 200 200
Y 20 131 140 148
Zn 10 564 662 753
r 20 182 205 226
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TABLE 32

MIRL Stream Sediment Samples, Brooks Range Terrane, 1976
{based on 52 samples)

Values in PPM or Percent (as-.noted)

Minimum or Threshold Values

to give indicated confidence level

Level. Weakly Anomalous Anomalous at Strongly Anomatous
Element of at 90%confidence 95%confidence at 98%confidence
Detection Tevel level Jevel

Ag 20 24 24 25
Al 10.9% 12.89% 13.81%
As 800 800 800 801
Au 20 20 20 - 20

B 100 100 100 100
Ba 700 700 700 700
Be 10 10 10 10
Bi 200 254 265 275
Ca 40 8.75% 10.1% 11.36%
Cd 400 400 400 400
Co 40 40 40 40
Cr 20 o8 106 113
Cu 40 68 73 78
Fe 7.23% 7.72% 8.18%
Ga 20 20 < 20 20

K 1.1% 2.88% 3.13% 3.36%
La 200 202 203 203
L3 1.0% 1.0% 1.0% 1.0%
Mg 2.46% 1 2.70% 2.91%
Mn 60 1917 2112 2294
Mo 10 N I 20 21
Na 1% ' 1.39% 1.55% 1.69%
Nb 800 800 800 800
N§ 20 69 75 80

p 800 945 972 997
Pb 80 128 137 146
Pd 20 20 20 20
Pt 20 20 20 20
Sb 500 500 500 500
Sc 10 29 32 35
Se 300 406 428 447
S 10.0% 10.0% 10.0%
Sn 60 60 60 60
Sr 10 128 145 161
Ta 300 300 300 300
Te 200 283 306 327
T4 500 2766 2990 3199

v 40 113 124 133

W 200 200 200 200

Y 20 102 108 112
Zn 10 © 291 339 384
ir 20 109 119

98
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- TABLE 33
MIRL Rock Samples, Brooks Range Terrane, 1977

{based on 116 samples)
Values in PPM or Percent (as noted)

Minimum or Threshold Values
_ to give indicated confidence level
Level Weakly Anomalous Anomalous at Strongly Anomalous

Element of at 90%confidence 95%confidence at 98%confidence
Detection Jevel level level
Ag 20 84 96 108
Al 8.78% . 9,79% 10.73%
As 60 164 181 196
Au 10 27 30 32
B 100 185 200 215
Ba 20 1.75% 2.09% 2.41%
Be 10 10 -0 10
Bi 600 2252 2259 - 2845
Ca 10 10.35% 11.81% 13.16%
Cd 10 22 24 26
Co 10 42 48 54
Cr 10 172 - 199 224
Cu 10 87 101 113
Fe 60 8.84% 9.86% 10.8%
Ga 10 25 29 31
K 2% 3.94% 4.29% 4.61%
La 100 741 870 990
L1 10 257 299 337
Mg ’ 7.88% .. .8.83% 9.71%
Mn 10 2.55% - 3.03% 3.48%
Mo 20 7788 62 68
Na 1% 2.69% 3.00% 3.29%
Nb 20 324 381 434
Ny 10 77 88 99
- P 2000 5352 6000 6604
~Pb 300 531 574 635
Pd 10 10 10 10
Pt 30 67 73 79
Sb 300 8416 1.01% 1.16%
Sc 18- 15 16 17
Se %000 1.70% 1.85% 1.99%
S , 13.65% 14.67% . 15.62%
Sn 49 116 130 : 143
Sr 10 742 867 984
Ta 300 699 774 844
Te 700 1606 1731 1847
Ti 2000 1.68% 1.89% 2.08%
v 10 36) 428 490
W 400 659 732 800
Y 50 70 74 _ 77
In 10 206 237 266

Ir 20 - 170 199 227
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TABLE 34
MIRL Stream Sediment Samples, Brooks Range Terrane, 1977

(based on 58 samples)
. Values in PPM or Percent (as noted)

Minimum or Threshold Values
to give indicated confidence level
Level Weakly Anomalous Anomalous at Strongly Anomalous

ETement of at 90%confidence 95%onfidence at 98%confidence
Detection level level . tevel
Ag 20 22 23 23
Al 8.84% 9.78% 10.56%
As 60 104 109 113
Au 10 12 13 13
B 100 142 150 - 157
Ba 20 1238 1425 1598
Be 10 10 10 10
Bi 600 703 723 741
Ca 10 4.01% 4,57% 5.10%
Cd 10 12 13 13
Co 10 10 10 10
Cr 10 132 152 170
Cu 10 118 137 - 156
Fe. - 60 6.66% 7.22% 7.74%
Ga 10 10 . 10 10
K . 2% 2.42% 2.50% 2.57%
La 100 123 128 132
Li 10 291 347 387
Mg o 7.08% 7.78% 8.44%
Mn 10 3638 . 4123 4574
Mo 20 .. 25 ' 26 26
Na 1% 1.55% 1.65% 1.75%
Nb 20 50 54 59
N 10 44 49 54
P 2000 2001 2001 2007
Pb 300 ' 323 328 332
Pd 10 10 10 10
Pt 30 37 39 40
Sb 300 347 356 365
Sc 10 10 10 10
Se 2000 9233 9280 9323
Si 10.0% 10.0% 10.0%
Sn 40 47 48 50
Sr 10 - 120 135 148
Ta 300 353 363 373
Te 700 1237 1292 1347
T9 2000 1.25% 1.36% 1.46%
v 10 104 123 140
W 400 447 456 465
Y 50 55 56 56
In 10 . 566 663 754

r 20 _ 44 49 53
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TABLE 36

CHANDALAR QUADRANGLE

Stream Sediment Sample Trace Element Concentrations

Sample  Weakly Anomalous Anomalous Elements Strongly Anomalous

Number  Elements 90%C.L. 95%C.L. Elements 98%C.L.
76AMR290 Ca
291 Ca : Mg
292 Sr
293
294 . Sr
295 K Y Mn
296 Ca
297
298 Ca
299 Mn
7672015 Ca,Sc Na ' Ag,Mg
016 Ca - Sr
018
019 :
02¢ Sc Na
021 , _
022 n
77AMRO23 ' Ni
025 Nb
. 028 ’
772035 -
036  —e ' ' Na
037
038
055 Al n
056 Al
057 Al Li,Nb
058 Na,Tid
059 Ca
060 Mn,Na
061
062
063
064
066
067 Bi
068 ND
069 Mn K
070 K
072 Sr
073 . Sr

076 Nb



S o
FERIEY

TABLE 37

MIRL Rock Samples, Brooks Range Terrane, 1976
(based on 15 samples)

Values in PPM or Percent (as noted)

Minimum or Threshold Values -

to give indicated confidence level

Level Weakly Anomalous Anomalous at -Strongly Anomalous
Etement of at 90%confidence 95%confidence at 98%confidence

Detection level Tevel level
Ag 20 38 4] 44
Al ‘ 13.66% 15.21% 16.65%
As 800 800 800 800
Au 20 20 20 20
B 100 100 100 100
Ba 700 946 992 1034
Be 10 10 10 10
Bi 200 200 200 200
Ca 40 10.22% 10.77% 13.22%
Cd 400 400 400 400
Co 40 40 40 40
Cr 20 116 127 136
Cu 40 55 57 60
Fe 8.75% 9.75% 10.68%
Ga 20 20 20 20
K 101% 2.85% 3.07% 3.28%
La 200 210 212 213
Li 1.0% 1.0% 1.0% 1.0%
Mg 4.14% 4.60% 5.04%
Mn 60 5810 . 6769 7660
Mo 10 ......28 30 33
Na 1% 1.28% 1.43% 1.587%
Nb 800 800 800 800
Ny 20 65 72 77
p 800 800 800 800
Pb 80 92 g5 . 96
Pd 20 20 20 . 20
Pt 20 20 20 20
.Sb 500 500 500 500
Sc 10 35 38 42
Se 300 300 300 300
Si 13.19% 14.0% 14.76%
Sn 60 60 60 60
Sr 10 101 111 121
Ta 300 407 435 460
Te 200 200 200 200
T4 500 3189 3525 3836
v 40 96 103 109
W 200 200 200 200
Y 20 131 140 148
in 10 564 662 753
Ir 20 182 205 226
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TABLE 38

MIRL Stream Sediment Samples, Brooks Range Terrane, 1976
(based on 52 samples)
Values in PPM or Percent (as noted)

Minimum or Threshold Values
to give indicated confidence level
Leve) Weakly Anomalous Anomalous at Strongly Anomalous

Element of at 90%confidence 95%confidence at 98%confidence
Detection " level level - jevel
Ag 20 ' 24 24 25
Al 10.9% 12.89% 13.81%
As 800 800 800 800
Au 20 .20 20 20
B 100 100 100 ~ 100
Ba 700 700 700 700
Be 10 10 10 10
B 200 ' 254 265 275
Ca 40 8.75% 10.1% 11.36%
Cd 400 400 400 400
Co 40 ' 40 40 40
Cr 20 98 106 113
Cu 40 68 . 73 78
Fe 7.23% 7.72% . 8.18%
Ga 20 20 , 20 20
K 1.1% 2.889 ©3.13% 3.36%
La 200 202 203 203
Li 1.0% 1.0% 1.0% 1.0%
Mg - 2.46% 2.70% 2.91%
Mn 60 - 1917 Lo 2112 2264
Mo 10 18 - 20 21
Na 1% ' 1,.39% 1.55% 1.69%
Nb 800 800 800 801
N 20 69 75 80
P 800 948 g72 997
Pb 80 128 137 146
Pd 20 20 20 20
Pt 20 20 20 20
Sb 500 500 - 500 500
Sc 10 29 32 ) 35
Se 300 406 428 447
Si 10.0% 10.0% 10.0%
Sn 60 60 60 60
Sr 10 128 145 161
Ta 300 300 300 300
Te 200 283 306 327
'Ti 500 2766 2990 3199
v 40 113 124 - 133
W 200 200 200 200
Y 20 102 108 112
Zn 10 291 339 384

Lr 20 - 98 109 119
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- TABLE 39
MIRL Rock Samples, Brooks Range Terrane, 1977

(based on 116 samples)
Values in PPM or Percent (as noted)

. Minimum or Threshold Values
to give indicated confidence Tevel

Level Weakly Anomalous Anomalous at Strongly Anomalous
Element of at 90%confidence 95%confidence ~at 98%confidence
Detection level level Jevel
- Ag 20 84 96 108
Al 8.78% 9.79% 10.73%
As 60 164 181 196
Au 10 27 30 32
B 100 185 200 . 215
Ba 20 1.75% 2.09% 2.41%
Be 10 : 10 10 10
Bi 600 2252 2559 2845
Ca 10 10.35% 11.81% 13.16%
cd 10 22 24 26
Co 10 42 48 54
Cr = 10 172 199 224
Cu 10 87 101 . 113
Fe 60 8.84% 9.86% 10.8%
Ga 10 25 29 31
K % 3.94% . 4.29% 4.61%
La 100 741 870 999
Li 10 257 299 337
Mg 7.88% 8.83% 9.71%
Mn 10 - 2.55% 3.03% 3.48%
Mo 20 55 T B2 68
Na 1% ST 2,694 3.00% 3.29%
Nb 20 324 381 434
Ni 10 77 88 99
P 2000 5352 6000 6604
Pb 300 531 574 615
Pd 10 10 10 10
Pt 30 67 73 79
Sb 300 8416 1.01% 1.16%
Sc 10 15 16 17
Se 9000 1.70% 1.85% 1.99%
Si 13.65% 14.67% 15.62%
Sn 40 116 130 . 143
Sr 10 742 867 : 984
Ta 300 699 774 844
Te 700 1606 1731 1847
Ti 2000 1.68% 1.89% 2.09%
v 10 361 428 . 490
W 400 659 732 - 800
Y 50 - 70 74 77
n 10 206 237 266

Zr 20 170 199 - 227




TABLE 40

MIRL Stream Sediment Samples, Brooks Range Terrane, 1977
(based on 58 samples)

" Values in PPM or Percent (as noted)

Minimum or Threshold Values

to give indicated confidence level

Level Weakly Anomalous Anomalous at Strongly Anomalous
Element of at 90%confidence 95%confidence at 98%confidence
Detection level . level Tevel

Ag 20 22 23 .23
Al 8.94% 9.78% 10.56% -
As 60 104 109 113
Au 10 12 13 13

B 100 142 150 157
Ba 20 1238 1425 1598
Be 10 10 10 10
Bi 600 703 723 741
Ca 10 4,01% 4.57% 5.10%
Cd 10 12 13 13
Co 10 10 10 10
Cr 10 132 152 170
Cu 10 118 137 156
Fa 60 6.66% 7.22% 7.74%
Ga 10 10 10 10

K 2% 2.42% 2.50% 2.57%
la 100 173 128 132
L1 10 29) 343 387
Mg 7.08% 7.78% 8.44%
Mn 10 3638 4123 4574
Mo 20 25 26 26
Na 1% T 1.55% 1.65% 1.75%
Nb 20 50 54 59
Ni 10 44 49 54

P 2000 2001 2001 2001
Pb 300 323 328 332
Pd 10 10 10 10
Pt 30 37 39 40
Sb 300 347 356 365

- Sc 10 10 10 10
Se 9000 9233 9280 9323
Si 10.0% 10.0% 10.0%
Sn 40 47 48 50
Sr 10 120 135 148
Ta 300 353 363 373
Te 700 1237 1282 1342
Ti 2000 1.25% 1.36% 1.46%
Vv 10 104 123 “ 140

W 400 447 456 465

Y 50 55 56 56
In 10 566 663 754
Ir 20 44 49 53
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TABLE 41
PHILIP SMITH MOUNTAINS QUADRANGLE

Rock Sample Descriptions and Trace Element Cohcenfrations

Sample Sampie Weakly Anomalous ~ Anomaicus Elements  Strongly Anomalous
Number Description Elements S0%C.L. 95%C.L. Elements 98%C.L.
76Z001 Calcareous shale Cr,Fe,u Ba
002 Chert pebble conglomerate and
shale
003 Sandstone and conglomerate
004 Limestone and conglomerate f Sc ir
005 Slate and mudstone I T Cu, Ni
006 Slate K Ag,Pb
007 Slate Mn
008 Slate
77AMRO0T Sandstone and chert breccia with Fe Ba,P,Sr
pyrite and sphalerite
002 Shale
004 Shale Al
006 Dolomitic limestone
007 Siticeous dolomite
008 Limestone Mg, Nb
009 Dolomitic Timestone and Mg, Nb
nodular chert :
012 Silicified limestone with pyrite
013 Recrystallized limestone Ba,Mg
014 Recrystallized Timestone ,
016 Recrystailized limestone
017 Recrystailized limestone
026 Recrystallized 1imestone '
021 Chert Pt(?)
772006 Sandstone, shale and conglomerate , Y
007 Limestone B Te
008 Limestone As,Au,B,Bi,Ca,K,Mo,

Pb,Pt{?),8¢c,S¢e,Ta,Te,Y

vSe
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- TABLE 42
PHILIP SMITH MOUNTAINS QUADRANGLE

Stream Sediment Sample Trace Element Concentrations

Sample Weakly Anomalous Anomalous Elements Strongly Anomalous
Number  Elements 90%C.L. 95%C.L. Elements 98%C.L.

76AMR260 Sc Mo
261 Ni Mo Cu,Fe,V
262 Mo,V Cu,Na,Sc
263 Cr
264 Ca,Cr : Mo,Ni,Ti Pb
265
266  Ca,Ni,Ti Sr
267
268
269  Mn,Ni Cr P,Ti
270
271 Cr,Zr Fe
272 :
273
274
275
276 Ni Bi,P,Pb,Ti
277 N Se
278
279 ) Mo . ir
280 "
281
282 :
283 Mo
284
285
286 K,Zr
287 K
288 K
289 : K
77AMR0O03 Mg ND
005 Ca,Nb
010
o
015
018
019 Ca,Mg
022 Fe
772019 . Al
020 . Ba
026 B,Ir
027 : : Ir
029 Fe Ba
030 B Al B,Ba




TABLE 43

PHILIP SMITH MOUNTAINS QUADRANGLE

USGS Stream Sediment Sample Trace Element Concentrations

Sample
Number

Weakly Anomalous
Elements 90%C.L.

Anomalous Elements
95%C.L.

Strongly Anomalous
Elements 98%C.L.

PS001
002
003
004
005
019
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046

- Q47
048
076
078
080
083
085
086
087
088
083

Sr
Sr

Fe

Fe

Fe

Fe
Sr

Fe

B,Sr

Fe

M

r
Mn

Ca,Sr
Ca,Sr

Y,ZIn
Ca
Be,Y,Zr
Ca,Y
Sr
Ca
La,Zn
Ca,Mg,Sr
Ba,Ca,Sr

Cr

Mn
Mn

Ca,Mg

Mn
Ca

Co

Cr
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_ TABLE 43

PHILIP SMITH MOUNTAINS QUADRANGLE

USGS Stream Sediment Sample Trace Element Concentrations (continued)

Sample  Weakly Anomalous Anomalous Elements Strong1y'Anoma10us

Number ~Elements 90%C.L. 95%C. L. Elements 98%C.L.
PS0S0 '
091 Ba,Ca,Cu,Mg,Sr
092
093 Fe
0%4 Ca,Cr
095 Ca
096 Mn Ca,Mg
097 Fe Be,Cr,Zn
098 - A Ca,Mg
099 _ Fe Co,Zn
101 Sr Ca,Mg
103 Fe
104
105 ; Y
107
109 Fe
111
118
120 fe Ir T
122 B
124 Fe o In
129 Fe . __ . o Be,Y
131 Fe
PS330 B
332 B,Fe Cu,Zn
333 B,Fe
342 Fe
344 B,Fe
345 B,Fe Pb
346 B,fe Pb
347 8,Fe Ti
348 B Ir
349 B8 .
350 B
351 B
352 B,Fe
354 B,Fe
357 B
359 - B,Fe r Cr
361 B
364 B,Fe

366 ' ' v



TABLE 43
PHILIP SMITH MOUNTAINS QUADRANGLE

USGS Stream Sediment Sampie Trace Element Concentrations (continued)

Sample Weakly Anomalous Anomalous Elements 'Strongly Anomalaus
Number Elements 90%C.L. 95%C.L. Elements 98%C.L.

PS367
371
376
378
379
380 .
381 . In
382 ' :
383
385 Cu
387 '
PS430 :
431 Sr ~ Ca
447 Ca,Mg,Sr
448 . Ca,Sr
468 B,Fe . Ba
469 B,Fe Ba Mn,Mo,Zn
470 Fe .
472 B,Fe Cr
473 B;Fe
pPS726 R N
727 :
728
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TABLE 44

YSGS Stream Sediment Samples, Brooks Range Terrane
(based on 179 sampies)
Values in PPM or Percent (as noted)

_Minimum or Threshold Values
to give indicated confidence level
. Level Weakly Anomalous Anomalous at Strongly Anomalous

Element of at 90%confidence 95%confidence -at 98%confidence

Detection Tevel Tevel Tevel

Ag .5 0 o 0

Al -— '

As 20 39 45 50

Au 10 -0 0 0

B 10 192 210 226

Ba 20 13158 1468 1611

Be 1 2 3 3

Bi 10 3 3 4

Ca 500 6.86% 7.85% 8.96%

Cd -

Co 5 . 37 41 44

Cr 10 158 173 186

Cu 5 74 83 03

Fe 500 9.98% 11.0% 11.94%

Ga -

K _—

La 20 77 84 90

Ld —

Mg - 200 2.43% 2.71% 2.96%

Mn 10 ) 1760 1948 , 2123

Mo 5 2 3 3

Na ~—--

Nb 20 8] 0 0

Ni 5 _ 141 161 _ 178

b 2 .

Pb 10 52 \ 59 65

Pd -

Pt -— <

Sb 100 499 596 686

Sc 5 25 27 28

Se -

Si -—

Sn 10 0 0 0

Sr 100 448 505 - 557

Ta --- '

Te m——

T4 20 5614 6103 6557

v 10 201 215 228

W 50 0 0 0

Y 10 .39 42 » 44

In 200 386 442 495

ir 10 256 284 : 310



TABLE 45

MIRL Stream Sediment Samples, Brooks Range Terrane, 1977
(based on 58 samples)

Values in PPM or Percent (as noted)

Minimum or Threshold Values

to give indicated confidence level

Level Weakly Ancmalous Anomalous at Strongly Anomalous
Element of at 90%confidence 95%confidence at 98%confidence
Detection Tevel level level
Ag 20 22 23 23 .
Al 8.94% 9,78% 10.56%
As 60 104 109 113
Au 10 12 13 13
B 100 142 150 - 157
Ba 20 1238 1425 1598
Be 10 10 10 10
Bi 600 703 723 741
Ca 10 4,01% 4.57% 5.10%
€d 10 12 13 13
Co 10 10 10 10
Cr 10 132 152 170
Cu 10 118 137 156
Fe 60 6.66% 7.22% 7.74%
Ga 10 10 10 10
K . 2% 2.42% 2.50% 2.57%
La 100 123 128 132
Li 10 291 347 387
Mg 7.08% 7.78% 8.44%
Mn 10 3638 4123 4574
Mo 20 — 25 26 26
Na 1% 1.55% 1.65% 1.75
Nb 20 50 54 59
Ni 10 44 49 54
P 2000 2001 2001 2001
Pb 300 323 328 332
Pd 10 10 10 i0
Pt 30 37 39 40
Sb 300 347 356 365
Sc 10 10 10 10
Se 3000 9233 9280 0323
Si 10.0% 10.0% 10.0%
Sn 40 47 48 50
Sr 10 120 135 148
Ta 300 353 363 373
Te 700 1237 1292 1342
Ti 2000 1.25% 1.36% . 1.46%
v 10 104 123 140
W 400 447 456 465
Y 50 55 56 56
" In 10 566 663 754
20 44 49 53

ir
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TABLE 46

MIRL Rock Samples, Brooks Range Terrane, 1977
_ (based on 116 samples)
Values in PPM or Percent (as noted)

QY

Minimum or Threshold Values:
S to give indicated confidence tevel
. Level Weakly Anomalous Anomalous at Strongly Anomalous

§§ Element of ."at 90%confidence 95%confidence at 98%confidence
i Detection Tevel level , Tevel.
SR Ag . 20 84 . 96 108
%5 ce Al : . 8.78% . 9.79% 10.732%
. ‘Rs 60 164 ‘ 181 196
L Au 10 27 - 30 32
g B ~ 100 185 | 200 215
| Ba 20 . 1.75% 2.00% . . 2.43%
- Be 10 10 10 | 10
gg . Bi 600 . - - 2252 . 2559 2845
- ' Ca- 10 10.35% 11.81% 13.16%
- cd 10 22 24 26
- Co 10 42 48 54
§§v cr - 10 172 199 224
Cu 10 87 101 - 113
Fe 60 8.84% 9.86% . 10.8%
Ga 10 A 25 29 31
K 2% 3.08% 4.29% 4.61%
. La 100 Com 870 990
- Li T 257 299 337
EQ : Mg 7.83% 8.83% 9.71%.
s M» - 10 ~ 2.55% . 3.03% © 3.48%
A Mo 20 - 62 . 68 .
g Na 1% 2.69% " 3.00% 3.29%
» NP0 . 324 381 434
o Ni 10 77 .. g8 99
g p 2000 - 5352 6000 . - . 6604
A P . 300 53] . 574 | 615
DA Pd 10 T 10 10
S Pt . 30 67 - 73 79
%5- L Sb 300 8416 | 1.014 1.16%
ERON Sc 10 : 15 16 17 -
R Se 9000 . 1.70% ©1.85% 1.99%
gg - s 13,658 14.67% 15.52%
3 Sn - % . . s 130 - 143
X Sr 10 742 867 . 984
§§,; Ta 300 . 699 774 844
Te 700 1606 1731 1847
. Ti 2000 1.68% 1.89% 2.09%
- v 10 361 428 430
Ea W- 400 659 732 © 800
Y . 50 70 74 77
- - 2Zn 10 206 | 237 266
%g - r 20 170 198 227 -
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TABLE 47

MIRL Stream Sed1ment Samples, Brooks Range Terrane, 1976
- {based on 52 samples)

Values In PPM or Percent (as noted)

Minimum or Threshold Values

to give indicated confidence Jevel

]'/ . AR R TN S 700 B Ot SR Vo 3

Level Weakly Anomalous Anomalous at Strongly Anomalous
Element of . at 90%confidence 95%confidence at 98%confidence
Detection leve) Tevel level
Ag 20 . 24 .24 25
- A} 10.9% 12.89% 13.81%
As 800 800 800 800
© Au 20 20 20 20 .
- B 100 100 100" 100
Ba 700 700 - 700 700
Be 10 10 10 10 -
Bi 200 254 265 275
Ca - 40 8.75% 10.1% - 11.36%
.Cd " 400 400 400 400
Co 40 40 40 40
cr 20 .98 106 113
Cu A0 68 73 78
Fe 7.23% 7.72% 8.18%
- Ga 20 20 20 20
. K 1.1% 2.88% 3.13% 3.36%
La - 200 202 203 203
Li 1.0% 1.0% 1.0% 1.0%
Mg 2.46% . 2.70% 2.91% -
Mn 60 1917 2112 . 2294 .
Mo 10 18 20 21 -
- Na 1% T T1.739% 1.55% 1.69% -
Nb 800 800 800 800
N{ 20 69 75 80
P 800 945 972 997
Pb 80 128 137 146
Pd 20 20 20 20 .
Pt 20 20 20 20
Sb 500 500 500 500
Sc 10 29 32 35
Se 300 406 428 447
Si 10.0% 10.0% 10.0%
Sn 60 60 60 60
Sr 10 128 145. 161
Ta 300 300 300 300
Te 200 283 306 327
Ti 500 2766 2990 3199
V- 40 113 124 133
W 200 200 200 200
Y 20 102 108 122
In 10 291 339 384
Ir 20 53 109 119
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TABLE 48
MIRL Rock Samplgs, Brooks Range Terrane, 1976

- (based on 15 samples)
' ' Values in PPM or Percent (as noted)

Minimum or Threshold Values
S to give indicated confidence level
Level Weakly Anomalous Anomalous at Strongly Anomalous

o Element of at 90%confidence 095%confidence at 98%confidence
Detection " level Tevel - level

Ag 20 38 I 44
Al 13.66% 15.21% 16.65% °
As 800 800 800 800
Au 20 20 20 20
B 100 100 100 . 100
Ba 700 946 99?2 1034
Be 10 - 10 10 10
81 200 200 200 200
Ca 40 10.20% 11.77% 13.22%
Cd 400 400 400 400

, Co 40 40 40 40

., Cr 20 116 - 127 136

~ Cu 40 55 : 57 60

: Fe 8.75% 9.75% 10.68%

| Ga 20 20 A 20 20

i K 1.1% 2.85% " 3.07% 3.28%
La 200 210 212 213

- - L3 1.0% 1.0% 1.0% 1.0%

' Mg 4.14% 4.60% 5.04%
Mn 60 ) 5810 . 6769 7660
Mo 10 28 - 30 33
Na 1% 1.28% 1.43% 1.57¢%
Nb 800 800 800 800
Ni 20 65 72 77
p 800 800 800 800
Pb 80 92 95 96
Pa 20 20 20 20
Pt 20 20 20 20
Sb 500 500 500 500
Sc 10 35 38 42
Se 300 300 . 300 300
Sq ) 13.19% 14.0% 14.76%
Sn 60 60 60 . 60
Sr 10 101 111 121
Ta 300 407 435 4690
Te 200 200 200 200
Ti 500 3189 3525 3836
v 49 96 103 108
W 200 200 200 200
Y 20 131 1490 148
n 10 564 662 753

Zr 20 - 182 205 226
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STREAM
" ELEMENT
HUMBER NF SAMPLFES
SUM  OF SAMPLFS
SuM  NF SOUARES OF  SAHFLES
HEAM DFE O SAMPLES
VARTANCE OF SAMPLES
MINITMUE  YALLIE
MAX TMUK  VALUE
THF  RANAGE
———__ STANDARD DEVIATION

THICE STANDARD DEVIATION Pl US MEAN

NINETY % = 1RT 44 NINETY~F
FIFLD VALUIE FIFLD
NO. pPM NO.

A6 210400

B8 20N .00

PTIOM SPECTROPHOTOMETRY'
SEDTMENTS
= U

= o | 472

= , 37385.000
= ‘ 49999461,000
= 79,206
= ' 4328.796
= 13.000
= ' 890,000
= 877.000
= 65,794

= 210,793
IvE o = 210,79

VALUE
FPH NO

333

377

421

558

581
620

115
71@

NINETY-EIGHT % =

400400

310400

380,00

890.00
450,00

340.00

280,00

A8H . an

232450
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AR BN Eeh o WA Rea  SeG kAl B0 RO RE ba wa kA KA

ATOMIC ABSORPTION SPECTROPHOTOMETRY
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APPENDIX 111

Trend surface plots of the geochemical and geophysical data -

Drenchwater Creek
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APPENDIX IV

Geochemical analyses, sample means, ranges,
standard deviations, and anomalous sampies -

Drenchwater Creek
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