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Site name(s): Lucky Shot; Willow Creek MinesInc.

Sitetype: Mine

ARDF no.: AN002

Latitude: 61.779 Quadrangle: AN D-7
Longitude: 149.4078

L ocation description and accuracy:

The portal of the Lucky Shot Mineis on the northwest valley wall of Craigie Creek, 1.8 miles northeast of
the junction of Craigie Creek and Willow Creek. The mine is marked by a symbol labeled 'L ucky Shot
Mine' on the Anchorage D-7 1:63,360-scal e topographic map. It is near the center of section 35, T. 20 N., R.
1 W. of the Seward Meridian. The underground workings and exploration activities extend far beyond the
the portal. The adjacent War Baby Mine (ANOO3) and the Lucky Shot Mine were long ago consolidated into
asingle property which now is commonly referred to as the Lucky Shot.

Commodities:

Main: Au

Other: As, Cu, Pb, Sb, Te, Zn
Oreminerals: Arsenopyrite, chalcopyrite, galena, gold, pyrite, sphalerite, stibnite, tellurides, tetrahedrite
Gangue minerals. Quartz

Geologic description:

The Lucky Shot Mine consists of 4 blocks - the Coleman, Lucky Shot, War Baby, and Murphy blocks. In
the early days of the district, these were more or |ess contiguous if somewhat separate properties at least in
name but they are being explored and developed as a single property (Full Metal Minerals, 2010a; Stevens,
2010). The deposit consists of quartz veins along shear zones that cut the Late Cretaceous Willow Creek
Pluton, which is jointed and sheeted near the surface but less so underground. The pluton is zoned; the outer
part consists of hornblende quartz diorite and lesser hornblende tonalite; the core consists of hornblende-
biotite granodiorite and lesser hornblende-biotite quartz monzodiorite and biotite quartz monzonite.

The classic mesothermal quartz veins at the Lucky Shot occur along shear zones that exhibit both ductile
and brittle properties; the shear zones are up to 100 feet wide. The veins are between two major
northeastward-dipping transverse faults. The quartz veins that were mined prior to WWII were generally 2
to 4 feet wide; they strike about N 80 E, and dip about 40 N. Post mineral faults offset the veins up to 800
feet and the quartz in the veins often is fractured. There are two generations of quartz veins. An older group
isgenerally parallel to southwest-dipping joints in the pluton. These veins contain three different suites of
ore minerals: 1) chalcopyrite, pyrite, and arsenopyrite; 2) pyrite and stibnite; and 3) sparse pyrite, sphalerite,
and minor gold. The younger and economically important veins occur along the major shear zones. Pyriteis
the most common ore minera in them; arsenopyrite and galena are often present; scheeliteislocally
present; and there are trace tellurides including nagyagite, altaite, and possibly coloradoite. The wall rocks
areintensely altered near the veins. Adjacent to the veins, the wall rock is bleached white or gray-green with
much sericite, clay, and carbonates. Thereis an outer zone of propylitic ateration. There are two periods of
mineralization, 66 Maand 55 to 57 Ma (Madden-McGuire and others, 1988; Harlan, 2003). Fluid inclusion
studies and isotope geochemistry indicate that the temperature of the ore forming fluids was 300 to 325
degrees (Burleigh, 1987, Silberman and others, 1978).

During the mining before WWII, the stopes along the vein averaged about 5 feet thick, the grade of the ore
was typically ahalf ounce to two ounces per ton and the workings only went down to 500 feet or less below
the surface (Stevens, 2010). The work since 2005 has reveal ed that there are much wider mineralization,
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even if at lower grade, and that the mineralization extends well below and beyond the old workings. The
mineralization at the Lucky Shot has been traced for more than 4,000 meters horizontally, has a vertical
extent of at least athousand meters and has an average width of about 400 meters (Stevens, 2010). Over the
last half century or more there have been several estimates of the gold resources of the Lucky Shot Mine.
Most are now of little more than historic interest in view of the recent exploration. A resource estimate on
the Coleman Zone was completed by Miranda Gold Corp. in September 2014 (Linebarger, 2014).

In March 2016, Miranda and Gold Torrent announced an updated resource estimate for the Willow Creek
project, including measured and indicated resources of 121,500 ounces of gold averaging 18.3 grams of gold
per tonne and 12,100 ounces of silver averaging 1.8 grams of silver per tonne contained in 206,600 tonnes
of material. Inferred mineral resources include 59,000 tonnes of material that contain 35,150 ounces of gold
averaging18.5 grams of gold per tonne and 2,900 ounces of silver averaging 1.5 grams of silver per tonne
(Black and others, 2016a).

Alteration:
The wall rocks are intensely altered near the veins. Adjacent to the veins, the wall rock is bleached white
or gray-green, with much sericite, clay, and carbonates. There is an outer zone of propylitic alteration
(Madden-McGuire and others, 1988; Harlan, 2003).

Age of mineralization:

Late Cretaceous or younger (66 Maand 55 to 57 Ma); veins cut the Late Cretaceous Willow Creek Pluton
(Madden-McGuire and others, 1988; Harlan, 2003).

Generic deposit model:

Deposit model:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status: Yes; medium
Site Status. Active

Workings/exploration:

Gold was discovered in the Lucky Shot areain 1918 and mining began in 1922 (Stoll, 1997, is a detailed
history of the mining at the Lucky Shot and other minesin the Willow Creek district.). Mining continued
fairly regularly until 1942; the mine did not reopen after WWI1. Ensearch Exploration Inc. obtained the
property in 1979 and did considerable underground work and exploration drilling. A 100-ton-a-day mill was
built and about 10,000 tons of ore was milled. Several companies continued exploration into the early 1990s
and another 1,000 tons of ore was mined. In 2005, Full Metals Minerals Corp. began intensive exploration
of the Lucky Shot (Full Metal Minerals Corp., 2010a). Through 2008, Full Metal Minerals diamond drilled
164 holes; sampled the old dumps and underground workings; rehabilitated, improved, and sampled the old
underground workings; and mined a bulk sample for metallurgical testing. In 2009, they drilled another 27
holes with several notable intercepts with 24.14 to 102.00 grams of gold per tonne (Full Metal Minerals
Corp., 2010b). In the late Fall of 2009, they finalized an option agreement with Harmony Gold Corporation
to continue exploring the property (Full Metal Minerals Corp., 2009). In November 2013, Miranda Gold
Corp. (Miranda) entered alease agreement with Alaska Hardrock Inc. and the following year Miranda
completed a resource estimate on the Coleman Zone (Linebarger, 2014).

Production notes:
The Lucky Shot Mine and the adjacent War Baby Mine (ANOO3) were combined prior to WWII and both
mines were simultaneously operated by Willow Creek Mines. Stoll (1997) estimated that the total
production to 1951 from the combined mines was about 252,000 ounces of gold.
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Reserves:

A National Instrument 43-101 compliant resource estimate on the Coleman Zone was completed by
Miranda Gold Corp. in September 2014. The resource was calculated using a 7 gram per tonne gold cutoff
grade. The measured resource was calculated to be 11,500 tonnes at 28.5 grams per tonne gold, yielding
10,500 troy ounces. The indicated resource was calculated to be 67,200 tonnes at 23.9 grams per tonne gold,
yielding 51,600 troy ounces. The inferred resource was cal culated to be 5,300 tonnes at 24.2 grams per
tonne gold, yielding 4,100 troy ounces (Linebarger, 2014).

In March 2016, Miranda and Gold Torrent announced an updated resource estimate for the Willow Creek
project, including measured and indicated resources of 121,500 ounces of gold averaging 18.3 grams of gold
per tonne and 12,100 ounces of silver averaging 1.8 grams of silver per tonne contained in 206,600 tonnes
of material. Inferred mineral resources include 59,000 tonnes of material that contain 35,150 ounces of gold
averaging18.5 grams of gold per tonne and 2,900 ounces of silver averaging 1.5 grams of silver per tonne
(Black and others, 2016a). All estimated resources are based on a cutoff grade of 5.0 grams of gold per
tonne, along-term gold price of $1,265 per ounce, and assumed metallurgical recoveries of 80 percent.
Improved understanding of the geologic controls on mineralization resulted in asignificant increase in the
mineral-resource estimate for the Willow Creek project. In total, mineral resources at the Willow Creek
project include eight veins in the Coleman area and two veins in the Lucky Shot area (AN002), and are
based on information from 174 drill holes. Potential exists to increase the mineral resources through drilling
down-dip extensions of the Coleman and Lucky Shot area, and the exploration targetsin the War Baby (AN
003) and Murphy areas along strike to the east (Athey and Werdon, 2017). In July 2016, a newly completed
NI 43-101 preliminary feasibility study reported proven and probable mineral reserves of 93,274 ounces of
gold contained in 207,000 tonnes of material grading an average of 14.0 grams of gold per tonne (Black and
others, 2016b).

The Willow Creek project is currently being devel oped through ajoint-venture partnership between
Miranda Gold Corp. and Gold Torrent Inc., with Gold Torrent currently earning a 70 percent equity interest
through the funding of the first $10 million in development costs (Athey and Werdon, 2017).

Additional comments:;
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Site name(s): War Baby; Willow Creek MinesInc.

Sitetype: Mine

ARDF no.: ANOO3

Latitude: 61.7811 Quadrangle: AN D-7
Longitude: 149.4016

L ocation description and accuracy:

The War Baby Mineis marked with an adit symbol and the label 'War Baby' on the Anchorage D-7
1:63,360-scal e topographic map. It is on the northwest valley wall of Craigie Creek about 5,000 ft east of
VABM Box, near the center of section 35, T. 20N., R. 1 W. The adjacent Lucky Shot Mine (AN002) and
the War Baby mine have long been consolidated into a single property which now is referred to as the
Lucky Shot.

Commodities:

Main: Au

Other: Cu
Oreminerals; Gold
Gangue minerals. Quartz

Geologic description:

Located in 1918, The War Baby Mine quickly saw the erection of a small mill. The first production from
the mine occurred in 1919 after two short tunnels and a crosscut were driven. Willow Creek Mines took
over the property in 1921. The War Baby was mined, with interruptions, from 1919 until 1940. There were
over 2,000 ft of underground workings on 3 levels. Ray (1933) reported that production from 1922 through
1927 was from a single stope measuring 175 by 250 ft with a maximum width of 10 to 12 ft. The ore mined
through 1927 averaged 2.18 ounces of gold per ton (Ray, 1933). There may have been some copper
production. By 1950, the mine had long since closed and the workings were inaccessible (Ray, 1954).

Chapin (1920) reported that four or five parallel quartz veins at the War Baby Mine cut the Late
Cretaceous Willow Creek Pluton. The pluton is zoned: the outer part consists of hornblende quartz diorite
and lesser hornblende tonalite; the core consists of hornblende-biotite granodiorite, and lesser hornblende-
biotite quartz monzodiorite and biotite quartz monzonite. Wallrock alteration is intense within afew inches
of the veins but seldom extends more than 10 to 12 inches beyond the veins.

The veins at the War Baby Mine strike N 80 E, and dip 17 to 62 NW; they are found in a 33-feet-wide
zone and vary in thickness from 1 to 15 inches. The veins appear to belong to a single system that locally
branches in the hanging wall. The footwall is marked by dickensides that separate the lode from fresh
country rock. Sericitization and carbonate alteration predominate, but there is some pyritization and
chloritization occurs in the outer parts of the alteration zone (Ray, 1954). The veins are a continuation of
those at the Lucky Shot mine (AN002) although offset 600 to 700 feet along a prominent fault. The ore
mined through 1927 averaged 2.18 oz/ton Au (Ray, 1933).

The War Baby mine was consolidated with the Lucky Shot Mine (CH002) and mined by the same
company before 1942. In 2005, Full Metal Minerals Corp. began aintensive exploration that included the
Lucky Shot Mine, the War Baby Mine, and adjacent ground beyond either of them. The War Baby is now
only ablock within that larger deposit that retains the name Lucky Shot. See the description of the Lucky
Shot Mine (AN002) for the status of the ground that was once the War Baby.

Alteration:
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The wall rocks are intensely altered near the veins. Adjacent to the veins, the wall rock is bleached to a
white or gray-green color, with much sericite, clay, and carbonates. Thereis an outer zone of propylitic
alteration.

Age of mineralization:
Late Cretaceous or younger; veins cut the Late Cretaceous Willow Creek Pluton.

Generic deposit model:

Deposit model:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status: Yes; medium
Site Status. Active

Workings/exploration:

Located in 1918, The War Baby Mine quickly saw the erection of a small mill. The first production from
the mine occurred in 1919 after two short tunnels and a crosscut were driven. Willow Creek Mines took
over the property in 1921. The War Baby was mined, with interruptions, from 1919 until 1940. There were
over 2,000 ft of underground workings on 3 levels. Ray (1933) reported that production from 1922 through
1927 was from a single stope measuring 175 by 250 ft with a maximum width of 10 to 12 ft. By 1950, the
mine had long since closed and the workings were inaccessible (Ray, 1954). The War Baby mine was
consolidated with the Lucky Shot Mine (CH002) and mined by the same company before 1942. In 2005,
Full Metal Minerals Corp. began aintensive exploration that included the Lucky Shot Mine, the War Baby
Mine, and adjacent ground beyond either of them. The War Baby is now only a block within that larger
deposit that retains the name Lucky Shot. See the description of the Lucky Shot (AN002) for the status of
the ground that was once the War Baby.

Production notes:

The War Baby Mine and the adjacent Lucky Shot Mine (AN002) were combined prior to WWII and both
mines were simultaneously operated by Willow Creek Mines. Stoll (1997) estimated that the total
production of the combined mines to 1951 was 252,000 ounces of gold.

Reserves:
See the Lucky Shot Mine (ANOO2) for the current status of the reserves.

Additional comments:

References:
Brooks, A.H., 1923, The Alaskamining industry in 1921: U.S. Geological Survey Bulletin 739-A, p. 1-50.

Brooks, A.H., 1925, Alaska's mineral resources and production, 1923: U.S. Geological Survey Bulletin 773-
A, p. 3-52.

Brooks, A.H., and Capps, S.R., 1924, The Alaska mining industry in 1922: U.S. Geological Survey Bulletin
755-A, p. 1-56.

Burleigh, R.E., 1987, A Stable Isotope, Fluid Inclusion and Ore Petrographic Study of the Gold Quartz
Veinsin the Willow Creek Mining District. Masters Thesis, University of Alaska.

Page7



Alaska Resour ce Data File ANO0O03

Capps, S.R., 1940, Geology of the Alaska Railroad region: U.S. Geological Survey Bulletin 907, 201 p.

Chapin, Theodore, 1920, Lode developmentsin the Willow Creek district: U.S. Geological Survey Bulletin
712-E, p. 169-176.

Chapin, Theodore, 1921, L ode devel opments in the Willow Creek district: U.S. Geological Survey Bulletin
714-D, p. 201-206.

Cobb, E.H., 1972, Metallic mineral resources map of the Anchorage quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-409, 1 sheet, scale 1:250,000.

Cobb, E.H., 1979, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materialsin the Anchorage quadrangle, Alaska: U.S. Geological Survey Open-File Report 79-1095, 184 p.

Full Metal Minerals Corp., 2009, Full Metal announces signing of option agreement on its Lucky Shot
property:

http://mww.full metal mineral s.com/s/NewsRel eases.asp?Reportl D=371329& Type=News& _Title=Full-
M etal-Announces- Signing-of -Option-Agreement-on-its-L ucky-Shot-Property (News release dated Nov 9,
2009).

Full Metal Minerals Corp., 2010a, Lucky Shot: http://www.fullmetalminerals.com/s/luckyshot.asp (as of
February 23, 2010).

Full Metal Minerals Corp., 2010b, Full Metal intersects 36.38 g/t Au over 7.3 meters at Lucky Shot;
underground exploration to commence:

http://mww.full metal mineral s.com/s/NewsRel eases.asp?Reportl D=384752& Type=News& _Title=Full-
Metal -1 ntersects-36.38-gt-Au-over-7.3-Meters-at-L ucky-Shot-Underground.. (News release dated February
11, 2010).

Harlan, S.S, et al, 2003, Age and Cooling history of gold deposits and host rocks in the Willow Creek
Mining Disgtricts), in Geological Society of America, Abstracts with Programs 35.6, p. 235.

Madden-McGuire, D.J., Silberman, M.L., and Church, S.E., 1988, Geologic Relationships, K-Ar Ages, and
I sotopic Data from the Willow Creek Gold Mining District, Southern Alaska, in Geologic Studiesin Alaska
by the US Geological Survey, 1988, eds. JH. Dover and J.P. Galloway, U.S. Geological Survey Bulletin
1903, 134 p.

McLeod, Robert, 2006, Lucky Shot gold project, Willow Creek Mining District, Alaska, 125 p. (posted on
www.sedar.com on September 13, 2006)

McLeod, Robert, 2006, Lucky Shot gold project, Willow Creek Mining District, Alaska: Technical report
prepared for Full Metal Minerals Ltd., 48 p. (posted on www.sedar.com, September 29, 2006.

Moffit, F.H., 1927, Minera industry in Alaskain 1925: U.S. Geological Survey Bulletin 792-A, p. 1-39.

Ray, J.C., 1933, The Willow Creek gold-lode district, Alaska: U.S. Geological Survey Bulletin 849-C, p.
165-229.

Ray, R.G., 1954, Geology and ore deposits of the Willow Creek Mining district, Alaska: U.S. Geological
Survey Bulletin 1004, 86 p.

Silberman, M.L., O’Leary, R.M., Csqjtey, B. Jr., Smith, J.G., and Connor, C.L., 1978, Geochemical
anomalies and Isotopic ages in the Willow Creek mining district, southwestern Talkeetna Mountains,
Alaska: U.S. Geological Survey Open-File Report 78-233.

Page8



Alaska Resour ce Data File ANO0O03

Smith, P.S,, 1930, Mineral industry of Alaskain 1927: U.S. Geological Survey Bulletin 810-A, p. 1-64.
Smith, P.S,, 1930, Mineral industry of Alaskain 1928: U.S. Geological Survey Bulletin 813-A, p. 1-72.

Smith, P.S,, 1932, Mineral industry of Alaskain 1929, in Smith, P.S., and others Mineral resources of
Alaska, report on progress of investigationsin 1929: U.S. Geological Survey Bulletin 824-A, p. 1-81.

Smith, P.S,, 1933, Mineral industry of Alaskain 1930: U.S. Geological Survey Bulletin 836-A, p. 1-83.
Smith, P.S,, 1933, Mineral industry of Alaskain 1931: U.S. Geological Survey Bulletin 844-A, p. 1-81.
Smith, P.S,, 1934, Mineral industry of Alaskain 1932: U.S. Geological Survey Bulletin 857-A, p. 1-91.
Smith, P.S,, 1934, Mineral industry of Alaskain 1933: U.S. Geological Survey Bulletin 864-A, p. 1-94.
Smith, P.S,, 1936, Mineral industry of Alaskain 1934: U.S. Geological Survey Bulletin 868-A, p. 1-91.
Smith, P.S,, 1937, Mineral industry of Alaskain 1935: U.S. Geological Survey Bulletin 880-A, p. 1-95.
Smith, P.S,, 1938, Mineral industry of Alaskain 1936: U.S. Geological Survey Bulletin 897-A, p. 1-107.
Smith, P.S,, 1939, Mineral industry of Alaskain 1937: U.S. Geological Survey Bulletin 910-A, p. 1-113.
Smith, P.S,, 1939, Mineral industry of Alaskain 1938: U.S. Geologica Survey Bulletin 917-A, p. 1-113.
Smith, P.S,, 1941, Mineral industry of Alaskain 1939: U.S. Geologica Survey Bulletin 926-A, p. 1-106.
Smith, P.S,, 1942, Mineral industry of Alaskain 1940: U.S. Geological Survey Bulletin 933-A, p. 1-102.

Stevens, 2010, Lucky Shot project, Willow Creek Mining District, south-central Alaska: Technical Report
prepared for Harmony Gold Corp., 87 p. (posted on www.sedar.com, February 2, 2010).

Stoll, W.M., 1997, Hunting for gold in Alaska's Talkeetha Mountains 1897-1951--with a background sketch
of Alaskas great gold-lode camps: Greensburg, Pennsylvania, Henry Printing, 301 p.

Primary Reference: Stevens, 2010

Reporter(s): D.P. Bickerstaff (Contractor, U.S. Geologica Survey); SW. Huss (U. S. Geological Survey); D.J.
Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-02

Page9



Alaska Resour ce Data File ANO0O4

Site name(s): Gold Bullion; New Bullion; Ready Bullion; Willow Creek

MineslInc.
Sitetype:
Mine

ARDF no.: AN00O4
Latitude: 61.7898 Quadrangle: AN D-7
Longitude: 149.3292

L ocation description and accuracy:

Marked by adit symbols and the label 'Gold Bullion Mine' on the Anchorage D-7 1:63,360-scale
topographic map. The mineis near the top of the northwestern flank of Bullion Mountain, on the divide
between Willow and Craigie Creeks. It is near the southwest corner of section 29, T. 20 N., R. 1 E. of the
Seward Meridian.

Commaodities:

Main: Au

Other: Cu, Hg
Oreminerals: Chalcopyrite, cinnabar, pyrite, secondary copper minerals
Gangue minerals. Quartz

Geologic description:

The Gold Bullion Mine was developed on one or more quartz veins 1.5 to 14 feet thick that are
intermittently exposed over 3,000 feet of strike length and have an average grade of about 1.7 ounces of
gold per ton (Capps, 1915). The nearly horizontal quartz veins at the Gold Bullion contain gold, small
amounts of pyrite, chalcopyrite, other sulfides, and are stained by copper carbonates. The veins cut tonalite
and quartz diorite of the Willow Creek pluton, which has been dated at 73-74 Ma (Stevens, 2010; Madden-
Mcguire and others, 1988). At least three normal faults are known to displace the veins (Stevens, 2010).
Visible slickensides and gouge are along the vein walls (Katz, 1911). Capps (1915) reported cinnabar along
cracksin quartz in one tunnel. According to Chapin (1920), most mining was on one vein that strikes N 10
E, and dips 14 NW. The ore averaged about 1.7 ounces of gold per ton (Ray, 1954). A K-Ar age from
muscovite in a quartz-sericite selvage adjacent to a gold-bearing vein nearby was 56 Ma, early Paleocene
(Silberman and others, 1978). Wall rock alteration is intense within afew inches of the veins, but seldom
extends more than 10 to 12 inches beyond the quartz vein. Sericitization and carbonate alteration
predominate, but there is some pyritization, and in the outer parts of the alteration zone the wall rock is
chloritized (Ray, 1954).

An adjacent property, the Ready Bullion vein was discovered during mining at the Gold Bullion Mine.
Workings were extended to it from the Ready Bullion in 1937 (Roehm, 1938; Stevens, 2010). The Ready
Bullion vein was 12 to 18 inches thick and could be traced for three claims. It was considered to be the
down-dip extension of the Gold Bullion.

In early 2010, the Gold Bullion Mine was part of alarge block of claims that was being explored by the
Harmony Gold Corporation (Stevens, 2010). In 2014 Miranda Gold Corp. collected soil samples and vein
samples that identified significant anomalies potentially extending the fault limit of the Gold Bullion vein
and provided new targets for vein segments between the Murphy and Bullion Mountain veins (Linebarger,
2014).

Alteration:
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Probably similar to that at the nearby Lucky Shot Mine (AN002), where the wall rocks are intensely
altered near the veins. Adjacent to the veins, the wall rock is bleached white or gray-green, with much
sericite, clay, and carbonates. Thereis an outer zone of propylitic alteration (Ray, 1954).

Age of mineralization:

Early Paleocene based on a 56 Ma K-Ar date frommuscovite in a quartz-sericite selvage adjacent to a
gold-bearing vein nearby (Silberman and others, 1978).

Generic deposit model:

Deposit modd:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status; Yes; small
Site Status: Active

Workings/exploration:

The Gold Bullion Mine was staked by William Bartholf in 1907 (Capps, 1915). From 1909 to 1927, mine
was the second largest producer in the district (Ray, 1933). The first ore from the property was from an open
cut on avein outcrop. The ore was carried by pack horse to the mill 1,600 ft below on Craigie Creek. The 2-
stamp mill with a capacity of six tons a day was built in 1909 (Stoll, 1997). A 5-stamp mill was added to the
property in 1911, increasing the mill capacity to 21 tons of ore per day. By 1915, a cyanide plant, five
tunnels, numerous open cuts, several aerial trams, and other surface improvements were reported (Capps,
1915). According to Capps (1919), there was atotal of 5,220 feet of underground workings. The old
tailings were cyanided in 1939-1940 and several thousand dollars of gold was recovered (Ray, 1954).

The Ready Bullion was also mined in the mid-1970s by Dan Renshaw (personal communication, 1998).
He mined from surface pits along the ridge above the Ready Bullion adits from frozen, near-surface portions
of the vein that had been left in place during early mining to protect the underground workings. Several
hundred tons were mined that ran 3 to 4 ounces of gold per ton. The ore was trucked to the Gold Cord mill
(ANOO7) on upper Fishhook Creek, where the last of it was milled in 1977. Mining stopped with additional
ore in sight when the property was folded into a consolidation of a number of properties when gold was
approaching $800 per ounce. Subsequently, the price of gold retreated to alevel that curtailed the effort and
there was no additional production from the Ready Bullion. Access to the property during this work was by
a steep, zigzag road upward from the head of Little Willow Creek.

In early 2010, the Gold Bullion Mine was part of alarge block of claims that was being explored by the
Harmony Gold Corporation (Stevens, 2010). In November 2013, Miranda Gold Corp. (Miranda) entered a
lease agreement with Alaska Hardrock Inc. and collected 234 soil samples and three vein samplesin the
summer of 2014 that identified significant anomalies potentially extending the fault limit of the Gold
Bullion vein and provided new targets for vein segments between the Murphy and Bullion Mountain veins
(Linebarger, 2014).

Production notes:

The Gold Bullion Mine produced about 77,000 ounces of gold to 1951, most of it from 1911 to 1927, and
it isthe 3rd largest gold mine in the Willow Creek district (Stoll, 1997). Dan Renshaw's production is
estimated to be about 30 to 40 ounces.

Reserves:
None.

Additional comments:;
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Sitename(s): Golden Top; Gold Top; Gold Top Mining Co; Kempf

Sitetype:

ARDF no.: ANO14

Latitude: Quadrangle: AN
Longitude:

L ocation description and accuracy:

Because of ambiguities, name changes over time, and the limited information in several source
documents, in theinitial record for this this site, it and the nearby Gray Eagle property were done
individually as different deposits on different veins. Newer information has made it obvious that thereisa
single deposit on asingle vein that has gone through several changes of ownership. The deposit is now the

'‘Gold Top, Gray Eagle' Mine, ARDF site AN015 and information from this record has been integrated into
that record. The ARDF number in this record has been preserved only for accounting purposes.

Commodities:
Main:
Other:
Oreminerals:
Gangue minerals.

Geologic description:

Alteration:

Age of mineralization:

Generic deposit model:

Deposit model:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status:
Site Status:

Workings/exploration:

Pagel3



Alaska Resour ce Data File ANO14

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Primary Reference:
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2011-03-04
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Sitename(s): Gold Top, Gray Eagle

Sitetype: Mine

ARDF no.: ANO15

Latitude: 61.7984 Quadrangle: AN D-7
Longitude: 149.3776

L ocation description and accuracy:
The center of the Gold Top/Gray Eagle vein is about 2.1 miles northeast of VABM Box, near the top of
the ridge on the northwest side of Craigie Creek. Itisabout 0.4 mile north-northwest of the center of
section 25, T. 20N., R. 1 W. Thelocation is accurate.

Commaodities:

Main: Au

Other:
Oreminerals: Gold
Gangue minerals. Quartz

Geologic description:

The Gray Eagle and Gold Top veins are mentioned in Ray (1954) and Stoll (1997) but the information is
limited. Stevens (2010) describes the vein, which probably probably was described previously under
different names, in some detail. It has about the same orientation as the veins at the Lucky Shot Mine
(ANOO02) and geologically is probably similar. Free gold isvisible in the vein. The vein can be traced in
trenches for at least 2,500 feet. It trendsN 80 W to S 80 W and dips 50 to 60N. It is 12 inchesto 8 feet wide
and averages about 4 feet. The Smith tunnel that was driven sometime before 1940, intersected the vein and
the workings follow it for about 850 feet. Forty samples were taken; the assays varied from low to 0.7
ounces of gold per ton (Stevens, 2010). In 1940, open cuts exposed the vein, the older trenches were cleaned
out, and 2 short adits were driven to reach the vein. The rocks in the area are tonalite to quartz diorite of the
Willow Creek pluton, dated at 73-74 Ma (Madden-M cguire and others, 1989).

Before 1940, Milo Kelly of Knik, Alaska recovered about 60 ounces of gold from afew hundred pounds
of ore mined from shallow workings on the Gray Eagle property (Vinal, 1940). The mineis now part of the
property being explored by the Harmony Gold Corporation (Stevens, 2010) but in early 2010, thereisno
indication of any recent work on the Gold Top/Gray Eagle vein.

Alteration:

Probably similar to that at the nearby Lucky Shot Mine (AN002). There the wall rocks are intensely
altered near the veins. Adjacent to the veins, the wall rock is bleached white or gray-green, with much
sericite, clay, and carbonates. There is an outer zone of propylitic alteration.

Age of mineralization:
Late Cretaceous or younger based on the age of the host rock.

Generic deposit model:

Deposit model:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).
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Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status: Yes; small
Site Status: Inactive

Workings/exploration:

Sometime prior to 1940, there was considerable trenching and an adit intersected the Gold Top/Gray
Eagle vein. About 850 feet of drifts exposed the vein. In 1940, more trenches were dug, the old trenches
were rehabilitated, and two short adits were driven to the vein. Since 2005, the property has been part of a
large block of claims that is being explored by Harmony Gold Corporation, but as of early 2010, there was
no evidence of work work on the Gray Eagle/Gold Top vein.

Production notes:
Before 1940, Milo Kelly of Knik, Alaska recovered about 60 ounces of gold from afew hundred pounds
of ore mined from shallow workings on the Gray Eagle property.

Reserves:
None.

Additional comments:;
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Survey Bulletin 1004, 86 p.

Stevens, 2010, Lucky Shot project, Willow Creek Mining District, south-central Alaska: Technical Report
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Primary Reference: Stevens, 2010

Reporter(s): D.P. Bickerstaff (Contractor, U.S. Geological Survey); D.J. Grybeck (Contractor, U.S. Geological
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Last report date: 2010-04-02
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Site name(s): Nippon; Jap

Sitetype: Mine

ARDF no.: ANO30

Latitude: 61.7903 Quadrangle: AN D-7
Longitude: 149.3124

L ocation description and accuracy:
The Nippon Mineis at elevation of about 4,200 feet in the cirque at the head of Upper Willow Creek. Itis
about 0.9 mile north-northwest of VABM Pass on Skyscraper Mountain and about 0.4 mile south-southeast
of the center of section 29, T. 20 N., R. 1 E. Thelocation is accurate.

Commaodities:

Main: As, Au, Cu, Pb

Other:
Oreminerals: Arsenopyrite, galena, gold, pyrite
Gangue minerals. Quartz

Geologic description:

At the Nippon Mine (the Jap Mine in early reports), there are two parallel veins 6 inches to 2 feet thick
and about 300 feet apart (Roehm, 1938; Stoll, 1997; Stevens, 2010). Five tunnels exposed the veinsin
several placesfor atotal length of more than 700 feet. The upper vein is exposed in two short tunnels; the
lower vein is exposed in two other tunnels. Thereis little detailed geologic information about the Nippon
veins. But they are probably similar to the other veins in the Willow Creek district and consist of low-
sulfide quartz veins with a few percent pyrite, arsenopyrite, and galena; follow shear zones; and free gold is
often visible. Elsewhere in the district and probably here, wallrock alteration isintense within afew inches
of the veins, but seldom extends more than 10 to 12 inches beyond the quartz. Sericitization and carbonate
alteration predominate, but there is some pyritization and chloritization (Ray, 1954). The veins cut tonalite
to quartz diorite of the Willow Creek pluton which has been dated at 73-74 Ma (Stevens, 2010, Madden-
Mcguire and others, 1988).

The Nippon Mine was discovered between 1909 and 1914 (Roehm, 1938; Stoll, 1997). A single stamp
mill was installed before 1915 and there may have been some minor production. According to Brooks
(1925), no attempt was made to mine ore that contained |ess than 4.85 ounces of gold per ton. In 1937, a
miner was milling 200 to 300 pounds of high-grade ore from a 10-inch vein. Three vertical diamond drill
holes were drilled in 1941; samples contained up to 1.88 ounces of gold per ton.

In the early 1980s, Ensearch Exploration Inc. drilled the upper and lower veins from the old underground
workings Stevens, 2010). The work was suspended when the veins to found to be highly fractured.
Ensearch's best intercept contained 3.32 ounces of gold per ton. As aresult of thislimited drilling, Hawley
and Visconty (1982) outlined a 6,000-ton block of high grade ore. Y ongue (1989) thought there may have
been areserve of 17,100 tons of material in the upper vein with a grade of 0.380 ounce of gold per ton and
2,272 tons of of materia in the lower vein with a grade of 0.9 ounce per ton.

Alteration:
Elsewherein the district and probably here, wallrock alteration is intense within afew inches of the veins,
but seldom extends more than 10 to 12 inches beyond the quartz. Sericitization and carbonate alteration
predominate, but there is some pyritization and chloritization (Ray, 1954).
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Age of mineralization:
Late Cretaceous or younger; veins cuts the Late Cretaceous Willow Creek Pluton.

Generic deposit model:

Deposit modd:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status; Yes; small
Site Status: Active

Workings/exploration:
The workings include five adits and more than 700 feet of driftson two veins. A small mill wasinstalled
in 1915 and there may have been some gold produced. (Capps, 1916). There was minor production in 1937
by one miner and 3 holes were diamond drilled in 1941. Ensearch Exploration Ltd. drilled 7 holes in the
early 1980s and sampled and mapped the property.

Production notes:

There was probably a small amount of ore milled in a 2-stamp mill about the time of WWI. A miner
produced 200 to 300 pounds of ore aday in 1937 and probably recovered a small amount of gold from it.

Reserves:

Asaresult of limited diamond drilling in the early 1980s by Ensearch Development Ltd., Hawley and
Visconty (1982) outlined a 6,000-ton block of high grade ore. Y ongue (1989) thought there may have been
areserve of 17,100 tons of material in the upper vein with a grade of 0.380 ounce of gold per ton, and 2,272
tons of of material in the lower vein with a grade of 0.9 ounce per ton.

Additional comments:;
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Site name(s): Nugget; Willow Creek Mines Co.

Sitetype:

ARDF no.: ANO31
Latitude: Quadrangle: AN
Longitude:
L ocation description and accuracy:
Asoriginally compiled for this record, there was little information on this prospect and its location was
uncertain. Further work has indicated that this prospect is the Nippon prospect which is ARDF site AN030,

and that record already included much of the information that was originally in thisrecord. This ARDF
number is retained only for accounting purposes.

Commaodities:
Main:
Other:
Oreminerals:
Gangue minerals:

Geologic description:

Alteration:

Age of mineralization:

Generic deposit model:

Deposit model:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status:
Site Status:

Workings/exploration:
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Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Primary Reference:
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2011-03-04
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Site name(s): Bornite; Ruby Creek

Sitetype: Prospect
ARDF no.: AR018
Latitude: 67.0624 Quadrangle: AR A-2
Longitude: 156.948

L ocation description and accuracy:
The Bornite prospect is near the Bornite locality shown on the 1:63,360-scal e topographic map. The
prospect is near the center of section 8, T. 19 N., R. 9 E., of the Kateel River Meridian, and about 1.6 miles
north-northeast of Bannock Mountain. The location is well known and accurate within 500 feet.

Commodities:
Main: Co, Cu
Other: Ag, Au, Ge, Pb, U, Zn

Oreminerals: Bornite, carrollite, chalcocite, chalcopyrite, cymrite, galena, germanite, marcasite, pyrite,
pyrrhotite, renierite, sphalerite, tennantite-tetrahedrite

Gangue minerals. Barite, dolomite

Geologic description:

The mineralization at the Bornite prospect consists of sulfide mineralsin a matrix of brecciated, intensely
folded and faulted dolomite and limestone of the Devonian Bornite marble, a 3000-ft.-thick unit of
carbonate rocks (Hitzman and others, 1986). The main ore minerals are bornite and chal copyrite but
carrollite, chalcocite, galena, germanite, renierite, sphalerite, and tennantite-tetrahedrite also occur in
smaller amounts. The deposit is structurally and stratigraphically confined to the Devonian dolomite,
limestone, and cal careous phyllite along the fault (?) -controlled margin of a carbonate bank adjacent to a
shale-filled graben. Hitzman and others believed the deposit to have formed along arifted continental
margin in Late Devonian time. Rigby and others (2011), however, describe Bornite as a copper-cobalt
deposit with Mississippi Valley and Olympic Dam affinities.

From the 1950s and into the 1980s, Kennecott Exploration Co. explored the Bornite deposit underground
from a shaft and workings on two levels and also extensive surface drilling. In 2011 NovaGold Resources
Inc. and the NANA Native Corporation, who owns the land, reached an agreement to explore the deposit
(Petsel and others, 2011). NovaGold drilled 6 holesin 2011 totaling about 2,600 meters to verify
Kennecott's earlier work and 9 other exploration holes totaling 3,500 meters (NovaGold Resources Inc.,
2011a, 2011b). The NovaGold drilling not only verified the earlier datain several high-grade intercepts, it
also identified a new South Reef zone that significantly increases the the size of the deposit. Some notable
intercepts were: 1) four intervals that totaled 111.3 meters in one hole that averaged 2.1 percent copper; 2)
26.3 meters that averaged 6.7 percent copper; 3) 93.2 meters that averaged 2.1 percent copper, 4) 31.9
meters that averaged 5.4 percent copper; 5) 110.6 meters that averaged 2.6 percent copper; 6) 153.1 meters
that averaged 1.2 percent copper, and 7) 178 meters that averaged 4.0 percent copper and thisincluded 59.2
meters that averaged 12.0 percent copper.

Hitzman (1986) estimated Bornite to have a resource of 90 million tons with a grade of 1.2 percent
copper.

Asreported in 2014, the Bornite Project is estimated to contain 2.16 billion pounds of copper (6.8 million
tonnes grading 1.19 percent copper) in the indicated category and 3.3 billion pounds of copper (90.8 million
tonnes grading 1.64 percent copper) in the inferred category (Davis and others, 2014).
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Alteration:
Dolomitization (Davis and others, 2014).

Age of mineralization:
Late Devonian by analogy with other depositsin the Ambler mineral belt (Davis and others, 2014).

Generic deposit model:

Deposit modd:
Mississippi Valley or Olympic Dan similarities? Kipushi Cu-Co deposit? (Cox and Singer, 1986, model
32c¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
32c?

Production Status: None
Site Status. Active

Workings/exploration:

From the 1950s into the 1980s, K ennecott Exploration Co. explored the Bornite deposit underground from
a shaft and workings on two levels and also by extensive surface drilling. In 2011 NovaGold Resources Inc.
and the NANA Native Corporation who own the land reached an agreement to explore the deposit (Petsel
and others, 2011). NovaGold drilled 6 holes in 2011 totaling about 2,600 meters to verify the Kennecott's
earlier work and 9 other exploration holes totaling 3,500 meters (NovaGold Resources Inc., 2011a, 2011b).

The NovaGold drilling not only verified the earlier datain several high-grade intercepts, it also identified
anew South Reef zone that significantly increasesthe the size of the deposit. Some notable intercepts were:
1) 4 intervalsthat totaled 111.3 metersin one hole that averaged 2.1 percent copper; 2) 26.3 meters that
averaged 6.7 percent copper; 3) 93.2 meters that averaged 2.1 percent copper, 4) 31.9 meters that averaged
5.4 percent copper; 5) 110.6 meters that averaged 2.6 percent copper; 6) 153.1 meters that averaged 1.2
percent copper, and 7) 178 meters that averaged 4.0 percent copper and thisincluded 59.2 meters that
averaged 12.0 percent copper.

In 2012, NovaCopper captured extensive physical property data at Bornite including resistivity,
chargeability, specific gravity, and magnetic susceptibility data for use in modeling the existing ground
induced polarity (IP) and gravity surveys, and the airborne electromagnetic (EM) and magnetic surveys. In
general, some broad comments can be made concerning geophysical domains in and around mineralization
at Bornite. Mineralization is characterized by low resistivity, less than 20 ohms, ambiguous but elevated,
oftenirregular chargeability highs (greater than 35 milliradians) marginal to the mineralization, and 3to 5
milligal gravity anomalies. Mineralization appears to lie along the flanks of 20 to 150 nanoteslas long wave
magnetic anomalies (Davis and others, 2014).

Asreported in 2014, the Bornite Project is now estimated to contain 2.16 billion pounds of copper (6.8
million tonnes grading 1.19 percent copper) in the indicated category and 3.3 billion pounds of copper (90.8
million tonnes grading 1.64 percent copper) in the inferred category (Davis and others, 2014).

Production notes:
None.

Reserves:

Asreported in 2014, the Bornite Project is now estimated to contain 179 million pounds of copper (6.8
million tonnes grading 1.19 percent copper) in the indicated category and 3.3 billion pounds of copper (90.8
million tonnes grading 1.64 percent copper) in the inferred category (Davis and others, 2014).

The historic resource estimate from Hitzman (1986) was 90 million tons with an average of 1.2 percent
copper (Hitzman and others, 1986).

On April 19, 2016, Trilogy Metals Inc. released an updated resource estimate, and on May 16, 2016, filed
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aNI 43-101 technical report for the Bornite deposit (Davis and others, 2016). The updated resource resulted
in contained copper in indicated resources increasing from 334 to 913 million pounds, constituting a 173
percent increase in contained metal over the previous resource estimate. Total contained copper in inferred
resources decreased from 5,696 to 5,450 million pounds copper (1,768 million pounds in-pit at 0.5 percent
copper cut-off grade; 3,683 million pounds below-pit at 1.5 percent copper cut-off grade), which constitutes
a4 percent decrease in contained metal due principally to moving in-pit inferred resources to the indicated
category. The resource update incorporated a new, 3D lithology, alteration, and structural model for the
Bornite deposit, as well as results from previously un-sampled or partially sampled historical Kennecott drill
core. Trilogy continued environmental baseline data collection, but no exploration or drilling was conducted
in 2016 at Bornite (Athey and Werdon, 2017).

Additional comments:;
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Rigby, N., Michagl, N., and Raffield, M., 2011, NI 43-101 preliminary economic assessment, Ambler
project, Kobuk, Alaska: Internal company report for NovaGold Resources Inc., 209 p. (posted on
www.sedar.com, May 10, 2011)

http://www.sedar.com/GetFile.do? ang=EN& docClass=24& i ssuerNo=00000880& fileName=/csfsprod/data
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011%5Cfiled%5CNovaGold_TRmay10.pdf (as of December 16, 2014).

Primary Reference: Davis and others, 2014
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Reporter(s): JM. Schmidt (USGS); S.W. Nelson (USGS retired); D.J. Grybeck (Contractor, USGS); A. Angel
(Alaska Earth Sciences, Inc.); V.C. Zinno (Alaska Earth Sciences, Inc.); M.B. Werdon (DGGYS)

Last report date: 2017-08-26
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Site name(s): Arctic

Sitetype: Prospect

ARDF no.: AR025

Latitude: 67.174 Quadrangle: AR A-1
Longitude: 156.3875

L ocation description and accuracy:

The Arctic prospect is about 1.2 miles east of VABM 3725 'Riley' on aridge above the Kogoluktuk River
in the Ambler district. The property is shown as a group of prospect symbols on the USGS 1:63,360-scale
topographic map in the southeast quarter of section 34, T. 21 N., R. 11 E., of the Kateel River Meridian. The
location is well-known and accurate to within 500 feet.

Commodities:
Main: Ag, Au, Cu, Pb, Zn
Other: Sb

Ore minerals: Arsenopyrite, barite, bornite, chalcocite, chalcopyrite, galena, pyrite, pyrrhotite, sphalerite,
gtibnite, tennantite-tetrahedrite

Gangue minerals. Calcite, quartz, talc

Geologic description:

Arcticis one of several volcanogenic depositsin the Ambler schist belt along the south flank of the
Brooks Range. The deposits may be part of arifted continental margin (Schmidt, 1981). Arcticisa
syngenetic deposit hosted in the Ambler Schist Belt, a thick sequence of Devonian or Mississippian, low to
medium-grade metamorphosed basaltic and rhyolitic rocks, submarine ash flow tuffs, volcaniclastic and
minor plutonic rocks, and pelitic, carbonaceous, and cal careous metasedimentary rocks. These rocks are part
of alarge fold structure termed the Kalurivik arch. A Devonian or Mississippi age of mineralization is based
both on fossil evidence and on U-Pb radiometric dating (Hitzman and others, 1986).

The Arctic polymetallic, stratabound, volcanogenic deposit consists of tabular bodies of banded massive
and disseminated sulfides, one foot to more than 55 feet thick, composed of 20 percent to 90 percent pyrite,
chalcopyrite and sphalerite, along with lesser amounts of pyrrhotite, chalcocite, bornite, galena, tennantite-
tetrahedrite, arsenopyrite and stibnite (Schmidt, 1988). The sulfides are enclosed in calcareous talcose to
guartzose lenses within a metavol canic (rhyalitic) unit. The deposit is about 3,000 feet by 2,200 feet in area
and about 270 feet thick. The massive sulfide occurrences are covered by a small gossan cap 9 to 15 feet

deep.

Alteration:

Chlorite-rich rocks in the footwall and surrounding the sulfides form an alteration zone containing a
complex assemblage of barium fluorphlogopite, talc, Mg-chlorite, barite, phengite, quartz, and calcite
(Schmidt, 1988).

Age of mineralization:
Devonian-Mississippian, the age of the host rocks (Hitzman and others, 1986).

Generic deposit model:

Page26



Alaska Resour ce Data File ARO025

Deposit model:
Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a

Production Status: None
Site Status: Active

Workings/exploration:

Kennecott completed 70 drill holesin the Arctic deposit in the 1970s and defined an inferred resource of
36.3 million tons of ore.

NovaGold Resources, Inc. (2007) reached an earn-in agreement with Kennecott Exploration Company and
Kennecott Arctic Company (subsidiaries of Rio Tinto PLC) in March 2004. The agreement covers a 35,000
acre areain the Ambler district. Initial exploration by NovaGold in 2004 focused on the Arctic deposit and
included new descriptions of existing core, structural geology studies, and drilling 11 infill holes totaling
9,768 feet. These holes confirmed previous drill results and helped refine the three-dimensional geologic
model for the Arctic deposit. Some 2004 drill intercepts reported by NovaGold include: 1) hole AR04-80
had 6.5 meters with 3.36 percent copper, 0.91 gram of gold per tonne, 1.90 percent lead, and 7.93 percent
zinc; 2) hole AR04-86 had 12.5 meters with 3.76 percent copper, 0.91 gram of gold per tonne, 52.4 grams of
silver per tonne, 0.58 percent lead, and 6.01 percent zinc, or an 8.0 percent copper equivaent; 3) hole
ARO04-87 had 7.4 meters with 9.65 percent copper, 0.73 grams of gold per tonne, 108.2 grams of silver per
tonne, 1.64 percent lead, and 10.35 percent zinc, or 16.9 percent copper equivalent.

In 2005, NovaGold drilled about 3,000 meters of core hole and carried out district-scale surface geology,
geochemistry, and geophysical surveys (NovaGold Resources, Inc., 2007). In 2006, NovaGold drilled 12
holes to test geophysical anomalies near the Arctic deposit and outlined additional mineralization. They also
carried out extensive detailed surface geol ogic mapping and geochemical surveying. As of May 2011, the
deposit has been explored by 119 core holes totaling about 25,000 meters, 96 of which are in mineralization.
In 2011, NovaGold commissioned a comprehensive NI 43-101 preliminary economic assessment of the
deposit that included a statement of its resources (Rigby and others, 2011).

Assuming a net smelter return of $75 per ton, the deposit has an indicated resource of 16.845 million tons
with an average grade of 4.14 percent copper, 6.03 percent zinc, 0.94 percent lead, 0.83 gram of gold per
tonne, and 59.62 grams of silver per ton. It has an addition inferred resource of 12.087 million tons with an
average grade of 3.53 percent copper, 4.94 percent zinc, 0.79 percent lead, 0.067 grams of gold per tonne,
and 48.04 grams of silver per tonne.

In 2016, Trilogy Metals Inc. (formerly NovaCopper Inc.) drilled atotal of 3,058 metersin 13 holes at their
Arctic volcanogenic massive sulfide deposit. Significant resultsinclude: hole AR16-0155, which intersected
3 mineralized intervals, including 36.36 meters of 2.27 percent copper, 0.27 gram of gold per tonne, 25.3
grams of silver per tonne, 0.36 percent lead, and 2.54 percent zinc, and 8.48 meters of 6.14 percent Cu, 1.32
grams of gold per tonne, 96.6 grams of silver per tonne, 1.93 percent lead, and 8.27 percent zinc; hole
AR16-0148, which intersected 4 mineralized intervals, including 21.22 meters of 3.79 percent copper, 0.85
gram of gold per tonne, 69.1 grams of silver per tonne, 0.99 percent lead, and 5.78 percent zinc; hole AR16-
0150, which intersected 5 mineralized intervals, including 16.60 meters of 5.40 percent copper, 0.20 gram
of gold per tonne, 46.0 grams of silver per tonne, 1.23 percent lead, and 6.69 percent zinc; and hole AR16-
0153, which intersected 12.59 meters of 2.49 percent copper, 0.86 gram of gold per tonne, 56.6 grams of
silver per tonne, 2.17 percent lead, and 9.64 percent zinc. Trilogy plans to complete a prefeasibility study
and update the resource estimates for the Arctic deposit in 2017 (Athey and Werdon, 2017).

Production notes:
None.

Reserves:
Kennecott completed 70 drill holes in the Arctic deposit in the 1970s and estimated an inferred resource of
36.3 million tons grading 4.0 percent copper, 5.5 percent zinc, 0.8 percent lead, 0.7 gram of gold per tonne,
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and 54.9 grams of silver per tonne, or 8.0 percent copper equivalent (Eakins and others, 1985).

In 2011, NovaGold commissioned a comprehensive NI 43-101 preliminary economic assessment of the
deposit that included a statement of its resources (Rigby and others, 2011). Assuming a net smelter return of
$75 per ton, the deposit has an indicated resources of 16.845 million tonnes with an average grade of 4.14
percent copper, 6.03 percent zinc, 0.94 percent lead, 0.83 grams of gold per tonne, and 59.62 grams of silver
per tonne. It has an addition inferred resource of 12.087 million tons with an average grade of 3.53 percent
copper, 4.94 percent zinc, 0.79 percent lead, 0.067 grams of gold per tonne, and 48.04 grams of silver per
tonne.

In 2013, NovaGold commissioned a comprehensive Preliminary Economic Assessment report (43-101
compliant). Using a constant net smelter return of $35.01 per tonne milled, they report 1) 23.848 million
tonnes indicated with an average grade of 3.26 percent copper, 4.45 percent zinc, 0.76 percent lead, 0.71
gram of gold per tonne, and 53.2 grams of silver per tonne; and 2) 3.368 million tonnes inferred with an
average grade of 3.22 percent copper, 3.84 percent zinc, 0.58 percent lead, 0.59 percent gold, and 41.5
percent silver (Wilkins and others, 2013).

Asof 2016, the Arctic deposit has atotal indicated and inferred resource of 27.2 million tonnes with 3.25
percent copper, 4.37 percent zinc, an in situ lead grade of 0.74 percent, 0.02 ounce of gold per tonne, and
1.51 ounces of silver per tonne, for contained metals of 1,952 million pounds of copper, 2.623 million
pounds of zinc, 444 million pounds of lead, 610,000 ounces of gold, and 45.3 million ounces of silver
(Wilkins and others, 2013).

Additional comments:
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Primary Reference: Wilkins and others, 2013

Reporter(s): JM. Schmidt (USGS), S.W. Nelson (USGS retired); Travis Hudson (Applied Geology, Inc.); D.J.
Grybeck (Contractor, USGS); A. Angel (Alaska Earth Sciences, Inc.); V.C. Zinno (Alaska Earth
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Site name(s): Horse Creek; CIiff; Dh; Lost

Sitetype: Prospect

ARDF no.: AR029

Latitude: 67.31 Quadrangle: AR B-2
Longitude: 156.7

L ocation description and accuracy:

Located north of VABM Ruby on ridge between Ambler and Shungnak Riversin Sec. 17, T. 22 N., R. 10
E., of the Kateel River Meridian. Shown aslocality 39 in Mayfield and Grybeck (1978) and accurate to
within 1000 ft. (600m).

Commaodities:

Main: Cu, Pb, Zn

Other: Ag
Oreminerals: Bornite, chalcopyrite, galena, pyrite, sphalerite
Gangue minerals. Calcite, muscovite, quartz, sericite

Geologic description:

Pyrite, chalcopyrite, bornite, galena and sphalerite form lenses, stringers, disseminations, and locally
massive pods in metamorphosed Devonian-Mississippian volcanic, volcaniclastic, and sedimentary rocks.
Sulfide lenses are complexly folded and faulted. Country rocks are interbedded porphyroblastic quartz-
muscovite-cal cite schist, graphitic schist, greenstone, (some have pillow structure, and some occur as plugs
and sills throughout the section), and weakly metamorphosed semischistose graywacke (Nana Development
Corp., written communication, 1997). Deposit is reported similar to Arctic deposit (AR025). Horse Creek it
isahighly complex deformed sequence of predominantly country rock schists and greenstones. Exposures
are found along a prominent north-south trending cliff. Two inter-layered sequences of 'package’ rocks have
been identified; and contain the Cliff North/Horse Creek mineral showings. The Horse Creek occurrenceis
on the north limb of an overturned syncline and the Cliff North (described in more detail separately)
occurrence is on the south limb (Ellis, 1980).

Alteration:

Quartz, chlorite, calcite, and sericite alteration is associated with mineralization; there is also sericite-
altered quartz -muscovite-schist (Ellis, 1980).

Age of mineralization:
Devonian, based on age of host rock (Ellis, 1980).

Generic deposit model:

Deposit modd:
Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a
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Production Status: None
Site Status: Probably inactive

Workings/exploration:

Initial exploration efforts started in the early 1970s. Exploration efforts include geochemical surveys such
asrock, soil, and stream sediment sampling, hand trenching, geologic mapping, geophysical surveys that
included induced polarity (IP) and electromagnetic (EM) surveys, and diamond core drilling of eight drill
holes. The majority of thiswork was completed between 1976 and 1980 (Ellis, 1980).

Production notes:
None.

Reserves:
None.

Additional comments:

This massive sulfide prospect isin the Ambler schist belt. Nana Development Corporation information
based on a 1984 unpublished Bear Creek Exploration report.

Cliff North and Cliff South are referred to in thisrecord generally as'Cliff'. In 2014, Cliff North and Cliff
South were created as a separate records from Horse Creek since both are on separate parts of alarge
overturned syncline and the prospects are separated by about a mile from Horse Creek (W.T. Ellis, Vice
President, Alaska Earth Sciences, Inc., oral commun., 2014).

References:
Cox, D.P., and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.
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Mines Open-File Report 103-78, 529 p., 11 sheets.

Ellis, W.T., 1980, Ambler River Project, Alaska, Project Memorandum No. 7, Summary Report of Past
Field Investigations and 1980 Field Investigations, Sunshine Mining Company, 114 p. (Report held at
Alaska Earth Sciences, Inc., Anchorage, AK).

Hitzman, M.W., Smith, T.E., and Proffett, JM., Jr., 1982, Bedrock geology of the Ambler district,
southwestern Brooks Range, Alaska: Alaska Division of Geological and Geophysical Surveys Geologic
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Mayfield, C.F., and Grybeck, D., 1978, Mineral occurrences and resource map of the Ambler River
quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-120-1, 1 sheet, scale 1:250,000.

Sicherman, H.A., Russall, R.H., and Fikkan, P.R., 1976, The geology and mineralization of the Ambler
district, Alaska: Spokane, Wash., Bear Creek Mining Company, 22 p.

Primary Reference: Ellis, 1980
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Last report date: 2014-03-11
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Sitename(s): Smucker; Charlie; Patti; Puzzle; Ambler 4-B

Sitetype: Prospect

ARDF no.: AR033

Latitude: 67.298 Quadrangle: AR B-3
Longitude: 157.1609

L ocation description and accuracy:

Located on ridge east of VABM Sleet in NW1/4 NW1/4, 0.6 mile from the center of section 20, T. 22 N.,
R. 8 E., of the Kateel River Meridian. Prospect at approximately 1,400 ft in elevation. Accurately located to
within 300 ft.

Commaodities:

Main: Ag, Cu, Pb, Zn

Other: Au
Oreminerals: Chalcopyrite, galena, owyheeite, pyrite, sphalerite
Gangue minerals: Calcite, chlorite, muscovite, quartz, sericite

Geologic description:

Layered sulfide zone 9 ft to 27 ft. (3 m to 9 m) thick, continuos for at least 6000 ft (2000 m) along strike,
consists of banded, fine to medium grained pyrite, sphalerite, galena, chalcopyrite and minor owyheeitein a
silica-calcite-pyrite matrix. The country rocks are characteristic of the Devonian-Mississippian Ambler
seguence and consist dominantly of well-foliated porphyroblastic quartz-fel dspar-muscovite-chlorite schist
interlayered with quartz-muscovite-chlorite phyllite, graphitic phyllite, calcite-mica schist and marble.
Mineralized zone is repeated by complex folding (Nana Development Corp., written communication, 1997).

Alteration:
No hydrothermal ateration of wall rock evident (Hitzman and others, 1986).

Age of mineralization:
Devonian (Hitzman and others, 1986).

Generic deposit model:
Deposit model:

Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a

Production Status: None
Site Status: Active?

Workings/exploration:
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Surface geologic mapping, geochemical sampling (soil grids), electromagnetic measurements,
magnetometer measurements, and eight drill holes by 1984 (Nana Devel opment Corp., written
communication, 1997). According to Mayfield and Grybeck (1978) two drill samples 2400 ft (820 m) apart
intersected layered sulfide zones 9 ft. to 27 ft. (3 m to 9 m) thick assaying 100 g/ton Ag, 2-8 percent Zn and
1-1.6 percent Ph. Grades from drill samplesindicated 3.8 percent Zn, 1.2 to 1.6 percent Pb, 69-514 g/ton
Ag.

Production notes:
None.

Reserves:

Hitzman and others (1986) report greater than eight million metric tons grading 0.8 percent Cu, 6.8
percent Zn, 2.3 percent Pb, 200 g/ton Ag. Bundzten (1996) reported 'significant' tonnage grading 1.5 percent
Pb, 5 percent-10 percent Zn, 103-343 g/ton Ag, and minor Au.

Additional comments:

Excellent example of stratiform volcanogenic sulfide deposit typical of the Ambler sequence in the
southern Brooks Range. Thisis the westernmost known occurrence of this type deposit in the southern
Brooks Range. All available data suggest Smucker to be relatively significant in size (Hitzman and others,
1986).

Thislocation was changed in 2014 from the 1997 version of this record. The 1997 version was mislocated
(W.T. Ellis, Vice President, Alaska Earth Sciences, Inc., oral commun., 2014).
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mineral industry, 1984: Alaska Division of Geological and Geophysical Surveys Special Report 38, 57 p.
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Site name(s): Kogo

Sitetype: Prospect
ARDF no.: AR066
Latitude: 67.241 Quadrangle: AR A-1
Longitude: 156.411

L ocation description and accuracy:

The prospect is equidistant between the Shungnak and Kogoluktuk Riversinthe NW1/4 Section 10, T. 21
N., R. 11 E., of the Kateel River Meridian. The prospect is at an approximate elevation of 2,600 ft. The
location is accurate within 1000 feet.

Commaodities:

Main: Ag, Cu, Pb, Zn

Other:
Oreminerals. Chalcopyrite, galena, pyrite, pyrrhotite, sphalerite
Gangue minerals. Calcite, graphite, quartz, sericite, talc

Geologic description:

The Kogo prospect can be divided into two distinct sequences. The north and east rocks consist
predominantly of metasediments and metavol canics (greenstone). To the south and west a sequence exists
consisting of metasediments, carbonate schists, black schists, white schists, marbles, rhyolites. The
mineralized occurrence is semi-massive to disseminated sulfides in the metavolcanic schists. The greenstone
host rock has been complexly folded and faulted (Ellis, 1980).

The deposit was first discovered in 1974 as a hydrogeochemical anomaly; a copper-precipitating spring
was reported to Sunshine Mining Company by R.R. Walters. A white precipitate coated rocks downstream
from the spring (Ellis, 1980).

Alteration:
Quartz, sericite, and pyrite alteration is associated with mineralization (Ellis, 1980).

Age of mineralization:
Devonian, based on age of host rock (Ellis, 1980).

Generic deposit model:

Deposit model:
Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a

Production Status: None

Site Status: Inactive
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Workings/exploration:

Initial exploration efforts started in the mid-1970s. Exploration efforts included geochemical surveys such
asrock, soil, and stream sediment sampling, mapping, geophysical induced polarity (IP) survey, and two
shallow exploration diamond core holes. Thiswork was done to determined the cause of the anomalous
stream sediments, which was speculated to derive from a deeply buried metalized source. Despite the
geophysical work, a mineralized source was not found. A 50 foot mineralized drill section averaged about
0.02 percent silver, 0.05 percent zinc, 0.1 percent copper, and 0.4 percent lead in hole Kogo-1. The magjority
of thiswork was completed between 1976 and 1980 by Sunshine Mining Company (Ellis, 1980).

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): ClIiff North

Sitetype: Prospect
ARDF no.: AR067
Latitude: 67.295 Quadrangle: AR B-2
Longitude: 156.706

L ocation description and accuracy:
Located equidistant between the Ambler and Shunghak Rivers, section 22 T. 22 N., R. 10 E., of the Kateel
River Meridian at approximately 3,500 ft in elevation. The coordinates are accurate to within 500 ft.

Commaodities:

Main: Ag, Cu, Pb, Zn

Other:
Oreminerals. Chalcopyrite, galena, pyrite, sphalerite
Gangue minerals. Calcite, quartz, sericite

Geologic description:

The Cliff South prospect isin ahighly complex deformed sequence of predominantly country rock schists
and greenstones. Exposures are found along a prominent north-south trending cliff. Two inter-layered
seguences of metamorphosed Devonian-Mississippian volcanic, volcaniclastic, and sedimentary rocks have
been identified; these contain the Cliff North/Horse Creek and Cliff South mineral showings. The structure
isvery complicated and all three prospects are different parts of alarger structure. The Horse Creek
(ARO029) occurrenceis on the north limb of an north-dipping overturned syncline, the Cliff North
occurrence is on the south limb of the overturned syncline, while Cliff South is on the open south limb of a
corresponding overturned anticline between Cliff South and Cliff North (Ellis, 1980).

Mineralization is characterized by copper, lead, zinc, and silver occurring as massive, semi-massive, and
disseminates sulfide found in outcrop and by diamond drilling. Detailed mapping of this zone indicated that
the mineral horizons contain widespread mineralization, with locally cal careous lenses of massive sulfides
up to 8 feet thick (Ellis, 1980).

Alteration:
Strong sulfide oxidation. Quartz, chlorite, calcite, and sericite alteration is associated with mineralization;
there is also sericite-altered quartz -muscovite-schist (Ellis, 1980).

Age of mineralization:
Devonian, based on age of host rock (Ellis, 1980).

Generic deposit model:

Deposit model:
Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a
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Production Status: None
Site Status: Probably inactive

Workings/exploration:

Initial exploration efforts started in the early 1970s. Exploration efforts to date includes geochemical
surveys such as rock, soil, and stream sediment sampling, hand trenching, geophysical surveys that included
induced polarity (IP) and electromagnetic (EM) surveys, and diamond core drilling. Most of the drill holes
contained two mineralized zones that averaged 8 to 14 feet thick. They averaged from 0.3 to 1.4 percent
copper, 0.6 to 1.9 percent lead, 2.5 to 5.5 percent zinc, and 0.5 to 2.0 ounces per ton silver. Rock chip
samples have assayed as high as 2.7 percent copper, 3.9 percent lead, 8,4 percent zinc, and 4.6 ounces per
ton silver. A high conductive geophysical anomaly correlates with anomal ous geochemical samples. The
majority of this work was completed between 1976 and 1980 by Sunshine Mining Company (Ellis, 1980).

Production notes:
None.

Reserves:
In 1980, Sunshine Mining Company estimated a geologic reserve of 6.5 million tons ore grading 0.5
percent Cu, 1.0 opt Ag, 0.9 percent Pb, and 2.5 percent Zn (ELis, 1980).

Additional comments:

Cliff North is referred to under Horse Creek (AR029) generally as 'Cliff'. In 2014, Cliff North was created
as a separate record from Horse Creek since both are on separate parts of alarge overturned syncline and the
prospects are separated by about amile (W.T. Ellis, Vice President, Alaska Earth Sciences, Inc., oral
communication, 2014).

References:
Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models. U.S. Geological Survey Bulletin 1693, 379
p.

Ellis, W.T., 1980, Ambler River Project, Alaska, Project Memorandum No. 7, Summary Report of Past
Field Investigations and 1980 Field Investigations, Sunshine Mining Company, 114 p. (Report held at
Alaska Earth Sciences, Inc., Anchorage, AK).

Ellis, W.T., 1983, Ambler River Project, Alaska, Project Memorandum No. 10, 1983 Field Investigations,
Sunshine Mining Company, 49 p. (Report held at Alaska Earth Sciences, Inc., Anchorage, AK).

Hitzman, M.W., Profett, JM., Jr., Schmidt, J.M., and Smith, T.E., 1986, Geology and mineralization of the
Ambler district, northwestern Alaska: Economic Geology, v. 81, p. 1592-1618.

Hitzman, M.W., Smith, T.E., and Proffett, JM., Jr., 1982, Bedrock geology of the Ambler district,

southwestern Brooks Range, Alaska: Alaska Division of Geological and Geophysical Surveys Geologic
Report 75, 2 sheets, scales 1:125,000, and 1:166,667.

Mayfield, C.F., and Grybeck, D., 1978, Mineral occurrences and resource map of the Ambler River
guadrangle, Alaska: U.S. Geological Survey Open-File Report 78-120-1, 1 sheet, scale 1:250,000.

Sicherman, H.A., Russell, R.H., and Fikkan, P.R., 1976, The geology and mineralization of the Ambler
district, Alaska: Spokane, Wash., Bear Creek Mining Company, 22 p.

Primary Reference: Ellis, 1980

Reporter(s): A. Angel (Alaska Earth Sciences, Inc.); V.C. Zinno (Alaska Earth Sciences, Inc.)

Page37



Alaska Resour ce Data File ARO067

Last report date: 2014-03-11
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Site name(s): Cliff South

Sitetype: Prospect
ARDF no.: AR068
Latitude: 67.278 Quadrangle: AR B-2
Longitude: 156.683

L ocation description and accuracy:
Approximately 1.5 miles west of the Shunghak Rivers, section 29, T. 22 N., R. 10 E., of the Kateel River
Meridian, at approximately 3,200 ft in elevation. The coordinates are accurate to within 500 feet.

Commaodities:
Main: Ag, Cu, Pb, Zn
Other:
Oreminerals:
Gangue minerals. Calcite, quartz, sericite

Geologic description:

The Cliff South prospect isin ahighly complex deformed sequence of predominantly country rock schists
and greenstones. Exposures are found along a prominent north-south trending cliff. Two inter-layered
seguences of metamorphosed Devonian-Mississippian volcanic, volcaniclastic, and sedimentary rocks have
been identified; these contain the Cliff North/Horse Creek and Cliff South mineral showings. The structure
isvery complicated and all three prospects are different parts of alarger structure. The Horse Creek
(ARO029) occurrenceis on the north limb of an north-dipping overturned syncline, the Cliff North
occurrence is on the south limb of the overturned syncline, while Cliff South is on the open south limb of a
corresponding anticline between Cliff South and Cliff North (Ellis, 1980).

Mineralization is characterized by copper, lead, zinc, and silver occurring as massive, semi-massive, and
disseminates sulfide found in outcrop and by diamond drilling. Detailed mapping of this zone indicated that
the mineral horizons contain widespread mineralization, with locally cal careous lenses of massive sulfides
up to 8 feet thick (Ellis, 1980).

Alteration:

Age of mineralization:
Devonian, based on age of host rock (Ellis, 1980).

Generic deposit model:

Deposit model:
Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a
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Production Status: None
Site Status: Probably inactive

Workings/exploration:

Initial exploration efforts started in the mid 1970s. Exploration efforts to date includes geochemical
surveys such as rock, soil, and stream sediment sampling, geophysical surveys that included induced
polarity (IP) and electromagnetic (EM) survey, and three diamond drill holes. Gossan samples assayed as
high as 13,000 parts per million (ppm) Cu, 19,000 ppm Pb, 9,000 ppm Zn, and 220 ppm Ag. The
mineralized zonesin drill holes averaged 25 feet thick of 0.25 percent copper, 1.0 lead, 3.0 percent zinc and
1.0 ounce per ton silver. The majority of thiswork was completed between 1976 and 1983 by Sunshine
Mining Company (Ellis, 1980, 1983).

Production notes:
None.

Reserves:
None.

Additional comments:

Cliff South is referred to under Horse Creek (AR029) generally as 'Cliff'. In 2014, Cliff South (and Cliff
North) was created as a separate record from Horse Creek since both are on separate parts of alarge
overturned syncline and the prospects are separated by about amile (W.T. Ellis, Vice President, Alaska
Earth Sciences, Inc., ora communication, 2014).

References:
Cox, D.P., and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Ellis, W.T., 1980, Ambler River Project, Alaska, Project Memorandum No. 7, Summary Report of Past
Field Investigations and 1980 Field Investigations, Sunshine Mining Company, 114 p. (Report held at
Alaska Earth Sciences, Inc., Anchorage, AK).

Ellis, W.T., 1983, Ambler River Project, Alaska, Project Memorandum No. 10, 1983 Field Investigations,
Sunshine Mining Company, 49 p. (Report held at Alaska Earth Sciences, Inc., Anchorage, AK).

Hitzman, M.W., Profett, JM., Jr., Schmidt, JM., and Smith, T.E., 1986, Geology and mineralization of the
Ambler district, northwestern Alaska: Economic Geology, v. 81, p. 1592-1618.

Hitzman, M.W., Smith, T.E., and Proffett, JM., Jr., 1982, Bedrock geology of the Ambler district,
southwestern Brooks Range, Alaska: Alaska Division of Geological and Geophysical Surveys Geologic
Report 75, 2 sheets, scales 1:125,000, and 1:166,667.

Mayfield, C.F., and Grybeck, D., 1978, Mineral occurrences and resource map of the Ambler River
guadrangle, Alaska: U.S. Geological Survey Open-File Report 78-120-1, 1 sheet, scale 1:250,000.

Sicherman, H.A., Russall, R.H., and Fikkan, P.R., 1976, The geology and mineralization of the Ambler
district, Alaska: Spokane, Wash., Bear Creek Mining Company, 22 p.

Primary Reference: Ellis, 1980
Reporter(s): A. Angel (Alaska Earth Sciences, Inc.); V.C. Zinno (Alaska Earth Sciences, Inc.)

Last report date: 2014-03-11
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Site name(s): Bud

Sitetype: Prospect
ARDF no.: AR069
Latitude: 67.219 Quadrangle: AR A-2
Longitude: 156.68

L ocation description and accuracy:

The Bud prospect islocated in section 16, T. 21 N., R. 10 E., of the Kateel River Meridian, at an elevation
of approximately 2,600 ft. Thislocation is accurate to within 1000 feet.

Commaodities:

Main: Ag, Cu, Zn

Other: Au, Pb
Oreminerals: Chalcopyrite, galena, gold, pyrite, silver, sphalerite
Gangue minerals. Calcite, quartz, sericite

Geologic description:

The Bud Prospect hosted in Ambler sequence of metamorphosed Devonian and Mississippian volcanic,
volcaniclastic, and sedimentary rocks. Ore minerals are concentrated in a felsic tuffaceous sedimentary
section of rocks containing numerous basalt sills and flows immediately above a basal carbonate section
(Hitzmann and others, 1986).

Thelocal stratigraphy at Bud include over 700 feet of white-green quartz mica schist, non-porphyritic
white rhyolite, button schist, porphyroblastic white schist, graphite schist, and varieties of mafic
metacarbonate and greenstone. Both footwall and hanging wall units are composed of quartz-chlorite-
muscovite schist. In general, the entire sequence has an average strike of on N 70 W, and dips southward at
35 to 50 degrees. The mineralized horizon at Bud is stratigraphically the same as the Sunshine Creek
(ARQ28), prospect approximately 1 mileto the east (Ellis, 1984).

Alteration:
Quartz, chlorite, calcite, and sericite alteration is associated with mineralization (Ellis, 1980).

Age of mineralization:
Devonian, based on age of host rock (Ellis, 1984).

Generic deposit model:

Deposit model:
Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a

Production Status: None

Page4l



Alaska Resour ce Data File ARO069

Site Status: Active?

Workings/exploration:

Initial exploration efforts started in the mind 1970s and includes surveys such as soil, stream sediment,
and rock sampling, hand trenching, geologic mapping, geophysical surveys, and 3,670 ft of diamond core
drilling in seven holes. Exploration was completed by Sunshine Mining Company in 1974 and subseguent
exploration through drilling was completed Anaconda Copper Company. The discovery gossan contains
0.05 to 0.25 ounces per ton gold. Drill hole Bud 87-03 assayed 1.7 percent copper, 0.41 percent lead, 1.5
percent zinc 2.0 ounce per tonne silver and 0.017 ounce per ton gold (Ellis, 1984).

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Cox, D.P., and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.
Ellis, W.T., 1980, Ambler River Project, Alaska, Project Memorandum No. 7, Summary Report of Past

Field Investigations and 1980 Field Investigations, Sunshine Mining Company, 114 p. (Report held at
Alaska Earth Sciences, Inc., Anchorage, AK).

Hitzman, M.W., Smith, T.E., and Proffett, JM., Jr., 1982, Bedrock geology of the Ambler district,
southwestern Brooks Range, Alaska: Alaska Division of Geological and Geophysical Surveys Geologic
Report 75, 2 sheets, scales 1:125,000, and 1:166,667.

Hitzman, M.W., Profett, JM., Jr., Schmidt, JM., and Smith, T.E., 1986, Geology and mineralization of the
Ambler district, northwestern Alaska: Economic Geology, v. 81, p. 1592-1618.

Mayfield, C.F., and Grybeck, D., 1978, Mineral occurrences and resource map of the Ambler River
quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-120-1, 1 sheet, scale 1:250,000.

Sicherman, H.A., Russall, R.H., and Fikkan, P.R., 1976, The geology and mineralization of the Ambler
district, Alaska: Spokane, Wash., Bear Creek Mining Company, 22 p.

Primary Reference: Ellis, 1980
Reporter(s): A. Angel (Alaska Earth Sciences, Inc.); V.C. Zinno (Alaska Earth Sciences, Inc.)

Last report date: 2014-03-11
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Site name(s): Ambler

Sitetype: Prospect
ARDF no.: AR070
Latitude: 67.277 Quadrangle: AR B-3
Longitude: 157.048

L ocation description and accuracy:

The Ambler prospect is located 2.0 miles east of Kaluriuik Creek at an elevation of 1,900 feet; in section
26, T. 22 N., R. 8 E., of the Kateel River Meridian. The location is accurate to within 500 feet.

Commaodities:

Main: Ag, Zn

Other: Au, Cu, Pb
Oreminerals: Galena, pyrite, silver, sphalerite
Gangue minerals. Calcite, quartz, sericite

Geologic description:

The Ambler prospect consists of arhyolite dome approximately 1000 feet thick, overlain by 500 feet of
layered schistose rhyolites and quartz latites, which include ignimbrites and sedimentary equivalents. The
rhyolite dome footwall contact is with a calc mica schist sequence, with numerous marble and graphitic
schist interbeds and thin cherty semi- to massive-sulfides. The footwall of the calc-schist unit consists of
guartz-chlorite-muscovite schist, which extends for several miles to the north. The hanging wall of the
rhyolite sequence consists of interbedded greenstone, calc-schist, black graphitic schist and gossanous
guartz-muscovite schist. These rocks dip gently to the south and are overlain by massive greenstone and
guartz-chlorite-muscovite country rock schist. At the top of the layered rhyolite sequenceis a gossan vent
about 40 feet thick, which has been interpreted to be an inactive degassing zone from alocal fumarolic
center, supported by a fragmental to vuggy rock texture and local silicification (Modroo,1983).

Mineralization consists of sulfide accumulations that are interpreted to be associated with the vent
degassing area. They occur as banded base metal sulfides associated with massive chert units (Modroo,
1983).

Drill holes were completed on adjacent claims (to the south and east) by Cominco, which reported 3 to 15
feet thick silver bearing massive sulfides. Assays from an outcropping massive sulfide lens with cherty
interbeds ran as high as 0.006 ounce of gold per ton, 4.96 ounces of silver per ton, 10 percent zinc, 0.78
percent lead, and 0.30 percent copper (Modroo,1983).

Alteration:
Quartz, chlorite, calcite, and sericite ateration is associated with mineralization (Modroo, 1983).

Age of mineralization:
Devonian, based on age of host rock (Modroo,1983).

Generic deposit model:

Deposit modd:
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Kuroko massive sulfide (Cox and Singer, 1986; model 28a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
28a

Production Status: None
Site Status: Probably inactive

Workings/exploration:

Anaconda Minerals Company explored the Ambler prospect claims from 1975 to 1982; past work
consisted of geologic mapping, geochemical and geophysical surveys, and 2,981 feet of diamond drilling in
six holes by Anaconda Copper Company. Additional drill holes have been completed on adjacent claims (to
the south and east) by Cominco, which reported 3 to 15 feet thick silver bearing massive sulfides. Assays
from an outcropping massive sulfide lens with cherty interbeds ran as high as 0.006 ounce of gold per ton,
4.96 ounces of silver per ton, 10 percent zinc, 0.78 percent lead, and 0.30 percent copper (Modroo,1983).

Production notes:
None.

Reserves:
None.

Additional comments:;

This record was created to give Ambler a separate record from Arctic (AR025). As of 2012, the two
prospects were grouped together despite that they are separate prospects and Ambler islocated 19 miles
from the Arctic deposit. Both sites are in the Ambler district.

References:
Cox, D.P., and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Modroo, E.R., 1983, Ambler River Project, Alaska, Project Memorandum No. 10, 1983 Field
Investigations, Sunshine Mining Company, 49 p. (Report held at Alaska Earth Sciences, Inc., Anchorage,
AK).

Primary Reference: Modroo,1983

Reporter(s): A. Angel and V.C. Zinno (Alaska Earth Sciences, Inc.)

Last report date: 2016-03-15
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Site name(s): South Reef

Sitetype: Prospect
ARDF no.: AR071
Latitude: 67.065 Quadrangle: AR A-2
Longitude: 156.91

L ocation description and accuracy:

Approximately 3,500 feet east southeast of Bornite (ARO18) at an elevation of 1,200 feet; section 9, T. 19
N., R. 9 E,, of the Kateel River Meridian. Thislocation is accurate to within 500 feet.

Commaodities:

Main: Cu

Other: Ag, Co, Zn
Oreminerals: Bornite, chalcocite, chalcopyrite
Gangue minerals: Barite, dolomite

Geologic description:

The geology of the South Reef deposit is composed of alternating beds of carbonate rocks (limestone and
dolostone) and calcareous phyllite. Limestone transitions laterally into dolostone, which hosts the majority
of the mineralization and is considered to be hydrothermal in origin. Spatial relationships and petrographic
work establish dolomitization as genetically related to early stages of the copper mineralizing system
(Hitzman, 1986).

Copper mineralization in the South Reef zone consists of one to three mineralized intervals (at a0.5
percent cut-off) coalescing into a crudely stratiform body hosted in secondary dolomite developed at or near
the Iron Mountain structure. The body, which is 250 to 300 meters wide and 750 meters long variesin true
thickness from roughly 10 metersto as much as 170 meters (Davis and others, 2014).

The South Reef deposit islocated within the Arctic Alaska Terrane, a sequence of mostly Paleozoic
continental margin rocks that make up the Brooks Range and North Slope of Alaska (Moore, 1992). Itis
within the Phyllite Belt geologic subdivision, which together with the higher-grade Schist Belt, stretches
almost the entire length of the Brooks Range and is considered to represent the hinterland of the Jurassic
Brooks Range orogeny. The southern margin of the Phyllite Belt is marked by melange and low angle faults
associated with the Kobuk River fault zone, while the northern boundary is thought to be gradational with
the higher-grade metamorphic rocks of the Schist Belt (Till and others, 2008).

Alteration:
Dolomitization (Davis and others, 2014).

Age of mineralization:

Sulfide mineralization (chal copyrite, pyrite, and bornite) from Bornite (Ruby Creek) was dated by Re-Os
techniques (Selby and others, 2009), producing an age of 384 + 4.2 Mafor main stage copper
mineralization.

Generic deposit model:

Deposit model:
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Mississippi Valley or Olympic Dam similarities? Kipushi Cu-Co deposit? (Cox and Singer, 1986, model
32c¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
32c?

Production Status: Undetermined
Site Status. Active

Workings/exploration:

South Reef was discovered during recent work (2006-2012) near the Bornite (ARO18) prospect by
NovaCopper. Twenty one drill holes have been completed at the South Reef deposit as of winter 2014. The
2012 drilling defined an approximately 250 to 300 meters wide by 750 meters long zone of mineralization at
South Reef. Based on the drilling results, using a 1 percent copper cut-off, thereis an inferred resource of
43.1 million tonnes of 2.54 percent copper (Davis and others, 2014).

Production notes:
None.

Reserves:
The 2012 drilling defined an approximately 250 to 300 meters wide by 750 meters long zone of
mineralization at South Reef. Based on the drilling results, using a 1 percent copper cut-off, thereisan
inferred resource of 43.1 million tonnes of 2.54 percent copper (Davis and others, 2014).

Additional comments:;

References:
Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models. U.S. Geological Survey Bulletin 1693, 379
p.

Davis, B., Sim, R., Austin, J., 2014, NovaCopper Inc., NI 43-101 technical Report on the Bornite Project,
Northwest Alaska, USA, 152 p. (posted on www.sedar.com, on April 1, 2014)
http://ww.sedar.com/GetFile.do?ang=EN& docClass=24& i ssuerNo=00033050& fileName=/csfsprod/data
149/filings/02188430/00000002/t%3A %5CNovaCopper%5CSEDAR%S5CTechnical_Report_novacopper.pd
f (as of December 16, 2014).

Hitzman, M.W., 1986, Geology of the Ruby Creek Copper Deposit: Economic Geology, 81, 1644-1674 p.

Moore, T.E., 1992, The Arctic Alaska superterrane, in Bradley, D.C. and Dusal-Bacon, C., ed., Geologic
studiesin Alaska by the U.S. Geologica Survey, 1991: U.S. Geological Survey Bulletin 2041, p. 238-244.

Selby, D., Kelley, K., Hitzman, M., and Zieg, J., 2009, Re-Os sulfide (bornite-chal copyrite, and pyrite)
systematics of the carbonate-hosted copper deposits at Ruby Creek, southern Brooks Range, Alaska:
Economic Geology, 104, 437-444 p.

Till, A.B., Dumoulin, JA., Harris, A.G., Moore, T.E., Bleick, H.A., and Siwiec, B.R., 2008, Bedrock
Geologic Map of the Southern Brooks Range, Alaska and Accompanying Conodont data: U.S. Geological
Survey Open File Report 2008-1149.

Primary Reference: Davis and others, 2014

Reporter(s): A. Angel and V.C. Zinno (Alaska Earth Sciences, Inc.)

Page46



Alaska Resour ce Data File ARO071

Last report date: 2016-03-15

Page47’



Alaska Resour ce Data File BC001

Site name(s): Huff; Spud

Sitetype: Prospect

ARDF no.: BC001

Latitude: 56.4843 Quadrangle: BC B-6
Longitude: 131.9864

L ocation description and accuracy:

The mineralization at this prospect occurs for about 300 feet along a north-northwest trending band of
gneiss and marble. The center of the mineralization is just east of the toe of the Nelson Glacier about 0.3
mile northeast of the center of section 21, T. 62 S, R. 86 E., of the Copper River Meridian. The location is
accurate. Still and others (2002) include a detailed map of the prospect.

Commodities:

Main: Ag, Au, Cu, Pb, Zn

Other:
Oreminerals: Chalcopyrite, galena, pyrrhotite, sphalerite
Gangue minerals: Fluorite, quartz

Geologic description:

This prospect was first located by Bill Huff in 1963 (Race, 1963, Still and others, 2002). From 1965 to
1992 it was optioned to a succession of companies: Bunker Hill Mining Company; Humble Oil and
Refining Company; Watts, Griffis, and McQuatt; AMAX Exploration Company, and El Paso National Gas
Company who mapped and sampled the prospect, did a geophysical survey, and drilled two holes, 99 and
149 feet long.

The country rocksin the general area of this prospect are Mesozoic or Paleozoic pdlitic schist and
paragneiss, with subordinate amphibolite and marble (Koch, 1996, 1997, Gault and others, 1953; George
and Wyckoff, 1973). The mineralization occurs in a marble bed about 30 feet thick that is mineralized for
about 300 feet (Still and others, 2002). Irregular masses and bands of pyrrhotite, galena, sphalerite, and
chalcopyrite 0.5 to 15 feet thick replace the marble in the hanging wall. These sulfides and the mineralized
marble are cut by thin, cross fractures that pinch and swell and locally contain vuggy fluorite-quartz pods
and lenses with some galena and sphalerite. These fractures may be the conduits for the fluids that formed
the sulfide replacements in the marble. The mineralization is probably related to a nearby 16.2 Mabiotite
granite (see PEO40).

Still and others (2002) collected 5 samples across the massive, replacement mineralization. They
contained 46.7 parts per million (ppm) to 4.6 ounces of silver per ton, 2.688 to 7,330 ppm copper, 3.28 to
20.08 percent lead, and 6.9 to 22.68 percent zinc. Three, 4- to 6-foot samples collected by El Paso across
this mineralization contained 3.09 to 19.69 ounces of silver per ton, 0.7 to 1.2 percent copper, 15.9 to 24.9
percent lead, and 7.1 to 9.3 percent zinc (George and Wyckoff, 1973). A geophysical survey by El Paso
identified a large conductor over the exposed mineralization that suggests more extensive mineralization at
depth. A 149-foot hole into this anomaly cut 7 feet of mineralization at a depth of about 85 feet that
contained 1.40 ounce of silver per ton, 0.3 percent copper, 7.40 percent lead, and 4.30 percent zinc. Still and
others (2002) also collected several samples of the cross fractures with fluorite with vuggy fluorite and
quartz from 150 to 2,400 feet away from the main galena-sphal erite replacement deposits in the marble. The
best contained 2,166 ppm gold, 228.40 ounces of silver per ton, 6.24 percent lead, and 4.40 percent zinc.

Alteration:
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Age of mineralization:

Probably related to a nearby 16.2 Ma biotite granite pluton as are other deposits in the Groundhog Basin
area.

Generic deposit model:

Deposit model:

Lead-zinc replacement deposit in marble; cut by fractures with pods and lenses of vuggy fluorite and quartz
with minor galena and sphalerite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Probably inactive

Workings/exploration:

This prospect was first located by Bill Huff in 1963 (Race, 1963; Still and others, 2002). From 1965 to
1992 it was optioned to a succession of companies. Bunker Hill Mining Company; Humble Oil and
Refining Company; AMAX Exploration Company; and El Paso National Gas Company. The El Paso
National Gas Company who mapped and sampled the prospect, did geophysical surveys and drilled two
holes, 99 and 149 feet long.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728-B, 23 p., 1 sheet,
scales 1:250,000 and 1:63,360.

Gault, H.R., Rossman, D.L., Flint, G.M., Jr., and Ray, R.G., 1953, Some |lead-zinc deposits of the Wrangell
district, Alaska: U.S. Geological Survey Bulletin 998-B, p. 15-58.

George, R.H., and Wyckoff, B.S., 1973, Whistlepig mineral exploration program, Alaska, Final report 1972
(with attached diamond drill hole logs and analyses): Unpublished El Pas National Gas Company report 109
p. 12 sheets (available at the Bureau of Land Management, Minerals Information Center, Juneau Alaska)

Koch, R.D., 1996 (in press), Reconnaissance geologic map of the Bradfield Canal quadrangle, southeastern
Alaska: U.S. Geologica Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., 1997 (in press), Metalliferous mineral resource potential in the Bradfield Canal quadrangle,
southeastern Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Race, W.H., 1963, Property examination report, J.W. Huff prospect, lower east side of Nelson Glacier,
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Bradfield Canal (B6) quadrangle; Alaska Division of Mines and Minerals Property Examination 118-3, 7 p.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

U.S. Bureau of Mines, 1979, Claim map 118: Mines and prospects of the Bradfield Canal quadrangle,
Alaska: U.S. Bureau of Mines Open-File Report 20-73, 1 sheet, scale 1:250,000.

Primary Reference: Still and others, 2002

Reporter(s): H. C. Berg (Fullerton, California); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Copper King

Sitetype: Prospect

ARDF no.: BC002

Latitude: 56.4404 Quadrangle: BC B-6
Longitude: 131.9644

L ocation description and accuracy:

The Copper King prospect is 1.5 mile southeast of Berg Mountain at an elevation of about 1,300 feet
about 0.6 mile northeast of the center of section 3, T 63 S., R, 80 E., of the Copper River Meridian. The
location is accurate.

Commaodities:

Main: Ag, Au, Cu, Zn

Other:
Oreminerals: Chalcopyrite, pyrite, sphalerite
Gangue minerals. Quartz

Geologic description:

The country rocksin the general area of the Copper King prospect are Mesozoic or Paleozoic pelitic schist
and paragneiss and subordinate amphibolite and marble (Koch, 1996, 1997). As mapped by George and
Wyckoff (1973), the rocks have been metamorphosed to upper greenschist of lower amphibolite facies
guartz-mica schists and hornblende-biotite-pyroxene-feldspar gneiss; rhyolite sills parallel the foliation.

The Copper King prospect was staked in 1906 and restaked in 1951 (Chapin, 1916; Chapin, 1918, Berg
and Cobb, 1967). Williams (1957) described the deposit as a 4.5-foot-thick quartz vein with sulfidesthat is
exposed for about 45 feet along a small creek and in a 9-foot-deep shaft. A sample from the dump of the
shaft contained 3.3 percent zinc and a trace of copper. Still and others (2002) located a quartz vein in place
that contains sphalerite, chal copyrite, and pyrite. A 0.7-foot sample across the vein contained 18.9 parts per
million (ppm) silver, 5,639 ppm copper, and 2.1 percent zinc. A sample from the dump of the shaft
contained 12 ppm silver, 4,694 ppm copper, and 1.9 percent zinc. They also located a quartz vein about 750
feet northwest of the shaft along asmall creek. A 1.6-foot sample contained 679 parts per billion gold.

Alteration:

Age of mineralization:
Generic deposit model:
Deposit model:

Quartz vein with sulfides.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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Production Status: None
Site Status: Undetermined

Workings/exploration:

The Copper King prospect was staked in 1906 and restaked in 1951 (Chapin, 1916; Chapin, 1918, Berg
and Cobb, 1967). Williams (1957) described the deposit as a 4.5-foot-thick quartz vein with sulfidesthat is
exposed for about 45 feet along a small creek and in a 9-foot-deep shaft. Examined by Still and others
(2002) as part of aregiona mineral assessment by the Bureau of Land Management.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Berg, H.C., and Cobb, E.H., 1967, Metalliferous lode deposits of Alaska: U.S. Geological Survey Bulletin
1246, 254 p.

Chapin, Theodore, 1916, Mining developmentsin southeastern Alaska: U.S. Geological Survey Bulletin
642-B, p. 73-104.

Chapin, Theodore, 1918, Mining developments in the Ketchikan and Wrangell mining districts: U.S.
Geological Survey Bulletin 662-B, p. 63-75.

Cobb, E.H., 1978, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-922, 98

p.

Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728-B, 23 p., 1 sheet,
scales 1:250,000 and 1:63,360.

George, R.H., and Wyckoff, B.S., 1973, Whistlepig mineral exploration program, Alaska Final report
(1972) (with attached diamond drill hole logs, and analyses: Unpublished El Paso National Gas Company
report, 109 p., 12 sheets (available at the Bureau of Land Management Minerals Information Center, Juneau,
Alaska).

Koch, R.D., 1996 (in press), Reconnaissance geologic map of the Bradfield Canal quadrangle, southeastern
Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., 1997 (in press), Metalliferous mineral resource potential in the Bradfield Canal quadrangle,
southeastern Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

Williams, JA., 1957, Copper King prospect, Bradfield Canal quadrangle, copper: Alaska Territorial
Department of Mines Prospect Evaluation PE 118-2, 5. p.

Primary Reference: Still and others, 2002
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Reporter(s): H. C. Berg (Fullerton, California); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Berg

Sitetype: Prospect

ARDF no.: BC003

Latitude: 56.3967 Quadrangle: BC B-6
Longitude: 131.9435

L ocation description and accuracy:

This prospect is said to consist of claims that were staked as early as 1907 on the north side of Berg Basin
somewhere between the mouths of Berg Creek and Aaron Creeks. The location is poorly known and the
propect may easily be amile or more from the coordinatesin section 23, T. 65 S., R. 86 E., of the Copper
River Meridian. However, thereislittle information about the Berg prospect. Early reports describing it
(Chapin, 1916, p. 78; 1918, p. 75) include references to the Copper King prospect (BC002). Parts of some of
the early descriptions of the Berg prospect are ambiguous and may actually refer to a deposit in Berg Basin
to the west in the adjoining Petersburg quadrangle.

Commaodities:
Main: Au?
Other:
Oreminerals: Gold?
Gangue minerals.
Geologic description:
The country rocksin the general area of the Berg prospect (Koch, 1996, 1997) are Mesozoic or Paleozoic
pelitic schist and paragneiss, and subordinate amphibolite and marble. Ambiguous early descriptions
suggest that the prospect is an auriferous lode deposit. No other geological information about this property

has been made public. Still and others (2002) investigated the area and did some sampling but found no
evidence of mineralization.

Alteration:

Age of mineralization:

Generic deposit model:

Deposit model:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
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Site Status: Inactive

Workings/exploration:
Thereislittle evidence of workings in the vicinity other than claim records that date back to before WWI.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Chapin, Theodore, 1916, Mining developments in southeastern Alaska: U.S. Geological Survey Bulletin
642-B, p. 73-104.

Chapin, Theodore, 1918, Mining devel opments in the Ketchikan and Wrangell mining districts: U.S.
Geological Survey Bulletin 662-B, p. 63-75.

Cobb, E.H., 1978, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-922, 98

p.

Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728-B, 23 p., 1 sheet,
scales 1:250,000 and 1:63,360.

Koch, R.D., 1996 (in press), Reconnaissance geologic map of the Bradfield Canal quadrangle, southeastern
Alaska: U.S. Geologica Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., 1997 (in press), Metalliferous mineral resource potential in the Bradfield Canal quadrangle,
southeastern Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gensler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

Primary Reference: Still and others, 2002
Reporter(s): H. C. Berg (Fullerton, California); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Unnamed (near Cone Mountain)

Sitetype: Prospect
ARDF no.: BC004
Latitude: 56.514 Quadrangle: BC C-6
Longitude: 131.735

L ocation description and accuracy:
This prospect is about 1.0 mile south-southwest of Cone Mountain; it is at an elevation of about 3,000 feet
near the northeast corner of T. 62 S., R. 88 E., of the Copper River Meridian. The location is probably
accurate within about a quarter of amile.

Commaodities:

Main: U?

Other: Ce, La Mo, Nd, Th
Oreminerals: Unspecified radioactive minerals
Gangue minerals:

Geologic description:

The country rocksin the general area of the Cone Mountain prospect are a Miocene (?) alkali feldspar
granite stock and associated quartz-porphyritic rhyolite dikes (Koch, 1996, 1997). The prospect is on the
western margin of the stock, which intrudes Eocene granodiorite and quartz monzonite plutons and
Mesozoic or Paleozoic pelitic schist and paragneiss. A group of 145 claims was staked in 1976, presumably
for uranium-bearing and related minerals (Elliott and Koch, 1981, loc. 4; Koch and others, 1981; U. S.
Geological Survey, 1979). Geochemical surveys [(Koch and Elliott, 1981 (OFR 81-728C-K)] show high
values of silver, beryllium, molybdenum, niobium, lead, tin, yttrium, rare earth elements, and zinc in rock,
stream-sediment and heavy-mineral concentrate samples from the immediate area of the stock.
Differentiation enrichment of these elements in such a highly-evolved silicic magma may account for most
of the values reported, but afew high lead and zinc values suggest local sulfide deposition.

In 1976, Pacific Coastal Minerals staked 176 claims in the area; they held them severa years and did some
drilling. Still and others (2002) collected samples of granite at two localities between Cone Mountain and
Black Crag; they contained up to 140 parts per million (ppm) cerium, 75 ppm lanthanum, 48 ppm
neodymium, and 66.9 ppm thorium. They also collected 8 samples of avariety of felsic volcanic and
intrusive rocks. The highest values were in a sample of molybdenite-bearing rhyolite breccia that contained
1,740 ppm cerium, 954 ppm lanthanum, 440 ppm neodymium, 60 ppm samarium, 72.6 ppm thorium, and
2,098 ppm molybdenum.

Alteration:

Age of mineralization:
Miocene?

Generic deposit model:

Deposit modd:
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Felsic plutonic uranium?

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Probably inactive

Workings/exploration:

In 1976, Pacific Coastal Minerals staked 176 claimsin the area; they held them several years and did some
drilling.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728-B, 23 p., 1 sheet,
scales 1:250,000 and 1:63,360.

Koch, R.D., 1996 (in press), Reconnaissance geologic map of the Bradfield Canal quadrangle, southeastern
Alaska: U.S. Geologica Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., 1997 (in press), Metalliferous mineral resource potential in the Bradfield Canal quadrangle,
southeastern Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of gold and silver in
geochemical samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-
File Report 81-728-C, 2 sheets, scale 1:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of copper in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
81-728-D, 4 sheets, scale |:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of lead in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
81-728-E, 4 sheets, scale 1:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of zinc in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
81-728-F, 4 sheets, scale 1:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of molybdenum in
geochemical samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-
File Report 81-728-G, 2 sheets, scale 1:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of tin in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
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81-728-H, 2 sheets, scale |:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of beryllium in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
81-728-1, 2 sheets, scale|:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of niobium in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
81-728-J, 2 sheets, scale 1:250,000.

Koch, R.D., and Elliott, R.L., 1981, Maps showing distribution and abundance of yttrium in geochemical
samples from Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report
81-728-K, 2 sheets, scale|:250,000.

Koch, R.D., Elliott, R.L., O'Leary, R.M., and Risoli, D.A., 1981, Trace-element data for rock samples from
the Bradfield Canal quadrangle, southeastern Alaska: U.S. Geological Survey Open-File Report 80-910-A,
258 p., 1 sheet, scale 1:250,000.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gensler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

U.S. Geological Survey, 1979, Aeroradioactivity map of Cone Mountain, Alaska: U.S. Geological Survey
Open-File Report 79-830, 1 sheet, scale 1:63,360.

Primary Reference: Elliott and Koch, 1981; Still and others, 2002
Reporter(s): H. C. Berg (Fullerton, California); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Sitename(s): North Bradfield River; Ptarmigan

Sitetype: Prospect

ARDF no.: BC009

Latitude: 56.4012 Quadrangle: BC B-5
Longitude: 131.4084

L ocation description and accuracy:

The coordinates mark the approximate center of a group of pods and lenses of mineralization that are
scattered along a northwest-trending belt about 2 miles long and 0.5 mile wide. The center of the prospect is
near the northeast corner of section 29, T. 63 S, R. 90 E., of the Copper River Meridian, about 9 miles
southwest of Mount Pounder. Figure 33 of Still and others (2002) is a map of the deposit. The location is
accurate.

Commodities:

Main: Cu, Fe

Other: Ag, Au, Mo, Zn
Oreminerals: Chalcopyrite, hematite, magnetite, malachite, pyrrhotite
Gangue minerals: Calcite, calc-silicate minerals

Geologic description:

The North Bradfield Canal prospect was discovered by Ken Eichner in 1955 and by 1958 was covered by
41 claims (Eichner, 2002; Still and other, 2002). Takahashi, C.T., and Co. optioned the property until 1959;
they mapped it, flew a aeromagnetic survey over it, and drilled 14 shallow holes. From 1960 to 1962, it was
held by Utah Construction who did more surface work and drilled at least 460 feet of hole (Utah
Construction, 1962). MacK evett and Blake (1963) of the U.S.G.S. mapped the geology in detail and Still
and others (2002) of the U.S. Bureau of Land Management did some additional surface and geochemical
sampling. Still and others (2002) revisited the prospect as part of aregional mineral assessment and did
some sampling that largely confirmed the earlier work.

The North Bradfield River prospect (MacKevett and Blake, 1963, p. D1-D21) consists chiefly of
metasomatic, magnetite-skarn deposits at the northwest end of alarge roof pendant of gneiss, granulite,
schist, marble, and skarn in quartz monzonite of the Coast Range Batholith, which in turnis cut by dikes of
quartz diorite, aplite, and alaskite. The metamorphic bedded rocks are complexly folded. MacKevett and
Blake interpret the general structure of the pendant as an overturned syncline that probably extends for
many milesto the southeast. Sonnevil (1981, p. B117), on the other hand, interprets the dominant structure
in the area as a homocline that dips northwest to northeast. Koch (1997, p. 24) reports that the pendant is
marked by an aeromagnetic trough that roughly parallelsits outcrop (U. S. Geological Survey, 1979). The
deposit isin marble layers of the roof pendant and consists of calc-silicate skarn that is partly replaced by
massive magnetite with interstitial pyrrhotite; the magnetiteis cut by veinlets of chalcopyrite. This ore
contains subordinate amounts of hematite, limonite, and malachite. The orebodies, of which at least 15 are
exposed, are crudely stratiform and apparently discontinuous; they range in strike length from 50-350 feet
and in thickness from 2-40 feet. They occur in a belt about 2 mileslong and 0.5 mile wide. Koch (1997, p.
24-25) suggests that at least some of the metal concentration in these depositsis related to the emplacement
of an Eocene quartz monzonite and granodiorite stock, near the contact with the Mesozoic or Paleozoic
metamorphic bedded rocks that host the deposits (Elliott and Koch, 1981; Koch, 1996). Koch (1997, p. 24,
25) and Elliott and Koch (1981, p. 8, loc. 9) aso report anomal ous amounts of silver, gold, molybdenum,
and zinc in rock samples collected at and near the North Bradfield River deposits.
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Asaresult of their surface work and drilling, Utah Construction (1962) estimated that the 9 magnetite-
copper bodies that they identified contain about 1,000,000 tons of proven and probable resources and
4,481,000 tons of possible resources with a estimated grade of 35 to 40 percent iron, 0.2 to 0.3 percent
copper, and 3 to 4 percent sulfur.

Alteration:
Calc-silicate skarn is developed in marble units adjacent to the orebodies.

Age of mineralization:
Probably Eocene based on a nearby intrusive that probably is genetically related to the deposit.

Generic deposit model:

Deposit model:
Cu-Fe skarn (Cox and Singer, 1986; model 18d).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
18d

Production Status: None
Site Status: Probably inactive

Workings/exploration:

The Bradfield Canal prospect was discovered by Ken Eichner in 1955 and by 1958 was covered by 41
claims (Eichner, 2002; Still and other, 2002. Takahashi, C.T., and Co. optioned the property until 1959; they
mapped it, flew an aeromagnetic survey over it, and drilled 14 shallow holes. From 1960 to 1962, it was
held by Utah Construction who did more surface work and drilled at least 460 feet of hole (Utah
Construction, 1960). MacK evett and Blake (1963) of the U.S.G.S. mapped the geology in detail and Still
and others (2002) of the U.S. Bureau of Land Management did some additional surface and geochemical
sampling.

Production notes:
None.

Reserves:

Asaresult of their surface work and drilling, Utah Construction (1962) estimated that the 9 magnetite-
copper bodies that they identified contain about 1,000,000 tons of proven and probable resources and
4,481,000 tons of possible resources with a estimated grade of 35 to 40 percent iron, 0.2 to 0.3 percent
copper, and 3 to 4 percent sulfur.

Additional comments:

Elliott and Koch (1981) aso apply the name 'Ptarmigan’ to the North Bradfield River prospect. Still and
others (2002) indicated that there were no active claims on the property at the time of their work.

References:

Cobb, E.H., 1978, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Bradfield Canal quadrangle, Alaska: U.S. Geologica Survey Open-File Report 78-922, 98
p.

Eichner, Ken, 2002, Nine lives of an Alaska bush pilot: Bellingham, Washington, Taylor Press, 349 p.

Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728-B, 23 p., 1 sheset,
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scales 1:250,000 and 1:63,360.

Koch, R.D., 1996 (in press), Reconnaissance geologic map of the Bradfield Canal quadrangle, southeastern
Alaska: U.S. Geologica Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., 1997 (in press), Metalliferous mineral resource potential in the Bradfield Canal quadrangle,
southeastern Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

MacKevett, E.M., Jr., and Blake, M.C., Jr., 1963, Geology of the North Bradfield River iron prospect,
southeastern Alaska: U.S. Geological Survey Bulletin 1108-D, p. D1-D21.

Sonnevil, R.A., 1981, New data concerning the geology of the North Bradfield River iron prospect,
southeastern Alaska, in Albert, N.R.D., and Hudson, Travis, eds., The United States Geological Survey in
Alaska--Accomplishments during 1979: U.S. Geologica Survey Circular 823-B, p. B117-B119.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

U.S. Geological Survey, 1979, Aeromagnetic map of the Petersburg area, Alaska: U.S. Geological Survey
Open-File Report 79-832, 1 sheet, scale 1:250,000.

Utah Construction, 1960, North Bradfield River copper-magnetite prospect, Wrangell, southeastern Alaska:
Unpublished Territorial Department of Mines, Mineral Report 118-3, 165 p. (Available at the Bureau of
Land Management Minerals Information Center, Juneau Alaska).

Utah Construction, 1962, Diamond drill-hole logs and sampl e results of North Bradfield River copper

magnetite skarn: Unpublished report, 41 p. (Available at the Bureau of Land Management Minerals
Information Center, Juneau Alaska).

Primary Reference: MacKevett and Blake, 1963; Still and others, 2002
Reporter(s): H. C. Berg (Fullerton, California); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Sitename(s): Craig

Sitetype: Prospect

ARDF no.: BC010

Latitude: 56.4652 Quadrangle: BC B-4
Longitude: 131.2605

L ocation description and accuracy:

This prospect consists of about 60 claims staked in 1977 about 4 miles west-northwest of Mt. Pounder.
Their location is not well known and somewhat arbitrarily, the center of the claims is plotted about 0.5 mile
east of the center of section 30, T. 62 S, R. 91 E., of the Copper River Meridian. This location may be a
mile or more from the center of the claims.

Commodities:

Main: Cu

Other:
Ore minerals: Chalcopyrite, magnetite, pyrite, pyrrhotite
Gangue minerals:

Geologic description:

Sixty 'Craig' claims were staked here in 1977 but were allowed to lapse after two years; there apparently
has been no activity since.

The country rocks in the general area of the Craig occurrence are Mesozoic or Paleozoic metasedimentary
rocks, locally including marble, and subordinate metavolcanic rocks (Elliott and Koch, 1981; Koch, 1996).

Asdescribed by Elliott and Koch (1981), the mineralization consists of chalcopyrite, pyrite, and
pyrrhotite disseminated in the metasedimentary rocks; the chal copyrite also occursin thin veinlets. Skarn
float at or near the prospect contains magnetite and minor chalcopyrite. Still and others (2002) sampled
rubblecrop from talusin the area. Several samples contained layered and disseminated sulfides, mainly
pyrite; with disseminated chalcopyrite. A sample of hornblendite (skarn?) with 25 percent sulfides, mainly
pyrite and pyrrhotite, contained 5,706 parts per million (ppm) copper and 3.1 percent zinc. Sample with
layered and disseminated pyrite contained negligible base metal values and the highest gold value in the 7
samples that were selected for analysis was only 30 parts per billion gold.

Alteration:

Age of mineralization:
Mesozoic or Paleozoic (7).

Generic deposit model:
Deposit modd:

Layered and disseminated sulfides in metamorphic rocks and skarn.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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Production Status: None
Site Status: Inactive

Workings/exploration:
Sixty 'Craig' claims were staked herein 1977 but were allowed to lapse after two years; there apparently
has been no activity since. Limited sampling by the U.S.G.S. and Bureau of Land Management.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728-B, 23 p., 1 sheet,
scales 1:250,000 and 1:63,360.

Koch, R.D., 1996 (in press), Reconnaissance geologic map of the Bradfield Canal quadrangle, southeastern
Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Koch, R.D., 1997 (in press), Metalliferous mineral resource potential in the Bradfield Canal quadrangle,
southeastern Alaska: U.S. Geological Survey Open-File Report, 1 sheet, scale 1:250,000.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

U.S. Bureau of Mines, 1979, Claim map 118: Mines and prospects of the Bradfield Canal quadrangle,
Alaska: U.S. Bureau of Mines Open-File Report 20-73, 1 sheet, scale 1:250,000.

Primary Reference: Still and others, 2002
Reporter(s): H. C. Berg (Fullerton, California); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Unnamed (near Black Crag)

Sitetype: Prospect

ARDF no.: BC090

Latitude: 56.5367 Quadrangle: BC C-6
Longitude: 131.6992

L ocation description and accuracy:
This unnamed site is about a mile southeast of Black Crag near the Alaska-British Columbia boundary in
section 36, T. 61 S, R. 88 E., of the Copper River Meridian. The location is accurate.

Commaodities:

Main: Ag, Au, Cu, Mo, Zn

Other: Ce, La Nd, Sm, Th, U
Oreminerals: Chalcopyrite, molybdenite, pyrite
Gangue minerals:

Geologic description:

Still and others (2002) found possible evidence of claim staking here and were told of drilling for
molybdenum in the 50s but there is no information about exploration here prior to their work. They briefly
examined the area and collected several mineralized samples as part of aregional mineral assessment for the
Bureau of Land Management. The site might be part of the prospect several miles to the southwest (BC004)
that was explored in the 1970s.

The country rocksin the general area of Black Crag are a Miocene (?) alkali-feldspar granite stock and
associated quartz-porphyritic rhyolite dikes (Koch, 1996). The prospect is near the margin of the stock,
which intrudes Eocene granodiorite and quartz monzonite plutons and Mesozoic or Paleozoic pelitic schist
and paragneiss.

On the east side of the valley, Still and others (2002) collected several samples of float that consisted of:

1) quartz porphyry with molybdenite along fractures; 2) fine-grained silicified felsite cut by a 0.1-foot-thick
seam of molybdenite; and 3) silicified granite with pyrite and chalcopyrite. Samples of the molybdenite-
bearing rocks contained 735 and 1,348 parts per million (ppm) molybdenum and the copper-bearing sample
contained 1,508 ppm copper. A sample of silicified breccia cemented by pyrrhotite contained 93 parts per
billion gold, 43.5 ppm silver, and 558 ppm zinc. At the head of the valley under a hanging glacier, volcanic
rock with molybdenite along fractures is abundant. Samples contained 23 to 2,529 ppm molybdenum, 119 to
713 ppm zinc, and up to 1,740 ppm cerium, 954 ppm lanthanum, 440 ppm neodymium, 60 ppm samarium,
72.6 ppb thorium, and 16 ppm uranium.

Alteration:
Mineraized rocks are silicified.

Age of mineralization:
Tertiary or younger based on the age of the host rocks.

Generic deposit model:

Deposit model:
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Porphyry Cu-Mo (Cox and Singer, 1986; model 21a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
2l1a

Production Status: None
Site Status: Undetermined

Workings/exploration:

Still and others (2002) found possible evidence of claim staking here and were told of drilling for
molybdenum in the 1950s but there is no information about exploration here prior to their work. They
briefly examined the area and collected several mineralized samples as part of aregional mineral assessment
for the Bureau of Land Management. The site might be part of the prospect several miles to the southwest
(BCOO04) that was explored in the 1970s.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Koch, R.D., 1996, Reconnai ssance geologic map of the Bradfield Canal quadrangle, southeastern Alaska:
U.S. Geological Survey Open-File Report 81-728A, 1 sheet, scale 1:250,000.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central Southeast Alaska: U.S. Bureau of Land Management Technical Report 51, 560 p.

Primary Reference: Still and others, 2002
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Unnamed (west of the terminus of Nelson Glacier)

Sitetype: Occurrence

ARDF no.: BC091

Latitude: 56.4788 Quadrangle: BC B-6
Longitude: 131.999

L ocation description and accuracy:
This occurrence is just west of the terminus of the Nelson Glacier near the center of section 21, T. 62 S. R.
86 E., of the Copper River Meridian. The location is accurate.

Commaodities:

Main: Ag, As, Cu, Pb, Zn

Other:
Oreminerals. Chalcopyrite, galena, pyrite, sphalerite
Gangue minerals. Quartz

Geologic description:

This occurrence isin an area that was covered by alarge blocks of claims that were variously held from
1965 to 1981 by Bunker Hill Mining Company, Humble Oil and Refining Company, El Paso Natural Gas
Company, and AMAX Exploration (Still and others, 2002). There apparently was no exploration of these
particular occurrences by these companies beyond areal mapping and sampling, or at least thereisno
notable record of any.

The country rocksin the area of the prospectsinclude Tertiary to Cretaceous biotite schist, biotite-garnet-
quartz schist, quartzofeldspathic gneiss, and minor marble and calc-silicate gneiss metamorphosed from
Mesozoic to Paleozoic protoliths (George and Wyckoff, 1973; Brew, 1997). The metamorphic rocks near
the prospect are cut by severa large Tertiary felsic dikes and sills that have been dated nearby at about 16.2
Ma (see PE043), and by alarge Cretaceous tonalite pluton that intrudes the metamorphic section just to the
east.

Still and others (2002) briefly examined the ridge west of the terminus of the Nelson Glacier and
identified a 2-foot-wide vuggy, silicified zone that cuts gneiss. The silicified zone extends for about 80 feet
and locally contains pyrite, chalcopyrite, galena, and sphalerite. A 0.2-foot-thick chip sample across what
appeared to be the most mineralized section of the zone contained 4.39 ounces of silver per ton, 2.70 percent
lead, 9, 577 parts per million (ppm) zinc, and 8.63 ppm arsenic. (The mineralization is similar to or an
extension of the mineralization in the prospect about 0.3 mile to the northeast across the terminus of the
Nelson Glacier (BC00L)).

Alteration:

Age of mineralization:
Probably related to a nearby 16.2 Ma biotite granite as are other depositsin the Groundhog Basin area.

Generic deposit model:

Deposit model:
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Vuggy silicified zonein gneiss.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Probably inactive

Workings/exploration:

This occurrence is on alarge block of claims that were variously held from 1965 to 1981 by Bunker Hill
Mining Company, Humble Oil and Refining Company, El Paso Natural Gas Company, and AMAX
Exploration (Still and others, 2002). There apparently was no exploration of these occurrences by these
companies beyond areal mapping and sampling. Still and others (2002) examined these occurrences as part
of aregional mineral assessment by the Bureau of Land Management.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Brew, D.A., 1997, Reconnaissance geologic map of the Petersburg B-1 quadrangle, Southeastern Alaska,
U.S. Geological Survey Open-File Report 97-156-C, 20 p., 1 sheet, scale 1:63,360.

George, R.H., and Wyckoff, B.S., 1973, Whistlepig mineral exploration program, Alaska, Final report 1972
(with attached diamond drill hole logs and analyses): Unpublished El Pas National Gas Company report 109
p. 12 sheets (available at the Bureau of Land Management, Minerals Information Center, Juneau Alaska).

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

Primary Reference: Still and others, 1992
Reporter(s): D.J. Grybeck (Port Ludiow, WA)

Last report date: 2008-03-04
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Site name(s): Unnamed (Near Mt. Lewis Cass)

Sitetype: Occurrence

ARDF no.: BC092

Latitude: 56.3895 Quadrangle: BC B-4
Longitude: 131.1119

L ocation description and accuracy:

This occurrence is about 1.5 miles southwest of Mt. Lewis Cass; the mineralization appears to extend
from about 2,400 to 4,100 feet in elevation and was sampled in outcrop at about 2,500 feet. It is about 0.2
mile southeast of the center of section 19, T 63 S., R. 92 E., of the Copper River Meridian. The location is
accurate.

Commodities:

Main: Ag, Au, Cu, Mo

Other:
Ore minerals: Chalcopyrite, magnetite, molybdenite, pyrite, pyrrhotite
Gangue minerals. Quartz

Geologic description:

The Mount Lewis Cass occurrence was discovered by Still and others (2002). The mineralization is near
the contact of Eocene granodiorite and Mesozoic and/or Paleozoic metasedimentary and metavol canic rocks
and marble. The granodiorite contains molybdenite in narrow quartz stringers, in knots, and as
disseminations. Several samples contained 1,240 and 1,558 parts per million (ppm) molybdenum. Iron-
stained silicified metasedimentary and metavolcanic rocksin float on the south side of the valley contain
pyrrhatite, pyrite, and chal copyrite. Chal copyrite-bearing samples contained 1.832 ppm to 1.35 percent
copper, 289 parts per billion gold, and 17.6 ppm silver.

Alteration:
Silicification.

Age of mineralization:
At least someis Eocene or younger based on the age of the granodiorite host rock.

Generic deposit model:
Deposit model:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None

Site Status: Probably inactive
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Workings/exploration:
Discovered by Still and others (2002) during a regional mineral assessment for the Bureau of Land
Management.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728B, 23 p., 1 shest.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gensler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

Primary Reference: Still and others, 2002
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Unnamed (east of Upper Marten Lake)

Sitetype: Occurrence

ARDF no.: BC093

Latitude: 56.2889 Quadrangle: BC B-6
Longitude: 131.7921

L ocation description and accuracy:

Thisoccurrenceisin asaddle at an elevation of 2,600 feet; it is about 1.1 mile east-southeast of the
southeast end of Upper Marten Lake near the center of section 26, T. 64 S., R. 86 E., of the Copper River
Meridian. The location is accurate.

Commaodities:

Main: Ag, Au, Pb

Other:
Oreminerals: Pyrite, pyrrhotite
Gangue minerals. Quartz

Geologic description:

This occurrence was first described by Still and others (2002) in an area with little previous indication of
mineralization. It is along afault zone that strikes 330 degrees and dips 75 degrees to the northeast. The
fault cuts Mesozoic and/or Paleozoic schist and paragneiss near the contact with Cretaceous diorite (Elliot
and Koch, 1981). The occurrence is about 2 miles west of the Coast Range megalineament (Brew and Ford,
1978), and the 'Great Tonalite Sill' (Brew and Morrell, 1983). Quartz stringers and clay gouge are common
in the fault zone. Some of the quartz stringers contain pyrite, pyrrhotite, and other sulfides. Four samples of
iron-stained quartz were collected along the fault; one contained 475 parts per billion gold, 86.9 part per
million (ppm) silver, and 1,218 ppm lead.

Another quartz vein about 0.2 to 1 foot thick about 2 miles north of the main occurrence contains only
minor pyrite and assayed 517 ppb gold.

Alteration:
No information other than along a fault zone with clay gouge.

Age of mineralization:
Generic deposit model:
Deposit model:
Gold-quartz veinlets along aregional fault.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
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Site Status: Probably inactive

Workings/exploration:
Only afew samples collected by Still and others (2002) during aregional mineral assessment by the
Bureau of Land Management.

Production notes:
None.

Reserves:
None.

Additional comments:;

Refer ences:

Brew, D.A., and Ford, A.B., 1978, Megalineament in southeastern Alaska marks southwest edge of Coast
Range batholithic complex: Canadian Journal of Earth Sciences, v. 15, p. 1763-1772.

Brew, D.A., and Morrell, R.P., 1983, Intrusive rocks and pluton belts of southeastern Alaska, Geologic
Society of AmericaMemoir, 159, p. 171-193.

Elliott, R.L., and Koch, R.D., 1981, Mines, prospects, and selected metalliferous mineral occurrencesin the
Bradfield Canal quadrangle, Alaska: U.S. Geological Survey Open-File Report 81-728B, 23 p., 1 shest.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gendler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

Primary Reference: Still and others, 2002
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Unnamed (near mouth of Harding River)

Sitetype: Prospect

ARDF no.: BC094

Latitude: 56.2025 Quadrangle: BC A-5
Longitude: 131.6379

L ocation description and accuracy:

This prospect is at an elevation of about 40 feet on the west side of a small bight about 0.7 mile west-
southwest of the mouth of the Harding River on Bradfield Canal. It is about 0.3 mile southwest of the center
of section 27, T. 69 S, R. 89 E., of the Copper River Meridian. The location is accurate.

Commaodities:

Main: Ag, Au, Cu, Zn

Other:
Oreminerals. Chalcopyrite, pyrite, pyrrhotite
Gangue minerals. Quartz

Geologic description:

Asfirst described by Roehm (1942) and sampled by Still and others (2002), this prospect is an old opencut
and probably the best mineralization in the several shear zones along Bradfield Canal in thisarea. The
prospect is near the contact zone between the Eocene Coast Mountains batholith and metamorphic rocks.
As described by Roehm (1942), the shear zone at this open cut has a hanging wall of mica schist or gneiss
and afootwall of marble. A quartz vein about 0.5 to 1 foot thick occurs along the shear for about 20 feet of
the opencut. The vein contains 1 to 2 percent sulfides, mainly pyrrhotite with pyrite and chalcopyrite. Still
and others (2002) collected several samples; the highest values were 17 parts per billion gold, 1.8 part per
million (ppm) silver, 197 ppm copper, and 235 ppm zinc.

Alteration:
Age of mineralization:
Generic deposit model:
Deposit model:
Quartz vein with low values of gold, silver, copper, and zinc.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None

Site Status: Probably inactive

Page72



Alaska Resour ce Data File BC094

Workings/exploration:

A short opencut was dug before 1942 and there was limited sampling by government geol ogists about
2000.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Roehm, J.C., 1942, Summary report of mining investigations and itinerary of J.C. Roehm in the Ketchikan,
Wrangell, Petersburg, and Juneau mining precincts, August 1-September 13, 1942: Alaska Territoria
Department of Mines Itinerary Report IR-195-33, 23 p.

Still, J.C., Bittenbender, P.E., Bean, K.W., and Gensler, E.G., 2002, Mineral assessment of the Stikine area,
central southeast Alaska: Bureau of Land Management Technical Report 51, 560 p.

Primary Reference: Still and others, 2002
Reporter(s): D.J. Grybeck (Port Ludiow, WA)

Last report date: 2008-03-04
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Sitename(s): Blue Lead; Blue Lead Extension; Rob

Sitetype: Mines

ARDF no.: BD003

Latitude: 64.3603 Quadrangle: BD B-1
Longitude: 144.20323

L ocation description and accuracy:
The Blue Lead and Blue Lead Extension Mines are about 2 miles north of the north peak '5080" of Black
Mountain. They are at an elevation of about 3,790 feet at the head of Johnson Creek, near the southeast
corner of section29, T. 6 S., R. 17 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Ag, As, Au, Sb

Other: Cu, Pb, Te, W
Oreminerals: Arsenopyrite, covellite, digenite, gold, jamesonite, pyrite, stibnite
Gangue minerals. Quartz

Geologic description:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. By the winter of 1936, the first underground workings
were begun. A 450-foot tunnel was driven following asmall vein, termed the Blue Lead Extension. After
disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-foot tunnel at the
outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel was driven at the
nearby Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of 1938, the mill was
moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939 (Joesting, 1938). The
Blue Lead and Blue Lead Extension have approximately 775 feet of underground workings. There was
limited exploration in the 1970s.

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM Inc.) spent more
than $1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and
airborne geophysics, and 16,215 feet of diamond drilling in 26 holes. The location of the holesis vague but
they drilled at least 3 holes at the Blue Lead prospect (Flanders, 2010). In 2002, Freegold Ventures optioned
alarge block of claimsthat covered the Blue Lead and several other nearby deposits that are described
separately: the Grizzly Bear (BD003), Michigan Lode (BD025), Gray Lead (BD017), Wolverine (BD057),
Upper Trench, Lower Trench (BD058) and O'Reely (BD059). Freegold has continued the exploration
through early 2012 as the Rob project (Flanders, 2010; Freegold Ventures Ltd., 2012). The work has
included extensive geologic mapping, surface sampling, and geochemical and geophysical surveys.
Freegold commissioned a comprehensive NI 43-101 report that summarized their and previous work
(Freeman, 2004). The report was updated in 2010 (Flanders, 2010).

The Blue Lead Mine produced 132 ounces of gold and 25 ounces of silver from approximately 150 tons of
ore (Thomas, 1970).

Asinterpreted by Bailey (2001), Freeman (2004), and Flanders (2010) this and the several other similar
depositsin the area are near the contact of alarge Cretaceous biotite granodiorite pluton and a mixed unit of
Paleozoic biotite gneiss, feldspar-biotite augen gneiss, and quartzite that form alarge gneiss dome. Locally
the granodioriteis cut by hornblende, andesite porphyry dikes. The rocks are locally intensely sheared and
this and the nearby Gray Lead (BD017), Grizzly Bear (BD018) and Michigan Lode (BD025) Mines are
aligned along the northeast-trending Gray Lead fault. This shearing is observed in the underground
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workings and also at the surface where it is marked by pronounced saddle-like depressions across the spurs
separating the westward-flowing tributaries of Tibbs Creek.

The lode deposits in the area are gold-bearing quartz veins in shear zones in the metamorphic and igneous
rocks. The quartz veins contain gold +/- base metal +/- silver and a variable combination of sulfides,
including arsenopyrite, covellite, digenite, jamesonite, pyrite, and stibnite. Typically, the gold content
decreases as sulfides increase. The veins are commonly 2 to 3 feet in width but some are as wide as 8 feet
(Thomas, 1970). When gold is present, it is usually extremely fine grained. However, veins at the nearby
Grizzly Bear Mine (BD018) contain relatively coarse gold, which is easily visible in hand specimen. The
Blue Lead Mineis centered on a 2.5-foot-wide quartz vein with jamesonite and minor pyrite (Menzie and
Foster, 1979). In the underground workings, the vein is nearly flat lying or dips gently to the north (Reed,
1937). Glover (1950) reports arange in gold fineness of 724.4 to 773.7 for the Blue Lead Mine. Freeman
(2004) and Flanders (2010) classified the Blue Lead as a 'intrusion-hosted, probably intrusion-related gold
vein with variable silver, tungsten, and bismuth'.

Freeman (2004) indicated the nine holes have been drilled on the Blue Lead, Blue Lead Extension, and
Grizzly Bear (BD018) deposits, presumably during the joint-venture exploration from 1995 to 1999. The
highest gold value was a 1.0-foot interval that contained 0.92 ounce of gold per ton, 28.2 parts per million
(ppm) silver, and 4,650 ppm arsenic.

Alteration:
Not described in detail but alteration is associated with the veins.

Age of mineralization:
Probably genetically related to a nearby Cretaceous granodiorite intrusive.

Generic deposit model:

Deposit model:

Silver-gold-quartz veins and stockwork, +/- arsenic, copper, lead, antimony, tellurium, and tungsten (Cox
and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status: Yes; small
Site Status: Active

Workings/exploration:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. By the winter of 1936, the first underground workings
were begun. A 450-foot tunnel was driven following asmall vein, termed the Blue Lead Extension. After
disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-foot tunnel at the
outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel was driven at the
nearby Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of 1938, the mill was
moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939 (Joesting, 1938). The
Blue Lead and Blue Lead Extension have approximately 775 feet of underground workings. There was
limited exploration in the 1970s.

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM) spent more than
$1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and airborne
geophysics, and 16,215 feet of diamond drilling. In 2002, Freegold Ventures optioned alarge block of
claimsthat covered the Blue Lead and several other nearby deposits that are described separately: the
Grizzly Bear (BD003), Michigan Lode (BD025), Gray Lead (BD017), Wolverine (BD057), Upper Trench,
Lower Trench (BD058) and O'Reely (BD059); and explored them as the Rob project. Through early 2012,
Freegold has continued to explore them (Flanders, 2010; Freegold Ventures Inc., 2012).
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Freeman (2004) states that 9 holes have been drilled on the Blue Lead, Blue Lead Extension, and Grizzly
Bear (BD018) deposits, apparently during the 1995-1999 joint venture.

Production notes:

The Blue Lead Mine produced 132 ounces of gold and 25 ounces of silver from approximately 150 tons of
ore (Thomas, 1970).

Reserves:
None.

Additional comments:

References:

Bailey, R.O., 2001, ROB Claim Group, Tibbs Creek, Alaska, Goodpaster Mining District: Unpublished
report, 137 p.

Cobb, E.H., 1972, Metallic mineral resources map of the Big Delta quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-388, 1 sheet, scale 1:250,000.

Cobb, E.H., and Eberlein, G.D., 1980, Summaries of data on and lists of references to metallic and selected
nonmetallic mineral depositsin the Big Delta and Tanacross quadrangles, Alaska: U.S. Geological Survey
Open-File Report 80-1086, 77 p.

Eberlein, G.D., Chapman, R.M., Foster, H.L ., and Gassaway, J.S., 1977, Map and table describing known
metalliferous and selected nonmetalliferous mineral depositsin central Alaska: U.S. Geological Survey
Open-File Report 77-168-D, 132 p., 1 shest, scale 1:1,000,000.

Flanders, R.W., 2010, Executive Summary report for the Rob Gold property, Goodpaster Mining District,
Alaska: Unpublished report for Freegold Recovery, Inc., 55 p. (posted on www.sedar.com, March 31,
2010).

Foster, H.L., OLeary, RM., McDanal, SK., and Clark, A.L., 1978, Analyses of rock samples from the Big
Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-469, 125 p., 1 sheet

Foster, H.L., Albert, N.R.D., Griscom, Andrew, Hessin, T.D., Menzie, W.D., Turner, D.L, and Wilson,
F.H., 1979, The Alaskan Mineral Resource Assessment Program; Background information to accompany
folio of geologic and mineral resource maps of the Big Delta quadrangle, Alaska: U.S. Geological Survey
Circular 783, 19 p.

Freegold Ventures Ltd., 2012, Rob project, Alaska:
http://www.freegol dventures.com/s/RobGol d.asp?Reportl D=296782 (as of March 4, 2012).

Freeman, C.J., 2004, Executive summary report for the Rob gold property, Goodpaster Mining District,
Alaska: Unpublished NI 43-101 report prepared for Freegold Recovery, Inc., 30 p. (posted on
www.sedar.com on April 27, 2008).

Glover, A.E., 1950, Placer gold fineness: Alaska Territorial Department of Mines Miscellaneous Report
195-1, 38 p.

Joesting, H.R., 1938, Mining and prospecting in the Goodpaster region: Alaska Territorial Department of
Mines Miscellaneous Report 90-02, 2 p.

Menzie, W.D., and Foster, H.L., 1979, Metalliferous and selected nonmetal liferous mineral resource
potential in the Big Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-D, 61 p., 1
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sheet, scale 1:250,000.

Reed, |.M., 1937, Brief report on Goodpaster quartz lode mining at the head of Johnson and Boulder
Creeks: Alaska Territorial Department of Mines, 1 p.

Saunders, R.H., 1967, Mineral occurrences in the Y ukon-Tananaregion, Alaska: Alaska Division of Mines
and Minerals Special Report 2, 58 p., 2 sheets, scale 1:1,000,000.

Smith, P.S,, 1938, Mineral industry of Alaskain 1936: U.S. Geological Survey Bulletin 897-A, p. 1-107.
Smith, P.S,, 1939, Mineral industry of Alaskain 1938: U.S. Geological Survey Bulletin 917-A, p. 1-113.

Thomas, B.I., 1970, Reconnaissance of the gold-bearing quartz veinsin the Tibbs Creek area, Goodpaster
River, Big Delta quadrangle, central Alaska: U.S. Bureau of Mines Open-File Report 14-70, 12 p., 3 sheets.

Weber, F.R., Foster, H.L., Keith, T.E.C., Dusel-Bacon, Cynthia, 1978, Preliminary geologic map of the Big
Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-A, 1 sheet, scale 1:250,000.

Primary Reference: Freeman, 2004; Flanders, 2010
Reporter(s): Cameron S. Rombach (ADGGS); D.J. Grybeck (Contractor, USGS)

Last report date: 2012-04-01
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Site name(s): May's Pit; Campbell-M onroe; Campbell

Sitetype: Mine

ARDF no.: BD0OO7

Latitude: 64.3008 Quadrangle: BD B-5
Longitude: 146.3002

L ocation description and accuracy:

May's Pit, as the mine is now commonly known, is on alarge flat, now-barren saddle on the divide
between the head of Tenderfoot Creek and lower Buckeye Creek. It is about 1.6 miles northeast of
Richardson on the Richardson Highway and near the center of the southern boundary of section 14, T. 7 S,,
R. 7 E., of the Fairbanks Meridian. The location is accurate.

Commodities:

Main: Au

Other:
Oreminerals; Gold
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-fel dspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the mineralized quartz-feldspar porphyry dike at the nearby Democrat Mine
(BDO014).

The May's Pit residual placer was found in 1908 by Fred Campbell but mining was stymied for 40 years
because of the lack of water. Campbell transported ore downhill to Hinkley Gulch for processing (Olson and
others, 1985; May, 2005, Freeman, 2011). In 1948 or 1949, Campbell leased the ground to Gib Martin who
mined the property as an open pit with adozer. As related by Freeman (2011), another miner said that he
had seen an estimated 4,500 ounces of gold that came from the final cleanup of Martin's mining.
Subsequently, the ground was leased to Gil Monroe and Erick Erickson who mined the property until 1978.
In 1979, Don May of Polar Mining acquire the property. He worked the property as an open pit with a dozer
from 1979 to 1981 and recovered 8,000 ounces of gold.

In 1988, Asarco drilled ahole at least 330 feet deep in the center of May’s pit (Applegate, 1988). Most of
the hole was in biotite-muscovite schist and biotite-fel dspar-quartz gneiss; a quartz-feldspar-porphyry dike
about 5 feet thick was cut and the hole bottomed in mylonite. The hole intersected a few thin quartz veins
with pyrite selvages but no sample from the hole produced as much as 0.002 ounce of gold per ton. In 2005,
an extensive soil sampling program that extended over the property into upper Tenderfoot Creek defined
several areas that were anomalousin gold, silver, arsenic, bismuth, tin, tungsten, copper, lead, and zinc
(Noyes and others, 2006). The anomalies were less pronounced over May’s Pit. Freeman (2011) suggests
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that May’s Pit may be above a distal intrusion-related gold deposit similar to the one at the Democrat Mine
(BDO014).

Alteration:
Possible ateration of intrusive and/or schistose host rocks to kaolinite (Swainbank and others, 1984).

Age of mineralization:
Quaternary?

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Residual gold placer, possibly above or near an intrusion-related gold deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39%a

Production Status: Yes; medium
Site Status. Active

Workings/exploration:

The May's Pit residua placer was found in 1908 by Fred Campbell but mining was stymied for 40 years
because of the lack of water. Campbell transported ore downhill to Hinkley Gulch for processing (Olson and
others, 1985; May, 2005; Freeman, 2011). In 1948 or 1949, Campbell leased the ground to Gib Martin who
mined the property as an open pit with a dozer. Subsequently, the ground was leased to Gil Monroe and
Erick Erickson who mined the property until 1978. In 1979, Don May of Polar Mining acquired the property
and he mined an open pit with adozer from 1979 to 1981. In 1988, Asarco drilled ahole at least 330 feet
deep in the center of May’s pit (Applegate, 1988). In 2005, an extensive soil sampling program covered the
mine and extended into upper Tenderfoot Creek.

Production notes:
Production of 8,000 ounces of gold from 1979 to 1981 is documented. Another 4,500 ounces reportedly
was produced and there may have been significantly more.

Reserves:
Unknown.

Additional comments:
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Site name(s): Democrat; John Mitchell Lode; Camp Pit; Richardson
proj ect
Sitetype:
Mine

ARDF no.: BD014
Latitude: 64.3341 Quadrangle: BD B-5
Longitude: 146.3553

L ocation description and accuracy:

The Democrat Mineislocated at the head of Banner Creek (BD001), which has been placer mined for
several miles below the Democrat Mine. The mineis centered about 3.5 miles north of the town of
Richardson and about 0.5 mile east-southeast of the center of section 4, T. 7 S., R. 7 E., of the Fairbanks
Meridian. Severa unimproved roads provide access to the mine. It consists of a open cut in the hillside
along Banner Creek. Some contiguous workings that are usually described with the Democrat Mine are
sometimes called the Camp Pit. The location is accurate.

Commodities:
Main: Ag, As, Au, Sb
Other: Cu, Bi, Hg, Mo, Pb, U, Zn

Oreminerals. Acanthite, boulangerite, enargite, freibergite, gold, owyheeite, pyrargyrite, stephanite, stibnite,
stetefel dtite, tetrahedrite

Gangue minerals. Ankerite, carbonate, quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-fel dspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Mafelsic to intermediate
dikes and plugs, notably the quartz-feldspar porphyry at this site.

The Democrat Mine has been the focus of most of the recent work in the Richardson district (Freeman,
2011). The Democrat Mine was the first lode prospect discovered in the Richardson district in 1913. By
1921, three short adits, and two shafts had been driven on the property and a small arastra mill produced an
unknown but probably small amount of gold (Brooks, 1923). Modern work in the area was initiated by
Bundtzen and Reger (1977), and Swainbank and others (1984), who identified several areas of mineral
potential and defined the general geology and geochemistry of the district. The first detailed work on the
Democrat Mine was by John Mitchell in the late 1980s, and in 1987, the Tri-Valley Corporation (now Select
Resources Corporation, Inc.) acquired the property and have retained it through the end of 2011.

Tri-Valley drilled one reverse circulation hole 101.5 feet deep in 1987 and collected many rock samples
from the quartz-feldspar porphyry dike that hosts the mineralization; the hole averaged 0.013 ounce of gold
per ton. In 1988, Tri-Valley and Asarco Inc. in ajoint venture drilled 17 diamond drill holes that totaled
4,462 feet. The drilling was at 8 locations along about 3,400 feet of the quartz-feldspar porphyry dike. Some

Page81



Alaska Resour ce Data File BD014

notabl e intercepts were 85 feet that averaged 0.032 ounce of gold per ton, 130 feet that averaged 0.185
ounce of gold per ton, and 175 feet that averaged 0.032 ounce of gold per ton. The highest grades were near
the surface. Many (most?) of the investigators who subsequently reviewed the drill data concluded that the
gold values were underestimated. Asarco terminated their agreement in late 1988. Later in 1988 and in
1989, Tri-Valley collected several large bulk samples on the surface of the deposit to prove that the Asarco
drilling had underestimated the grade of the deposit. As aresult of one of these episodes of bulk sampling,
Mitchell (1989) estimated that the zone from which alarge bulk sample was taken contained 18,750 tons of
material that averaged 0.439 ounce of gold per ton. From another bulk-sample, Stearns (1989) identified
four areas within the quartz porphyry dike that was estimated to contain 250,000 tons of material that
averaged 0.07 ounces of gold per ton, or about 17,500 ounces of gold. Some (Freeman, 2011) considered the
bulk sampling to be flawed. The bulk-sampling at the Democrat Mine in the 1980s produced 2,357 ounces
of gold, the only lode gold produced in the district.

In 1991, Tri-Valley began working with TSNIGRI (Research Center of the Institute for Geological
Exploration of Base and Precious Metals), of the Russian Ministry of Geology, and carried out geologic
mapping, geophysics, and geochemical surveys at and around the Democrat Mine; the work continued to
2001. In 1997, Tri-Valley drilled 7 reverse-circulation holes at the Democrat property, completed severa
ground-geophysical grids, dug at least one trench, and collected numerous rock samples. The drilling was in
the same general area as the 1987 and 1988 drilling. A report by Bright (1998) using drilling, and 1997
channel sampling estimated that 4 blocks of material 80-feet thick contained 141,539 tons of material with
an average grade of 0.106 ounce of gold per ton (15,074 ounces). Freeman (2011) reported that an area
about 1,200 feet long, 300-600 feet wide, and 200 feet thick averaged 0.65 part per million gold. In 2005,
Select Resources (asubsidiary of Tri-Valley) compiled the previous information, sampled soils, and drilled
8 holes that totaled 930 meters. In 2010, Select collected fifteen, 25-kilogram samples for analysis.

The gold mineralization at the Democrat Mine is concentrated in the Democrat dike, which is up to 600
feet thick in the mine area. The dike has intruded along a northwest-trending, steeply-northeast-dipping
structure (Freeman, 2011). The hanging wall is paragneiss; the footwall is lower-greenschist-facies rocks.
The gold mineralization does not extend into the wall rocks. Locally, the dike thickens at flexuresand is
disrupted by northeast trending faults. The mineralization commonly isin quartz veins but the ore minerals
are also disseminated in the dike rock. Locally, the ore is very rich, with a diverse suite of minerals
including acanthite, freibergite, pyrargyrite, stephanite, stetefeldite, and owyheeite, boulangerite, stibnite,
and enargite (Bundtzen, 2004). A suite of rich samples contained up to 28.323 ounces of gold per ton, 2,450
parts per million (ppm) copper, 5,320 ppm arsenic, 10,200 ppm antimony, 15,600 ppm lead, 28.1 ppm
mercury, 56 ppm molybdenum, 88 ppm uranium, and more than 1 percent zinc. There is some indication of
supergene enrichment. Geochemically, the gold is closely associated with silver, arsenic, copper,
molybdenum, tungsten, and tin (Freeman, 2011).

McCoy and others (1997) describe several stages of alteration at the Democrat Mine. An early stage of
alteration consists of quartz-tourmaline-muscovite +/- biotite +/- K-spar +/- clinozoisite. The stage more
commonly associated with gold is an assemblage of quartz-white mica +/- ankerite +/- carbonaceous
material. Locally, the plagioclase and K-spar phenocrysts are weathered to montmorillonite and kaolinite,
respectively (D.J. Szumigala, oral communication, 1998). Albiteis present in veins with quartz (R.J.
Newberry, oral communication, 1998). In addition, the surrounding gneiss displays evidence of hornfelsing
(K. Ausburn, oral communication, 1998).

In arecent synthesis of the many years of work at the property, Freeman (2011) proposes that the
Democrat Mineis part of a structurally controlled, pluton related, boron enriched, gold-silver-tin-
polymetallic hydrothermal system. McCoy and others (1977) include the Democrat Mine in their
comprehensive article on the plutonic-related gold deposits of Interior Alaska.

Alteration:

McCoy and others (1997) describe several stages of alteration at the Democrat Lode. An early stage of
alteration consists of quartz-tourmaline-muscovite +/- biotite +/- K-spar +/- clinozoisite. The stage more
commonly associated with gold is an assemblage of quartz-white mica +/- ankerite +/- carbonaceous
material. Locally, the plagioclase and K-spar phenocrysts are weathered to montmorillonite and kaolinite,
respectively (D.J. Szumigala, oral communication, 1998). Albiteis present in veins with quartz (R.J.
Newberry, oral communication, 1998). In addition, the surrounding gneiss displays evidence of hornfelsing
(K. Ausburn, oral communication, 1998).
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Age of mineralization:

Most of the mineralization is about 90 Ma (as are many of the intrusion-related gold deposits in central
Alaska).

Generic deposit model:

Deposit model:

Intrusion-related gold deposit; part of a structurally controlled, boron-enriched, gold-silver-tin-polymetallic
hydrothermal system.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status; Yes; small
Site Status: Active

Workings/exploration:

The Democrat Mine has been the focus of most of the recent work in the Richardson district (Freeman,
2011). The Democrat Mine was the first lode prospect discovered in the Richardson district in 1913. By
1921, three short adits, and two shafts had been driven on the property and a small arrastra mill produced an
unknown but probably small amount of gold (Brooks, 1923). Modern work in the areawas initiated by
Bundtzen and Reger (1977), and Swainbank and others (1984), who identified several areas of mineral
potential and defined the general geology and geochemistry of the district. The first detailed work on the
Democrat Mine was by John Mitchell in the late 1980s, and in 1987, the Tri-Valley Corporation (now Select
Resources Corporation, Inc.) acquired the property and have retained it through the end of 2011.

Tri-Valley drilled one reverse circulation hole 101.5 feet deep in 1987 and collected many rock samples
from the quartz-feldspar porphyry dike that hosts the mineralization. In 1988, Tri-Valley and Asarco Inc. in
ajoint venture drilled 17 diamond drill holes that totaled 4,462 feet. The drilling was at 8 locations along
about 3,400 feet of the quartz-feldspar porphyry dike. Asarco terminated their agreement in late 1988. Later
in 1988 and in 1989, Tri-Valley collected several large bulk samples on the surface of the deposit to prove
that the Asarco drilling had underestimated the grade of the deposit.

In 1991, Tri-Valley began working with TsNIGRI (Research Center of the Institute for Geological
Exploration of Base and Precious Metals), of the Russian Ministry of Geology, and carried out geologic
mapping, geophysics, and geochemical surveys at and around the Democrat Mine; the work continued to
2001. In 1997, Tri-Valley drilled 7 reverse-circulation holes at the Democrat property, completed several
ground-geophysical grids, dug at least one trench, and collected numerous rock samples. The drilling wasin
the same general area as the 1987 and 1988 drilling. In 2010, Select collected fifteen, 25-kilogram samples
for analysis.

In 2016, Northern Empire Resources Corp. conducted exploration on their Richardson property, which
hosts multiple intrusion-related as well aslow- and high-angle fault-hosted lode gold prospects with gold +
silver + arsenic £ antimony + bismuth geochemical signatures. The project area includes the historical
Democrat lode gold mine. In 2016, Northern Empire Resources Corp. collected rock chip-channel samples
at 1-m intervals across 130 meters of the exposed face at Democrat. One 32-meter-long sample returned
5.73 grams of gold per tonne and 29.8 grams of silver per tonne, including 6 meters of 18.33 grams of gold
per tonne and 48.95 grams of silver per tonne. Another sample collected about 61 meters away returned 2.57
grams of gold per tonne and 39.3 grams of silver per tonne across 6 m. Northern Empire also collected
1,298 geochemical samples across the Richardson property and conducted trenching, prospecting, 277 line-
km of ground-magnetic geophysical surveys, identified structures in airborne geophysics, re-logged
historical core holes, and delineated future drill targets. Work to date has identified a 2,000-meter-long,
north—northeast-trending, gold-in-soil anomaly with a coincident geophysical structural signature.
Additionally, 2,000 meters of the geophysical signature is poorly covered by soil data. A second northwest-
trending mineralized structure was identified, with coincident elevated gold-in-soils over a 1,000-m strike
length, with an additional 1,000 meters remaining to be evaluated by geochemical sampling (Athey and
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Werdon, 2017).

Production notes:
There probably was asmall but undocumented amount of gold produced from 1913 to 1922 from a small
arrastramill. The only other production was 2,357 ounces of gold that was recovered in 1988 and 1989
during the processing of several large bulk samples collected at the surface.

Reserves:

Since 1988, there have been several attempts to estimate the gold resources of the Democrat Mine.
However, different criteria have been used, there has been some uncertainty about the accuracy of the data,
and the samples do not necessarily overlap geographically. Mitchell (1989) estimated that a zone from
which alarge bulk sample was taken contained 18,750 tons of material that averaged 0.439 ounce of gold
per ton. In another bulk-sampling effort, Stearns (1989) identified four areas in the quartz-feldspar porphyry
dikes that were estimated to contain 250,000 tons of material that averaged 0.07 ounce of gold per ton, or
about 17,500 ounces of gold. Based mainly on drilling and surface sampling to 1998, Bright (1998)
estimated that 4 blocks of material 80-feet thick contained 141,539 tons of material with an average grade of
0.106 ounce of gold per ton (15,074 ounces). Freeman (2011) estimated that an area about 1,200 feet long,
300-600 feet wide, and 200 feet thick averaged 0.65 part per million gold.

Additional comments:

In his synthesis of more than 25 years of the work on the Democrat Mine and the surrounding area,
Freeman (2011) lists and cites data that he had access to from a voluminous body of unpublished, internal
reports done for the Tri-Valley Corporation and other companies. Some of Freeman's references not
included in the reference list that follows may only peripheraly relate to this deposit and most are not
available publicly.

Thissiteis part of the Richardson project (as of 2016).
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Sitename(s): Gray Lead; Grey Lead; Hilltop; Rob

Sitetype: Prospect

ARDF no.: BD017

Latitude: 64.3445 Quadrangle: BD B-1
Longitude: 144.2523

L ocation description and accuracy:
The Gray Lead prospect isalong aridge at an elevation of about 4,070 feet, about 1.3 mile northwest of
the north peak (5080) of Black Mountain. It isabout 0.5 mile south of the center of section 31, T. 6 S., R.
18 E., of the Fairbanks Meridian. The location is accurate, though degree of accuracy not reported.

Commaodities:

Main: Ag, As, Au, Sb

Other: Cu, Pb, Te, W
Oreminerals: Arsenopyrite, bismuthinite, covellite, digenite, gold, jamesonite, pyrite, stibnite
Gangue minerals. Quartz, sericite

Geologic description:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. The first underground workings were driven in the
winter of 1936. A 450-foot tunnel was driven following a small vein, termed the Blue Lead Extension
(BDO003). After disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-
foot tunnel at the outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel
was driven at the nearby Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of
1938, the mill was moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939
(Joesting, 1938). The Gray L ead prospect was al so probably discovered about this time. From 1939 to 1941,
approximately 1,300 feet of surface and subsurface workings were completed at the Gray Lead prospect
(Thomas, 1970). Over 300 feet of the vein was traced at the surface (Joesting, 1938). There was limited
exploration reported in the 1970s.

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM Inc.) spent more
than $1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and
airborne geophysics, and 16,215 feet of diamond drilling in 26 holes. The details of the drilling are vague
but at least 4 holes were drilled at the Gray Lead prospect. Surface rock samples contained up to 4.93
ounces of gold per ton. The best intercept in the drilling was 13.5 feet that averaged 0.92 ounce of gold per
ton (Flanders, 2010).

In 2002, Freegold Ventures Ltd. optioned alarge block of claims that covered the Gray Lead land several
other nearby deposits that are described separately: the Grizzly Bear (BD018), Michigan Lode (BD025),
Wolverine (BD057), Upper Trench, Lower Trench (BD058), and O'Reely (BD059). Freegold has continued
the exploration through early 2012 as the Rob project. (Flanders, 2010; Freegold Ventures Ltd., 2012). The
work has included extensive geol ogic mapping, surface sampling, and geochemical and geophysical
surveys. In 2004, Freegold commissioned a comprehensive NI 43-101 report (Freeman, 2004) that
summarized their and previous work. The 2004 report was updated by Flanders (2010) No ore has been
mined from the Gray Lead prospect athough 20 holes have been drilled on it since 1995.

Asinterpreted by Bailey (2001), Freeman (2004), and Flanders (2010), this and the several other similar
depositsin the area are near the contact of alarge Cretaceous biotite granodiorite stock with a mixed unit of
Pal eozoic biotite gneiss, feldspar-biotite augen gneiss, and quartzite that form alarge gneiss dome. The
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granodiorite is cut by hornblende, andesite porphyry dikes. The rocks are locally intensely sheared and
Grizzly Bear (BD018) and Michigan Lode (BD025) are aligned along the northeast-trending Gray Lead
fault. Thisfault is observed in the underground workings of the Gray Lead prospect and also at the surface
whereit is marked by pronounced saddle-like depressions across the spurs separating the westward-flowing
tributaries of Tibbs Creek.

The lode deposits in the area are gold-bearing quartz veins in shear zones in the metamorphic and igneous
rocks. The quartz veins contain gold +/- base metal +/- silver and a variable combination of sulfides,
including arsenopyrite, covellite, digenite, jamesonite, pyrite, and stibnite. Typically, the gold content
decreases as sulfides increase. Veins are commonly 2 to 3 feet in width but some are as wide as 8 fest
(Thomas, 1970). When gold is present, it isusually extremely fine grained. However, veins at the nearby
Grizzly Bear mine (BD018) contain relatively coarse gold which is easily visible in hand specimen
(Freeman, 2004).

The Gray Lead prospect is on aquartz vein 2 feet in width. In the underground workings, the vein dips
steeply west (Joesting, 1938). Freeman (2004) cites numerous grab samples from veins at the Gray Lead
prospect that contain up to 2.105 ounces of gold per ton, up to 43.50 parts per million (ppm) silver, more
than 1 percent arsenic, up to 1,610 ppm bismuth, up to 415 ppm lead, more than 1 percent antimony, up to
180.50 ppm tellurium, and up to 97.2 ppm tungsten. The many surface samples of veins and altered granite
collected in subsequent years varied greatly in their relative and specific metal content but they essentially
have the same association of metals. Freeman (2004) classifies the Gray Lead deposit as a quartz vein
hosted in gneiss and/or high-grade schist near an intrusion that was the source of the mineralization.

In 2007, Freegold Ventures Ltd. (2007) drilled 8 holes on the Gray Lead vein that totaled 1,529 feet. All
of the holes intersected the vein which isin bictite, augen paragneiss. The mineralization consisted of
sugary textured quartz with fine-grained bismuthinite and arsenopyrite. The width of the vein varies but
probably averages more than 10 feet thick.

Alteration:

Alteration has been reported as pervasive quartz- sericite- sulfide alteration occurring adjacent to veins
and extending for up to one mile from the source structure (Flanders, 2010).

Age of mineralization:
Genetically related to anearby Cretaceous granodiorite intrusive.

Generic deposit model:

Deposit modd:
Polymetallic veins (Cox and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status: None
Site Status; Active?

Workings/exploration:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. The first underground workings were driven in the
winter of 1936. A 450-foot tunnel was driven following a small vein, termed the Blue Lead Extension
(BDO003). After disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-
foot tunnel at the outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel
was driven at the nearby Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of
1938, the mill was moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939
(Joesting, 1938). The Gray Lead vein was also probably discovered about this time. From 1939 to 1941,
approximately 1,300 feet of surface and subsurface workings were completed at the Gray Lead prospect
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(Thomas, 1970). Over 300 feet of the vein could be traced at the surface (Joesting, 1938). There was limited
exploration reported in the 1970s. From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal
Mining and WGM) spent more than $1.3 million exploring in the area; they did extensive surface mapping
and sampling, surface and airborne geophysics, and 16,215 feet of diamond drilling in 26 holes. The details
of the drilling are vague but one or more probably was drilled at the Gray Lead prospect.

In 2002, Freegold Ventures optioned a large block of claimsthat covered the Gray Lead lode and severa
other nearby deposits that are described separately: the Grizzly Bear (BD003), Michigan Lode (BD025),
Wolverine (BD057), Upper Trench, Lower Trench (BD058) and O'Reely (BD059). Freegold has continued
the exploration through early 2012 as the Rob project. (Flanders, 2010; Freegold Ventures Ltd., 2012). The
work has included extensive geol ogic mapping, surface sampling, and geochemical and geophysical
surveys. In 2007, Freegold Ventures Ltd. (2007) drilled 8 holes on the Gray Lead prospect that totaled 1,529
feet. Some of the notable interceptsin these holes were: 16.5 feet that contained 0.197 ounce of gold per
ton, 13.5 feet that contained 0. 586 ounce of gold per ton, 13.0 feet that contained .841 ounces of gold per
ton, 14.0 feet that contained 0.230 ounce of gold per ton, and 6.5 feet that contained 0.677 ounce of gold per
ton. In 2008, they drilled 12 more holes that totaled 3,144.2 feet. In addition, 14 grab rock samples were
submitted for geochemical analysis, and IP and resistivity surveys were conducted (Flanders, 2010).
Highlights of the results of 2008 drilling are 4.5 meters of 18 g/t gold and 2. meters of 62 g/t gold (Freegold
Ventures Ltd, 2008).

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Avalon Development Corporation, 2014, Rob Project Summary Report, 4 p.
http://www.aval onal aska.com/Rob-2014-Summary-1.pdf (as of Sept. 1, 2014).

Bailey, R.O., 2001, ROB Claim Group, Tibbs Creek, Alaska, Goodpaster Mining District: Unpublished
report, 137 p.

Cobb, E.H., 1972, Metallic mineral resources map of the Big Delta quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-388, 1 sheet, scale 1:250,000.

Cobb, E.H., and Eberlein, G.D., 1980, Summaries of data on and lists of referencesto metallic and selected
nonmetallic mineral depositsin the Big Delta and Tanacross quadrangles, Alaska: U.S. Geological Survey
Open-File Report 80-1086, 77 p.

Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Eberlein, G.D., Chapman, R.M., Foster, H.L., and Gassaway, J.S., 1977, Map and table describing known
metalliferous and selected nonmetalliferous mineral depositsin central Alaska: U.S. Geological Survey
Open-File Report 77-168-D, 132 p., 1 sheet, scale 1:1,000,000.

Flanders, R.W., 2010, Executive Summary report for the Rob Gold property, Goodpaster Mining District,
Alaska: Unpublished report for Freegold Recovery, Inc., 55 p. (posted on www.sedar.com, March 31,
2010).

Foster, H.L., Albert, N.R.D., Griscom, Andrew, Hessin, T.D., Menzie, W.D., Turner, D.L, and Wilson,
F.H., 1979, The Alaskan Mineral Resource Assessment Program; Background information to accompany

Page89



Alaska Resour ce Data File BDO017

of geologic and mineral resource maps of the Big Delta quadrangle, Alaska: U.S. Geological Survey
Circular 783, 19 p.

Freeman, C.J., 2004, Executive summary report for the Rob gold property, Goodpaster Mining District,
Alaska: Unpublished NI 43-101 report prepared for Freegold Recovery, Inc., 30 p. (posted on
www.sedar.com on April 27, 2008).

Freegold Ventures Ltd., 2007, Freegold drilling hits high-grade gold at Rab - 29 g/t over 4 m:
http://www.freegol dventures.com/s/NewsRel eases.asp?Reportl D=266245& Type=News-

Releases& _Title=Freegold-Drilling-Hits-High-Grade-Gol d-at-Rob-29-gt-Over-4-m. (News release, Oct 11,
2007).

Freegold Ventures Ltd., 2008, Freegold Continues to Etend High-Grade Mineralization at Rob with 4.5 m of
18 g/t Gold in Step-Out Holes. www.sedar.com (News release, Sept. 16, 2008).

Joesting, H.R., 1938, Mining and prospecting in the Goodpaster region: Alaska Territorial Department of
Mines Miscellaneous Report 90-02, 2 p.

Menzie, W.D., and Foster, H.L., 1979, Metalliferous and selected nonmetalliferous mineral resource
potential in the Big Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-D, 61 p., 1
sheet, scale 1:250,000.

Reed, .M., 1937, Brief report on Goodpaster quartz lode mining at the head of Johnson and Boulder
Creeks. Alaska Territorial Department of Mines, 1 p.

Saunders, R.H., 1967, Mineral occurrencesin the Y ukon-Tananaregion, Alaska: Alaska Division of Mines
and Minerals Special Report 2, 58 p., 2 sheets, scale 1:1,000,000.

Smith, P.S,, 1938, Mineral industry of Alaskain 1936: U.S. Geological Survey Bulletin 897-A, p. 1-107.
Smith, P.S,, 1939, Mineral industry of Alaskain 1938: U.S. Geological Survey Bulletin 917-A, p. 1-113.

Thomas, B.I., 1970, Reconnaissance of the gold-bearing quartz veinsin the Tibbs Creek area, Goodpaster
River, Big Delta quadrangle, central Alaska: U.S. Bureau of Mines Open-File Report 14-70, 12 p., 3 sheets.

Weber, F.R., Foster, H.L., Keith, T.E.C., Dusel-Bacon, Cynthia, 1978, Preliminary geologic map of the Big
Primary Reference: Freeman, 2004; Flanders, 2010

Reporter(s): Cameron S. Rombach (ADGGS); D.J. Grybeck (Contractor, USGS); V.C. Zinno (Alaska Earth
Sciences, Inc.)

Last report date: 2016-03-15

Page90



Alaska Resour ce Data File BDO018

Sitename(s): Grizzly Bear; Yellow Jacket

Sitetype: Mine

ARDF no.: BD018

Latitude: 64.3512 Quadrangle: BD B-1
Longitude: 144.2093

L ocation description and accuracy:

The Grizzly Bear mineis situated on aridge of Black Mountain separating the headwaters of Antimony
Creek, atributary of Tibbs Creek (BD040), and Summit Creek, atributary of Boulder Creek (BD004). The
mineis about 0.3 mile east of the center of section 32, T. 6 S, R. 18 E., of the Fairbanks Meridian. The
Y ellow Jacket deposit is nearby (The Grizzly Bear Mineis misplaced on the USGS 1:63,360-scale
topographic map.).

Commodities:

Main: Ag, As, Au, Sb

Other: Cu, Pb, Te, W
Oreminerals: Arsenopyrite, covellite, digenite, gold, jamesonite, pyrite, stibnite
Gangue minerals. Quartz

Geologic description:

The Grizzly Bear mine and Y ellow Jacket deposit are situated the ridge of Black Mountain that islargely
underlain by Cretaceous granodiorite (Weber and others, 1978). Augen gneiss, gneissic schist, and schist are
the west of Black Mountain. There isintense shearing and faulting in the contact between the metamorphic
and intrusive rocks. This shearing is observed in the underground workings and at the surface as pronounced
saddle-like depressions across the spurs separating the westward-flowing tributaries of Tibbs Creek. This
shear zone trends roughly N 15 E and dips 65 degrees NW. The lode deposits in the area are mostly gold-
bearing quartz veins in the shear zone, although some are in the granodiorite. The veins contain gold and a
variable assemblage of sulfides, including arsenopyrite, covellite, digenite, jamesonite, pyrite, and stibnite.
Typically, gold content decreases as sulfides increase. Veins are commonly 2 to 3 feet in width, with some
aswide as 8 feet (Thomas, 1970). When gold is present, it is usually extremely fine grained. However, other
near veins such asin the Blue Lead Mine (BD003) contain relatively coarse gold, which iseasily visiblein
hand specimen.

The Grizzly Bear Mine was developed on an 18-inch-wide quartz vein. Based on underground workings,
the vein dips steeply to the south (Reed, 1937). Much of the ore is on the hanging wall (Thomas, 1970).
Thomas (1970) shows the Y ellow Jacket prospect as a vein exposed at the surface approximately one third
of amile southwest of the Grizzly Bear Mine. Glover (1950) reported arange in gold fineness of 766 to 780
for the Grizzly Bear Mine.

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. By the winter of 1936, the first underground workings
were being installed. A 450-foot tunnel was driven following a small vein, termed the Blue Lead Extension
(BD003). After disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-
foot tunnel at the outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel
was driven at the Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of 1938, the
mill was moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939 (Joesting,
1938). There was limited exploration in the 1970s. The mill was still on site and the mine shaft was
accessible in 1970, but blocked by ice (Thomas, 1970). It is reported that 350 tons of ore was produced from
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the Grizzly Bear mine and processed at the mill at the Blue Lead mine. Another 150 tons was produced
from the Blue Lead mine (Reed, 1937). No ore was mined from the Y ellow Jacket vein (Thomas, 1970).

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM) spent more than
$1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and airborne
geophysics. They drilled 26 holes in the area that totaled 16,215 feet in 26 holes. The location of the holesis
vague but one or more of these holes was at the Grizzly Bear Mine.

In 2002, Freegold Ventures optioned alarge block of claimsthat covered the Grizzly Bear Mine and
several others deposits nearby that are described separately: the Blue Lead (BD003), Michigan Lode
(BD025), Gray Lead (BD017), Wolverine (BD057), Upper Trench/ Lower Trench (BD058) and O'Reely
(BDO059). Freegold has continued the exploration through early 2012 as the Rob project. (Flanders, 2010;
Freegold Ventures Ltd., 2012). The work has included extensive geologic mapping, surface sampling, and
geochemical and geophysical surveys.

Freeman (2004) and Flanders (2010) consider the deposit to be Au + base metal, + Ag+ W + Bi
intrusion-hosted mineralization with a possible
genetic relationship between the precious metal mineralization and the emplacement of the intrusion.

Alteration:

Age of mineralization:
Probably genetically related to a nearby Cretaceous granodiorite intrusive.

Generic deposit model:

Deposit model:

Silver-gold-quartz veins and stockwork, +/- arsenic, copper, lead, antimony, tellurium, and tungsten (Cox
and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status; Yes; small
Site Status: Inactive

Workings/exploration:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. By the winter of 1936, the first underground workings
were driven. A 450-foot tunnel was driven following asmall vein called the Blue Lead Extension. After
disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-foot tunnel at the
outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel was driven at the
Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of 1938, the mill was moved
to the Blue Lead Mine and operated for ayear and a half until the fall of 1939 (Joesting, 1938). The mill
was still on site and the mine shaft openings were accessible in 1970, but blocked by ice (Thomas, 1970).

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM) spent more than
$1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and airborne
geophysics, and 16,215 feet of diamond drilling. They drilled 26 holes; one or more of these hole may have
been at the Grizzly Bear Mine but the details are obscure. In 2002, Freegold Ventures optioned a large block
of claimsthat covered the Grizzly Bear and several other nearby deposits that are described separately: the
Blue Lead (BD003), Michigan Lode (BD025), Gray Lead (BD017), Wolverine (BD057), Upper Trench/
Lower Trench (BD058) and O'Reely (BD059). They continued to explore them as a unit as the Rob project
through early 2012 (Flanders, 2010; Freegold Ventures Ltd., 2012). The work has included extensive
geol ogic mapping, surface sampling, and geochemical and geophysical surveys.
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Production notes:

The Grizzly Bear Mine has produced 350 tons of ore and processed them at the mill at the Blue Lead mill
(Reed, 1937). No ore was mined from the Y ellow Jacket vein (Thomas, 1970).

Reserves:
None.

Additional comments:;
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Site name(s): Hinkley Gulch

Sitetype: Mines

ARDF no.: BD019

Latitude: 64.3061 Quadrangle: BD B-5
Longitude: 146.313

L ocation description and accuracy:

Hinkley Gulch isasmall northwest flowing tributary to lower Banner Creek. The gulch is not labeled on
the USGS topographic maps but 'Hinkley Gulch' has long been used locally and in various mining-related
publications. The mine is about 1.6 miles north-northeast of Richardson on the Richardson Highway, in the
southwest corner of section 14, T.7 S., R. 7 E., of the Fairbanks Meridian.

Commodities:

Main: Au

Other: Ag, As, Bi, Cu, Pb, Sb, Sn, U, W, Zn
Oreminerals; Gold
Gangue minerals:

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the mineralized quartz-feldspar porphyry dike at the nearby Democrat Mine
(BDO014).

Placer gold was discovered nearby on Tenderfoot Creek (BD039) in 1905 and Hinkley Gulch was
probably mined soon after. Ellsworth and Parker (1911) noted mining in Hinkley Gulch in open cuts and by
drifting. There was at least one episode of mining after WWI1. Don May (oral communication, 1998 ) said
that Terry Anderson recovered 3,000 ounces of gold from Hinkley Gulch, but details are lacking. In recent
years, there has been considerable production from aresidual gold placer at May's Pit (BD007) about a half
mile to the southeast on the saddle at the head of Hinkley Gulch and there has been speculation that the gold
in the placers at May's Pit and Hinkley Gulch share a common origin (Freeman, 2011). Glover (1950)
reported that the gold from Hinkley Gulch was 677 to 680 fine and Bundtzen and Reger (1977) said it
averaged 670 fine.

Since the late 1980s there has been intermittent but extensive exploration in the Richardson district for
lode gold deposits and some of that work has overlapped or involved sampling and mapping along Hinkley
Gulch. Swainbank and others (1984) mapped highly altered rocks exposed along Hiinkley Gulch. Intervals
up to 60 feet wide consist of sheared and oxidized epidote-amphibolite and garnet-amphibole skarn. A
breccia exposed along the gulch that consists of clasts of quartz-feldspar porphyry, schist, quartzite and
gneiss could be traced northeast for about 1,500 feet. A chip sample of porphyry contained 0.30 parts per
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million (ppm) gold, and low levels of copper, lead, zinc, antimony, and uranium. In 2005, an extensive soil
sampling program defined severa areas over or near Hinkley Gulch that were anomalousin gold, silver,
arsenic, bismuth, tin, tungsten, copper, lead, and zinc (Noyes and others, 2006). In view of the altered rocks
and the geochemical anomalies, Freeman (2011) suggests that the Hinkley Gulch may be over or near a
distal intrusion-related gold deposit similar to the one at the Democrat Mine (BD014).

Alteration:
Rock in the vicinity of the placer on Hinkley Gulch are locally highly altered, sheared, oxidized, and
brecciated.

Age of mineralization:
Quaternary placer and a 90 Maintrusion-related gold deposit.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39%a

Production Status: Yes; small
Site Status: Inactive

Workings/exploration:

Placer gold was discovered nearby on Tenderfoot Creek (BD039) in 1905 and Hinkley Gulch was
probably mined soon after. Ellsworth and Parker (1911) noted mining in Hinkley Gulch in open cuts and by
drifting. There was at least one episode of mining after WWI1. Since the late 1980s there has been
intermittent but extensive exploration in the Richardson district for lode gold deposits and some of that
work has overlapped or involved sampling and mapping along Hinkley Gulch. In 2005, an extensive soil
sampling program defined several anomalous areas over or near Hinkley Gulch.

Production notes:
Thereis little document production from Hinkley Gulch but 3,000 ounces of gold reportedly was
produced some time after was WWII.

Reserves:
Unknown.

Additional comments:;
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Site name(s): Junction Creek

Sitetype: Mines

ARDF no.: BD021

Latitude: 64.333 Quadrangle: BD B-5
Longitude: 146.403

L ocation description and accuracy:

Junction Creek, atributary of Redmond Creek, is approximately 3.5 miles north of the town of Richardson
on the Richardson Highway. This siteis approximately at the center of the mining at the head of the creek in
the lower half of section 5, T. 7 S., R. 7 E., of the Fairbanks Meridian. There was also drilling after WWII
about 2 and 5 miles downstream; see the Geologic Description field for details.

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-fel dspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

Thereislittle information on placer mining on Junction Creek although it was probably prospected soon
after gold was discovered in the Richardson District in 1905. Metz (1991) described early drift mine and
surface tailingsin the Junction Creek. Most of the mining apparently took place at the head of Junction
Creek in the lower half of section 5, T. 7 S., R. 7 E., but it may be more extensive. The Alaska Division of
Mining Kardex file system records active claims on Junction Creek as recent as 1984.

Based on oral communications with Dan Cobin, a prospector in the area, Freeman (2011) notes that Cobin
drilled one hole near the junction of Democrat Creek and Junction Creek, probably after WWII; only low
gold values were found. Cobin also drilled another hole about 3 miles downstream, probably near the center
of section 33, T. 6 S, R. 6 E.; no further work was done although 'good pay' was found.

Alteration:

Age of mineralization:
Quaternary.
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Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Yes; small
Site Status: Undetermined

Workings/exploration:

Thereislittle information on placer mining on Junction Creek although it was probably prospected soon
after gold was discovered in the Richardson District in 1905. Metz (1991) described early drift mine and
surface tailingsin the Junction Creek. Most of the mining apparently took place at the head of Junction
Creek in the lower half of section 5, T. 7 S., R. 7 E., but it may be more extensive. The Alaska Division of
Mining Kardex file system records active claims on Junction Creek as recent as 1984.

Based on oral communications with Dan Cobin, a prospector in the area, Freeman (2011) notes that Cobin
drilled one hole near the junction of Democrat Creek and Junction Creek, probably after WWII; only low
gold values were found. Cobin also drilled another hole about 3 miles downstream, probably near the center
of section 33, T. 6 S, R. 6 E.; no further work was done although 'good pay' was found.

Production notes:

Thereis no record of the gold production from Junction Creek although it produced some gold from the
early 1900s into at |east the 1980s.

Reserves:
None.

Additional comments:

References:
Bundtzen, T.K., and Reger, R.D., 1977, The Richardson lineament--A structural control for gold depositsin
the Richardson mining district, Alaska, in Short notes on Alaskan Geology, 1977: Alaska Division of
Geological and Geophysical Surveys Geologic Report 55, p. 29-34.

Chapin, Theodore, 1914, Placer mining in the Y ukon-Tananaregion: U.S. Geological Survey Bulletin 592-
J, p. 357-362.

Cobb, E.H., and Eberlein, G.D., 1980, Summaries of data on and lists of referencesto metallic and selected
nonmetallic mineral depositsin the Big Delta and Tanacross quadrangles, Alaska: U.S. Geological Survey
Open-File Report 80-1086, 77 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Foster, H.L., Albert, N.R.D., Griscom, Andrew, Hessin, T.D., Menzie, W.D., Turner, D.L, and Wilson,
F.H., 1979, The Alaskan Mineral Resource Assessment Program; Background information to accompany
folio of geologic and mineral resource maps of the Big Delta quadrangle, Alaska: U.S. Geological Survey
Circular 783, 19 p.

Freeman, C.J., 2011, Geology and mineralization of the Richardson gold property, Richardson Mining

Page99



Alaska Resour ce Data File BD021

District, Alaska: Geologic report for Select Resources Corp. Inc., http://tri-valleycorp.com/docs/NI_43-
101_Report.pdf (as of February 24, 2012).

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Menzie, W.D., and Foster, H.L ., 1979, Metalliferous and selected nonmetalliferous mineral resource
potential in the Big Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-D, 61 p., 1
sheet, scale 1:250,000.

Metz, P.A., 1991, Metallogeny of the Fairbanks Mining District, Alaska and adjacent areas: London, Royal
School of Mines, Ph.D. dissertation, 370 p.

Noyes, H.J., Christensen, O.D., Jaacks, JA., Perry, S.L., Beadey, C.W. and Graubard, C., 2006, Richardson
Project, Richardson district, Alaska— 2005 Annua Report: Internal Report prepared for Select Resources
Corp., 117 p.

Olson, B.G., Burton, J., Wolff, E.N., and Swainbank, R.D., 1985, Mining and mineralsin the golden heart
of Alaska: Fairbanks North Star Borough Publication, 80 p.

Prindle, L.M., and Katz, F.J., 1913, Detailed description of the Fairbanks district, in Prindle, L.M., A
geol ogic reconnaissance of the Fairbanks quadrangle, Alaska: U.S. Geological Survey Bulletin 525, p. 59-
152.

Saunders, R.H., 1965, A geochemical investigation in the Richardson area, Big Delta quadrangle, Alaska:
AlaskaDivision of Mines and Minerals Geochemical Report 3, 11 p., 2 sheets, scale 1:63,360.

Swainbank, R.C., Burton, J.P., and Metz, P.A., 1984, Bedrock geology of the Richardson mining district,
Alaska: University of Alaska, Mineral Industry Research Laboratory Open-File Report 84-2, 60 p., 4 maps,
scale 1:40,000.

Weber, F.R., Foster, H.L., Keith, T.E.C., Dusel-Bacon, Cynthia, 1978, Preliminary geologic map of the Big
Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-A, 1 shest, scale 1:250,000.

Primary Reference: Freeman, 2011
Reporter(s): Cameron S. Rombach (ADGGS); D.J. Grybeck (Contractor, USGS)

Last report date: 2012-04-01

Page100



Alaska Resour ce Data File BD025

Site name(s): Michigan; Michigan Lode; Michigan Lead; Rob

Sitetype: Prospect

ARDF no.: BD025

Latitude: 64.3624 Quadrangle: BD B-1
Longitude: 144.1979

L ocation description and accuracy:

The Michigan prospect about 2.1 miles north-northwest of the north(5080) peak of Black Mountain and
about 0.4 mile southwest of the center of section 28, T. 6 S., R. 18 E, of the Fairbanks Meridian. Although
sometimes described as a separate deposit, it may be a continuation of the mineralization at the Blue Lead
prospect (BD003) and Grizzly Bear Mine (BD018) just to the south. The location is accurate within 500
feet.

Commodities:

Main: Ag, As, Au, Sb

Other: Bi, Cu, Pb, Te, W
Oreminerals: Arsenopyrite, covellite, digenite, gold, jamesonite, pyrite, stibnite
Gangue minerals. Quartz, sericite

Geologic description:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. By the winter of 1936, the first underground workings
were begun. A 450-foot tunnel was driven following asmall vein, termed the Blue Lead Extension
(BDO003). After disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-
foot tunnel at the outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel
was driven at the nearby Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of
1938, the mill was moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939
(Joesting, 1938). The Michigan Lode was also probably discovered about that time. No ore has been mined
from the Michigan L ode (Thomas, 1970) and the only workings are trenches.

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM) spent more than
$1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and airborne
geophysics, and 16,215 feet of diamond drilling. The joint venture drilled 26 holes but details on their
location islargely lacking. Apparently no holes were drilled on the Michigan prospect. In 2002, Freegold
Ventures optioned alarge block of claims that covered the Michigan Lode and several other nearby deposits
that are described separately: Gray Lead (BD017), the Grizzly Bear (BD018), Wolverine (BD057), Upper
Trench, Lower Trench (BD058) and O'Reely (BD059). Through early 2012, Freegold has been exploring
them as a unit under the name Rob (Flanders, 2010; Freegold Ventures Inc., 2012). The work has included
extensive geologic mapping, surface sampling, and geochemical and geophysical surveys. In 2004, Freegold
commissioned a comprehensive NI 43-101 report (Freeman, 2004) that summarized their and previous
work. That report was updated in 2010 (Flanders, 2010).

Asinterpreted by Bailey (2001), Freeman (2004), and Flanders (2010) this and several other similar
prospectsin the area are near the contact of alarge Cretaceous biotite granodiorite pluton that intrudes a
mixed unit of Paleozoic biotite gneiss, feldspar-biotite augen gneiss, and quartzite that forms alarge gneiss
dome. The granodiorite is cut by hornblende, andesite porphyry dikes. The rocks are intensely sheared
locally and this and the nearby Gray Lead (BD017), Blue Lead (BD003), and Grizzly Bear (BD018)
deposits are aligned along the northeast-trending Gray Lead fault. This shearing is observed in the
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underground workings and at the surface as saddle-like depressions across the spurs separating the
westward-flowing tributaries of Tibbs Creek.

The lode deposits in the area are gold-bearing quartz veins in shear zones in the metamorphic and igneous
rocks. The quartz veins contain gold +/- base metal +/- silver and a variable combination of sulfides,
including arsenopyrite, covellite, digenite, jamesonite, pyrite, and stibnite. Typically, the gold content
decreases as sulfides increase. The veins commonly are 2 to 3 feet in width but some are as wide as 8 feet
(Thomas, 1970). When gold is present, it is usually extremely fine grained. However, veins at the nearby
Grizzly Bear mine (BDO018) contain relatively coarse gold, which is easily visible in hand specimen.

Thomas (1970) describes the Michigan Lode as avein. Samples from vein quartz with a blue hue contain
0.10 ounce of gold per ton; some Fe-stained quartz sampled contained 0.42 ounce of gold per ton and 0.08
ounce of silver per ton. A sample containing cryptocrystalline quartz with a blue cast contained 8.76 ounces
of gold per ton and 3.26 ounces of silver per ton (Thomas, 1970). Freeman (2004) and Flanders (2010)
classified the Michigan Lode as a 'stockwork-shear deposit with anomalous bismuth, tellurium, and
tungsten, in a porphyritic, intermediate to felsic intrusion that may be genetically related to the deposit'.
Flanders (2010) cites grab samples of vein and altered granite that contain up to 28.83 ounces of gold per
ton, up to 9.50 parts per million (ppm) silver, more than 1 percent arsenic, up to 0.83 ppm bismuth, up to 40
ppm lead, up to 776 ppm antimony, up to 0.30 ppm tellurium, and up to 0.05 ppm tungsten.

Alteration:

Alteration varies from flood silicato intense sericite alteration that leaves the host rock soft and easily
broken with bare hands (Flanders, 2010).

Age of mineralization:
Probably genetically related to a nearby Cretaceous granodiorite intrusive.

Generic deposit model:

Deposit model:
Silver-gold-quartz veins and stockwork, +/- arsenic, copper, lead, antimony, tellurium, and tungsten (Cox
and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22¢c

Production Status: None
Site Status; Active?

Workings/exploration:

The Goodpaster region was first explored for placer gold in 1915. In the early 1930s, gold-bearing quartz
veins were discovered in the upper Tibbs Creek area. By the winter of 1936, the first underground workings
were begun. A 450-foot tunnel was driven following asmall vein, termed the Blue Lead Extension. After
disappointing results, the work was stopped. In the summer of 1936, five men drove a 300-foot tunnel at the
outcrop of the Blue Lead vein (Reed, 1937). During the winter of 1937, a 300-foot tunnel was driven at the
nearby Grizzly Bear Mine (BD018) and a 50-ton mill was constructed. In the summer of 1938, the mill was
moved to the Blue Lead Mine and operated for ayear and a half until the fall of 1939 (Joesting, 1938). The
Michigan Lode was also probably discovered about thistime. No ore has been mined from the Michigan
Lode (Thomas, 1970).

From 1995 to 1999, The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM) spent more than
$1.3 million exploring in the area; they did extensive surface mapping and sampling, surface and airborne
geophysics, and 16,215 feet of diamond drilling. In 2002, Freegold Ventures optioned a large block of
claimsthat covered the Michigan Lode and several other nearby deposits that are described separately: the
Grizzly Bear (BD003), Gray Lead (BD017), Wolverine (BD057), Upper Trench, Lower Trench (BD058)
and O'Reely (BD059) and explored them as a unit under the name Rob. The work has included extensive
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mapping, surface sampling, and geochemical and geophysical surveys. Through 2004, Ventures spent more
than $1 million exploring the Rob property and in 2004 commissioned a comprehensive NI 43-101 report
(Freeman, 2004); an update was done in 2010 (Flanders, 2010). Freegold drilled 3 holesin 2011.

The 2011 drilling was the first drilling done at Michigan; 2,984 feet was drilled in order to evaluate the
bulk tonnage potential of the prospect. Highlights of the results of 2011 drilling are 57 gpt gold for over five
feet, and 7 gpt gold for over 11.5 feet (Avalon Development Corporation, 2014).

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Pogo

Sitetype: Mine

ARDF no.: BD033

Latitude: 64.4526 Quadrangle: BD B-2
Longitude: 144.9136

L ocation description and accuracy:
The center of the Liese zone of the Pogo Mine that was the focus of mining as of early 2012 isjust east of
the Goodpaster River about 1.7 miles south of the mouth of Indian Creek. It is hear the center of section 26,
T.5S., R. 14 E, of the Fairbanks Meridian. Lamier and Puchlik (2011) have an image looking down on the
mine and the zones of mineralization.

Commodities:
Main: Au
Other: Ag, As, Bi, Cu, Mo, Pb, Te, Zn

Ore minerals: Arsenopyrite, bismuth, bismuthinite, chalcopyrite, gold, loellingite, maldonite, pyrite, pyrrhotite,
sphalerite, tetradymite

Gangue minerals. Biotite, dolomite, feldspar, quartz, sericite

Geologic description:

The Goodpaster region was first explored for placer gold in 1915. Thomas (1970) reports a stampede of
prospectors that quickly ended when little gold was found. In 1991, aregional stream sediment sampling
program identified gold, arsenic, and tungsten anomaliesin Liese Creek and Pogo Creek. From 1991 to
1994, exploration consisted of soil sampling, minor prospecting, and geophysics. The Pogo deposit
underlies a 1-square-mile area that contains more than 100 parts per billion (ppb) gold in soils. Three core
drill holes were completed on Liese Creek in 1994; 13 additional core holes were drilled in 1995. These
holesidentified the Liese L1 zone. Work in 1996 consisted of 22 drill holes that further defined the zone.
From 1991 to 1996, the exploration program drilled atotal of 36,703 feet of core with 4,142 core samples
and 3,520 geochemical samples. An additional 41 drill holesin 1997 enlarged the deposit and found the
lower Liese L2 zone. Drilling in 1998 focused on better defining the L1 and L2 and the Liese L3 zone that
was first identified in 1991. As of 1999, atotal of 91,263 feet of drilling had been completed and 3,404 core
samples and 1,500 geochemical samples were collected (M. Smith, oral communication, 1999). Extensive
exploration continued through 2011 when three new ore bodies outside the Liese zone were announced
(Lamier and Puchlik, 2011).

All the permits for the mine were received by the middle of 2004 (Szumigala and Hughes, 2005). By
January 2006, the deposit had been fully devel oped with alarge permanent camp, ore processing facilities,
water treatment plant, power transmission lines, provisions for tailings disposal, and underground workings
(Szumigala and Hughes, 2007). Thefirst ore arrived at the mill on January 12, 2006 and the first gold pour
was on February 12, 2006. Until 2009, the Pogo project was ajoint venture of the Teck Resources
Corporation, Sumitomo Metal Mining, and Sumitomo Corporation, with Teck as the operator. In July, 2009,
Teck sold their interest in the mine and it is now fully owned by Sumitomo (Szumigala and others, 2011).

Therocksin the area are high grade gneiss intruded by Cretaceous granitic bodies. The areais cut by
prominent northwest-trending high-angle faults but there are other high-angle faults with various
orientations. To the north, the region isintruded by the Cretaceous Goodpaster batholith. At the Pogo
deposit the host rock is predominantly amphibolite-grade biotite-quartz-feldspar gneiss. In the Liese Creek
drainage, a series of granodiorite dikes intrude the gneiss. These dikes are interpreted to be apophyses of the
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batholith. The youngest geologic unit in the area is a northwest-trending, steeply dipping, diorite dike
situated in Liese Creek. This dike partly cuts off mineralization on the northeast edge of the deposit (Teck
Resources Inc., 1998).

Geochronology studies have focused on the granodiorite and diorite dikes in the Liese Creek drainage.
The diorite dike has an 40Ar/39Ar biotite age of 94 Ma, and a U-Pb zircon age of 94 Ma. The granodiorite
dike has a 40Ar/39Ar biotite age of 91.7 Ma, a 40Ar/39Ar white mica age of 91.2 Ma, and a U-Pb monazite
age of 107 Ma (M. Smith, oral communication, 1999). Lamier and Puchlik (2011) suggest similarities of the
Pogo deposit to other intrusion-related gold depositsin interior Alaska, e.g., the Fort Knox Mine (ARDF
FB112). The mineral assemblages suggest deposition from rapidly-changing pulses of magmatic fluids
rather than from a metamorphic source.

Asof early 2012, mining is centered on the Liese zone that consists of at least three flat-lying, subparallel,
stacked tabular bodies of massive quartz, he L1, L2, and L 3. The Pogo deposit is marked by aflexure point
with an almost sinusoidal wave shape. The west portion of the deposit strikes northeast and dips northwest
about 30 degrees. The east portion of the deposit strikes east and dips north about 30 degrees. The upper
Liese zone (L1) isthe largest and shallowest; it is at least 4,000 by 2,000 feet in areaand variesfrom 0 to
65 feet thick. The lower Liese zone (L2) lies 300 to 500 feet below the L1. It is generally thinner, but higher
gradethanthe L1. The L3 zoneis approximately 800 feet below L1 (Smith, 1999). Although there are no
mappabl e thrust faults, the Liese zones intersect the foliation of the host rock at an angle of about 5 degrees
and apparently mark low angle structures.

The mineralized layersin the Liese zone are predominantly quartz with about 3 percent sulfides. The ore
minerals in the quartz include arsenopyrite, bismuth, bismuthinite, chalcopyrite, gold, loellingite, maldonite,
pyrite, pyrrhotite, sphalerite, and tetradymite (Smith, 1999). The gold occurs as 1 to 25 micron grainsin
arsenopyrite along fractures, and as inclusionsin bismuth, tetradymite, and other gold-lead-bismuth-
tellurium minerals. Geochemical data suggest a strong correlation between gold and bismuth, and a weaker
correlation between gold and other lithophile elements (Smith, 1999).

The Liese zones are al display vein and replacement textures. The veining textures are characterized by
two styles of quartz veins and alteration assemblages. The early veins are characterized by white quartz with
arsenopyrite, chalcopyrite, pyrite, pyrrhotite and loellingite, and secondary biotite in selvages up to 1 meter
wide (Smith, 1998). The later veins are characterized by gray quartz in stockwork veins and replacement
selvages. They contain arsenopyrite and pyrite, with secondary disseminated sericite and dolomite that often
overprints earlier secondary biotite. Some silica flooding is observed in the gneiss and intrusive rocks (M.
Smith, oral communication, 1999).

Work in the late 2000s and into 2011 identified three other areas of mineralization peripheral to the Liese
zone (Lamier and Puchlik (2011). A North zone consists of three, steeply dipping quartz veins that strike
northwest. they intersect the Liese zone and radiate out from it; they may be the feeder to it. The East Deep
zone about 1,000 feet northeast of the Liese zone was the main focus of drilling in 2011. A 95 Ma post-
mineral dike separatesit from the Liese zone which it resemblesin orientation and mineral assemblages.
The 4021 target is about 2.5 miles southeast of the Liese Zone. It consists of two, stacked, shallow-dipping
guartz veinsin granitic gneiss. It possibly is adistal extension of the Liese Zone.

In 2011, the Pogo Mine produced 385,000 ounces of gold (Puchlik and others, 2012).

In 2016, the Pogo Mine produced 269,342 ounces of gold from 1,515,117 tons of ore and waste materials
mined; 941,856 tons were milled, and 12,812,069 cubic feet of paste fill was placed back in the
underground workings (Athey and Werdon, 2017).

At least five high-grade gold zones (Liese, East Deep, North, Fun, and South Pogo) have been discovered
within 1 mile of the mill; these zones are currently contributing ore to the mill, or are expected to in the near
future (Athey and Werdon, 2017).

Alteration:

The Liese Zones all are associated with vein and replacement type textures. The veining textures are
characterized by two styles of quartz veins and alteration assemblages. The early veins are typified by white
quartz containing arsenopyrite, chal copyrite, pyrite, pyrrhotite and loellingite with secondary biotitein
selvages up to 1 meter in width. The later veins are typified by gray quartz as stockwork veins and
replacement selvages containing arsenopyrite and pyrite, with secondary disseminated sericite and dolomite.
It is common to find the sericite-dolomite alteration overprinted upon the earlier secondary biotite. Some
silicaflooding is observed in the gneiss and intrusive (M. Smith, oral communication, 1999).
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Age of mineralization:

Mineralization at the Pogo deposit is thought to be plutonic-related. Geochronology studies have focused
on the granodiorite and diorite dikes in the Liese Creek drainage. A diorite dike has an 40Ar/39Ar bictite
age of 94 Ma, and a U-Pb zircon age of 94 Ma. A granodiorite dike has an 40Ar/39Ar bictite age of 91.7
Ma, an 40Ar/39Ar white mica age of 91.2 Ma, and a U-Pb monazite age of 107 Ma. (M. Smith, oral
communication, 1999).

Generic deposit model:

Deposit model:
Low-sulfide Au-quartz veins? (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a?

Production Status. Yes; large
Site Status: Active

Workings/exploration:

The Goodpaster region was first explored for placer gold in 1915. Thomas (1970) reports a stampede of
prospectors that quickly ended when little gold was found. In 1991, aregional stream sediment sampling
program identified gold, arsenic, and tungsten anomaliesin Liese Creek and Pogo Creek. From 1991 to
1994, exploration consisted of soil sampling, minor prospecting, and geophysics. The Pogo deposit
underlies a 1-square-mile area that contain more than 100 parts per billion (ppb) gold in soils. Three core
drill holes were completed on Liese Creek in 1994; 13 additional core holes were drilled in 1995. These
holesidentified the Liese L1 zone. Work in 1996 consisted of 22 drill holes that further defined the zone.
From 1991 to 1996, the exploration program drilled atotal of 36,703 feet of core with 4,142 core samples
and 3,520 geochemical samples. An additional 41 drill holesin 1997 enlarged the deposit and found the
lower Liese L2 zone. Drilling in 1998 focused on better defining the L1 and L2 and the Liese L3 zone that
was first identified in 1991. As of 1999, atotal of 91,263 feet of drilling had been completed and 3,404 core
samples and 1,500 geochemical sampleswere collected (M. Smith, oral communication, 1999). Extensive
exploration continued through 2011 when three new ore bodies outside the Liese zone were announced
(Lamier and Puchlik, 2011).

All the permits for the mine were received by the middle of 2004 (Szumigala and Hughes, 2005). By
January 2006, the deposit had been fully devel oped with alarge permanent camp, ore processing facilities,
water treatment plant, power transmission lines, provisions for tailings disposal, and underground workings
(Szumigala and Hughes, 2007). Thefirst ore arrived at the mill on January 12, 2006 and the first gold pour
was on February 12, 2006. Until 2009, the Pogo project was ajoint venture of the Teck Resources
Corporation, Sumitomo Metal Mining, and Sumitomo Corporation, with Teck as the operator. In July, 2009,
Teck sold their interest in the mine and it is now fully owned by Sumitomo (Szumigala and others, 2011).

In 2012, surface exploration included four surface drills. Underground drilling included four drills with
over 100,000 feet drilled as of late 2012. The areas of focus were definition drilling of Liese Zone, and East
Deep, the latter of which also had underground exploration drilling performed. Geotechical and
hydrological drilling programs were also undertaken. Twenty more prospects were identified by gold
geochemical anomalies, geophysical data, and quartz vein outcrops (Puchlik and others, 2012).

To ensure continued mining into the future, Sumitomo Metal Mining Pogo LLC invested $10 million in
exploration at Pogo minein 2016, following $15 million in 2015. At least five high-grade gold zones (Liese,
East Deep, North, Fun, and South Pogo) have been discovered within 1 mile of the mill; these zones are
currently contributing ore to the mill, or are expected to in the near future (Athey and Werdon, 2017).

Production notes:

In 2010, the Pogo Mine mined 900,585 tons of ore from which 383,434 ounces of gold was produced with
arecovery rate of 89.6 percent (Szumigalaand others, 2011). Thetotal production of the Pogo Mine from
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2006 when mining began to 2010 was 1,483,645 ounces of gold.

In 2011, the Pogo Mine produced 385,000 ounces of gold (Puchlik and others, 2012).

Pogo mine celebrated its 10th anniversary of production in 2016, producing 269,342 ounces of gold from
1,515,117 tons of ore and waste materials mined; 941,856 tons were milled, and 12,812,069 cubic feet of
paste fill was placed back in the underground workings (Athey and Werdon, 2017).

Reserves:

As of December 31, 2011, the Pogo Mine has atotal reserve and resource of 13.594 million tons with an
average grade of 0.366 ounces of gold per ton (or 4.973 million ounces of gold) (Sumitomo Metal Mining
Co., Ltd., 2012). Thistotal included 1.283 million ounces of gold in the East Deep target that was identified
in 2011.

Additional comments:;
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Site name(s): Shamrock; Shamrock/Buck; Buck

Sitetype: Prospects

ARDF no.: BD038

Latitude: 64.3816 Quadrangle: BD B-5
Longitude: 146.4323

L ocation description and accuracy:

The Shamrock prospect covers a considerable area on the west side of 'Buck Mountain', the hill under
VABM 3026 'Buck’. But the coordinates are at the center of the considerable trenching on it about 1 mile
west of the top of the hill. The prospect is about 7.2 miles northwest of Richardson on the Richardson
Highway and about 0.1 mile northeast of the center of section 19, T. 6 S., R. 7 E., of the Fairbanks
Meridian. The location is accurate.

Commodities:

Main: Au

Other: Ag, As, Bi, Pb, Sb
Oreminerals: Arsenopyrite, bismuthinite, chalcopyrite, gold, pyrite, sphalerite, tetrahedrite
Gangue minerals. Ankerite, quartz, siderite

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014). The
country rocks around the Shamrock prospect are mainly unaltered quartz-biotite-fel dspar-hornblende gneiss
(Freeman, 2011).

The Shamrock prospect was first identified in 1991 during regional reconnaissance exploration and
geochemical surveys (Vartanyan and others, 1991; Freeman, 2011). Panned concentrate samples containing
visible gold, as well as notable pyrite, tourmaline, biotite, pyroxene, and magnetite were found widely in the
areawest of VABM Buck. In 1992, the area was mapped, three long road cuts and trenches were dug west
of VABM Buck, and 582 grab and channel samples were collected in them (Vartanyan and others, 1992;
Freeman, 2011). The samples contained up to 6,351 parts per billion (ppb) gold, up to 364 parts per million
(ppm) silver, up to more than 2,000 ppm arsenic, up to 379 ppm bismuth, up to 2,866 ppm lead, and up to
more than 2,000 ppm antimony. Channel samples up to 15 meters long contained more than 500 ppb gold;
the highest grade was 1.5 meters that averaged 6,351 ppb gold; the longest was 12 meters that averaged
1,997 ppb gold. Aushburn (1998 [Redstar]) check sampled some of the trenches but could not duplicate the
high values of the 1997 work.

Freeman (2011) identified three types of mineralization: 1) quartz-limonite breccia, 2) pyrite-arsenopyrite-
tourmaline-quartz veins, and pyrite-arsenopyrite-quartz veinlets. The quartz-limonite brecciais widespread.
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The pyrite-arsenopyrite-tourmaline-quartz veins form linear zones up to 40 centimeters thick. They
commonly also contain sphalerite, chal copyrite, tetrahedrite, and rare bismuthinite. The pyrite-arsenopyrite-
guartz veinlets are closely-spaced and feature cockscomb textures; fluid inclusion work indicates that they
formed at 150-280 degrees C. These veins contain no silver, lead, bismuth, or antimony minerals but they
average 1,201 ppb gold and 1,350 ppm arsenic. Pervasive quartz-sericite and quartz-sericite-muscovite
flooding in the gneiss host rock form alteration envelopes around the gold-bearing zones. The alteration and
mineralization trends north, varies from 20 to 50 meters wide, and extends for 200 to 4,000 feet along strike.

In 1997, the Tri-Valley Corporation collected more rock samples, drilled 4 core holes that totaled 641.5
meters, and dug or re-dug 12,950 feet of trenches (Aushburn, 1998 [Executive summary]). The best
intercept in the drilling was 20 feet that averaged 1.77 grams of gold per tonne. Noyes and others (2006)
reexamined the 1997 core with results that differed only in detail.

In 1999, Placer Dome (USA) sampled the soils on bedrock on a 200-meter grid and found that the gold is
associated with arsenic and antimony (Rogers and others, 1999). They also collected 59 rock samples; they
contained up to 2,200 ppb gold, 14.4 ppm silver, 10,000 ppm arsenic, 110 ppm bismuth, 46,600 ppm lead,
and 10,000 ppm antimony.

After synthesizing the considerable analytical and geologic data on the Shamrock deposit, Freeman (2011)
concluded that it is distal Intrusion-related gold deposit.

Alteration:

Pervasive quartz-sericite and quartz-sericite-muscovite flooding in the gneiss host rock form alteration
envelopes around the gold-bearing zones.

Age of mineralization:

Probably about 90 Ma as are most of the gold deposits in the Richardson District and many in central
Alaska.

Generic deposit model:

Deposit model:
Distal, intrusion-related gold deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The Shamrock prospect was first identified in 1991 during regional reconnaissance exploration and
geochemical surveys (Vartanyan and others, 1991; Freeman, 2011). In 1992, the area was mapped, three
long road cuts and trenches were dug west of VABM Buck, and 582 grab and channel samples were
collected (Vartanyan and others, 1992; Freeman, 2011). In 1997, the Tri-Valley Corporation collected more
rock samples, drilled 4 core holes that totaled 641.5 meters, and dug or re-dug 12,950 feet of trenches
(Aushburn, 1998 [ Executive summary]). Noyes and others (2006) reexamined the 1997 core. In 1999,
Placer Dome (USA) sampled the soils on bedrock on a 200-meter grid over the prospect.

Production notes:
None.

Reserves:
None.

Additional comments:;
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Site name(s): Tenderfoot Creek

Sitetype: Mines

ARDF no.: BD039

Latitude: 64.275 Quadrangle: BD B-5
Longitude: 146.2299

L ocation description and accuracy:

Tenderfoot Creek parallels the Richardson Highway from near its headwaters to its mouth on the Tanana
River about 5 miles east-southeast of the the town of Richardson. About 4 miles of the creek aboveits
mouth has been mined and the coordinates are at about the center of the mining in the southeast quarter of
section 30,, T. 8 S, R. 8 E,, of the Fairbanks Meridian.

Commodities:

Main: Ag, Au

Other: Pb
Oreminerals: Galena, gold
Gangue minerals:

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the mineralized quartz-feldspar porphyry dike at the nearby Democrat Mine
(BDO014).

Tenderfoot Creek has been the largest gold producer in the Richardson district. Placer gold was
discovered in the Richardson District on Tenderfoot Creek in 1905 and mining has continued intermittently
to 2010. The depth to bedrock along most of the creek that was mined before WWII varied from 30 feet to
155 feet near itsmouth and the early mining was largely by underground drifting (Ellsworth and Parker,
1911). The peak year of early mining was 1908. Mining then declined until abench on the north side of the
creek was discovered that led to a resurgence of mining until 1916 (Olson and others, 1985). Mining
probably continued now and then in subsequent years but documentation is sparse. Wedow and others
(1954) reported that the only placer mine in operation on Tenderfoot Creek in 1946 was on 13 Below
Discovery. In 2012, A large area of tailings barren of vegetation at the head of the creek can be easily seen
on satellite imagery available on the internet; it probably represents fairly recent open-pit mining with earth-
moving equipment. Szumigala and others (2011) reports that two miners produced gold from an open pits
on Tenderfoot Creek in 2010.

There are several determinations of the fineness of the gold from Tenderfoot Creek. Bundtzen and Reger
(1977) reported the gold to be 670 fine. Metz and Hawkins (1981) reported the gold to average 901 fine and
Glover (1950) reported that the gold varies from 622 to 735 fine. Chapin (1914) reported that a piece of
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gold-bearing galena float was recovered during mining operations; the source has not been found.

The Richardson District produced about 95, 000 ounces of gold and 24, 000 ounces of silver from 1905 to
1921 (Bundtzen and Reger, 1977). Much if not the great majority of that gold came from Tenderfoot Creek.
No datais available for later production.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39

Production Status; Yes; medium
Site Status: Inactive

Workings/exploration:

Placer gold was discovered in the Richardson district in 1905. Mining initially occurred on Tenderfoot
Creek and expanded to nearby Banner Creek (BD001) and associated tributaries. Because the depth to
bedrock in the drainage is 30 to 155 feet, early mining on Tenderfoot Creek was largely by drifting methods
(Ellsworth and Parker, 1911). In recent years, surface mining, utilizing earth moving equipment, has taken
place at the head of Tenderfoot Creek.

Production notes:

From 1905 through 1921, the Richardson District produced about 95,000 ounces of gold and 24,000
ounces of silver (Bundtzen and Reger, 1977). Most of thiswas from placers on Tenderfoot Creek. Since
1980, the district has produced approximately 10,000 additional ounces of gold from intermittent mining; an
unknown portion of this came from Tenderfoot Creek (Olson and others, 1985).

Reserves:
None.

Additional comments:
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Site name(s): Wide Zone

Sitetype: Prospect

ARDF no.: BD046

Latitude: 64.3214 Quadrangle: BD B-5
Longitude: 146.3325

L ocation description and accuracy:
The Wide Zone prospect is about 2.6 miles north of Richardson on the Richardson Highway. It includes
most of the section 10, T. 7 S., R. 7 E., of the Fairbanks Meridian, northeast of the mouth of Buckeye Creek
and the coordinates are near the center of the section.

Commaodities:

Main: Au

Other: Ag, As, Pb, Sh, Zn
Oreminerals: Arsenopyrite, galena, gold, pyrite, stibnite, lead-antimony sulfosalts
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis a core that
consists mainly of hiotite-hornblende-fel dspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

The rocks at the Wide Zone prospect are mainly quartz- muscovite schist cut by faulted or pinched-out
bodies of quartz-feldspar porphyry similar to the 90 Ma porphyry that is associated with the mineralization
at the Democrat Mine (BD014) about a mile to the northwest. Reconnai ssance geochemical sampling in
1991 and 2005 identified numerous areas anomalous in gold, arsenic, bismuth, lead, antimony, and tungsten
(Vartanyan and others, 1991; Noyes, 2006). The geochemical data and the presence of the characteristic
quartz-feldspar porphyry associated with mineralization in the area suggests that the prospect hosts a distal
intrusion-related gold deposit (Freeman, 2011). The prospect may be in a down-dropped block of
mineralized ground that fills the gap from the mineralization at the Democrat Mine (BD014) to the
mineralization at Hinkley Gulch (BD019) and May's Pit (BD0Q7).

Alteration:

Age of mineralization:
Probably 90 Ma asis other mineralization of the same type in the immediate area.

Generic deposit model:
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Deposit modd:
Intrusion-related gold deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Active

Workings/exploration:

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Buckeye; Buckeye Pup

Sitetype: Prospects
ARDF no.: BD048
Latitude: 64.334 Quadrangle: BD B-5
Longitude: 146.253

L ocation description and accuracy:
The Buckeye prospect is on the hillside on the north side of Banner Creek about 3.5 miles aboveits
mouth. It is about 4.2 miles northeast of Richardson on the Richardson Highway and about 0.6 mile west-
southwest of the center of section 6, T. 7 S, R. 8 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Au

Other: Ag, As, Bi, Pb, Sh, Te
Oreminerals: Arsenopyrite, bismuth, galena, gold, lead-antimony sulfosalts, pyrite, pyrrhotite, stibnite
Gangue minerals: Limonite, quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis a core that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

The Buckeye prospect was discovered by the Tri-Valley Corporation during reconnaissance exploration in
1998 when they found 10 float samples of quartz that contained 0.35 to 1.54 ounces of gold per ton; the
samples also contained up to 846 parts per million (ppm) bismuth and up to 127 ppm tellurium (Vantanyan
and others, 1998). In late 1998, the Tri-Valley Corporation and Placer Dome (USA) formed ajoint venture
that initially concentrated on the headwaters of Banner Creek, an area that included the over the Buckeye
prospect and the Bald Knob prospect (BD073) about amile and a half to the north. In 1999, Placer Dome
collected 1,037 soil samples on bedrock, collected 136 rock samples, and drilled three hole that totaled
516.5 meters (Rogers and others 1999). The soil samples defined a strong gold-bismuth-tellurium anomaly
over the Buckeye and Bald Knob prospects. One drill hole was at the Buckeye prospect, the other two were
at the Bald Knob prospect. Placer Dome did more soil and rock sampling in 2000 and drilled three more
holes (Graham, 2002; Noyes and others, 2006). | ntercepts with more than 100 parts per billion gold were
seen in the six holes drilled in 1999 and 2000. The high gold values correlate with high bismuth and
tellurium but the drill core showed no correlation of gold with such pathfinder elements as silver, arsenic,
antimony, copper, lead, or zinc. The higher gold values are in narrow quartz veins that cut otherwise
unaltered gneiss. Additional soil sampling in 2005 added little to the extent of the previous anomalies. The
source of the rich gold-bismuth-tellurium-quartz samples found at the surface near the Buckeye prospect in
1998 remains unknown. In his synthesis of the previous work on the gold mineralization of the Richardson
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district Freeman (2011) suggests that the mineralization at the Buckeye prospect is adistal intrusion-related
gold deposit.

Alteration:
Notable lack of alteration in the gneiss host rock.

Age of mineralization:
Probably 90 Ma as are most of the gold depositsin the district.

Generic deposit model:

Deposit model:
Distal intrusion-related gold deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status. Active

Workings/exploration:

Three generations of sampling soil on bedrock from 1998 to 2005. Numerous rock samples collected and
analyzed. Six holes were drilled on similar mineralization in 1999 and 2000 on this and the nearby Bald
Knaob prospect (BD073).

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Money Rock; Money-Rock; Rainbow; Aurora; Indian

Sitetype: Prospect

ARDF no.: BD054

Latitude: 64.4614 Quadrangle: BD B-2
Longitude: 145.0272

L ocation description and accuracy:

This property consists of three blocks of State of Alaska claims that are contiguous or close by; they cover
much of sections 8-10, 16-17, 19-20, and 29-30 of T. 5 S,, R. 14 E., of the Fairbanks Meridian. The
coordinates are at about the center of the samples with the best gold values. The outlines of the claim
boundaries are shown on figure 1 of Schaefer (2006) and Alix Resources Corp. (2010). The claims are about
3 miles northwest of the Pogo Mine (BD033) and about 3 miles west of the junction of Indian Creek and the
Goodpaster River. The location is accurate to 500 feet.

Commodities:

Main: Au

Other: As, Bi, Te
Oreminerals: Arsenopyrite, gold, pyrite
Gangue minerals: Dolomite, quartz, sericite

Geologic description:

Therocksin the area consist primarily of pre-Mississippian paragneiss and orthogneiss and | esser schist
and quartzite; the metamorphic rocks are intruded by several Cretaceous granitic plutons (Werdon and
others, 2004). The Aurora claim block is underlain by paragneiss, schist, quartzite and minor orthogneiss
that are cut by several Tertiary basaltic dikes. The Indian claim block is mainly underlain by orthogneiss
similar to that at the nearby Pogo mine (BD033) and Cretaceous granodiorite of the Goodpaster Batholith to
the north. The Rainbow claim block is mainly paragneissin contact with Cretaceous (96.6-99 Ma) tonalite;
hornfelsis developed at the contact. The Rainbow claim block is cut by asmall Cretaceous(?)
granodiorite/quartz monzonite dike that is moderately atered to sericite and carbonate. Locally, the gneissis
moderately to strongly silicified with the development of sericite+/-carbonate (Schaefer, 2006). Airborne
geophysical surveys (Burns and others, 2000; 2005) show a strong magnetic anomaly over the hornfels
adjacent to the Cretaceous tonalite at the Rainbow claim block; a similar highly magnetic anomaly over the
north half of the Aurora claim block suggests hornfels adjacent to a buried intrusive.

Quartz veins with disseminated arsenopyrite have been found in float on the Rainbow claim block near the
contact between gneiss and the Cretaceous tonalite (Schaefer, 2006; Alix Resources Corp., 2010). Rock
float samples contain up to 2.4 grams of gold per ton and more than 10,000 parts per million arsenic and
anomal ous bismuth. Scattered soil samples from the area are also generally anomalous in gold and arsenic,
and locally anomalous in bismuth and tellurium.

The Rainbow, Aurora, and Indian claim blocks were first located by three prospectors, beginning in 1999.
In 2002, they were leased to the Anglo-Gold Corporation who did only limited work, mainly soil sampling
on theridges, as part of alarger effort in the area. In 2006, the claims were leased to Tonogold Resources
Inc. (2008). In 2010, the property was held by the Alix Resources Corp. (2010) and in the summer of 2010
they signed an option agreement with the Precious Metals Exploration Company to explore the property.

Asof 2012, Alix refersto this property as Money Rock. In summer 2012, Alix performed a two-hole drill
program designed to test the subsurface expression of a surface rock and soil gold anomaly. Both drillholes
encountered alternating intervals of paragneiss and orthogneiss. Gold in both holes occursin quartz-

Page123



Alaska Resour ce Data File BD054

arsenopyrite-pyrite veins associated with broad zones of patchy sericite-dolomite-silica ateration. Results
from MR-12-01 are 0.48 gram of gold per tonne from 48.0 to 53.0 meters, 0.47 gram of gold per tonne from
111.0to 112.4 meters, and 1.67 grams of gold per tonne from 199.0 to 200.6 meters. Results from MR-12-
02 are 0.53 gram of gold per tonne from 395.3 to 396.8 meters (Alix Resources Corp., 20123, 2012b).

Alteration:
Sericite-carbonate-silica alteration with arsenopyrite and other sulfides in veins and as disseminations
(Alix Resources Corp., 2012a).

Age of mineralization:
May be related to nearby Cretaceous (96.6-99 Ma) plutons (Werdon and others, 2004).

Generic deposit model:

Deposit model:
Arsenopyrite-gold-quartz veins, polymetallic veins? (Cox and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c?

Production Status: None
Site Status: Active

Workings/exploration:

The Rainbow, Aurora, and Indian claim blocks were first |ocated by three prospectors, beginning in 1999.
In 2002, they were leased by the Anglo-Gold Corporation who did limited work, mainly soil sampling on
theridges, as part of alarger effort in the area. In 2006, the claims were leased to Tonogold Resources Inc.
In 2010, the property was optioned by the Precision Metals Exploration Company from Alix Resources
Corp. (2010).

Asof 2012, Alix refersto this property as Money Rock. In summer 2012, Alix performed atwo-hole drill
program designed to test the subsurface expression of a surface rock and soil gold anomaly. Both drillholes
encountered alternating intervals of paragneiss and orthogneiss. Gold in both holes occursin quartz-
arsenopyrite-pyrite veins associated with broad zones of patchy sericite-dolomite-silica ateration. Results
from MR-12-01 are 0.48 gram of gold per tonne from 48.0 to 53.0 meters, 0.47 gram of gold per tonne from
111.0to 112.4 meters, and 1.67 grams of gold per tonne from 199.0 to 200.6 meters. Results from MR-12-
02 are 0.53 gram of gold per tonne from 395.3 to 396.8 meters (Alix Resources Corp., 2012a, 2012b).
Money Rock is currently operated by Aurora Exploration Company (Wright, 2013).

In October 2016, Millrock Resources Inc. announced that, through a series of purchase and option
agreements and claim staking, it has assembled a 39,159-acre land position covering high-potential gold
targets (ARDF numbers BD054, BD055, and BD060) in the Goodpaster Mining District near the Pogo gold
mine (BD033). The claims cover soil geochemical anomalies, many of which are untested. On severa sites
there are intersections obtained through drilling by prior operators that are anomalous in gold. Millrock
conducted core re-logging, surface geologic mapping, and soil and rock sampling in 2016; this work defined
a northeast—southwest-trending corridor of anomalous gold values and several east—west-trending quartz
vein systems as well as a small low-angle, northwest-dipping quartz vein with similar characteristics to the
tabular bodies at Pogo (BD033). Millrock also collected short-wave infrared spectra from both core and
surface samples (Athey and Werdon, 2017).

Production notes:
None.

Reserves:
None.
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Site name(s): West Pogo; ER

Sitetype: Prospect

ARDF no.: BD055

Latitude: 64.4486 Quadrangle: BD B-3
Longitude: 145.0867

L ocation description and accuracy:

The West Pogo prospect consists of 17 square kilometers of State of Alaska claims. The coordinates are at
about the center of the claims, about 5.1 miles west-southwest of the junction of the Goodpaster River and
Indian Creek. The prospect is about 0.3 mile southwest of the center of section 27, T. 5 S., R. 13 E., of the
Fairbanks Meridian. The prospect adjoins the claims of the Rainbow prospect (BD054); the location is
accurate within 500 feet.

Commodities:

Main: Ag, Au, Bi, Te

Other:
Oreminerals: Arsenopyrite, gold, pyrite, silver
Gangue minerals: Dolomite, quartz, sericite

Geologic description:

In 2008, the West Pogo prospect was being explored by International Tower Hill Mines, Inc. (ITH) (2008)
after they acquired it from AngloGold Ashanti (USA) Exploration, Inc. The rocks in the area are similar to
those at the Pogo Mine (BD033) about 5 miles to the east, where biotite-quartz feldspar orthogneissis
intruded by a 100 Madiorite. The West Pogo prospect is marked by an east-trending gold anomaly in the
soils, which parallels a prominent fault zone. ITH drilled one hole in 2008 near the western margin of the
pluton. The hole missed its intended target and remained in the pluton for its entire length; the best interval
in the hole was 2 meters that contained 0.3 gram of gold per ton. The geochemistry suggests that the best
mineralization iswest of the hole.

First Star Resources optioned the property in 2010 and collected severa 6-meter-long chip samples across
40 meters of mineralized rubble crop. The samples contained 3.79 to 6.53 grams of gold per tonne and 0.73
to 13.05 grams of silver per tonne (First Star Resources Inc., 2010).

Prior to 2010, ITH collected samples at the surface, mapped the geology, and completed a geochemical
soil survey. In 2010, ITH formed a new company, Corvus Gold Inc., to take over many of their properties
including West Pogo. They optioned the prospect to First Star Resources who did a 3D Induced Polarization
survey, mapped the geology, and sampled in 2011. First Star returned the property to Corvus in December,
2011 and Corvus optioned the property to Alix Resources Corp. in March, 2012 (Corvus Gold Inc., 2012a,
2012b).

The mineralization at the West Pogo prospect occurs mainly as quartz veins similar to those at the Pogo
Mine (BD033) about 5 milesto the east (Corvus Gold Inc., 2012b). The work in 2011 identified a new area
of mineralization a kilometer long along aregional east-trending structure at the margin of the Cretaceous
stock. Samples of atered granite and quartz veins contained up to 118 grams of gold per tonne and elevated
bismuth and tellurium.

In summer 2012, Alix executed a discovery-phase drill program consisting of two NQ core drill holes of
cumulative total length of 610 meters (2,002 feet). The purpose was to test the subsurface expression of a
surface rock and soil gold anomaly, and both holes encountered orthogneiss with sericite-altered, iron-
stained zones of brecciation and veining with arsenopyrite +/- pyrite that appeared to increase with depth
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(Alix Resources Corp., 2012a).

The results for drill hole WP-12-01 are 0.67 gram of gold per tonne from 243.7 to 249.3 metersincluding
a 2.4 meter interval containing 1.74 grams of gold per tonne. The results for drill hole WP-12-02 are 1.10
grams of gold per tonne from 74.5 to 77.7 meters. The gold intercepts lie within a 95 meter (311 feet) zone
of dolomite-sericite alteration overprinted by iron oxides after sulfides. Gold occurs with quartz, surrounded
by iron oxide alteration that occurs intermittently throughout the entire drillhole (Alix Resources Corp.,
2012b).

Alteration:
Dolomite-sericite overprinted by iron oxides after sulfides (Alix Resources Corp., 20124).

Age of mineralization:
100 Ma based on the diorite pluton at the center of the prospect (Alix Resources Corp., 2012a).

Generic deposit model:

Deposit modd:
Gold-quartz veins that contain bismuth and tellurium (Cox and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status: None
Site Status: Active

Workings/exploration:

Prior to 2010, International Tower Hill (ITH) collected samples at the surface, mapped the geology, and
completed a geochemical soil survey. Asof 2010, ITH formed a new company, Corvus Gold Inc., to take
over many of their properties including West Pogo. They optioned the prospect to First Star Resources who
did a 3D Induced Polarization survey, mapped the geology, and sampled in 2011. First Star returned the
property to Corvusin December, 2011 and Corvus optioned the property to Alix Resources Corp. in March,
2012 (Corvus Gold Inc., 2012a, 2012b).

In summer 2012, Alix executed a discovery-phase drill program consisting of two NQ core drill holes of
cumulative total length of 610 meters (2,002 feet). The purpose was to test the subsurface expression of a
surface rock and soil gold anomaly, and both holes encountered metagranite with sericite-altered, iron-
stained zones of brecciation and veining with arsenopyrite +/- pyrite that appeared to increase with depth
(Alix Resources Corp., 2012a).

Theresultsfor drill hole WP-12-01 are 0.67 gram of gold per tonne from 243.7 to 249.3 meters including
a 2.4 meter interval containing 1.74 grams of gold per tonne. The results for drill hole WP-12-02 are 1.10
grams of gold per tonne from 74.5 to 77.7 meters. The gold intercepts lie within a 95 meter (311 feet) zone
of dolomite-sericite alteration overprinted by iron oxides after sulfides. Gold occurs with quartz, surrounded
by iron oxide alteration that occurs intermittently throughout the entire drillhole (Alix Resources Corp.,
2012b).

In October 2016, Millrock Resources Inc. announced that, through a series of purchase and option
agreements and claim staking, it has assembled a 39,159-acre land position covering high-potential gold
targets (ARDF numbers BD054, BD055, and BD060) in the Goodpaster Mining District near the Pogo gold
mine (BD033). The claims cover soil geochemical anomalies, many of which are untested. On severa sites
there are intersections obtained through drilling by prior operators that are anomalous in gold. Millrock
conducted core re-logging, surface geologic mapping, and soil and rock sampling in 2016; this work defined
a northeast—southwest-trending corridor of anomalous gold values and several east—west-trending quartz
vein systems as well as a small low-angle, northwest-dipping quartz vein with similar characteristics to the
tabular bodies at Pogo (BD033). Millrock also collected short-wave infrared spectra from both core and
surface samples (Athey and Werdon, 2017).
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Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Alix Resources Corp., 20123, Alix completes successful exploration program at the Money Rock/West Pogo
Gold Project, Alaskain: http://www.alixresources.com/index.php?page=news& id=1113 (News release,
August 24, 2012) (as of April 2, 2014).

Alix Resources Corp., 2012b, Alix receives positive drill results for the Money Rock/West Pogo Gold
Project, Alaskain: http://www.alixresources.com/index.php?page=news&id=1114 (News release,
September 18, 2012) (as of April 2, 2014).

Athey, JE. and Werdon, M.B., 2017, Alaska's mineral industry 2016: Alaska Division of Geological &
Geophysical Surveys Special Report 72. http://doi.org/10.14509/29748

Corvus Gold Inc., 20123, Corvus Gold optionsits West Pogo project in Alaska:
http://www.corvusgold.com/news/index.php?& content_id=83 (News release, March 5, 2012).

Corvus Gold Inc., 2012b, West Pogo: http://www.corvusgold.com/projects/alaska/west_pogo/ (as of March
4,2012).

Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models. U.S. Geological Survey Bulletin 1693, 379
p.
First Star Resources Inc., 2010, West Pogo gold property update, 6.53 g/t over 6 metersin chip samples:

http://mww.newswire.calen/story/584319/west-pogo-gol d-property-update-6-53-g-t-gol d-over-6-meters-in-
chip-samples (News release, Oct. 19, 2010, as of December 8, 2014).

International Tower Hill Mines, Ltd., 2008, West Pogo: http://www.ithmines.com/s/WestPogo.asp (as of
March 4, 2008).

Primary Reference: Alix Resources Corp., 2012a

Reporter(s): D.J. Grybeck (Contractor, USGS); V.C. Zinno (Alaska Earth Sciences, Inc.); M.B. Werdon
(DGGS)

Last report date: 2017-08-26
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Sitename(s): LMS

Sitetype: Prospect

ARDF no.: BD056

Latitude: 64.2036 Quadrangle: BD A-4
Longitude: 145.5353

L ocation description and accuracy:

The LMS prospect ison alarge block of 92 State of Alaska claimsthat cover about 25 square miles. The
drilling on the prospect extends for about 2 miles along a north-northeast trending ridge that is southeast of
the head of Progressive Creek in sections22 and 27, T. 8 S,, R. 11 E., Fairbanks Meridian. The center of
thedrilling is near VABM Liscum. The location is accurate within 400 m.

Commodities:

Main: Au

Other: As, Pb
Oreminerals: Arsenopyrite, galena, gold, pyrite
Gangue minerals. Quartz

Geologic description:

The LMS gold prospect was discovered by AngloGold Ashanti (USA) Exploration Company in the
search for the source of stream sediment and soil anomalies. In 2005, they drilled 3200 meters at 17
locations with encouraging results. International Tower Hill MinesLtd. (ITH) then explored the property in
ajoint venture with AngloGold (Klipfel and Giroux, 2008). In 2006, ITH drilled another 6,329 metersin 20
holes. and in 2008 published a comprehensive NI 43-101 report on the property (Klipfel and Giroux, 2008).
Corvus Gold Inc. inherited the property from ITH and they optioned the property to First Star Resourcesin
2010 and 2011. The property reverted to Corvusin late 2011.

The gold mineralization isin alarge accretionary complex of igneous and sedimentary rocks that have
been metamorphosed to greenschist and amphibolite grade. Thereislittle outcrop in the area and what rocks
are exposed on the high ridges consist of middle to early Paleozoic and(or) Late? Proterozoic quartz and
pelitic schist and Mississippi and(or) Devonian? augen gneiss (Wilson and others, 1998).

The gold mineralization usually isin strongly silicified and brecciated zones that are associated with low-
angle faults marginal to schist units (Klipfel and Giroux, 2008). The ore contains abundant pyrite and minor
galena, arsenopyrite, and graphite. The mineralization is accompanied by a silicified zone about 30 meters
thick that dips gently west. The low-angle mineralized zones are cut by a series of high-angle, possibly
mesothermal quartz veins along an east-west trend of foot- and hanging-wall stockworks.

The Camp zoneis one of the better known mineralized targets drilled (Corvus Gold Inc., 2011). As known
in early 2012, a gold-bearing, black breccia horizon extends for nearly a kilometer down dip, is 200 to 400
meters wide and continues to the limit of the drilling. The gold in the mineralized horizon appears to be
related to alarge, through-going sheared zone similar to a structures at the nearby Pogo Mine (BD033).

Some of the notable intercepts in the 2005, ITH drill holes are: 1) 30.48 meters that averaged 1.10 part per
million (ppm) gold; 2) 3.04 meters that averaged 1.51 ppm gold; 3) 4.57 meters that averaged 1.12 ppm
gold; 4) 25.91 metersthat averaged 1.18 ppm gold; 5) 15.39 meters that averaged 3.43 ppm gold; 6) 3.38
meters that averaged 21.52 ppm gold; 7) 4.58 meters that averaged 4.00 ppm gold; 8) 1.53 meters that
averaged 1.81 ppm gold; 9) 0.8 meters that averaged 1.95 ppm gold; and 10) 4.17 meters that averaged 1.95
ppm gold.

In 2010, First Star Resources optioned the LM S prospect and drilled three holes totaling 1,103 meters on
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the Camp zone to intersect black gold-bearing graphitic quartzite breccia and to test a northeast-striking
structure known to contain high grade gold mineralization (First Star, 2010 [LMS]; First Star, 2010 [High
grade]). Some notable intercepts in the black, graphitic quartzite brecciawere: 19.05 meters with 2.51 grams
of gold per tonne and 9.84 grams of silver per tonne; and 9.14 meters with 1.65 grams of gold per tonne, and
15.38 grams of silver per tonne. The holes in the NE-striking structure intersected 0.76 meter with 43.9
grams of gold per tonne and 5.34 grams of silver per tonne; 1.68 meters with 6.12 grams of gold per tonne;
0.76 meter with 95.20 grams of silver per tonne; and 1.52 meters with 4.36 grams of gold per tonne and 9.26
grams of silver per tonne.

In 2011, First Star drilled 11 holesin the black breccia and feeder veins. Some notable intercepts were: 1)
2.9 meters that averaged 12.5 grams of gold per tonne; 2) 13.4 meters that averaged 2.5 grams of gold per
tonne and 12.4 grams of silver per tonne; 3) 23.3 meters that averaged 5.2 grams of gold per tonne and 11.9
grams of silver per tonne; and 4) 1.98 meters that averaged 2.7 grams of gold per tonne and 41.7 grams of
silver per tonne.

In early 2008 (before the First Star 2010-2011 drilling), International Tower Hill Mines (Klipfel and
Giroux, 2008) announced that at a cut-off grade of 0.3 gram of gold per tone, the LM S deposit contains 5.86
million tones of material with an average grade of 0.89 gram of gold per tonne, or 167,000 ounces of gold.

Although no exploration activities were conducted on the LMS property in 2016, Gold Reserve Inc.
released a new NI143-101 technical report for the LM S gold project in February (Hunter and Giroux, 2016).
In March 2016, Gold Reserve Inc. completed a purchase-and-sal e agreement with Raven Gold AlaskaInc.,
awholly-owned subsidiary of Corvus Gold Inc., to acquire the LM S Gold Project in the Goodpaster District
for $350,000. Raven retains a royalty interest with respect to precious metals produced and recovered equal
to 3 percent of net smelter returns, and base metals produced and recovered equal to 1 percent of net smelter
returns. Gold Reserve Inc. has the option, for aperiod of 20 years from the date of closing of the acquisition,
to buy back aone-third interest (that is, 1 percent) in the precious-metals royalty for $4 million (Athey and
Werdon, 2017).

Alteration:
Associated with a silicified breccia zone about 30 meters thick that dips west in metamorphic rocks
(Klipfel and Giroux, 2008).

Age of mineralization:
Paleozoic or younger based on the age of the host rocks (Wilson and others, 1998).

Generic deposit model:

Deposit modd:
Gold-quartz mineralization in athick, silicified breccia zone in quartzite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
The LMS prospect was discovered by AngloGold Ashanti (USA) Exploration Company in the search for
the source of anomalous stream sediment and soil samples. In 2005, they diamond drilled atotal of 3,200
meters 17 locations with encouraging results. In 2008, International Tower Hill Mines Ltd. explored the
property in ajoint venture with AngloGold. In 2010, First Star Resources optioned the LM S prospect; they
drilled 3 holes totaling 1,103 metersin 2010 and 10 more holesin 2011.

Production notes:
None.
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Reserves:

In early 2008, International Tower Hill Mines (Klipfel and Giroux, 2008) announced that at a cut-off
grade of 0.3 gram of gold per tone, the LM S deposit contains 5.86 million tones of material with an average
grade of 0.89 gram of gold per tonne, or 167,000 ounces of gold.

The Camp Zone, part of the encompassing LMS property, contains an inferred resource, at a cut-off grade
of 0.5 gram of gold per tonne, of 8.32 million tonnes of material estimated to contain 267,000 ounces of Au
at an average grade of 1.00 gram of gold per tonne (Hunter and Giroux, 2016). The effective date for this
resource estimate is March 26, 2014. The Camp Zone remains open along strike and at depth, and is situated
at the southeast end of a 6-kilometer-long, northwest-trending zone of aligned surface geochemical samples
containing anomal ous gold, arsenic, and lesser silver and copper.

Additional comments:

The 04/01/2012 record update of this prospect misspelled the name as LWM instead of LMSin all text
and references.

References:
Athey, JE. and Werdon, M.B., 2017, Alaska's mineral industry 2016: Alaska Division of Geologica &
Geophysical Surveys Special Report 72. http://doi.org/10.14509/29748

Corvus Gold Inc., 2011, Corvus Gold - New drill results from LMS project, Alaska expands doen-dip gold
zone to +800 meters: http://www.corvusgold.com/news/index.php?& content_id=75 (News release, February
7,2011).

Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

First Star Resources, 2010, LM S and WP gold projects:. http://www firststarresources.com/projects.php (as
of Feb 20, 2011).

First Star Resources, 2010, High grade gold mineralization encountered in graphitic quartzite breccia and
lower gneiss zone:
http://ww firststarresources.com/pdf/November-10.pdf (News release, Nov. 10, 2010).

Hunter, Ed, and Giroux, Gary, 2016, Technical report on the LM S gold project, Goodpaster mining district,
Alaska, 74 p. http://www.goldreserveinc.com/Ims-gold-project/ (last accessed 8/25/2017)

Klipfel, Paul, and Giroux, Gary, 2008, Summary report on the LM S gold project, Goodpaster district,
Alaska: Technical report for International Tower Hill Mines Ltd., 66 p. (posted on www.sedar.com, Aug.
29, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geology
map of central (interior) Alaska: U.S. Geological Survey Open-File Report OFR 98-133, 3 sheets. 63 p.. and
appendix.

Primary Reference: Klipfel and Giroux, 2008; Corvus Gold Inc., 2011

Reporter(s): D.J. Grybeck (Contractor, USGS); V.C. Zinno (Alaska Earth Sciences, Inc.); M.B. Werdon
(DGGS)

Last report date: 2017-08-26
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Site name(s): Wolverine; Rob

Sitetype: Prospect
ARDF no.: BD057
Latitude: 64.3855 Quadrangle: BD B-1
Longitude: 144.227

L ocation description and accuracy:
The Wolverine prospect is on the ridge north of Wolverine Creek, about 2.8 miles north of the north
'5080' peak of Black Mountain. It is at an elevation of about 3,300 feet, about 0.5 mile north-northeast of the
center of section 20, T. 6 S., R. 18 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Ag, As, Au, Sb

Other: Cu, Pb, Te, W
Oreminerals: Arsenopyrite, gold, jamesonite, pyrite, stibnite
Gangue minerals. Quartz

Geologic description:

Although several mines and prospects have been known since the 1930s within a mile of this prospect, the
Wolverine prospect was first described by name by Freeman in 2004. From 1995 to 1999, The Stone Boy
Joint Venture (Sumitomo Metal Mining and WGM Inc.) spent more than $1.3 million exploring in the area;
they did extensive surface mapping and sampling, surface and airborne geophysics, and 16,215 feet of
diamond drilling. They drilled 26 holes but the details of their location are vague. They may have drilled at
the Wolverine prospect.

In 2002, Freegold Ventures optioned a large block of claimsthat covered this prospect and several other
nearby deposits that are described separately: the Grizzly Bear (BD003), Michigan Lode (BD025), and
Upper Trench, Lower Trench (BD058). Freegold Ventures explored them as a unit under the name Rob.
Freegold continued to explore the property through 2011 (Freegold Ventures Ltd., 2011). The work has
included extensive geologic mapping, surface sampling, and geochemical and geophysical surveys. Through
2004, Freegold spent more than $1 million exploring the Rob property and in 2004 they commissioned a
comprehensive NI 43-101 report (Freeman, 2004) that summarized their and previous work. That report was
updated in 2010 (Flanders, 2010).

Asinterpreted by Bailey (2001) and Freeman (2004), this and several other similar prospectsin the area
are near the contact of alarge Cretaceous granodiorite stock that intrudes alarge dome of Paleozoic biotite
gneiss, feldspar-biotite augen gneiss, and quartzite. Locally the granodiorite is cut by hornblende andesite-
porphyry dikes. The rocks are locally intensely sheared and this and the nearby Michigan Lode (BD025),
Blue Lead (BD003), and Grizzly Bear (BD018) deposits are aligned aong the northeast-trending Gray Lead
fault. The Wolverine prospect is entirely within a Cretaceous granodiorite pluton that is cut by severa
Cretaceous, andesite porphyry dikes; it is associated with the northeast-trending 'Double Bear' fault.

The Wolverine prospect is probably similar to the other mines and prospects in the immediate areain that
itisprobably agold -quartz vein aong a shear zone. The quartz veinstypicaly contain gold +/- base metal
+/- silver and a variable combination of sulfides, including arsenopyrite, jamesonite, pyrite, and stibnite.
The veins are commonly 2 to 3 feet in wide but some are as wide as 8 feet (Thomas, 1970). Samples
collected by Freegold (Flanders, 2010) contained up to 1.47 ounces of gold per ton, 22.8 parts per million
(ppm) silver, and 1.85 percent arsenic. Freeman (2004) and Flanders (2010) classifies the deposit as
'stockwork-shear style mineralization hosted in porphyritic intermediate to felsic intrusive rocks.
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Alteration:
Not specified but the intrusive rocks are altered.

Age of mineralization:
Probably genetically related to a nearby Cretaceous granodiorite intrusive.

Generic deposit model:

Deposit modd:

Silver-gold-quartz veins and stockwork, +/- arsenic, copper, lead, antimony, tellurium, and tungsten (Cox
and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status: None
Site Status. Active

Workings/exploration:

Although several mines and prospects have been known since the 1930s within a mile of this prospect, the
Wolverine prospect was first described by Freeman in 2004. From 1995 to 1999, The Stone Boy Joint
Venture (Sumitomo Metal Mining and WGM Inc.) spent more than $1.3 million exploring in the area,
where they did extensive surface mapping and sampling, surface and airborne geophysics, and 16,215 feet
of diamond drilling. They drilled 26 holes but their location is vague. They probably drilled one or more
holes at Wolverine. In 2002, Freegold Ventures optioned alarge block of claims that covered the this
prospect and several other nearby deposits that are described separately: the Grizzly Bear (BD003),
Michigan Lode (BD025), and Upper Trench, Lower Trench (BD058). Through early 2012, Freegold has
continued to explore them as a unit as the Rob project (Flanders, 2010; Freegold Ventures Inc., 2012). The
work has included extensive mapping, surface sampling, and geochemical and geophysical surveys.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Bailey, R.O., 2001, ROB Claim Group, Tibbs Creek, Alaska, Goodpaster Mining District: Unpublished
report, 137 pp.

Freeman, C.J., 2004, Executive summary report for the Rob gold property, Goodpaster Mining District,
Alaska: Unpublished NI 43-101 report prepared for Freegold Recovery, Inc., 30 p. (posted on
www.sedar.com as of April 27, 2008).

Flanders, R.W., 2010, Executive Summary report for the Rob Gold property, Goodpaster Mining District,
Alaska: Unpublished report for Freegold Recovery, Inc., 55 p. (posted on www.sedar.com, March 31,
2010).

Foster, H. L., Albert, N. R. D., Griscom, A., Hessin, T. D., Menzie, W. D., Turner, D. L. and Wilson, F. H.,
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1979, Alaskan Mineral Resource Assessment Program: Background | nformation to accompany folio of
geologic and mineral resource maps of the Big Delta quadrangle, Alaska: U.S. Geological Survey Circular
783, 19 p.

Freeman, C.J., 2004, Executive summary report for the Rob gold property, Goodpaster Mining District,
Alaska: Unpublished NI 43-101 report for Freegold Recovery, Inc., 30 p. (posted on www.sedar.com on
April 27, 2008).

Freegold Ventures Ltd., 2012, Rob project, Alaska:
http://www.freegol dventures.com/s/RobGol d.asp?Reportl D=296782 (as of March 4, 2012).

Thomas, B.I., 1970, Reconnaissance of the gold-bearing quartz veins in the Tibbs Creek area, Goodpaster
River, Big Delta quadrangle, central Alaska: U.S. Bureau of Mines Open-File Report 14-70, 12 p.

Weber, F.R., Foster, H.L., Keith, T.E.C., and Dusel-Bacon, C., 1978, Preliminary geologic map of the Big
Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529A, 1 map, scale 1:250,000.

Primary Reference: Freeman, 2004; Flanders, 2010
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2012-04-01
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Site name(s): Upper Trench/ Lower Trench; Rob

Sitetype: Prospect

ARDF no.: BD058

Latitude: 64.3747 Quadrangle: BD B-1
Longitude: 144.2168

L ocation description and accuracy:

The Upper Trench/ Lower Trench prospect is on the ridge south of Wolverine Creek, about 2.5 miles
north of the north peak '5080' of Black Mountain. It is at an elevation of about 3,300 feet about 0.4 mile
south-southeast of the center of section 20, T. 6 S, R. 18 E., of the Fairbanks Meridian. Thelocation is
accurate.

Commodities:
Main: Ag, As, Au, Sb
Other: Cu, Pb, Te, W
Oreminerals:
Gangue minerals. Quartz

Geologic description:

Although several mines and prospects have been known since the 1930s within a mile of this prospect, the
Upper Trench/ Lower Trench prospect was first described by Freeman in 2004. From 1995 to 1999, The
Stone Boy Joint Venture (Sumitomo Metal Mining and WGM Inc.) spent more than $1.3 million exploring
in the area; they did extensive surface mapping and sampling, surface and airborne geophysics, and 16,215
feet of diamond drilling. The joint venture drilled 26 but their location is vague. They probably drilled one
or more holes at the Upper Trench/Lower Trench prospect and did considerable trenching.

In 2002, Freegold Ventures optioned a large block of claimsthat covered this prospect and several other
nearby deposits that are described separately, the Grizzly Bear (BD003), Michigan Lode (BD025), and
Wolverine (BD057). Freegold Ventures explored them as a unit under the name Rob. They continued the
work through early 2012 (Freegold Ventures Ltd., 2012). The work has included extensive geologic
mapping, surface sampling, and geochemical and geophysical surveys. Through 2004, Freegold spent more
than $1 million exploring the Rob property and in 2004 commissioned a comprehensive NI 43-101 report
(Freeman, 2004) that summarized their and previous work. That report was updated in 2010 (Flanders,
2010).

Asinterpreted by Bailey (2001) and Freeman (2004), this and the several other similar prospectsin the
area are near the contact of alarge Cretaceous granodiorite stock that intrudes a large dome of Paleozoic
biotite gneiss, feldspar-biotite augen gneiss, and quartzite. Locally the granodiorite is cut by hornblende
andesite-porphyry dikes. The rocks are locally intensely sheared and this and the nearby Michigan Lode
(BD025), Blue Lead (BD003), and Grizzly Bear (BD018) deposits are aligned aong the northeast-trending
Gray Lead fault. The Upper Trench/Lower Trench prospect is entirely within a Cretaceous granodiorite
pluton which is cut by several Cretaceous andesite porphyry dikes.

The Upper Trench/Lower Trench prospect is probably similar to the other mines and prospectsin the
immediate areain that isisagold -quartz vein along a shear zone. The quartz veins typically contain gold
+/- base metal +/- silver and a variable combination of sulfides, including arsenopyrite, jamesonite, pyrite,
and stibnite. The veins are commonly 2 to 3 feet in width but some are as wide as 8 feet (Thomas, 1970).
Thereislittle specific information on this prospect but Freeman (2004) and Flanders (2010) cite grab
samples in the trenches that contain up to 2.04 ounces of gold per ton, 43.6 parts per million (ppm) silver,
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1.35 percent arsenic and 17.6 percent antimony. V erification samples collected in 2002 contained up to
22.29 grams of gold per ton, up to 15.75 ppm silver, more than 10,000 ppm arsenic, up to 11.25 ppm
bismuth, up to 1,925 ppm lead, more than 10,000 ppm antimony, and up to 1.0 ppm tellurium. Freeman
(2004) and Flanders classifies the deposit as 'stockwork-shear style mineralization hosted in porphyritic
intermediate to felsic intrusive rocks.

Alteration:
Not specified.

Age of mineralization:
Probably genetically related to a nearby Cretaceous granodiorite pluton.

Generic deposit model:

Deposit model:

Silver-gold-quartz veins and stockwork, +/- arsenic, copper, lead, antimony, tellurium, and tungsten (Cox
and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status: None
Site Status: Active

Workings/exploration:

Although several mines and prospects have been known within a mile of this prospect since the 1930s, the
Upper Trench/Lower Trench prospect was first publicly described by Freeman in 2004. From 1995 to 1999,
The Stone Boy Joint Venture (Sumitomo Metal Mining and WGM Inc.) spent more than $1.3 million
exploring in the area; they did extensive surface mapping and sampling, surface and airborne geophysics,
and 16,215 feet of diamond drilling. In 2002, Freegold Ventures optioned a large block of claims that
covered this prospect and severa other nearby deposits that are described separately: the Grizzly Bear
(BD003), Michigan Lode (BD025), and Wolverine (BD057). Freegold Ventures explored them as a unit
under the name Rob. The work has included extensive geologic mapping, surface sampling, and
geochemical and geophysical surveys. Freegold continued their exploration into early 2012 (Flanders, 2010;
Freegold Ventures Inc., 2012).

Production notes:
None.

Reserves:
None.

Additional comments:

References:

Bailey, R.O., 2001, ROB Claim Group, Tibbs Creek, Alaska, Goodpaster Mining District: Unpublished
report, 137 pp.

Freeman, C.J., 2004, Executive summary report for the Rob gold property, Goodpaster Mining District,
Alaska: Unpublished NI 43-101 report prepared for Freegold Recovery, Inc., 30 p. (posted on
www.sedar.com as of April 27, 2008).
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Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529A, 1 map, scale 1:250,000.

Primary Reference: Freeman, 2004; Flanders, 2010
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2012-04-01
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Site name(s): O'Redly; Oreely; Rob

Sitetype: Prospect

ARDF no.: BD059

Latitude: 64.3404 Quadrangle: BD B-1
Longitude: 144.2148

L ocation description and accuracy:
The O'Reely prospect is near the head of Tibbs Creek, about 0.5 mile north of the north peak (5080) of
Black Mountain. It is about 0.3 mile north-northeast of the center of section5, T. 6 S., R. 18 E., of the
Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Ag, As, Au, Sb

Other: Cu, Pb, Te, W
Oreminerals: Arsenopyrite?, gold?, jamesonite?, pyrite?, stibnite?
Gangue minerals. Quartz

Geologic description:

Although several mines and prospects have been known since the 1930s within amile or so of this
prospect, the O'Reely vein was first described by Freeman in 2004. From 1995 to 1999, The Stone Boy Joint
Venture (Sumitomo Metal Metal Mining and WGM Inc.) spent more than $1.3 million exploring in the area;
they did extensive surface mapping and sampling, surface and airborne geophysics, and 16,215 feet of
diamond drilling in 26 holes. They did not drill the O'Reely prospect.

In 2002, Freegold Ventures optioned alarge block of claimsthat covered the O'Reely vein and the several
other nearby deposits that are described separately: the Grizzly Bear (BD003), Michigan Lode (BD025),
Wolverine (BD057), and Upper Trench/ Lower Trench (BD058). Freegold has continued the exploration
through early 2012 as the Rob project. (Flanders, 2010; Freegold Ventures Ltd., 2012). The work has
included extensive geologic mapping, surface sampling, and geochemical and geophysical surveys.
Freegold commissioned a comprehensive NI 43-101 report in 2004 that summarized their and previous
work (Freeman, 2004). The O'Reely vein was first mentioned in it. The 2004 report was updated in 2010 by
Flanders (2010).

As interpreted by Bailey (2001) and Freeman (2004), this and the several other similar prospectsin the
area are near the contact of alarge Cretaceous biotite granodiorite pluton that intrudes a large dome of
Paleozoic biotite gneiss, feldspar-biotite augen gneiss, and quartzite. The granodiorite is cut by hornblende
andesite-porphyry dikes. The rocks are locally intensely sheared and the nearby Michigan Lode (BD025),
Blue Lead (BD003), and Grizzly Bear (BD018) deposits are aligned along the northeast-trending Gray Lead
fault. The O'Reely vein isin the granodiorite near the contact with Paleozoic gneiss near asimilar fault.

The O'Reely vein is probably similar to the other mines and prospects in the immediate areain that it isa
gold -quartz vein along a shear zone. The quartz veins typically contain gold +/- base metal +/- silver and a
variable combination of sulfides, including arsenopyrite, jamesonite, pyrite, and stibnite. The veins are
commonly 2 to 3 feet in wide but some are as wide as 8 feet (Thomas, 1970). The O'Reely vein strikes
northeast and can be traced for about 1,500 feet. Freeman (2004) describes the O'Reely vein as a 'polyphase
hydrothermal breccia. Two samples contained 8.04 and 8.38 grams of gold per ton, 16.10 and 53.70 parts
per million (ppm) silver, 1,065 and 1,985 ppm arsenic, 15.35 and 39.70 ppm bismuth, 1,800 and 4,210 ppm
lead, and 761,1,000 ppm antimony, and anomal ous bismuth and tellurium (Freeman 2004). Other surface
samples of veins and altered granite collected in subsequent years varied greatly in their relative and specific
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metal content but they have essentially the same association of metals.

In 2007, Freegold drilled 9 holes on the O'Reely vein (Freegold Ventures Ltd., 2007). All of the holes cut
the vein in mineralized intercepts from 5 to 20 feet wide. Of the 128 intervals that were assayed, 31
contained over 0.2 gram of gold per tonne; the highest was 2.1 grams of gold per tonne across 3 feet. The
drilling indicated that the vein is continuous for at least 750 feet horizontally and does not have any
structural offsets.

Alteration:
Not described in detail but alteration is associated with the veins.

Age of mineralization:
Probably genetically related to a nearby Cretaceous granodiorite pluton.

Generic deposit model:

Deposit modd:
Silver-gold-quartz veins and stockwork, +/- arsenic, copper, lead, antimony, tellurium, and tungsten (Cox
and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status: None
Site Status: Active

Workings/exploration:

Although several mines and prospects have been known since the 1930s within amile or so of this
prospect, the O'Reely vein was first described by Freeman in 2004. From 1995 to 1999, The Stone Boy Joint
Venture (Sumitomo Metal Metal Mining and WGM Inc.) spent more than $1.3 million exploring in the area;
they did extensive surface mapping and sampling, surface and airborne geophysics, and 16,215 feet of
diamond drilling in 26 holes. They did not drill the O'Reely prospect. In 2002, Freegold Ventures optioned a
large block of claims that covered the O'Reely vein and the several other nearby deposits that are described
separately: the Grizzly Bear (BD003), Michigan Lode (BD025), Wolverine (BD057), and Upper Trench/
Lower Trench (BD058). They continued to explore them as a unit as the Rob project through early 2012
(Flanders, 2010; Freegold Ventures Ltd., 2012). The work has included extensive geologic mapping, surface
sampling, and geochemical and geophysical surveys. In 2007, Freegold drilled 9 holes on the O'Reely vein
(Freegold Ventures Ltd., 2007).

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Bailey, R.O., 2001, ROB Claim Group, Tibbs Creek, Alaska, Goodpaster Mining District: Unpublished
report, 137 pp.

Flanders, R.W., 2010, Executive Summary report for the Rob Gold property, Goodpaster Mining District,
Alaska: Unpublished report for Freegold Recovery, Inc., 55 p. (posted on www.sedar.com, March 31, 2010)
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Site name(s): ER-Ogo-Fire

Sitetype: Prospect

ARDF no.: BD060

Latitude: 64.4433 Quadrangle: BD B-3
Longitude: 145.1239

L ocation description and accuracy:
This prospect isin on the divide between the headwaters of the Goodpaster River and Shaw Creek, about a
mile southeast of hill 3750. The coordinates are at about the center of an area with several drill holeson a
block of claims outlined by Baknes (2008). It is about 0.6 mile northwest of the center of section 35, T.5 S,
R. 13 E., of the Fairbanks Meridian. The location is accurate.

Commodities:

Main: Ag, As, Au, Bi, Sb

Other:
Ore minerals: Chalcopyrite, jamesonite, pyrite, pyrrhotite
Gangue minerals. Quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or |late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several magjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospectsin the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite-quartz
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as a major, economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their properties in the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

Therocks at the ER-Ogo-Fire prospect are Paleozoic augen gneiss interlayered with quartz-feldspar-
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biotite paragneiss, and Cretaceous granitic intrusions. Felsic dikes that vary in texture from aplite to
pegmatite are common. Scattered occurrences of pyrrhotite and pyrite occur in the vicinity of the prospect
and an occurrence of pyrrhotite, pyrite, and chalcopyriteis at the contact between quartz-feldspar and
biotite-feldspar schist. Quartz veins are common at the surface but few contain sulfides. Four samples of
quartz veins collected at the surface (one of which has jamesonite) contained 15 to 1,521 parts per billion
(ppb) gold, lessthan 0.2 to 0.9 parts per million (ppm) silver, 484 to 2,833 ppm arsenic, up to 0.76 ppm
bismuth, 7 to 286 ppm lead, and 13 to 68 ppm antimony. Nine holes were drilled by Anglo-Gold Ashanti
(USA) in 2003 and 2004. The drilling cut numerous intercepts up to 3.6 meters long of quartz veins and
breccia with arsenopyrite, pyrite, and pyrrhotite. The quartz veins and breccia appear to occur along faulted
contacts and are often associated with extensive quartz-sericite-pyrite alteration. Thereis also post-
mineralization, silica-dolomite(-pyrite) alteration associated with re-brecciation of the mineralization. The
best of the mineralized intercepts contained 9.0 to 5,310 ppb gold, 0.1 to more than 1 ppm silver, 1,535 to
more than 1 percent arsenic, 0.06 to 11.80 ppm bismuth, and 19 to more than 1,000 ppm stibnite.

Alteration:

The quartz veins and brecciaintersected in the drill holes are often associated with extensive quartz-
sericite-pyrite alteration. There is aso post-mineralization, silica-dolomite(-pyrite) ateration associated with
re-brecciation of the mineralization.

Age of mineralization:
Probably about 107 Ma based on similarities with the nearby Pogo Mine.

Generic deposit model:

Deposit modd:
Quartz veins and breccia related to nearby Cretaceous intrusions.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

Extensive surface sampling, and geochemical and geophysical surveys beginning in 1999 and continuing
through 2007. Nine holes drilled by AngloGold Ashanti (USA) in 2003 and 2004 totaled 3,158.2 meters.

In October 2016, Millrock Resources Inc. announced that, through a series of purchase and option
agreements and claim staking, it has assembled a 39,159-acre land position covering high-potential gold
targets (ARDF numbers BD054, BD055, and BD060) in the Goodpaster Mining District near the Pogo gold
mine (BD033). The claims cover soil geochemical anomalies, many of which are untested. On severa sites
there are intersections obtained through drilling by prior operators that are anomalous in gold. Millrock
conducted core re-logging, surface geologic mapping, and soil and rock sampling in 2016; this work defined
a northeast—southwest-trending corridor of anomalous gold values and several east—west-trending quartz
vein systems as well as a small low-angle, northwest-dipping quartz vein with similar characteristics to the
tabular bodies at Pogo (BD033). Millrock also collected short-wave infrared spectra from both core and
surface samples (Athey and Werdon, 2017).

Production notes:
None.

Reserves:
None.
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Additional comments:

Refer ences:

Athey, JE. and Werdon, M.B., 2017, Alaska's mineral industry 2016: Alaska Division of Geological &
Geophysical Surveys Special Report 72. http://doi.org/10.14509/29748

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp., 55 p. (posted on www.sedar.com on May 7, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic
map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008

Reporter(s): D.J. Grybeck (Port Ludlow, WA); M.B. Werdon (DGGYS)

Last report date: 2017-08-26
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Sitename(s): Eagle

Sitetype: Prospect

ARDF no.: BD061

Latitude: 64.287 Quadrangle: BD B-3
Longitude: 145.4197

L ocation description and accuracy:

The Eagle prospect is about 1.8 mile west of the top of Shaw Creek Dome. The coordinates are at about
the center of an areawith severa drill holesin ablock of claims outlined by Baknes (2008). The prospect is
about 0.6 mile south-southwest of the center of section 20, T. 7 S., R. 12 E., of the Fairbanks Meridian. The
location is accurate.

Commodities:

Main: Ag, As, Au, Bi, Sb

Other: Cu, Pb
Oreminerals: Chalcopyrite, molybdenite, pyrite
Gangue minerals: Albite, calcite, quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or |late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several magjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospectsin the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite(-quartz
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as a major and economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their properties in the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

Therocksin the vicinity of the Eagle prospect are dominantly irregularly-shaped, multiphase granite to
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granodiorite intrusions surrounded by orthogneiss. The geology is poorly exposed but several lineaments
roughly parallel soil-geochemical anomalies. Several samples with disseminated pyrite and trace
chalcopyrite and one with molybdenite were identified on the surface and numerous samples were collected.
Nine of the samples collected at the surface had significant metal values. These contained 113 to 8,080 parts
per billion (ppb) gold, 0.8 to 3.05 parts per million (ppm) silver, 9 to 430 ppm arsenic, 0.11 to 2,600 ppm
bismuth, 13 to 26 ppm copper, and less than 2 to 12 ppm antimony. Five holes were drilled in 2000 by
Hyder Gold and another 9 holes were drilled in 2004 by AngloGold Ashanti (USA); these totaled 3,054
meters. The drilling intersected 26 stockwork zones with significant gold values that varied in thickness
from 0.2 to 1.5 meters; the best of these intervals contained by 437 to 7,896 ppb gold, 0.1 to 4.0 ppm silver,
13 t0 4,430 ppm arsenic, 1 to 100 ppm bismuth, and 1 to 77 ppm antimony. The stockwork zones, many of
them lacking sulfides, consists of quartz, albite, and calcite, and are associated with variable sericitic and
chlorite alteration.

Alteration:
Stockwork zones in granitic rocks are associated with sericitic and chloritic alteration.

Age of mineralization:
Probably about 107 Ma based on similarities with the nearby Pogo Mine.

Generic deposit model:

Deposit model:
Quartz veins and stockwork zones related to nearby Cretaceous intrusions.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
Extensive surface sampling and geochemistry and geophysical surveys beginning in 1999 and continuing
through 2007. Five holes were drilled in 2000 by Hyder Gold and another 9 holes were drilled in 2004 by
AngloGold Ashanti (USA); these totaled 3,054 meters.

Production notes:
None.

Reserves:
None.

Additional comments:;

Refer ences:

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp., 55 p. (posted on www.sedar.com on May 7, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic
map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008
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Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Boundary

Sitetype: Prospect

ARDF no.: BD062

Latitude: 64.418 Quadrangle: BD B-1
Longitude: 144.3769

L ocation description and accuracy:
The Boundary prospect is on aridge about 2.6 miles west, northwest of the junction of Tibbs Creek and
Last Chance Creek. The coordinates are at about the center of a group of drill sites on alarge block of
claims outlined by Baknes (2008). The prospect is about 0.6 mile southeast of the center of section4, T6 S.,
R. 17 E., of the Fairbanks Meridian. The location is accurate.

Commodities:

Main: Ag, Au, Bi, Sb

Other: Cu, Pb
Ore minerals: Arsenopyrite, pyrite, bismuthinite
Gangue minerals. Quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or |late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several magjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospect in the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite-quartz
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as amajor and economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their properties in the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

Therocksin the area of the Boundary deposit are iron-stained gneiss intruded by granitic dikes and sills
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that are generally aplite but locally grade into pegmatite. The gneiss shows variable sericite-quartz-
pyrite/pyrrhotite alteration. The rocks are poorly exposed and the only recognizable structures are
lineaments that probably represent faults. Several shows of mineralization occur in an area about 2
kilometersin diameter that roughly coincides with an arsenic-bismuth-antimony-gold soil anomaly of about
1.5x 2.5 kmin size. The Boundary stockworksis a 100 by 300 meters talus zone with scattered, vuggy
guartz veinlets that contain traces of arsenopyrite and bismuthinite. The Daydreamer showing is an area of
about 25 meters by 75 metersin size with quartz boulders that contain finely disseminated blebs of
arsenopyrite and rare pyrite and bismuthinite. The Topgun showing is an area about 10 meters in diameter
with mineralization similar to the Daydreamer showing. The Pebble showing is 15 to 20 metersin size with
weathered quartz pebbles and fine-grained quartz breccia. Eighteen samples collected at the surface from
these showing contained significant metal values: 20 to 24,853 parts per hillion (ppb) gold), 0.6 to 33.2 parts
per million (ppm) silver, 2 ppm to more than 1 percent arsenic, 12 to 1,215 ppm bismuth, 8 to 168 ppm
copper, and 6 to 1,055 ppm lead. Five holes that totaled 1,446 meters were drilled at the Boundary prospect
in 2000 and 2001. Three of the holes intercepted mineralization 0.1 to 4.2 meters long; the metal valuesin
these intercepts varied from 1,110 to 35,240 ppm gold, 1 ppm to more than 1 percent arsenic, and 14 to
1,250 ppm bismuth.

Alteration:
The gneiss host rocks show variable sericite-quartz-pyrite/pyrrhotite alteration.

Age of mineralization:
Probably about 107 Ma based on similarities with the nearby Pogo Mine.

Generic deposit model:

Deposit model:
Quartz veins and stockwork zones related to nearby Cretaceous intrusions.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

Extensive surface sampling and geochemical and geophysical surveys beginning in 1999 and continuing
through 2007. Five holes that totaled 1,446 meters were drilled in 2000 and 2001.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp., 55 p. (posted on www.sedar.com on May 7, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic
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map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Beverly

Sitetype: Prospect

ARDF no.: BD063

Latitude: 64.387 Quadrangle: BD B-2
Longitude: 144.5412

L ocation description and accuracy:

The Beverly prospect is on top of aridge in the headwaters of California Creek, about 0.5 mile southwest
of hill 3620. The prospect is at about the center of an areawith several drill holes on alarge block of claims
outlined by Baknes (2008). It is about 0.6 mile south-southeast of the center of section 15, T.6 S., R 16 E.,
of the Fairbanks Meridian. The location is accurate.

Commodities:
Main: Ag, As, Au, Bi
Other: Cu
Oreminerals; Arsenopyrite
Gangue minerals. Quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or |late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several magjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospect in the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite-quartz
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as a major and economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their properties in the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

Most of the Beverly prospect isin augen gneissintruded by granitic dikes. The area has been studied only
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in reconnai ssance and the only mineralization consists of quartz bouldersin float; a sample contained 2,370
parts per billion (ppb) gold, 0.2 part per million (ppm) silver, 39 ppm bismuth, and 90 ppm copper. Rubicon
Minerals Corp. drilled 6 holesin the Beverly areathat totaled 1,505.6 meters. Two of the holes cut 4
significant intersections of mineralization 0.76 to 10.30 meters long; they contained 0.96 to 2.24 grams of
gold per ton, 0.92 to 10.3 grams of silver per ton, and 436 to greater than 1 percent arsenic.

Alteration:
Not specified.

Age of mineralization:
Probably about 107 Ma based on similarities to the nearby Pogo Mine.

Generic deposit model:

Deposit model:
Quartz veins and stockwork zones related to nearby Cretaceous intrusions.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
Surface sampling and geochemical and geophysical surveys beginning in 1999 and continuing through
2007. Rubicon Minerals Corp. drilled 6 holes in the Beverly zone that totaled 1,505.6 meters.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp., 55 p. (posted on www.sedar.com on May 7, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeusser, P.J., 1998, Geologic

map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Scott

Sitetype: Prospect

ARDF no.: BD064

Latitude: 64.4407 Quadrangle: BD B-2
Longitude: 144.6262

L ocation description and accuracy:

The Scott prospect is about 1.2 mile north-northwest of Shawnee Peak. The coordinates are about the
center of an area of anomalous geochemical and rock samplesin ablock of claims outlined by Baknes
(2008). The prospect is about 0.5 mile northwest of the center of section 32, T.5 S, R. 16 E., of the
Fairbanks Meridian. The location is accurate.

Commodities:

Main: Au

Other:
Oreminerals; Gold
Gangue minerals. Quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or |late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several magjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospect in the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite-quartz
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as a major and economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their properties in the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

The Scott prospect is amost entirely in granitic rocks of the Goodpaster batholith. The prospect is marked
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by several gold geochemical anomalies. Only afew surface rock samples have been collected.

Alteration:
Not specifically noted.

Age of mineralization:
Probably about 107 Ma based on similarities with the nearby Pogo Mine.

Generic deposit model:

Deposit modd:
Quartz veins and stockwork zones related to nearby Cretaceous intrusions.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Active

Workings/exploration:

Surface sampling and geochemical and geophysical surveys beginning in 1999 and continuing through
2007.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp., 55 p. (posted on www.sedar.com on May 7, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic

map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Bou

Sitetype: Prospect

ARDF no.: BD065

Latitude: 64.3151 Quadrangle: BD B-1
Longitude: 144.2017

L ocation description and accuracy:
The Bou prospect is about 0.7 mile east of the ridge of Black Mountain and about 0.7 mile east-southeast
of peak 5020. The prospect iswithin ablock of claims outlined by Barnes (2008). It is at about the southeast
corner of section 8, T. 7 S., R. 18 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:
Main: Ag, As, Au, Bi, Sb
Other: Cu, Pb
Oreminerals: Arsenopyrite, pyrite
Gangue minerals. Quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several mgjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospect in the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite-quartz
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as a major and economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their propertiesin the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

The Bou prospect is almost entirely in Cretaceous, porphyritic biotite granite. The areais cut by numerous
faults and lineaments of diverse orientation. The mineralization at Bou consists of quartz veins that are
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generaly 15 to 30 centimeters thick but may reach 1 meter. The veins are commonly brecciated and are
marked by pervasive sericitization and some sericitization. The veins contain disseminated pyrite and
arsenopyrite. While the presence of sulfidesisindicative of gold, their abundance does not seem to correlate
to the gold values. Seven samples of the veins contained 1,050 to 3,960 parts per billion gold, 0.2 to 1.2
parts per million (ppm) silver, 1,245 ppm to more than 1 percent arsenic, less than 2 to 6 ppm bismuth, 16 to
3,299 ppm antimony, 4 to 50 ppm lead, and less than 1 to 5 ppm copper.

Alteration:
The granitic host rocks of the veins are marked by pervasive sericitization and some sericitization.

Age of mineralization:
Probably about 107 Ma based on similarities to the nearby Pogo Mine.

Generic deposit model:

Deposit modd:
Quartz veins related to Cretaceous intrusives.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
Surface sampling and geochemical surveys beginning in 1999 and continuing through 2007.

Production notes:
None.

Reserves:
None.

Additional comments:;

Refer ences:

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp., 55 p. (posted on www.sedar.com on May 7, 2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeusser, P.J., 1998, Geologic
map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008

Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Southeast Surf

Sitetype: Prospect

ARDF no.: BD066

Latitude: 64.3669 Quadrangle: BD B-1
Longitude: 144.2795

L ocation description and accuracy:

The Southeast Surf prospect is about 0.9 mile southwest of the junction of Antimony Creek and Tibbs
Creek. The coordinates are at about the center of an area of anomalous geochemical and rock samplesin a
large block of claims outlined by Baknes (2008). The prospect is about 0.2 mile northeast of the center of
section 25, T. 6 S., R. 17 E., of the Fairbanks Meridian. The location is accurate.

Commodities:

Main: Ag, As, Au, Bi, Sb

Other: Pb
Ore minerals: Arsenopyrite, pyrite, stibnite
Gangue minerals. Quartz

Geologic description:

Therocksin the area are part of the Y ukon-Tanana Terrane of the northern Cordillera; they consist largely
of late Paleozoic to Devonian medium- to high-grade metamorphic rocks that have been intruded by
Cretaceous and Tertiary granitic stocks and batholiths (Baknes, 2008; Wilson and others, 1998). The
metamorphic rocks are structurally complex with an older, middle to early Paleozoic and/or |late Proterozoic
unit that consists of gneiss, schist, quartzite, and amphibolite, and a younger, Mississippian and/or Devonian
unit that consists largely of augen gneiss that locally forms domal structures. The metamorphic rocks are
intruded by 55 Mato 107 Ma, granitic plutons. The structure of the areais complex and difficult to
determine because of poor exposure but several magjor thrust fault have been identified as well as a series of
northeast-trending, northwest-dipping high-angle faults.

The dominant mineralization in the area and the target of most of the exploration are deposits related to
Cretaceous intrusions, several classic examples being the Fort Knox Mine (FB115) near Fairbanks and the
nearby Pogo Mine (BD033). These deposits are characterized by an association with moderately reduced, |-
and S type granitic intrusions and a lithophile, gold-bi smuth-tungsten-arsenic-tel lurium-molybdenum(-tin-
copper-lead-antimony) suite of elements. The deposits vary from low-sulfide, sheeted or stockwork deposits
in the intrusions to replacement deposits, veins, and stockworks in the country rock. The mineralization at
the nearby Pogo deposit is the model used in exploring this and other prospect in the area. The
mineralization at Pogo consists of thick gently-dipping quartz veins that grade laterally into pegmatite dikes
related to 107 Ma syenite and monzonite intrusions. The quartz veins contain about 3 percent sulfides,
mainly arsenopyrite, pyrite, pyrrhotite, loellingite, chal copyrite, bismuthinite, native bismuth and native
gold. The veins are associated with bictite alteration overprinted by sericite-dolomite-chlorite(-quartz)
alteration, that extends into the country rock for several meters.

Soon after the recognition of nearby Pogo as a major and economically attractive deposit in 1998, Rimfire
Minerals Corporation in conjunction with several joint-venture partners began work in the area and
identified this deposit. In 2008, they entered into ajoint venture with Rubicon Minerals Corporation and
commissioned a thorough technical report on their properties in the Goodpaster District (Baknes, 2008),
which is the source of most of the information on this prospect.

The geochemical anomalies and mineralization at the Southeast Surf prospect are mainly in Devonian to
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Mississippian augen gneiss near a granitic stock. Few lineaments can be identified but they appearsto trend
consistently north and northeast. Two areas of mineralization have been identified at the surface. The Spur
showing covers an area about 200 by 250 meters where numerous samples of granitic float contain vuggy
guartz stockworks. The mineralized granite is altered to quartz, sericite, and dolomite, and some samples are
intensely silicified. The quartz stockworks contain pyrite, arsenopyrite and traces of stibnite. Four samples
contained 1,020 parts per billion (ppb) gold, 0.2 to 3.2 parts per million (ppm) silver, 1,385 to 6,730 ppm
arsenic, lessthan 2 to 2 ppm bismuth, 2 to 32 ppm copper, and 6 to 970 ppm lead. At the OI' Timer
showing, strongly sericitized augen gneiss with quartz stockworks can be traced for 50 metersin talus. The
guartz contains arsenopyrite, pyrite, and traces of stibnite. A sample contained 1,020 ppb gold, less than 0.2
ppm silver, 1,950 ppm arsenic, less than 2 ppm bismuth, 8 ppm antimony, 98 ppm antimony, and 20 ppm
lead. No holes have been drilled at the Southeast Surf prospect.

Alteration:

The granitic host rocks are altered to quartz, sericite, and dolomite near the mineralization; some of the
granitic rocks are intensely silicified.

Age of mineralization:
Probably about 107 Ma based on similarities to the nearby Pogo Mine.

Generic deposit model:

Deposit model:
Quartz veins and stockworks related to nearby Cretaceous intrusions.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
Extensive surface sampling and geochemistry and geophysical surveys beginning in 1999 and continuing
through 2007.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Baknes, M.E., 2008, 2008 Technical report on the Goodpaster District properties: Technical report prepared
for Rimfire Minerals Corp. and Rubicon Minerals Corp. , 55 p. (posted on www.sedar.com on May 7,
2008).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic
map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Baknes, 2008
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Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Uncle Sam; Sam

Sitetype: Prospects

ARDF no.: BD067

Latitude: 64.5052 Quadrangle: BD C-5
Longitude: 146.2384

L ocation description and accuracy:
The Uncle Sam prospects cover an area about 4 milesin diameter. The center of the areais about 2.5
miles southeast of the center of Koepke's Slough on the Salcha River; it is near the center of section 6, T. 5
S., R. 8 E., of the Fairbanks Meridian. The location is accurate within 500 feet.

Commaodities:

Main: Au

Other: As, Bi, Sb
Ore minerals: Antimony, bismuth, gold
Gangue minerals. Quartz

Geologic description:

The areais blanketed by loess and surficial material and thereislittle outcrop. The rocksin the area
consist of Paleozoic and/or Proterozoic migmatitic schist and gneiss intruded by felsic igneous rocks
(Wilson and others, 1998). At least two intrusive bodies are known on the property, each of whichis
associated with mineralization.

Kennecott Exploration began exploration in the areain the late 1990s and they staked a block of more
than 500 claims on 'exceptionally large’ bismuth-arsenic-antimony stream-sediment anomalies (Millrock
Resources Inc., 2010; Eden, 2010). Individual prospects within the Uncle Sam project area were identified
in 2000. These include Lone Tree (ARDF number BDQ75) , Lone Wolf (ARDF number BD076), and
Christmas Tree (ARDF number BD0O77), described individually in detail in separate records. Kennecott
worked and drilled the property through 2003 and then passed it on to Geoinformatics Exploration Ltd., who
did additional drilling under an agreement with Midas Resources Ltd. There have been 23 core holes
totaling 4,198 meters on the property and 57 reverse-circulation holes totaling 2,844 meters, aswell as
considerable geochemical work, geophysical surveys, and sampling. It was optioned by Millrock Resources
Inc. in 2009 and in 2011 the property was covered by 194 unpatented 40-acre Alaska state mining claims.

The drilling cut 19 intercepts, 3 to 12 meters wide, with more than 1.0 gram of gold per tonne (Millrock
Resources Inc., 2010; Eden, 2010). Three main centers of mineralization have been identified: the Lone
Wolf, Christmas, and Lone Tree zones (Millrock Resources Inc., 2010). The Lone Wolf zone is marked by a
soil anomaly in gold that is over 2 kilometers long. The zone is also associated with a pronounced magnetic
low. Two of the best drill intercepts are 4.0 meters with 3.03 grams of gold per tonne and 11.2 meters with
2.38 grams of gold per tonne. The Christmas zone features a soil anomaly in gold over 4 kilometers long.
One drill intercept of 5.5 meters contained 4.94 grams of gold per tonne. The Lone Tree zone is magnetic
high that may reflect aburied felsic intrusive. Of the several drill intercepts, the best was 6.1 meters with
10.6 grams of gold per tonne.

In 2011, Millrock with funding by Crescent Resources Inc., drilled five holesin the Lone Tree zone that
totaled 1,329 meters (Millrock Resources, Inc., 2011; Crescent Resources Inc., 2011b). Some notable
intercepts were 19.22 meters that averaged 2.03 grams of gold per tonne, 6.0 meters that averaged 1.79
grams of gold per tonne, and 14.0 meters that averaged 1.65 grams of gold per tonne.
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Alteration:
Locally sericite, carbonate, silicification, and/or disseminated sulfides (Eden, 2010).

Age of mineralization:
Cretaceous based on the age of the associated plutons (Wilson and others, 1998)?

Generic deposit model:

Deposit modd:
Possibly an intrusion related, Fort Knox type, gold porphyry.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

Kennecott Exploration began exploration in the area in the late 1990s when they staked a block of more
than 500 claims on ‘exceptionally large' bismuth-arsenic-antimony stream-sediment anomalies (Millrock
Resources Inc., 2010; Eden, 2010). Kennecott worked and drilled the property through 2003 but then passed
it on to Geoinformatics Exploration Ltd., who did additional drilling under an agreement with Midas
Resources Ltd. There have been 23 core holes totaling 4,198 meters on the property and 57 reverse-
circulation holes totaling 2,844 meters, as well as considerable geochemical work, geophysical surveys, and
sampling. It was optioned by Millrock Resources Inc. in 2009 and in 2010; the property was covered by 194
unpatented 40-acre Alaska state mining claims.

In 2011, Millrock with funding by Crescent Resources Inc., drilled five holesin the Lone Tree zone that
totaled 1,329 meters (Millrock Resources, Inc., 2011; Crescent Resources Inc., 2011b).

In December 2011, Crescent announced amendment of terms of option to earn 100 percent interest in the
Uncle Sam project (Crescent Resources, 2011a). As of September 2011, the property owner is Coventry
Resources Inc., which is a 100 percent owned subsidiary of Crescent Resources Inc. (Coventry Resources
Inc., 2012).

Great American Minerals Exploration Inc. (GAME) consolidated ownership of the 26,639-acre Uncle
Sam property and made a deal with Stone Boy Inc. on their adjacent Monte Cristo property; the area
encompassing these properties, now termed the Sam project, is located about 40 miles west of Pogo mine. In
2011, the Naosi zone, a gold-silver-antimony prospect within the larger Monte Cristo property, was drilled;
results included 7.92 meters of 7.8 grams of gold per tonne, 19.7 grams of silver per tonne, and 0.1 percent
antimony; and, 22.83 meters grading 4.2 grams of gold per tonne, 48 grams of silver per tonne, and 0.17
percent antimony. From 2008 through 2012, Stone Boy Inc. drilled 79 holes at Naosi, outlining the deposit
for about 1,500 meters along strike and to a depth of about 500 meters (Athey and Werdon, 2017).

Production notes:
None.

Reserves:
None.

Additional comments:

In 2014, individual ARDF records were made for Lone Wolf, Lone Tree, and Christmas Tree. Asrecently
asthe 2012 ARDF update, these prospects were included within part of the Uncle Sam prospects; however,
each prospect has discrete geology characteristics.

In December 2011, Crescent announced amendment of terms of option to earn 100 percent interest in the
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Uncle Sam project (Crescent Resources, 2011a). As of September, 2012, the property owner is Coventry
Resources Inc., which is a 100 percent owned subsidiary of Crescent Resources Inc. (Coventry Resources
Inc., 2012).

The Sam Project as of 2016 includes the Uncle Sam, Naosi, and Monte Cristo properties. More
information about the Naosi and Monte Cristo properties will be forthcoming.

Refer ences:

Athey, J.E. and Werdon, M.B., 2017, Alaska's mineral industry 2016: Alaska Division of Geological &
Geophysical Surveys Special Report 72. http://doi.org/10.14509/29748

Coventry Resources Inc., 2012, Condensed consolidated interim financial statements for the nine months
ended September 30, 2012 and 2011, (posted on www.sedar.com, November 21, 2012)
http://www.sedar.com/GetFile.do? ang=EN& docClass=5& i ssuerNo=00005861&. fileName=/csf sprod/datal
36/filings/01986026/00000001/ C%3A %5CSEDARY%S5CTEM P%5CCRC%5CFINANCIAL S%5C2012%5C
Q3_Sep30%5CCRC_Q32012_FS.pdf (as of December 17, 2014).

Crescent Resources Corp., 2011a, Crescent Resources amends terms of option to earn 100% interest in
Uncle Sam Gold Project, Alaska: (News Release posted on www.sedar.com, December 23, 2011 under
Coventry Resources Inc.)

http://www.sedar.com/GetFile.do? ang=EN& docClass=8& i ssuerNo=00005861&. fileName=/csf sprod/datal
25/filings/01844259/00000001/ C%3A %5CSEDAR%S5CT EM P%5CCRC%5CNEWSREL EASES%5CCRC
NR2011-13 MillrockAmend.pdf (as of December 17, 2014).

Crescent Resources Corp., 2011b, Crescent Resources announces additional drilling results at the Uncle
Sam gold project, Alaska: http://finance.yahoo.com/news/Crescent-Resources-Announces-iw-
2567372817.html (News release, September 1, 2011, as of December 8, 2014).

Eden, Karsten, 2010, Uncle Sam property, Y ukon-Tananaterrane, east-central Alaska: 43-101 report for
Millrock Resources Inc., 120 p. (posted on www.sedar.com, May 10, 2010)
http://www.sedar.com/GetFile.do?ang=EN& docClass=24& i ssuerNo=00004733& fileName=/csfsprod/data
107/filings/01578138/00000001/ C%3A %5CM RO%5CN143101UncleSam.pdf (as of December 17, 2014).

Millrock Resources Inc., 2010, Uncle Sam: http://millrockresources.com/index.php/projects/uncle_sam/ (as
of Feb 13, 2010).

Millrock Resources, Inc., 2011, Millrock announces additional drilling results at Uncle Sam project, Alaska:
http://mww.millrockresources.com/news/millrock _announces additional_drilling_results at_uncle_sam_gol
d_project/ (News release, September 1, 2011).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic

map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Eden, 2010

Reporter(s): D.J. Grybeck (Contractor, USGS); V.C. Zinno (Alaska Earth Sciences, Inc.): M.B. Werdon
(DGGS)

Last report date: 2017-08-26
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Site name(s): Junction

Sitetype: Prospect

ARDF no.: BD068

Latitude: 64.3375 Quadrangle: BD B-6
Longitude: 146.5412

L ocation description and accuracy:
The Junction prospect is about 2.0 miles west-southwest of the mouth of Democrat Creek on Junction
Creek. It isabout 0.6 mile north-northeast of hill 1984 and about 0.2 mile west-northwest of the center of
section 3, T. 7 S, R. 6 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Ag, Au

Other: As, Bi, Pb, Sb, Zn
Oreminerals: Gold, pyrite
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis a core that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

The Junction prospect was discovered in 1991 by searching for the source of anomalous stream sediment
and panned concentrate samples collected during aregional geochemical study done by the Tri-Valley
Corporation and TSNIGRI of the Russian Ministry of Geology (Vartanyan, 1992; Freeman, 2011). Half of
the samples from streams draining the north side of the Junction prospect had visible gold. The concentrates
also had high contents of pyrite, ilmenite, tourmaline, magnetite, and biotite.

The country rocks at the prospect consist of quartz-muscovite schist and quartz-feldspar-biotite schist cut
by east-trending, steeply-dipping, quartz-feldspar porphyry dikes 100 to 250 meters thick, similar to those at
the nearby Democrat Mine (BD014). The mineralization consists of closely-spaced quartz and quartz-pyrite
veinletsin the dike. Talus boulders up to 0.3 meter in diameter consist of druzy to coarsely-crystalline
quartz with fine-grained silver-lead-bismuth minerals. Weak to intense, greisen-like, quartz-muscovite-
sericite dteration is notable in and at the margin of the quartz-fel dspar-porphyry dike but does not extend
far into the country rock. Twenty-eight samples contained from less than 5 to 307 parts per billion gold,
from1 0.2 to 41.1 parts per million (ppm) silver, 14 to 710 ppm arsenic, lessthan 5 to 76 ppm bismuth, 9 to
4,500 ppm lead, less than 5 to 54 ppm antimony, and 3 to 171 ppm zinc.

Alteration:
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Age of mineralization:
Probably about 90 Maas is other mineralization in the district.

Generic deposit model:

Deposit modd:
Intrusion-related gold.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
Only surface sampling and mapping.

Production notes:
None.

Reserves:
None.

Additional comments:;
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Professional Paper 1678, p. 41 - 60.

Foster, H.L., Albert, N.R.D., Griscom, Andrew, Hessin, T.D., Menzie, W.D., Turner, D.L, and Wilson,
F.H., 1979, The Alaskan Mineral Resource Assessment Program; Background information to accompany
folio of geologic and mineral resource maps of the Big Delta quadrangle, Alaska: U.S. Geological Survey
Circular 783, 19 p.

Freeman, C.J., 2011, Geology and mineralization of the Richardson gold property, Richardson Mining
Digtrict, Alaska: Geologic report for Select Resources Corp. Inc., http://tri-valleycorp.com/docs/NI_43-
101_Report.pdf (as of February 24, 2012).

Noyes, H.J., Christensen, O.D., Jaacks, J.A., Perry, SL., Beadey, C.W., and Graubard, C., 2006,
Richardson Project, Richardson district, Alaska— 2005 Annual Report: Internal Report prepared for Select
Resources Corp., 117 p.

Prindle, L.M., and Katz, F.J., 1913, Detailed description of the Fairbanks district, in Prindle, L.M., A
geol ogic reconnaissance of the Fairbanks quadrangle, Alaska: U.S. Geological Survey Bulletin 525, p. 59-
152.

Swainbank, R.C., Burton, J.P., and Metz, P.A., 1984, Bedrock geology of the Richardson mining district,
Alaska: University of Alaska, Minera Industry Research Laboratory Open-File Report 84-2, 60 p., 4 maps,
scale 1:40,000.

Page163



Alaska Resour ce Data File BD068

Vartanyan, S.S., Novikov, V.P., Oreshin, V.Y ., Brazhnik, A.V., Zelikson, B.S., and Dubov, V.A., 1992,
Results of prospecting and evaluation of gold resources of the '‘Buck' and 'Junction’ areas: Richardson
Mining Digtrict, Alaska: TSNIGRI report to Tri-Valley Corporation, 49 p.

Weber, F.R., Foster, H.L., Keith, T.E.C., and Dusel-Bacon, Cynthia, 1978, Preliminary geologic map of the

Big Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-A, 1 sheet, scale
1:250,000.

Primary Reference: Freeman, 2011
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2012-04-01

Pagel64



Alaska Resour ce Data File BD069

Site name(s): First Chance Creek

Sitetype: Prospect

ARDF no.: BD069

Latitude: 64.4269 Quadrangle: BD B-5
Longitude: 146.4809

L ocation description and accuracy:

This placer deposit is near the middle of a creek that is not named on the USGS topographic maps but has
been known locally and in mining literature since at least 1905 as First Chance Creek. It is about 9.9 miles
north-northwest of Richardson on the Richardson Highway. It is about 2.4 miles northeast of the junction of
Redmond Creek and Shamrock Creek, and about 0.6 mile northwest of the center of section1, T.6S.,R. 6
E., of the Fairbanks Meridian. The location is accurate.

Commodities:

Main: Au

Other:
Ore minerals; Cassiterite, cinnabar, gold, molybdenite, scheelite
Gangue minerals:

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-fel dspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

Olson and others (1985) report mining on First Chance Creek in 1905 but there is little hard evidence of
mining in subsequent years. Based on an old newspaper article, Mitchell (1989) noted that prospecting on
First Chance Creek at some uncertain time found auriferous gravel with 0.25 ounce of gold per pan at a
depth of 80 feet. Mitchell located old dumps next to by shafts on First Chance Creek but they were too small
to indicate significant production. A 1906 newspaper article reported as much as 5 ounces of gold per cubic
yard from from gravel in shafts 40 to 90 feet deep on First Chance Creek; the gold was said to be
accompanied by cassiterite, cinnabar, scheelite, and molybdenite. Freeman (2011) questions that location
and there is no documentation of the amount of gold produced from First Chance Creek from 1905 to 2011.

In 2003, the Tri-Valley Corporation drilled 44 reverse-circulation holes on the placer in lower First
Chance Creek. The holes averaged 18.6 meters deep and the deepest was 28.5 meters (Vardanyan and
others, 2003; Freeman, 2011). The drilling indicated a 60-meter-wide zone of old drift mining on the lower
part of First Chance Creek that verifies that there was some early mining. Samples collected in 1999 by
Placer Dome (USA) and by TSNIGRI working with the Tri-Valley Corporation found visible gold 0.1to 3.0
millimetersin size aswell as cassiterite, scheelite, cinnabar, and molybdenite in the heavy sand fraction.

The 2003 drilling defined two pay streaks that extend for more than 3 kilometers along the creek. An
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upper auriferous channel was covered by aeolian silt; the lower auriferous channel was on bedrock The
gravel in the upper channel was about 2.8 meters thick beneath 4.6 meters of overburden; the gravel
averaged 0.38 gram of gold per cubic meter. The gravel in the lower channel was about 2.6 meters thick
under about 16.8 meters of overburden; the gravel averaged 0.86 gram of gold per cubic meter. Vartanyan
and others (2003) estimated that lower First Chance Creek has atotal resource of 37,871 ounces of gold in
1,661,000 cubic yards of gravel overlain by 7,100,000 yards of overburden.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status; Yes; small
Site Status: Active

Workings/exploration:

There areindications of mining in 1905 and perhaps for afew more years but little evidence of when and
how much gold was produced. Placer drilling in 2003 identified a 60-meter-wide zone of old drift mining on
the lower part of First Chance Creek that verifies that there was some early mining. In 2003, the Tri-Valley
Corporation drilled 44 reverse-circulation holes on lower First Chance Creek that identified a measurable
placer gold resource.

Production notes:

There is no documentation of placer production on First Chance Creek, but there was mining at least in
1905. Drilling in 2003 identified a 60-meter-wide zone of old drift mining of uncertain age but may dateto
before WWI.

Reserves:

As defined by 44 holes drilled in 2003, Vartanyan and others (2003) estimated that lower First Chance
Creek has atotal resource of 37,871 ounces of gold in two channels of auriferous gravel that total 1,661,000
cubic yards of material. The auriferous gravel is overlain by 7,100,000 yards of overburden.

Additional comments:;
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Site name(s): First Chance (lode)

Sitetype: Prospect
ARDF no.: BD0O70
Latitude: 64.4309 Quadrangle: BD B-5
Longitude: 146.483

L ocation description and accuracy:

The First Chance (lode) prospect is about 0.1 mile south of hill 1275; it is just north of the First Chance
Creek placer mine (BD069). The First Chance lode prospect isabout 10.2 miles north-northwest of
Richardson on the Richardson Highway, about 2.6 miles northeast of the junction of Redmond Creek and
Shamrock Creek, and about 0.7 mile southwest of the center of section 36, T. 5 S, R. 6 E., of the Fairbanks
Meridian. Thelocation is accurate.

Commodities:

Main: As, Au

Other:
Oreminerals; Gold
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

Vartanyan and others (1991) indicate that the bedrock in the upper third of First Chance Creek is primarily
pelitic schist. The schist in the lower two-thirdsis deformed and contains numerous quartz veins and
veinlets, and dacite (?) dikes 150 to 500 meters long.

The First Chance lode deposit was discovered in 1991 during the search for the source of high gold and
arsenic in panned concentrate samples from the south flank of hill 1275 on the north side of lower First
Chance Creek (Vartanyan and others, 1991; Freeman, 2011). Subsequent soil sampling to the north and
south of First Chance Creek identified a northwest-trending area anomalous in gold and arsenic; the areais
about 1,500 meterslong and about 400 meters wide on the hill slopes between Last Chance Creek and hill
1275 (Vartanyan and others, 2003). Twenty-four chip samples of quartz were collected in the anomalous
areathat contained up to 3 grams of gold per tonne.

Alteration:

Age of mineralization:
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Quaternary.

Generic deposit model:

Deposit modd:
Intrusion-related gold.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Active

Workings/exploration:
Limited geochemical and rock sampling in several episodes from 1991 to 2003.

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Hilltop

Sitetype: Prospect

ARDF no.: BD071

Latitude: 64.4237 Quadrangle: BD B-6
Longitude: 146.6563

L ocation description and accuracy:
The Hilltop prospect is on hill 1920 about 13.9 miles northwest of Richardson on the Richardson Highway
and about 6.0 miles east of the center of Harding Lake. It is about 0.4 mile east of the center of section 1, T.
6 S., R. 5E., of the Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Ag, Au

Other: As, Au, Bi, Cu, Sb
Oreminerals:
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis a core that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014). The
poorly exposed rocks at the Hilltop prospect are predominantly quartz-feldspar-biotite+/-muscovite gneiss
with some amphibolite.

The Hilltop prospect was first suspected when Vartanyan and others (1991) identified anomalous gold in
stream sediment and panned concentrated samples from streams draining Hill 1920. No outcrop is exposed
on Hill 1920 but in 2000, Vartanyan and others (1991) collected 63 rock-chip samples, 24 samples from
trenches to bedrock, and 195 soil samples from 203 pits to bedrock. Rock samples contained 0.003 to 1.726
ounces of gold per ton, up to 289 parts per million (ppm) bismuth, up to 30 parts per million (ppm) copper,
up to one percent or more arsenic, and up to 276 ppm antimony. Many of the soil samples were highly
anomalous in gold and arsenic. Based on limited field work, the Hilltop deposit appears to trend north-
northwest, and is estimated to be 200-900 feet wide and extends along strike for over 3,000 feet.

Alteration:
Not specifically noted.

Age of mineralization:
Uncertain but probably 90 Ma as are many of the intrusion-related gold deposits in the district.
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Generic deposit model:

Deposit modd:
Intrusion-related gold deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
Covered by regional geochemical surveys with stream sediment and panned concentrate samplesin 1991.
No outcrop is exposed on Hill 1920 but in 2000, Vartanyan and others (1991) collected 63 rock-chip
samples, 24 samples from channels to bedrock, and 195 soil samples from 203 pits to bedrock.

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Gold Run

Sitetype: Prospect

ARDF no.: BD072

Latitude: 64.4001 Quadrangle: BD B-5
Longitude: 146.3842

L ocation description and accuracy:
The Gold Run prospect is centered about 1.5 miles north-northeast of VABM 3026 'Buck'. It is about 8.0
miles north-northwest of Richardson on the Richardson Highway and about 0.7 mile northwest of the center
of section 1. T. 6 S., R. 7 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:
Main: Au
Other: As, Bi

Oreminerals:

Gangue minerals:

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis a core that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014).

The Gold Run prospect is associated with a coarse-grained, porphyritic quartz monzonite stock, the Gold
Run intrusive (Swainbank and others, 1984; Rogers, 1999). The stock extends over an area about 1.8 by 2.3
kilometersin size. Only the top of the stock is exposed and the southern margin is bounded by afault. The
stock isrimmed by fine- to medium-grained equigranular granite, locally mixed with gneiss. Pegmatite
dikes composed mainly of quartz, feldspar, muscovite, and biotite are common beyond the stock. Biotite
from the stock has been dated as 92 Ma by Ar/Ar methods (Graham, 2002).

Mineralization at the Gold Gun prospect was first suspected in 1991 from the presence of gold in rock and
panned concentrate samples collected in aregional geochemical survey (Vartanyan and others, 1991).
Placer Dome (USA) subsequently collected soil samples at the top of bedrock over the area on a 200-meter
grid. That geochemical survey defined a bismuth anomaly about 0.5 kilometer wide by 1.2 kilometers long
(Rogers and others, 1999). Rock samples contained from less than 5 to 40 parts per billion gold, and low
arsenic and bismuth. Freeman (2011) suggests that the the prospect is an intrusion-related gold deposit.

Alteration:

Age of mineralization:
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Probably related to the 92 Ma stock that hosts the deposit.

Generic deposit model:

Deposit modd:
Intrusion-related gold.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Active

Workings/exploration:
Covered by geochemical surveys, the prospect has had only limited surface sampling and mapping.

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Bald Knaob

Sitetype: Prospect

ARDF no.: BD073

Latitude: 64.3551 Quadrangle: BD B-5
Longitude: 146.2451

L ocation description and accuracy:
The Bald Knob prospect is centered on hill 2860, a high bare hill at the head of Banner Creek. The
prospect is about 5.7 mile north-northeast of Richardson on the Richardson Highway and about 0.4 mile
northwest of the center of section 31, T. 6 S,, R. 7 E., of the Fairbanks Meridian. The location is accurate.

Commaodities:

Main: Au

Other: Bi, Te
Oreminerals:
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis a core that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the quartz-feldspar porphyry dike at the nearby Democrat Mine (BD014). As seen
in the core from three holes drilled in 2000 at or near the Bald Knob prospect, the rocks in the area consist
of gneiss, migmatite, and felsic granitic dikes that vary from pegmatite to aplite (Noyes and others, 2006).

The Bald Knob prospect was discovered by the Tri-Valley Corporation during reconnaissance exploration
in 1998 after 10 float samples of quartz were found that contained 0.35 to 1.54 ounces of gold per ton at the
nearby Buckeye prospect (BD048); the samples also contained up to 846 parts per million (ppm) bismuth
and up to 127 ppm tellurium (Vantanyan and others, 1998). In late 1998, the Tri-Valley Corporation and
Placer Dome (USA) formed ajoint venture that initially concentrated their work in the headwaters of
Banner Creek over the Buckeye prospect but soon was extended to this prospect about a mile and a half to
the north. In 1999, Placer Dome collected 1,037 soil samples on bedrock, collected 136 rock samples, and
drilled three hole that totaled 516.5 meters (Rogers and others 1999). The soil samples defined a strong
gold-bismuth-tellurium anomaly over the Buckeye and Bald Knob prospects. One drill hole was at the
Buckeye prospect, the other two were at the Bald Knob prospect. Placer Dome did more soil and rock
sampling in 2000 and drilled three more holes (Graham 2002; Noyes and others, 2006). Low-grade
intercepts of more than 100 parts per billion gold were seen in the six holes drilled in 1999 and 2000. The
high gold values in the core can be correlated with high bismuth and tellurium but there seemsto be no
correlation of gold with such pathfinder elements as silver, arsenic, antimony, copper, lead, or zinc,
elements that are commonly associated with other gold depositsin the district. The higher gold values are
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associated with narrow quartz veins that cut otherwise unaltered gneiss. Additional soil sampling was done
in 2005 but added little to the extent of the previous anomalies. The source of the rich gold-bismuth-
tellurium-quartz samples found at the surface near the Buckeye prospect in 1998 remains unknown.
Freeman (2011) in his synthesis of the previous work on the gold mineralization of the Richardson district
suggests that the mineralization at the Bald Knob prospect isadistal intrusion-related gold deposit.

Alteration:
Notable lack of alteration in the gneiss host rock.

Age of mineralization:
Probably 90 Ma as are most of the gold depositsin the district.

Generic deposit model:

Deposit model:
Distal intrusion-related gold deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

Three generations of soil sampling on bedrock from 1998 to 2005. Numerous rock samples collected and
analyzed. Nine holes were drilled in 1999 and 2000 at this and the nearby Buckeye prospect (BD048).

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Banner; Banner Dikes

Sitetype: Prospect

ARDF no.: BD074

Latitude: 64.3516 Quadrangle: BD B-5
Longitude: 146.3465

L ocation description and accuracy:

The Banner prospect is on a hillside in the headwaters of Banner Creek and about 4.1 mile north of
Richardson on the Richardson Highway. It is about 1.0 mile north of the mine symbol shown on the USGS
1:63-360-scal e topographic map at the head of Banner Creek and about 0.3 mile west of the center of
section 34, T. 6 S, R. 7 E., of the Fairbanks Meridian. The location is accurate.

Commodities:

Main: Ag, As, Au

Other: Cu, Pb, Sn, W
Oreminerals: Andorite, arsenopyrite, chalcopyrite, freibergite, jamesonite, pyrite, sphalerite
Gangue minerals. Quartz

Geologic description:

The Richardson District is characterized by gentle slopes and broad, alluvium-filled valleys (Prindle and
Katz, 1913). The areais unglaciated and largely overlain by windblown silt, sand, and loess, locally up to 50
meters thick (Foster and others, 1979). The rocks consist of three structure-bounded units (Weber and
others, 1978; Swainbank and others, 1984; Noyes and others, 2006; Freeman, 2011). Thereis acore that
consists mainly of biotite-hornblende-feldspar-quartz gneiss and lesser amphibolite, quartzite, marble and
calc-silicate hornfels. The core is bounded on the north and south by amphibolite-grade pelitic schist. The
contacts between the units are probably low-angle faults; north-trending vertical faults occur widely. Weber
and others (1978) assign the pre-metamorphic age of the rocks to the Precambrian or Paleozoic. They were
metamorphosed in the Middle to Late Devonian and recrystallized in the Early Cretaceous (Dusel-Bacon
and others, 2004; Freeman, 2011). The metamorphic rocks are intruded by 90 Ma, felsic to intermediate
dikes and plugs, notable the mineralized quartz-feldspar porphyry dike at the nearby Democrat Mine
(BDO014).

The Banner prospect was discovered in 1992 in the search for the source of visible gold in stream
sediment and panned-concentrate samples (Vartanyan and others, 1992; 1998). Work in 1992 and 1998
consisted of considerable sampling in several long trenches, along road cuts, and in 30 hand-dug pits.

The northern portion of the prospect is mostly biotite-quartz-feldspar paragneiss intruded by a series of
north-northwest-trending quartz-feldspar-porphyry dikes similar to the dike at the nearby Democrat Mine
(BDO014). The southern portion isin paragneiss and orthogneiss cut by two zones of steeply dipping
granodiorite dikes that trend southeast. The quartz-feldspar porphyry varies from unaltered to intensely
altered to greisen-like rock with pyrite veinlets and clots of pyrite. The alteration is strongest along the dike
margins. Early quartz-sericite alteration is cut by brecciation, quartz veins, and quartz-sulfide veins.

The mineralization consists of sulfide-pyrite-quartz- veins, often with open-space textures (Freeman,
2011). The veins have up to 30 percent ore minerals; arsenopyrite and jamesonite are common; andorite,
freibergite, sphalerite, and chal copyrite less so. The 128 rock samples that were analyzed contained up to
1,729 parts per billion gold, up to 171.9 parts per million (ppm) silver, up to 2,454 ppm arsenic, up to 242
ppm copper, up to 3,948 ppm lead, up to 2,000 ppm arsenic, up to 51 ppm tin, and up to 91 ppm tungsten.
Bismuth and tellurium were below the detection limit.
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Freeman (2011) interprets the prospect as a high-level, volatile-rich silver-tin-polymetallic hydrothermal
system with strong affinities to intrusion-related gold deposits.

Alteration:

The quartz-feldspar porphyry that hosts the veins varies from unaltered to intensely altered to greisen-like
rock with pyrite veinlets and clots of pyrite. The alteration is strongest along the dike margins. Early quartz-
sericite dteration is cut by brecciation, quartz veins, and quartz-sulfide veins.

Age of mineralization:
Probably 90 Maasis most of the gold mineralization in the Richardson district.

Generic deposit model:

Deposit modd:
Gold-silver-tin-polymetallic hydrothermal system with strong affinities to intrusion-related gold deposits.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:
The Banner prospect was discovered in 1992 in the search for the source of visible gold in stream
sediment and panned-concentrate samples (Vartanyan and others, 1992; 1998). Work in 1992 and 1998
consisted of considerable sampling in several long trenches, along road cuts, and in 30 hand-dug pits.

Production notes:
None.

Reserves:
None.

Additional comments:;
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Sitename(s): LoneTree

Sitetype: Prospect

ARDF no.: BDO75

Latitude: 64.5161 Quadrangle: BD C-5
Longitude: 146.2098

L ocation description and accuracy:
The prospect is part of the Uncle Sam property. The coordinates are located at the center of the claim. The
prospect is about 0.4 mile southwest of the center of section 31, T. 4 S,, R. 8 E., of the Fairbanks Meridian,
2.5 miles east-southeast of the junction of Koepke Slough, of the Salcha River, and Twentyfive Mile Creek.
Itislocated 65 km southeast of Fairbanks, Alaska and 60 km west of the Pogo Gold Mine. Thelocation is
accurate to within about 500 feet of the center of the prospect.

Commodities:

Main: Au, Pb, Zn

Other: Bi, Sb
Oreminerals: Arsenopyrite, galena, gold, jamesonite, pyrite, sphalerite, stibnite
Gangue minerals: Biotite, calcite, chlorite, kaolinite, halloysite?, sericite (illite)

Geologic description:

Lone Treeis a prospect at the Uncle Sam property, within the Tintina Gold Belt. The areais blanketed by
loess and surficial material and thereis little outcrop. The rocksin the area consist of Paleozoic and/or
Proterozoic migmatitic schist and gneiss intruded by felsic igneous rocks (Wilson and others, 1998). At least
two intrusive bodies are known on the property, each of which is associated with mineralization (Eden,
2010).

Lone Treeis characterized as a gold soil anomaly with a pronounced magnetic low. It appears to be
structurally controlled in a brittle-ductile shear zone that strikes roughly east-west with moderate to gentle
northward dips.

In the Lone Tree area Au correlates strongly with As, Ag, Cd, and Sb and more erratically with Zn, Pb,
and Bi (Eden, 2010).

The area surrounding Lone Tree was discovered by Kennecott Exploration Company in 1999 during
regional grass-roots reconnaissance of the Big Delta Quadrangle. During 1999 and 2001, Kennecott
Exploration Company collected atotal of 2648 soil samples, identifying Lone Tree in 2000 through soil
geochemistry. At this time, Kennecott also conducted geophysical surveys consisting of an airborne
magnetic survey, a gravity survey and two |P/Resistivity surveys. Soil targets were drill tested, totaling
seven holes at Lone Tree. Potential ore-grade intercepts from the 2000 and 2001 drilling programs
conducted by Kennecott Exploration came from the Lone Tree area with intervals of 15.93 m (USC-001),
19.22 m (USC-011) and 14 m (USC-013) that averaged 1.1 g/t, 2.03 g/t and 1.65 g/t. In 2003 K ennecott
optioned the claim block to Geoinformatics Exploration LTD., who then (2005) entered into an agreement
in principle with Midas Resources Ltd. with respect to Geoinformatics' Uncle Sam gold project in Alaska
(Eden, 2010).

In April 2006, Midas Resources Ltd. completed an RC drilling program. In
the beginning of 2007, Midas Resources Ltd. withdrew from the Uncle Sam gold project an returned it to
Geoinformatics Alaska Exploration Inc. In 2009, Millrock Resources Inc. executed an option agreement
with Geoinformatics Alaska Exploration Inc. and Kiska Metals Corporation pertaining to the Uncle Sam
property. In 2010, Millrock released a 43-101 compliant technical report (Eden, 2010).
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Alteration:

Nearly all of the mineralization observed to date is associated with shears or fault zones. Alteration in
shears consists of intense sericite (illite) alteration of primary feldspars and bictite, apparently overprinting
an earlier chlorite + calcite + sericite alteration. Kaolinite and/or halloysite alteration of feldsparsis
common adjacent to Au zones and appearsto be late. District wide, Au mineralization shows a strong
relationship with illite alteration of primary feldspars and biotite. In addition, Au correlates strongly with
As, Ag, Cd, and Sb and more erratically with Zn, Pb, and Bi (Eden, 2010).

Age of mineralization:
Cretaceous based on the age of the associated plutons (Wilson and others, 1998)?

Generic deposit model:

Deposit model:
Mineralization related to shear veins.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The area surrounding L one Tree was discovered by Kennecott Exploration Company in 1999 during
regional grass-roots reconnaissance of the Big Delta Quadrangle. During 1999 and 2001, Kennecott
Exploration Company collected atotal of 2648 soil samples, identifying Lone Tree in by 2000 through soil
geochemistry. At this time, Kennecott also conducted geophysical surveys consisting of an airborne
magnetic survey, a gravity survey and two |P/Resistivity surveys. Soil targets were drill tested, totaling
seven holes at Lone Tree. Potential ore-grade intercepts from the 2000 and 2001 drilling programs
conducted by Kennecott Exploration came from the Lone Tree area with intervals of 15.93 m (USC-001),
19.22 m (USC-011) and 14 m (USC-013) that averaged 1.1 g/t, 2.03 g/t and 1.65 g/t. In 2003 K ennecott
optioned the claim block to Geoinformatics Exploration LTD., who then (2005) entered into an agreement
in principle with Midas Resources Ltd. with respect to Geoinformatics' Uncle Sam gold project in Alaska
(Eden, 2010).

In April 2006, Midas Resources Ltd. completed an RC drilling program. In
the beginning of 2007, Midas Resources Ltd. withdrew from the Uncle Sam gold project an dreturned it to
Geoinformatics Alaska Exploration Inc. In 2009, Millrock Resources Inc. executed an option agreement
with Geoinformatics Alaska Exploration Inc. and Kiska Metals Corporation pertaining to the Uncle Sam
property. In 2010, Millrock released a 43-101 compliant technical report (Eden, 2010).

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Lone Wolf

Sitetype: Occurrence

ARDF no.: BD0O76

Latitude: 64.4966 Quadrangle: BD B-5
Longitude: 146.2948

L ocation description and accuracy:

The prospect is part of the Uncle Sam property. The coordinates are located at the center of the claim. The
prospect is about 0.2 mile east of the center of section 14, T.5S,, R. 7 E., of the Fairbanks Meridian, 2.5
miles south of the junction of Koepke Slough, of the Salcha River, and Twentyfive Mile Creek. It islocated
65 km southeast of Fairbanks, Alaska and 60 km west of the Pogo Gold Mine. The location is accurate to
within about 500 feet of the center of the prospect.

Commodities:

Main: Au, Cu

Other: Bi, Sh, Te, W
Oreminerals: Arsenopyrite, gold, pyrite, pyrrhotite, stibnite
Gangue minerals: Sericite, mica, quartz

Geologic description:

Lone Wolf is a prospect at the Uncle Sam property, within the Tintina Gold Belt. The area is blanketed by
loess and surficial material and thereis little outcrop. The rocksin the area consist of Paleozoic and/or
Proterozoic migmatitic schist and gneiss intruded by felsic igneous rocks (Wilson and others, 1998). At least
two intrusive bodies are known on the property, each of which is associated with mineralization. Lone Wolf
has weak to moderate gold soil anomalies and strongly anomalous trace element values (bismuth, tellurium,
tungsten, arsenic and copper) in addition to a geophysical magnetic high. Geophysical interpretation of
magnetic data indicates the presence of at |east three granitoid intrusive bodies at depth (Eden, 2010).

Drilling in 2006 by Midas Resources returned gold anomalous results from a zone of quartz stockwork,
sericite atered quartz-mica schist accompanied by pyrite-arsenopyrite, stibnite, and pyrrhotite sulfide
development. The mineralized ateration zone is coincident with a shallow (40 degree) southwest dipping
structure. This structure and its associated alteration zone and shearing form a cohesive zone which has been
drill intersected over a strike extent of 110 m and to avertical depth of 100 m. Altered but only weakly gold
anomalous granite dikes/sills were intersected by the drilling in 2006 and lend support to the geophysical
interpretation of larger granite stocks at depth. The mineralized shear zone intersected by the 2006 drill
program at Lone Wolf is coincident with one of several interpreted northwest trending structural lineaments
as interpreted from magnetic imagery. The most significant mineralization was intersected in USRC-022
from 24.38 —30.48 m (6.1 m at 10.61 g/t Au) and in USR-055 from 51.8 - 64 m (12.2 m at 1.47 g/t Au)
(Eden, 2010).

Alteration:
Quartz stockwork, sericite atered quartz-mica schist accompanied by pyrite arsenopyrite + stibnite, and
pyrrhotite sulfide development (Eden, 2010).

Age of mineralization:
Cretaceous based on the age of the associated plutons (Wilson and others, 1998)?
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Generic deposit model:

Deposit modd:
Intrusion-related gold?

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The mineralization surrounding Lone Wolf was discovered by Kennecott Exploration Company in 1999
during regional grass-roots reconnaissance of the Big Delta Quadrangle. During 1999 and 2001, K ennecott
Exploration Company collected atotal of 2648 soil samples, identifying Lone Wolf in by 2000 through soil
geochemistry in atight grid sampling of 100 by 100 m. At this time, Kennecott also conducted geophysical
surveys consisting of an airborne magnetic survey, a gravity survey and two induced polarization
(IP)/Resistivity surveys, and soil targets were drill tested. In 2003 K ennecott optioned the claim block to
Geoinformatics Exploration LTD., who then (2005) entered into an agreement in principle with Midas
Resources Ltd. with respect to Geoinformatics' Uncle Sam gold project in Alaska (Eden, 2010).

In April 2006, Midas Resources Ltd. completed arotary chip (RC) drilling program, designed to test the
Lone Wolf target area where previous drilling had intersected significant gold mineralization (Midas
Resources, 2006). Results of this drilling program included 12.2 m grading at 1.47 g/t gold in drill hole
USR-055 and 6.1 m grading at 1.15 g/t gold in drill hole USR-056 (Eden, 2010).

In the beginning of 2007, Midas Resources Ltd. withdrew from the Uncle Sam gold project and returned it
to Geoinformatics Alaska Exploration Inc. In 2009, Millrock Resources Inc. executed an option agreement
with Geoinformatics Alaska Exploration Inc. and Kiska Metals Corporation pertaining to the Uncle Sam
property. In 2010, Millrock released a 43-101 compliant technical report (Eden, 2010).

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Eden, Karsten, 2010, Uncle Sam Property, Y ukon-Tanana Terrane, East-Central Alaska National Instrument
43-101 Technical Report, prepared for Millrock Resources Inc., Inc.: www.sedar.com (as of March 30,
2014).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic

map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Eden, 2010
Reporter(s): V.C. Zinno (Alaska Earth Sciences, Inc.)

Last report date: 2014-06-03
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Sitename(s): ChristmasTree

Sitetype: Prospect

ARDF no.: BDO77

Latitude: 64.4906 Quadrangle: BD C-5
Longitude: 146.2404

L ocation description and accuracy:

The prospect is part of the Uncle Sam property. The coordinates are located at the center of the claim. The
prospect is about 0.2 mile south of the center of section 7, T. 5 S, R. 8 E., of the Fairbanks Meridian, 3.2
miles south-southeast of the junction of Koepke Slough, of the Salcha River, and Twentyfive Mile Creek. It
islocated 65 km southeast of Fairbanks, Alaska and 60 km west of the Pogo Gold Mine. The location is
accurate to within about 500 feet of the center of the prospect.

Commodities:
Main: Au
Other: Bi, Sb
Oreminerals:
Gangue minerals. Carbonates, goethite, quartz, sericite, tourmaline

Geologic description:

Christmas Tree is a prospect at the Uncle Sam property, within the Tintina Gold Belt. The areais
blanketed by loess and surficial material and there islittle outcrop. The rocksin the area consist of
Paleozoic and/or Proterozoic migmatitic schist and gneiss intruded by felsic igneous rocks (Wilson and
others, 1998). Christmas Treeis characterized as a gold soil anomaly over with a magnetic high thought to
be associated with a mafic schist package that has been domed in the middle of the Christmas Tree area. The
Christmas Tree soil anomaly is over four kilometers long and parallels northwest trending structure
interpreted from airborne magnetics (Eden, 2010).

This prospect displays narrow Au mineralization related to brittle-ductile shear zones hosted within schist
and schistose gneiss that are thought to be shallow to moderately dipping. Sheared veins of quartz-
tourmaline + carbonate are common and have associated goethite after sulfides. Wallrock ateration consists
chiefly of intense sericitization of primary feldspars and micas along with minor silicification. The highest-
grade intercept came from drilling in 2006 by Midas Resources as USC-006 (161.3-163 m), wherea 1.3 m
thick quartz-tourmaline veined brittle-ductile shear zone assayed 6.7 g/t Au. The most significant
mineralization was intersected in USRC-0007 from 24.5-30 m (5.5 m at 4.94 g/t Au) and in URC-021 from
18.9-29.8m (11.9 m at 1.61 g/t Au) (Eden, 2010).

Alteration:
Sheared veins of quartz-tourmaline + carbonate are common and have associated goethite after sulfides.
Wallrock alteration consists chiefly of intense sericitization of primary feldspars and micas along with
minor silicification (Eden, 2010).

Age of mineralization:
Cretaceous based on the age of the associated plutons? (Wilson and others, 1998).

Generic deposit model:
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Deposit model:
Intrusion-related gold?

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The mineralization surrounding Christmas Tree was discovered by Kennecott Exploration Company in
1999 during regional grass-roots reconnaissance of the Big Delta Quadrangle. During 1999 and 2001,
Kennecott Exploration Company collected atotal of 2648 soil samples, identifying Christmas Treein by
2000 through soil geochemistry in atight grid sampling of 100 by 100 m. At thistime, Kennecott also
conducted geophysical surveys consisting of an airborne magnetic survey, a gravity survey and two induced
polarization (IP)/Resistivity surveys, and soil targets were drill tested, five of which were at Christmas Tree.
In 2003 Kennecott optioned the claim block to Geoinformatics Exploration LTD., who then (2005) entered
into an agreement in principle with Midas Resources Ltd. with respect to Geoinformatics' Uncle Sam gold
project in Alaska. Midas did some drilling in 2006. In 2010, Millrock Resources Inc. released a 43-101
compliant technical report (Eden, 2010).

Production notes:
None.

Reserves:
None.

Additional comments:

In the beginning of 2007, Midas Resources Ltd. withdrew from the Uncle Sam gold project and returned it
to Geoinformatics Alaska Exploration Inc. In 2009, Millrock Resources Inc. executed an option agreement
with Geoinformatics Alaska Exploration Inc. and Kiska Metals Corporation pertaining to the Uncle Sam
property. In 2010, Millrock released a 43-101 compliant technical report (Eden, 2010.

References:

Eden, Karsten, 2010, Uncle Sam Property, Y ukon-Tanana Terrane, East-Central Alaska National Instrument
43-101 Technical Report, prepared for Millrock Resources Inc., Inc.: www.sedar.com (as of March 30,
2014).

Wilson, F.H., Dover, JH., Bradley, D.C., Weber, F.R., Bundtzen, T.K., and Haeussler, P.J., 1998, Geologic

map of central (interior) Alaska: U.S. Geological Survey Open-File Report 98-133, 76 p., 3 sheets, scale
1:500,000.

Primary Reference: Eden, 2010
Reporter(s): V.C. Zinno (Alaska Earth Sciences, Inc.)

Last report date: 2014-06-03
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Site name(s): Sugar Daddy

Sitetype: Mine

ARDF no.: BD078

Latitude: 64.9606 Quadrangle: BD D-4
Longitude: 145.8647

L ocation description and accuracy:
The Sugar Daddy gold deposit is located about 9 miles southeast of Chena Hot Springs resort; about 0.2
mile from the center of section 35, T. 1 N., R. 10 E., of the Fairbanks Meridian (Bohan, 2013). Accurate
within about 1/4 mile.

Commaodities:

Main: Au

Other:
Oreminerals: Gold, magnetite
Gangue minerals: Limonite, quartz

Geologic description:

The Sugar Daddy gold deposit is a placer deposit on Ottertail Creek containing gold bearing gravels,
benches, plusimmense rust oxidized zones of crumbly weathered bedrock. The placer gravels also overlie a
shallow gold lode deposit (Bohan, 2013).

The placer gold is associated with sulfides composed of partially oxidized to limonite and magnetite. The
lode gold is hosted in a garnet-bearing phyllite to phyllitic schist. The gold-bearing sulfides are layered in
mineralized zones along quartz reef-like fissure veins and surrounding in foliated boudinaged veins.
Refractory gold also exists within the fissure lode quartz. The placer is a combination of gravel concentrates
plus the weathered lode rock that lies beneath the pay leads (Bohan, 2013).

The placer contains both coarse and fine gold. The larger, coarse nuggets come from stacked fissure veins
within a zone of boudinaged quartz in a garnet schist. The finer equigranular gold nuggets come from a
skarn deposit and a monzonite pluton located on the north claim blocks (Bohan, 2013).

Pegmatite with the gemstone schorl (black tourmaline) is also found in float cobbles. This sodium, iron
rich tourmaline is notable in that its presence suggests that boron is introduced into the hornfels facies
contact system (Bohan, 2013).

Alteration:
Iron oxidation (Bohan, 2013).

Age of mineralization:
Placer gold mineralization is Quaternary in age (Weber and others, 1978).

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au-PGE (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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3%
Production Status: Yes; small
Site Status: Active

Workings/exploration:

Sugar Daddy gold load/placer is at the greenfields stage of exploration and has had very little exploration
completed. The 2010-2013 field season yielded gold reserves from 65 cubic yards of gravel washed per
ounce of gold to 45 cubic yards of gravel moved (Bohan, 2013).

Production notes:

A six-inch suction dredge was used for sampling on the Sugar Daddy prospect on Ottertail Creek in 2002.
Later in 2004, an industrial dredge replaced the six-inch and can run 2-4 yards per hour (Bohan, 2013).

Reserves:
None.

Additional comments:;

Gold recovery will be estimated 45 cubic yards gravel washed per ounce of gold recovered on high grade
pay leads. The lower grade end of gold leads should average 65 cubic yards of gravel washed per ounce of
gold recovered (Bohan, 2013).

Refer ences:

Bohan, W.R., 2013, Geologic Reconnaissance of the Sugar Daddy Gold Deposit at Ottertail Creek and
Vicinity, Big Delta D-4 Quadrangle Alaska, unpublished report (copy held at Alaska Earth Sciences, Inc.,
Anchorage, AK).

Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models. U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Weber, F.R., Foster, H.L., Keith, T.E.C., Dusel-Bacon, Cynthia, 1978, Preliminary geologic map of the Big
Delta quadrangle, Alaska: U.S. Geological Survey Open-File Report 78-529-A, 1 shest, scale 1:250,000.

Primary Reference: Bohan, 2013
Reporter(s): V.C. Zinno (Alaska Earth Sciences, Inc.)

Last report date: 2014-12-09
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Sitename(s): Tuluksak River

Sitetype: Mine

ARDF no.: BH014

Latitude: 60.9877 Quadrangle: BH D-3
Longitude: 159.9873

L ocation description and accuracy:

The Tuluksak River has been aimost continuously mined by dredge and mechanized equipment for more
than 8 miles downstream from the mouth of California Creek to about a mile upstream from the mouth of
Granite Creek. The Tuluksak placer extend from the Russian Mission quadrangle into the Bethel quadrangle
and the coordinates above represent the center of the placer in the Bethel quadrangle. The Tuluksak River
sitein the Russian Mission quadrangle is ARDF site RM028. The information is duplicated in the separate
records in the two quadrangles. The location accuracy is unknown.

Commodities:
Main: Au
Other: Pt

Oreminerals: Gold

Gangue minerals.

Geologic description:

Gold wasfirst discovered in the Nyac district on Bear Creek (RM032), atributary of the Tuluksak River,
near the mouth of Bonanza Creek in 1907 or 1908 and soon after gold was discovered on the Tuluksak
River. Dredging began on the Tuluksak River in 1936 and for many years the mining in the district, which
was mainly on the Tuluksak River, was carried out by the New Y ork-Alaska Company and its successor the
New Y ork-Alaska Gold Dredging Company. The company built acompany town, Nyac and an extensive
physical plant and community facilities including a hydroel ectric power station to power the dredges, the
town, and other mining in the district. In 1965, the property was taken over by the Tuluksak Dredging
Company and since 1990, the Nyac Mining Company has been actively mining in the area under an
agreement with the Calista Native Corporation, which now owns most of the placer claimsin the district.

Parts from a small wood-hulled dredge that had operated on Bear Creek between 1928 and 1935 were
used to build a steel-hulled dredge on the Tuluksak River in 1936. In 1937, another steel-hulled dredge was
built and began mining (Mining World, 1941). Dredging continued in the 1960s by the New Y ork-Alaska
Dredging Company. There has also been extensive mechanized mining using draglines, tractors, and non-
floating washing plants over the years along the Tuluksak. As of 2006, the Tuluksak River is marked by
dredge tailings a thousand feet or more wide that extend almost continuously from the mouth of California
Creek to about five miles below Nyac. In recent years, there apparently has been little mining along the
Tuluksak River itself. However in the early 1980s, Tuluksak Dredging and Northland Dredging rebuilt the
steel-hulled dredge about 5 miles downstream from Nyac; they operated it for ayear or more until they shut
down as aresult of awater-quality dispute. There apparently is no public record of it but the conventional
wisdom in 2006 among those familiar with the district was that Northland Dredging had drilled out reserves
that contained (still contain?) about 37,000 ounces of gold in the vicinity of their dredge above the mouth of
Granite Creek (D.J. Grybeck, conversations with miners and knowledgeable individual s during field work,
2006).

Thereis no public record of the production specifically from the Tuluksak River. But the district produced
aminimum of 600,000 ounces of gold (Calista Corp., 2008), al from placers, and a large part of that,
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perhaps more than half, came from the Tuluksak River judging on the extent of the tailings.

Joesting (1942) reported that some platinum was produced with the gold and that asbestos and graphite
were dredged from bedrock. There is no evidencethat any significant amount of platinum was produced.
Inquiries in 2006 about platinum (D.J. Grybeck, conversations with local miners) at best indicated a vague
knowledge that someone may have found some platinum in the gold placers but it has not been a component
of placer concentrates in recent years.

Most of the rocks in the drainage basin of the Tuluksak River are hornfelsed or metamorphosed Jurassic
volcanic and sedimentary rocks cut by mid-Cretaceous granitic plutons and Jurassic gabbro (Box and others,
1993; Wenz, 2005).

Historic field work at Tuluksak River include rock and soil sampling (Calista Corp., 2000).

In 2012, the property was operated by Nyac Gold LLC. Work performed at Tuluksak River includes
magnetic susceptibility readings on outcrops (Flanders and others, 2012).

Alteration:

Age of mineralization:
Quaternary (Wenz, 2005).

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au-PGE (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39

Production Status: Yes; medium
Site Status: Undetermined

Workings/exploration:

Gold wasfirst discovered in the Nyac district on Bear Creek (RM032), atributary of the Tuluksak River,
near the mouth of Bonanza Creek in 1907 or 1908 and soon after gold was discovered on the Tuluksak
River. Dredging began on the Tuluksak River in 1936 and for many years the mining in the district, which
was mainly on the Tuluksak River, was carried out by the New Y ork-Alaska Company and its successor the
New Y ork-Alaska Gold Dredging Company. The company built a company town, Nyac and an extensive
physical plant and community facilities including a hydroel ectric power station to power the dredges, the
town, and other mining in the district. In 1965, the property was taken over by the Tuluksak Dredging
Company and since 1990, the Nyac Mining Company has been actively mining in the area under an
agreement with the Calista Native Corporation, which now owns most of the placer claimsin the district.

Parts from a small wood-hulled dredge that had operated on Bear Creek between 1928 and 1935 were
used to build a steel-hulled dredge on the Tuluksak River in 1936. In 1937, another steel-hulled dredge was
built and began mining (Mining World, 1941). Dredging continued in the 1960s by the New Y ork-Alaska
Dredging Company. There has a so been extensive mechanized mining using draglines, tractors, and non-
floating washing plants over the years along the Tuluksak. As of 2006, the Tuluksak River is marked by
dredge tailings a thousand feet or more wide that extend almost continuously from the mouth of California
Creek to about five miles below Nyac. In recent years, there apparently has been little mining along the
Tuluksak River itself. However in the early 1980s, Tuluksak Dredging and Northland Dredging rebuilt the
steel-hulled dredge about 5 miles downstream from Nyac; they operated it for ayear or more until they shut
down as aresult of awater-quality dispute.

Historic field work at Tuluksak River include rock and soil sampling (Calista Corp., 2000).

In 2012, the property was operated by Nyac Gold LLC. Work performed at Tuluksak River includes
magnetic susceptibility readings on outcrops (Flanders and others, 2012).
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Production notes:

Thereisno public record of the production specifically from the Tuluksak River. But thedistrict
produced a minimum of 600,000 ounces of gold (Calista Corp, 2008), all from placers, and alarge part of
that, perhaps more than half, came from the Tuluksak River judging fromthe extent of the tailings.

Joesting (1942) reported that some platinum was produced with the gold and that asbestos and graphite
were dredged from bedrock. There is no evidence that a any significant amount of platinum was produced.
Inquiriesin 2006 about platinum (D.J. Grybeck, conversations with local miners) at best indicated a vague
knowledge that someone may have found some platinum in the gold placers but it has not been a component
of placer concentrates in recent years.

Reserves:

There apparently is no public record of it but the conventional wisdom in 2006 among those familiar with
the district was that Northland Dredging had drilled out reserves that contained (still contain?) about 37,000
ounces of gold in the vicinity of their dredge above the mouth of Granite Creek (D.J. Grybeck,
conversations with miners and knowledgeable individual s during field work, 2006).

Additional comments:;

Refer ences:

Box, S.E, Moll-Stalcup, E.J., Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., scale 1:250,000.

Calista Corporation, 2000, The Nyac Mining District, Southwestern Alaska:
http://www.calistacorp.com/sites/defaul t/files/documents/lands/reports/Nyac _Prospectus.pdf (as of July 7,
2014).

Calista Corporation, 2008: http://www.calistacorp.com/landresources/projects/nyacdistrict.asp (as of March
4, 2008).

Cox, D.P., and Singer, D.A., eds., 1986, Minera deposit models. U.S. Geological Survey Bulletin 1693, 379
p.

Flanders, R., Van der Poel, W.I., Deininger Jr., J., 2012 Drilling and Exploration for Lode Gold Depositsin
the Nyac District, Southwest Alaska: Nyac Gold LLC Internal report, 20 p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Joesting, H.R., 1942, Strategic mineral occurrencesin interior Alaska: Alaska Territorial Department of
Mines Pamphlet 1, 46 p.

Mining World, 1941, Nyac, Sub-arctic gold dredging makes unusual demands upon men and equi pment:
Mining World, v. 3, no. 6, p. 3-8.

Wenz, Z.J. 2005, An investigation of the geology and gold mineralization in the Nyac district, Southwest
Primary Reference: Wenz, 2005

Reporter(s): TravisL. Hudson (Applied Geology); D.J. Grybeck (Port Ludlow, WA); V.C. Zinno (Alaska
Earth Sciences, Inc.)

Last report date: 2014-12-10
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Sitename(s): Tuluksak River (below Granite Creek)

Sitetype: Prospect

ARDF no.: BHO16

Latitude: 60.969 Quadrangle: BH D-4
Longitude: 160.1994

L ocation description and accuracy:

Maddren (1915) located this placer prospect near the Tuluksak River about 5 miles downstream from the
mouth of Granite Creek (BHO015). The coordinates given here are at about this location, about 0.6 mile
southwest of the center of section 12, T. 10 N., R. 62 W. However, there is no other reference to this
prospect and its exact location is uncertain. Thisislocality 9 of Cobb (1972 [MF 455]) and of Hoare and
Cobb (1977).

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Maddren (1915) reported that fine gold was found in a 50-foot prospect shaft through frozen ground near
the Tuluksak River about 5 miles below the mouth of Granite Creek (BHO015). The prospect is on the lower
part of the river, where the gradient decreases as it enters onto the lowlands of the lower Kuskokwim River.
The low elevation and proximity to the Kuskokwim River lowlands suggest that Quaternary sealevel
fluctuations could have influenced placer development on the lower Tuluksak River. There apparently has
been no other work on the Tuluksak River below the mouth of Granite Creek.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39

Production Status: None

Site Status: Inactive
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Workings/exploration:
A 50-foot prospecting shaft was dug before 1915 through frozen ground.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Cobb, E.H., 1972, Metallic mineral resources map of the Bethel quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-455, 1 sheet, scale 1:250,000.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Hoare, JM., and Cobb, E.H., 1977, Mineral occurrences (other than mineral fuels and construction
materials) in the Bethel, Goodnews, and Russian Mission quadrangles, Alaska: U.S. Geological Survey
Open-File Report 77-156, 98 p.

Maddren, A.G., 1915, Gold placers of the lower Kuskokwim, with a note on copper in the Russian
Mountains: U.S. Geological Survey Bulletin 622-H, p. 292-360.

Primary Reference: Maddren, 1915
Reporter(s): TravisL. Hudson (Applied Geology); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-03-04
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Site name(s): Kapon Creek

Sitetype: Mine

ARDF no.: BH020

Latitude: 60.11 Quadrangle: BH
Longitude: 160.16

L ocation description and accuracy:

Kapon Creek is an east tributary to the Eek River. The mouth of Kapon Creek is 9.5 miles downstream of
the mouth of Rainy Creek (BH002) on the Eek River. This placer mine was referred to under the name
'Kapon Ck.' by Hoare and Cobb (1977). The map siteisin the SEV/4 of section 6, T. 1 S., R. 63 W., of the
Seward Meridian. It is approximately located, perhaps within miles, as the headwaters of this creek are
about 4 miles further upstream from the map site.

Commodities:

Main: Au, Hg

Other:
Oreminerals: Arsenopyrite, cinnabar, gold, magnetite
Gangue minerals:

Geologic description:

Placer gold mining along Kapon Creek is reported to have taken place in 1914 and 1915 (Hoare and Cobb,
1977, p. 18). The lower part of the creek isin a glaciated area of outwash deposits. The upper reaches do not
appear to have been occupied by glaciers but some outwash deposits may be present. The extreme
headwaters of Kapon Creek are across a narrow saddle from the headwaters of Rainy Creek (BH002), where
lode cinnabar mineralization has been identified (BH001). Coarse gravelsin Kapon Creek were ground-
sluiced in 1914 and found to be of low grade (Maddren, 1915, p. 357). The gold was dark and flaky and
accompanied by magnetite, arsenopyrite, and small cinnabar pebbles. Bedrock in the Kapon Creek drainage
is clastic sedimentary rocks of the mid-Cretaceous Kuskokwim Group locally cut by felsic and mafic dikes
(Hoare and Cobb, 1977; Box and others, 1993).

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au-PGE (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39%a
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Production Status: Yes; small
Site Status: Inactive

Workings/exploration:

Kapon Creek has been prospected and some small surface workings are probably present locally along the
creek.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Box, S.E, Moll-Stalcup, E.J., Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., scale 1:250,000.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Hoare, JM., and Cobb, E.H., 1977, Mineral occurrences (other than mineral fuels and construction
materials) in the Bethel, Goodnews, and Russian Mission quadrangles, Alaska: U.S. Geological Survey
Open-File Report 77-156, 98 p.

Maddren, A.G., 1915, Gold placers of the lower Kuskokwim, with a note on copper in the Russian
Mountains: U.S. Geological Survey Bulletin 622-H, p. 292-360.

Primary Reference: Hoare and Cobb, 1977
Reporter(s): TravisL. Hudson

Last report date: 2001-03-24
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Site name(s): Golden Alder

Sitetype: Prospect

ARDF no.: BH023

Latitude: 60.2651 Quadrangle: BH B-2
Longitude: 159.4082

L ocation description and accuracy:

The Golden Alder prospect is about 1.1 mile north of (unnamed) lake 1541 which is about 3 miles
northeast of Gold Lake. The prospect is about 0.5 mile east-northeast of the center of section 18, T. 2N., R.
58 W., of the Seward Meridian.

Commaodities:
Main: Ag, Au
Other: Pb, Sh, W
Oreminerals: Galena
Gangue minerals: Calcite, chlorite, quartz

Geologic description:

Asoriginaly described by the U.S. Geological Survey, the mineralization at the Golden Alder prospect
consists of oxidized, pyrite-bearing rhyolite dikes and sulfide-bearing quartz veins that cut Jurassic
volcaniclastic rocks (Box and others, 1993). Anomalous values of silver, arsenic, gold, copper, mercury,
molybdenum, lead, antimony, and tungsten were found in samples of quartz veins, altered dikes, and
hydrothermal breccia (Frost, 1990; Frost and others, 1993). The maximum gold value was 2 parts per
million (ppm) and the maximum silver value was 7 ppm. The dikes are variably replaced by sericite, illite,
and quartz. Galenaisthe only sulfide mineral Fort and others (1993) identified in the quartz veins.

The prospect was re-examined, mapped, and resampled by Gold Crest Mines Inc. in 2007 (Gold Crest,
2011 [summary]). They identified an area about 200 meters wide by 600 meters long showing diffuse
carbonate-sulfide alteration (Gold Crest Mines Inc., 2011 [geology]. They collected 30 rock chip samples
(Gold Crest Mines Inc., 2011 [rocks and soils]) that averaged 1.6 grams of gold per tonne; the highest
contained 8.2 grams of gold per tonne.

Alteration:
Silicification, argillization, and oxidation.

Age of mineralization:

Jurassic or younger based on the age of the host rock. May be related to a buried pluton, many of whichin
the region are Late Cretaceous or Early Tertiary (?) (Box and others, 1993).

Generic deposit model:

Deposit model:
Polymetallic veins (Cox and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c
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Production Status: None
Site Status: Inactive

Workings/exploration:
Reconnai ssance surface sampling by the U.S. Geological Survey (Box and others 1993). Re-examined,
mapped, and resampled by Gold Crest Mines Inc. in 2007 (Gold Crest, 2011 [summary]).

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Box, S.E, Moll-Stalcup, E.J., Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., scale 1:250,000.

Frost, T.P., 1990, Geology and geochemistry of mineralization in the Bethel quadrangle, southwestern
Alaska, in Goldfarb, R.J., Nash, J.T., and Stoeser, JW., eds., Geochemical studiesin Alaska by the U.S.
Geological Survey, 1989: U.S. Geologica Survey Bulletin 1950, p. C1-C9.

Frogt, T.P., Box, S.E., and Moll-Stalcup, E.J. 1993, Mineral resource assessment of the Bethel and
southeastern part of the Russian Mission quadrangles, Alaska: U.S. Geological Survey Bulletin 2041, p. 30-
48.

Frost, T.P.,, Bradley, L., O'Leary, R.M., and Motooka, J., 1992, Analytical results, sample locality map, and
description of rock samples from the Bethel and southern part of the Russian Mission 1-degree x 3-degree
quadrangles, Alaska: U.S. Geological Survey Open-File Report 92-315, 229 p., 1 sheet, 1:250,000.

Gold Crest Mines Inc., 2011, Golden Alder target [summary]:
http://www.gol dcrestminesinc.com/proj ects/al aska/gl-gol den-al der.asp (as of Feb. 11, 2011].

Gold Crest Mines|Inc., 2011, Golden Alder anomaly, generalized geology:
http://www.gol dcrestminesi nc.com/downl oads/al aska/southern/Gol denAlder_GeoMap.pdf (as of Feb 11,
2011).

Gold Crest Mines Inc., 2011, Golden Alder anomaly, gold in rocks and soils:
Primary Reference: Frost 1990; Gold Crest Mines Inc. 2011 [summary]

Reporter(s): TravisL. Hudson (Applied Geology); D.J. Grybeck (Contractor, USGS)

Last report date: 2011-02-28
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Site name(s): Kisa Breccia; Golden Dyke

Sitetype: Prospects

ARDF no.: BH028

Latitude: 60.3546 Quadrangle: BH B-1
Longitude: 159.3011

L ocation description and accuracy:
The Kisa Breccia prospect is about 0.3 mile north-northwest of peak 3690 and about 2.3 miles north of the
narrow channel between the two basins of Kisaralik Lake. It isabout 0.3 mile north of the center of section
14, T.3N., R. 58 W., of the Seward Meridian. Thislocation is probably accurate. The exact location of the
Golden Dyke prospect is uncertain but it is nearby.

Commodities:

Main: As, Au

Other: Ag, Bi, Cu, Mo, Te, W
Ore minerals; Pyrite
Gangue minerals. Carbonate, quartz

Geologic description:

Gold Crest Mines Inc. (2011 [Kiska summary]) has explored a poorly exposed, extensively carbonate-
sulfide altered breccia body along aridge crest and on steep, north-facing slopes by surface mapping and
sampling, geophysical surveys, and drilling. The brecciais composed of altered sedimentary and igneous
clasts, many of which show multiple generations of veining and brecciation. The brecciais exposed over an
area about 500 meters by 300 meters, avertical distance of about 250 meters. Rock chips collected
systematically of the breccia averaged more than 1.25 grams of gold per tonne; some samples contained up
to 7 grams of gold per ton (Gold Crest Mines Inc., 2011 [Kiskarock chip]). Several types of igneous rocks
form clasts in the breccia and the breccia may represent the top of a mineralized stock. Gold Crest drilled 5
holes in the breccia totaling more than 940 meters (Gold Crest Mines Inc., 2011 [Kiskadrill holes]). Some
notabl e intercepts were: 206 meters with an average grade of 0.3 gram of gold per tonne; 115 meters with an
average grade of 0.7 gram of gold per tonne; 44 meters with an average grade of 1.13 gram of gold per
tonne, and several intercepts of more than 2 meters that averaged up to 0.25 ounce of gold per ton. The
sulfides are not specified.

The U.S. Geological Survey visited the site earlier and collected several samples of pyrite-bearing rhyolite
dikes and sulfide-bearing quartz veins (Frost, 1990; Box and others, 1993). Rock samples from alarge, red-
weathering area, which possibly is the Kisa prospect, contained up to 0.41 parts per million (ppm) gold, 1.5
ppm silver, 7,000 ppm arsenic and 100 ppm antimony.

Therocksin the area are Jurassic marine, volcaniclastic sandstone, conglomerate, and argillite; no nearby
plutonic rocks are mapped by Box and others (1993).

The exact location of the Golden Dyke prospect is unknown but it is nearby (Gold Crest Mines Inc., 2011
[Golden Dyke summary]). As described by Gold Crest Mines Inc. (2011), the mineralization at this prospect
consists of numerous, atered, silica-carbonate-sulfide rhyolite dikes and sills. More than 20 dikes and sills
are known that vary from about 3 feet thick to over 30 feet thick; many pinch and swell and locally form
small stock-like bodies. Rock chips were collected systematically from the dikes and altered sandstone,
allowing for the steep and rugged terrain. The samples contained up to 0.18 ounce of gold per ton, major
arsenic, up to 328 ppm antimony, 57 ppm bismuth, 45 ppm molybdenum, 6 ppm silver, 1 percent copper, 30
ppm tellurium, and 48 ppm tungsten (Gold Crest Mines Inc., 2011 [ Golden Dyke rock chip]).
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Alteration:

Extensive carbonate-sulfide alteration in mineralized breccia; rhyolite dikes nearby have silica-carbonate-
sulfide alteration.

Age of mineralization:

Jurassic or younger based on the age of the host rock. May be related to a buried pluton, many of whichin
the region are Late Cretaceous or Early Tertiary (?) (Box and others, 1993).

Generic deposit model:

Deposit modd:
Mineralized breccia and rhyolite dikes with gold values.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Undetermined

Workings/exploration:
Considerable surface mapping and sampling; aerial geophysical surveys,; and 5 holes drilled at the Kisa
prospect.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Box, S.E, Moll-Stalcup, E.J.,, Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., scale 1:250,000.

Frost, T.P., 1990, Geology and geochemistry of mineralization in the Bethel quadrangle, southwestern
Alaska, in Goldfarb, R.J., Nash, J.T., and Stoeser, JW., eds., Geochemical studiesin Alaska by the U.S.
Geological Survey, 1989: U.S. Geologica Survey Bulletin 1950, p. C1-C9.

Frost, T.P.,, Bradley, L., O'Leary, R.M., and Motooka, J., 1992, Analytical results, sample locality map, and
description of rock samples from the Bethel and southern part of the Russian Mission 1-degree x 3-degree
quadrangles, Alaska: U.S. Geological Survey Open-File Report 92-315, 229 p., 1 sheet, 1:250,000.

Gold Crest Mines Inc., 2011, Kisa Brecciatarget [summary]: http://www.Gold
Crestminesinc.com/projects/alaskalkisa-breccia.asp (as of Feb 11, 2011)

Gold Crest MinesInc., 2011, Kisa Brecciatarget 2007 drill hole locations: http://www.Gold
Crestminesi nc.com/downl oads/al aska/southern/Kisa_Drill_Plan.pdf (as of Feb 11, 20111)

Gold Crest Mines, Inc., 2011, Kisa Breccia Target, E-W cross section: http://www.Gold
Crestminesi nc.com/downl oads/al aska/southern/Kisa_Cross_Sections.pdf (as of February 11, 2011)
Gold Crest Mines Inc., 2011, Kisa Brecciatarget, rock chip geochemistry: http://www.Gold Crestminesinc.
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com/downloads/al aska/southern/Kisa_Rock_Chip.pdf (as of Feb. 11, 2011)

Gold Crest MinesInc., 2011, Golden Dyke target [summary} : http://www.Gold
Crestminesinc.com/projects/al askalkisa-gol den-dyke.asp (as of February 11, 2011).

Gold Crest Mines Inc., 2011, Golden Dyke prospect, rock chip sampling: http://www.Gold
Crestminesinc.com/downl oads/al aska/southern/GoldenDyke RockChip.pdf (as of Feb. 11, 2011).

Gold Crest Mines Inc., 2011, Golden Dyke prospect, cross sections: http://www.Gold
Crestminesinc.com/downl oads/al aska/southern/GoldenDyke_CrossSections.pdf (as of Feb. 11, 2011).

Primary Reference: Gold Crest Mines Inc. 2011 [Kisa summary]; Gold Crest Mines Inc., 2011 [Golden Dyke
summary]
Reporter (9): ] ]
Travis L. Hudson (Applied Geology); D.J. Grybeck (Contractor, USGS)

Last report date: 2011-02-28

Page203



Alaska Resour ce Data File BHO030

Sitename(s): Luna

Sitetype: Prospect

ARDF no.: BHO30

Latitude: 60.4379 Quadrangle: BH B-2
Longitude: 159.4851

L ocation description and accuracy:

The Luna prospect islocated along the North Fork of the Kisaralik River approximately 2 miles
downstream of North Fork Lakesin the central-west area of section 14, T. 4 N., R. 59 W. of the Seward
Meridian. The location is centered on an outcrop that returned arock chip sample containing 64.7 grams per
tonne gold (Southern Crown Resources Limited, 2014a). The previous recorded location incorrectly put the
Luna prospect 3.6 miles northwest of the outlet of the Kisaralik River on Kisaralik Lake.

Commodities:

Main: Ag, Au, Cu

Other: As, Bi, Mo, Sb, Sn, Te
Oreminerals: Arsenopyrite, chalcopyrite, pyrite, sphalerite, stibnite
Gangue minerals. Carbonate, quartz

Geologic description:

Mineralization at the Luna prospect isin Cretaceous calcareous siltstone, shale, sandstone, argillite,
conglomerate, tuff and tuffaceous chert that are intruded by Late Cretaceous to Early Tertiary quartz
monzodiorite, granodiorite, and biotite granite stocks and aplite dikes (Box and others, 1993).

The Luna prospect islocated along a northeast structural corridor with apparent strike slip movement and
evidence of additional cross-cutting complexity. A shear zone over 700 meters wide has been mapped along
the river beds underneath alluvial cover (Southern Crown Resources Limited, 2014a). Results from a ground
geophysical survey completed in 2014 show avery clear northeast trending structure, the Luna Fault, with
the Luna prospect located on a structural splay (Southern Crown Resources Limited, 2014b). Channel and
auger drill samples show anomalous metal values following the northeast trend next to the Luna Fault with
bismuth being the best pathfinder element (Southern Crown Resources Limited, 2014c).

Quartz-carbonate stockwork veins contain anomalous gold, silver, antimony, bismuth, arsenic,
molybdenum, tellurium, and tin. The northeast end of the mineralized trend (Luna East) contains highly
anomal ous copper (Southern Crown Resources Limited, 2014a). Several zones of stratiform, replacement
mineralization were found that contain up to 70 percent sulfides, primarily pyrite, arsenopyrite and stibnite,
with lesser chalcopyrite and sphalerite. More than half of the 72 rock samples that were collected before
2014 contained anomalous gold. Several of the airborne geophysical anomalies correspond to the location of
the semi-massive sulfides on the ground. The mineralization is accompanied widespread fracturing and clay
alteration (Gold Crest Mines Inc., 2011).

Alteration:
Mineralization is accompanied by widespread clay ateration (Gold Crest Mines Inc., 2011).

Age of mineralization:
Late Cretaceous or younger based on the age of the host rocks and intrusions (Box and others, 1993).

Generic deposit model:
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Deposit modd:
Polymetallic veins (Cox and Singer, 1986; model 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22c

Production Status. None
Site Status: Active

Workings/exploration:

The Luna prospect was discovered in 2006 by Gold Crest Mines Inc. while field checking an airborne
geophysical survey. Further field work that year included ground induced polarization and magnetic surveys
and rock and stream-sediment sampling. The stream sediment sampling outlined an area of 10 square miles
with anomalous values in gold, arsenic, and antimony. Rock samples contained up to 0.75 ounce per ton
gold, 8,400 parts per million (ppm) arsenic, 158 ppm antimony, 36 ppm bismuth, 64 ppm molybdenum, 23
ppm silver, 0.44 percent copper, 12 percent lead, and 0.6 percent zinc. In 2007, 50 State of Alaska mining
claims were staked that covered an area of about 8,000 acres.

In 2014 Southern Crown Resources Limited began exploration at Luna through an option with Afranex
Gold Limited (Southern Crown Resources Limited, 2014a). Results from a ground geophysical survey
completed in 2014 show a very clear northeast trending structure, the Luna Fault, with the L una prospect
located on a structural splay (Southern Crown Resources Limited, 2014b). Channel and auger drill samples
show anomalous metal values following the 1.3 kilometer northeast trend next to the Luna Fault. Channel
samples returned up to 1480 part per billion (ppb) gold with anomalous silver, antimony, bismuth and
arsenic while auger drilling returned rock samples with up to 140 ppb gold and 1200 ppb silver. Vegetation
samples were also collected over 3 kilometers of the Luna trend with 350 samples taken to look at
biogeochemistry which generally correlated well with the rock sample geochemistry (Southern Crown
Resources Limited, 2014c).

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Box, S.E, Moll-Stalcup, E.J., Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., 1 shest, scale 1:250,000.

Cox, D.P., and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Gold Crest Mines Inc., 2011, Luna prospect: http://www.Gold Crestminesinc.com/projects/alaskalluna.asp
(asof Feb 11, 2011; link no longer valid as of July 13, 2015).

Southern Crown Resources Limited, 2014a, Southern Crown takes option over extensive gold/copper/silver
projectsin world class gold belt:

http://southerncrown.com.au/jooml al/images/announcements/2014%2008%2020.pdf (News rel ease dated
August 20, 2014; link accurate as of July 15, 2015).
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Souther Crown Resources Limited, 2014b, Ground magnetic survey confirms major structural corridor:
http://southerncrown.com.au/joomla/images/announcements/2014%2009%2014.pdf (News rel ease dated
September 15, 2015; link accurate as of July 15, 2015).

Southern Crown Resources Limited, 2014c, Geochemical results highlight Luna-Luna East trend as 'drill-

ready' target: http://southerncrown.com.au/joomla/images/announcements/2014%2011%2027.pdf (News
release dated November 27, 2014; link accurate as of July 15, 2015).

Primary Reference: Southern Crown Resources Limited, 2014c¢
Reporter(s): D.J. Grybeck (Contractor, USGS); N.V. King (Alaska Earth Sciences)

Last report date: 2016-02-25
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Site name(s): Gossan Ridge

Sitetype: Prospect

ARDF no.: BHO31

Latitude: 60.2301 Quadrangle: BH A-2
Longitude: 159.3963

L ocation description and accuracy:

The Gossan Ridge prospect probably is on the north side of the ridge south of (unnamed) lake 1541
(which is about 3 miles northeast of Gold Lake. It is probably about 1.3 mile south of the northeast corner of
lake 1541, about 0.3 mile south of the center of section 29, T. 2 N., R. 58 W., of the Seward Meridian.
However, the location is uncertain and the prospect may be a mile or more distant.

Commodities:
Main: Ag, As, Au, Bi, Sh, Te, W
Other: Mo
Ore minerals: Arsenopyrite, stibnite
Gangue minerals. Quartz

Geologic description:

The Gossan Ridge prospect was first identified in the late 1980s by following up highly anomaly gold,
arsenic, and antimony values in panned concentrates. The anomal ous values covered an area at least 1,500
meters long and 330 meters wide that coincides with a conspicuous rusty-orange color anomaly (Gold Crest
Mines Inc., 2011 [summary]). Samples collected by Gold Crest in an area about 450 meters long by 200
meters wide averaged over 0.1 gram of gold per ton and contained up to 0.2 ounce of gold per ton. The
mineralization is related to a series of feldspar breccias, porphyry dikes and altered country rock. Numerous
epithermal arsenopyrite-stibnite-quartz veins and replacement zones occur aong faults and dike margins.
The intrusive rocks show pervasive biotite and sericite alteration. The rocks outside the mineralized area are
Upper Jurassic or Lower Cretaceous argillite and tuffaceous chert (Box and others, 2003).

The prospect was restaked and reexamined by Gold Crest in 2006 (Gold Crest Mines Inc., 2011
[summary]). They collected 39 rock samples; all had detectable gold. The highest value was 4.8 grams of
gold per tonne and the samples contained up to 140 parts per million (ppm) bismuth, 25 ppm silver, 60 ppm
molybdenum, 1,000 ppm antimony, 35 ppm tungsten, and 12 ppm tellurium (Gold Crest Mines Inc., 2011
[geochemistry]. Several detailed ground geophysical surveysin 2007 suggest that the prospect is the
mineralized cap of aburied intrusion (Gold Crest, 2011 [aeromagnetic]).

Alteration:

Theintrusive rocks associated with the mineralization show pervasive biotite and sericite ateration; the
country rock is also atered.

Age of mineralization:
Jurassic or younger based on the age of the host rocks.

Generic deposit model:

Deposit model:
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Vein and disseminated mineralization in breccias, dikes, and altered country rock.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Undetermined

Workings/exploration:
Sampled and mapped in the late 80s(?) and sampled and mapped in 2006 and 2007 by Gold Crest Mines
Inc. Covered by extensive geochemical and ground and aerial geophysical surveys.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Box, S.E, Moll-Stalcup, E.J.,, Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., 1 sheet, scale 1:250,000.

Gold Crest MinesInc. 2011, Gossan Ridge target [summary]:
http://www.gol dcrestminesi nc.com/projects/alaska/gl-gossan-ridge.asp (as of Feb. 11, 2011)

Gold Crest Mines Inc., 2011, Gold Lake prospect area, RTP TM aeromagnetic:
http://mwww.gol dcrestminesinc.com/downl oads/al aska/southern/Gossan_Airborne.pdf (as of Feb. 11, 2011).

Gold Crest Mines Inc., 2011, Soil and rock geochemistry:
http://www.gol dcrestminesinc.com/downl oads/al aska/southern/Gossan_Soil _Rock.pdf (as of Feb. 11,

Primary Reference:
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2011-02-28
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Sitename(s): Ako; East Ako; West Ako; Ako Saddle

Sitetype: Prospects

ARDF no.: BH032

Latitude: 60.2802 Quadrangle: BH B-2
Longitude: 159.6964

L ocation description and accuracy:

The exact locations of these three prospectsis uncertain but they are generally aong the western margin of
the Crooked Mountain pluton between the upper parts of Swift and Akoswift Creeks. The likely center of
these prospects is about 2.3 miles northeast of the center of (unnamed) lake 2050 on Akoswift River, and
about 0.5 mile east-northeast of the center of section 9, T. 2 N., R. 60 W., of the Seward Meridian. The
location is accurate to within amile.

Commodities:

Main: As, Au, Cu, Mo

Other: Bi, Sb, W
Oreminerals: Arsenopyrite, chalcopyrite, gold, molybdenite
Gangue minerals. Quartz

Geologic description:

The three prospects of this site are along the western margin of the Late Cretaceous, Crooked Mountain
pluton, which has been dated at 69.8 Ma (Box and others, 1993). This composite pluton is about 10
kilometersin diameter. Its core of biotite granodiorite and graniteis rimmed by a shell of gabbro and diorite.
The pluton is bordered to the west by Late Cretaceous volcanic rocks and tuff that are hornfelsed near its
contact.

The Ako prospects were found in the the late 1980s during aregiona geochemical survey (Gold Crest
Mines Inc., 2011 [summary]). They generally are associated with anomal ous arsenic, antimony, bismuth and
tungsten, and by iron-stained color anomalies.

The mineralization at the East Ako prospect consists of disseminated, fracture-controlled, and stockwork-
veined zones in the Crooked Mountain pluton (Gold crest Mines Inc., 2011 [antimony]; Gold Crest Mines
Inc., 2011 [gold]). Several zones of arsenopyrite-quartz veins with sparse molybdenite and chal copyrite are
well exposed. The veins are accompanied by argillic, propylitic, silic, and potassic alteration. The
mineralization can be traced for about 150 meters and is up to 75 meters wide.

The mineralization at the West Ako prospect consists of intense biotite alteration, potassium-feldspar
flooding, silicification, and quartz-sulfide stockworks along aresistant 'rib' in the pluton. The mineralized
zoneis 10 to 20 meters thick and can be traced for about 100 meters. Samples across 3 to 5 meters contained
up to 0.4 gram of gold per tonne (Gold Crest Mines Inc., 2011 [rock samples]).

The Ako Saddle prospect coincides with a extensive rusty-orange color anomaly. Samples of pyritic,
sericite-altered granodiorite had anomalous gold values.

Alteration:

The East Ako mineralization is accompanied by argillic, propylitic, silic, and potassic ateration. The West
Ako mineralization is accompanied by intense biotite alteration, potassium-feldspar flooding, and
silicification.

Age of mineralization:
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Late Cretaceous or younger. The veins cut a 69.9 Ma granitic pluton and may be genetically related to it.

Generic deposit model:

Deposit modd:
Polymetallic veining and stockworks in the periphery of agranitic pluton.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Undetermined

Workings/exploration:
Several episodes of mapping and sampling from 1988 to 2007. Covered by regional geochemica and
geophysical surveys.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Box, S.E, Moll-Stalcup, E.J., Frost, T.P., and Murphy, J.M., 1993, Preliminary geologic map of the Bethel
and southern Russian Mission quadrangles, southwestern Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-2226-A, 20 p., 1 shest, scale 1:250,000.

Gold Crest MinesInc., 2011, Ako prospect [summary]:
http://www.gol dcrestminesi nc.com/projects/alaska/ako.asp (as of Feb. 11, 2011).

Gold Crest Mines Inc., 2011, Ako East target, 1988-2007 rock sample locations:
http://www.gol dcrestminesinc.com/downl oads/al aska/southern/Ako_East Rock.pdf (as of Feb. 11, 2011).

Gold Crest MinesInc., 2011: Ako West target, antimony in sails:
http://www.gol dcrestminesinc.com/downl oads/al aska/southern/Ako_West_Antimony.pdf (as of Feb. 11,
2011).

Gold Crest Minesinc., 2011, Ako West target, gold in soils:

Primary Reference: Gold Crest Mines Inc., 2011 [summary]
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2011-02-28
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Site name(s): Deadfall; Powder milk

Sitetype: Prospect

ARDF no.: BM010

Latitude: 67.4616 Quadrangle: BM B-4
Longitude: 160.7957

L ocation description and accuracy:

The Deadfall prospect isjust southeast of the confluence of the two major headwater forks of amajor,
unnamed, southeast flowing tributary of the Omar River. The coordinates are for the approximate center of
the prospect which covers an area of 2 square kilometersin sections 24 and 25, T. 24 N., R. 10 W., of the
Kateel River Meridian. The location is accurate.

Commodities:

Main: Ag, Pb, Zn

Other: Ba, Cd?
Oreminerals: Galena, pyrite, sphalerite
Gangue minerals. Barite

Geologic description:

The Deadfall deposit consists of disseminations and clots under 2.5 centimetersin diameter of sphalerite,
galena, and rare pyrite in Devonian light-gray dolostone (Schmidt and Allegro, 1988). The sphaleriteis
coarsely crystalline, locally zoned, and medium to dark brown and red. Barite forms veinsin the dolostone.
Soil samples from the western river bank exposure contain as much as 1,600 parts per million (ppm) lead,
420 ppm zinc and 7.2 ppm silver. Rock samples from the more oxidized, eastern exposure in the creek
contain as much as 280 ppm lead, 230 ppm zinc, and 21 ppm silver. Rock samples contain as much as 20
percent sphalerite, 8 percent galena, and 5 percent pyrite.

The host dolostone strikes NE and dips nearly vertically; a synform structure is suggested (Schmidt and
Folger, 1986). Some gray limestone occurs east of the prospect. The Deadfall deposit is similar to southeast
Missouri lead-zinc deposits (Cox and Singer, 1986; model 32a) in host rock and mineralization. The sulfides
are epigenetic with respect to the host dolostone. Mineralization may be structurally controlled by the
synform.

In 2006, NovaGold Resources Inc. began working in the region and staked alarge block of claims that
covered this and other similar prospects nearby (TintinaGold Resources Inc., 2010). In 2007, NovaGold
carried out extensive field work in the area, emphasi zing geologic mapping and geochemical sampling.
Their geochemical work indicates that the Deadfall prospect is part of anorthwest-trending belt of
mineralization up to 3 kilometers long and 0.5 kilometer wide. They sampled a 47-meter-long trench in
recrystallized dolomite with disseminated coarse sphalerite and galena. Samples from a 12-meter section in
the trench contained 10.1 percent zinc and 42.4 grams of silver per tonne; samples from the full 47 meters
contained 6 percent zinc and 21.7 grams of silver per tonne.

Alteration:
Surficial weathering resulted in sparse iron oxide staining and local clay alteration.

Age of mineralization:
Devonian?
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Generic deposit model:

Deposit modd:
Southeast Missouri Pb-Zn (Cox and Singer, 1986; model 32a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
32a

Production Status: None
Site Status: Active

Workings/exploration:

The U.S. Geological Survey did reconnaissance mapping, took aline of 39 soil samples, and collected
additional rock and pan concentrate samples (Zayatz and others, 1988). In 2006, NovaGold began working
in the region and staked alarge block of claimsthat covered this and other similar prospects nearby
(TintinaGold Resources Inc., 2010). In 2007, they carried out extensive field work in the area emphasizing
geol ogic mapping, geochemical sampling, and trench sampling.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Schmidt, J.M., and Allegro, G.L., 1988, Map showing mineral occurrences and indicatorsin the Baird
Mountains quadrangle, northwestern Alaska: U.S. Geological Survey Miscellaneous Field Studies Map MF-
1992, 19 p., 1 sheet, scale 1:250,000.

Schmidt, J.M., and Folger, P.F., 1986, L ead-zinc-silver mineralization in Paleozoic dolostones, Powdermilk

prospect, Baird Mountains B-4 quadrangle: in Bartsch-Winkler, S., and Reed, K.M., eds., Geologic studies
in Alaska by the U.S. Geological Survey during 1985: U.S. Geological Survey Circular 978, p. 19-21.

TintinaGold Resources Inc., 2010, Baird Project:
http://www.mantramining.com/Baird_Project.aspx?m_id=2722 (as of Feb 4, 2010).

Zayatz, M.R., Thompson, W.B., Bailey, E.A., Sutley, S.J., Folger, P.F., Karl, SM., and Schmidt, JM.,
1988, Analytical results and sample locality maps of mineralized and unmineralized rock samples from the

Baird Mountains quadrangle, Alaska: U.S. Geological Survey Open-File Report 88-256-A, 159 p., 2 plates,
scale 1:250,000.

Primary Reference: TintinaGold Resources Inc., 2009
Reporter(s): AnitaWilliams (Anchorage, AK); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-02
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Site name(s): Frost

Sitetype: Prospect

ARDF no.: BM011

Latitude: 67.4804 Quadrangle: BM B-4
Longitude: 160.6727

L ocation description and accuracy:
The Frost prospect is along both sides of Frost Creek, an informally-named east-flowing branch of a
northwest tributary of the Omar River. It isin sections 15, 16, and 22, T. 24 N., R. 9 W., of the Kateel River
Meridian. The coordinates are at the approximate center of the prospect.

Commaodities:

Main: Ba, Cu, Zn

Other: Ag, Pb
Oreminerals: Barite, chalcopyrite, galena, sphalerite
Gangue minerals: Calcite, fluorite, limonite, quartz

Geologic description:

The Frost prospect consists of discontinuous pods or lenses of baritein a zone 30 feet wide and 5,000 feet
long. Aniron-stained silicified zone surrounds the barite and is weakly mineralized. The silicified zone dips
25 to 45 degrees W and contains disseminated sphalerite and chal copyrite, and sulfide-bearing quartz-
calcite-barite veins. These veinstrend N 70 E. Bedrock consists entirely of Devonian, light- to dark-gray
limestone and medium- to coarse-grained, stratified dolomite and marble (Degenhart and others, 1978).

An 8-pound sample of barite assayed 96 percent BaSO4 and 0.5 percent zinc. A sample from an 8-foot-
wide, quartz-calcite-barite-sulfide vein assayed 0.49 percent copper, 13.2 percent zinc, and 20.7 percent
barium. This vein could only be traced for about 10 feet along strike before disappearing under talus
(Degenhart and others, 1978).

The analytical results from three rock samples (Schmidt and Allegro, 1988) follow: 1) sample T, a
limestone boulder with disseminated sulfides contains 110 parts per million (ppm) arsenic, greater than 100
ppm cadmium, 230 ppm antimony, greater than 2,000 ppm zinc, 1 ppm silver, 1,000 ppm barium, 500 ppm
copper, and 3000 ppm lead; 2) sample V, aboulder with quartz, fluorite, sphalerite, galena, and bornite
contained 40 ppm arsenic, greater than 100 ppm cadmium, 130 ppm antimony, greater than 2,000 ppm zinc.
0.7 ppm silver, greater than 5,000 ppm barium, 500 ppm copper, 200 ppm lead and 5,00 ppm strontium; 3)
sample X, aboulder with vein galena and fine-grained pyrite and sphalerite contained 80 ppm arsenic, 70
ppm cadmium, 170 ppm antimony, greater than 2,000 ppm zinc, 5 ppm silver, 1,000 ppm barium, 700 ppm
copper, 5 ppm molybdenum, and 7,000 ppm lead.

In 2006, NovaGold began working in the region and staked a large block of claimsthat covered this and
other similar prospects nearby (TintinaGold Resources Inc., 2010). In 2007, NovaGold carried out
extensive field work in the area emphasi zing geol ogic mapping and geochemical sampling. They describe
the Frost prospect as a northwest-trending zone about 750 meterslong and 200 meters wide of sparse
outcrop and abundant rubble crop of barite-sulfide-fluorite mineralization. The sulfides are mainly
sphalerite, galena, bornite, and chal copyrite. Both stratabound and crosscutting mineralization is present.
Selected rock samples contain up to 30.6 percent zinc, 20.2 percent copper, and 52.5 grams of silver per
tonne.

Alteration:

Page213



Alaska Resour ce Data File BMO011

Silicification.

Age of mineralization:
Devonian.

Generic deposit model:

Deposit modd:
Kipushi Cu-Pb-Zn (Cox and Singer, 1986; model 32c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
32c

Production Status. None
Site Status: Active

Workings/exploration:

The Frost deposit was discovered in 1963 by Bear Creek Exploration during aregional stream and soil
sampling program. Exposure in the areais poor. An I[P survey was done in 1965 (Walters, 1969). During an
investigation of the prospect by the U.S. Bureau of Minesin 1978, over 140 soil, silt and rock samples were
collected and analyzed (Degenhart and others, 1978). Detailed mapping and sampling were done by the U.S.
Geological Survey in the late 1980s (Schmidt and Allegro, 1988; Zayatz and others, 1988). In 2006,
NovaGold began working in the region and staked alarge block of claimsthat covered this and other similar
prospects nearby (TintinaGold Resources Inc., 2010). In 2007, NovaGold carried out extensive field work in
the area emphasizing geol ogic mapping and geochemical sampling.

Production notes:
None.

Reserves:
Walters (1969) suggested reserves of from 1 to 10 million tons of barite.

Additional comments:

References:
Cobb, E.H., Mayfield, C.F., and Brosgé, W.P., 1981, Summaries of data on and lists of referencesto
metallic and selected nonmetallic mineral occurrences in eleven quadrangles in northern Alaska (Arctic,
Baird Mountains, Chandler Lake, Del.ong Mountains, Demarcation Point, Howard Pass, Misheguk
Mountain, Mount Michelson, Noatak, Point Lay, and Table Mountain); Supplement to Open-File Report 75-
628; Part A, Summaries of datato January 1, 1981: U.S. Geological Survey Open-File Report 81-767-A, 25
p.

Degenhart, C.E., Griffis, R.J., McQuat, J.F., and Bigelow, C.G., 1978, Mineral studies of the western
Brooks Range performed under contract to the U.S. Bureau of Mines, Contract #J0155089: U.S. Bureau of
Mines Open-File Report 103-78, 529 p., 11 sheets.

Schmidt, J.M., and Allegro, G.L., 1988, Map showing mineral occurrences and indicatorsin the Baird
M ountains quadrangle, northwestern Alaska: U.S. Geological Survey Miscellaneous Field Studies Map MF-
1992, 19 p., 1 sheet, scale 1:250,000.

Schmidt, J.M., and Folger, P.F., 1986, Lead-zinc-silver mineralization in Paleozoic dolostones, Powdermilk
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prospect, Baird Mountains B-4 quadrangle: in Bartsch-Winkler, S., and Reed, K.M., eds., Geologic studies
in Alaska by the U.S. Geological Survey during 1985: U.S. Geological Survey Circular 978, p. 19-21.

TintinaGold Resources Inc., 2010, Baird Project:
http://www.mantramining.com/Baird_Project.aspx?m_id=2722 (as of Feb 4, 2010).

Walters, R.R., 1969, Bear Creek Exploration Annua Progress Report, December 31, 1969: Bear Creek
Exploration, Spokane, Washington, unpublished report, 22 p. (Report held by NANA Regional Corporation,
Anchorage, Alaska).

Zayatz, M.R., Thompson, W.B., Bailey, E.A., Sutley, S.J., Folger, P.F., Karl, SM., and Schmidt, JM.,
1988, Analytical results and sample locality maps of mineralized and unmineralized rock samples from the

Baird Mountains quadrangle, Alaska: U.S. Geological Survey Open-File Report 88-256-A, 159 p., 2 plates,
scale 1:250,000.
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Site name(s): Omar

Sitetype: Prospect

ARDF no.: BM012

Latitude: 67.4898 Quadrangle: BM B-4
Longitude: 160.8834

L ocation description and accuracy:
The main occurrences at the Omar prospect are centered approximately 0.5 mile northwest of what is
informally called Omar Mountain. They are mostly in the lower portions of sections9 and 10, T. 24 N., R.
10 W., of the Kateel River Meridian. The location is accurate.

Commaodities:

Main: Cu

Other: Ag, Co, Zn
Oreminerals: Bornite, chalcopyrite, covellite, malachite, pyrite, tetrahedrite
Gangue minerals: Calcite, dolomite, iron oxides, quartz

Geologic description:

The Omar deposit was discovered by Bear Creek Exploration in 1962 as aresult of aregional geochemical
reconnaissance program. Work done on the prospect into the 1980s includes geologic mapping, soil, silt
and rock sampling, hand trenching, ATM and EM surveys, and 19 cored drill holes. The geophysical
surveys produced indifferent results even though they were in areas of known mineralization (C.G. Bigelow,
personal communication, 1975).

The Omar deposit consists of copper and iron sulfides in discordant veinlets, blebs and stringersin
Devonian carbonates. Outcrops are rare at Omar and extensive frost-heaved rubble obscures most lithologic
contacts. A 3-kilometer-long, complex fracture zone trends north-northwest across the prospect and hosts
the deposit. Highly leached gossans are in the southern and central areas of the prospect. Three samples of
gossan contained 1,070 parts per million (ppm) copper, greater than 20,000 ppm copper, and 13,400 ppm
copper. Mineralized zones containing chal copyrite, bornite, covellite and malachite in breccias and fracture
fillings are 300 to 1,000 meters long and up to 30 meters wide. Bornite and chal copyrite are the dominant
copper sulfides. Typical samples of sulfide-bearing talus contain 9.6 percent copper. A sample from the
southwest slope of hill 2455 contained 15.39 percent copper; other samples collected along the 3-kilometer
trend varied from 0.1 to 9.6 percent copper (Degenhart and others, 1978). High values of cobalt accompany
the copper sulfides, aswell as minor zinc and silver. The best intercepts from two drill cores 300 feet apart
were 25 to 30 feet of 9 percent copper. These holes intersected two parallel shear zones (C.G. Bigelow,
personal communication, 1975).

Microscopic examination shows that the chal copyrite forms coherent exsolution lamellae and noncoherent
blebs and dots in bornite or tetrahedrite. Solution of the host dolostone created open spaces which were
filled by dolomite, sulfides, and quartz. The mineralizing event occurred prior to metamorphism and
deformation associated with the middle Jurassic to Cretaceous Brooks Range orogeny (Folger and Schmidt,
1986). The carbonate sequences at Omar have been folded into broad anticlines and synclines. Most rock
units at Omar strike north-northeast to northwest. Dips vary from 6 degreesto vertical.

In 2006, NovaGold began working in the region, staked alarge block of claims, and subsequently
acquired the Omar property (TintinaGold, 2010). In 2007, NovaGold carried out extensive field work in the
area, emphasizing geologic mapping and geochemical sampling. Their work indicates that the Omar
prospects are part of a north-northwest-trending belt of mineralization three kilometers long and up to a half
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kilometer wide. Rock samples contained up to 34.3 percent copper, 0.85 percent zinc, and 0.4 percent
cobalt. NovaGold subsequently passed the property to TintinaGold who did considerable field work in the
areain 2009. See also the similar Frost (BM011), Deadfall (BM010), and Peak (BM022) prospects nearby
that were a so studied by NovaGold and TintinaGold.

Alteration:
Hydrothermal dolomitization.

Age of mineralization:
Devonian or younger based on the age of the host rocks.

Generic deposit model:

Deposit model:
Kipushi Cu-Pb-Zn (Cox and Singer, 1986; model 32c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
32c

Production Status: None
Site Status: Active

Workings/exploration:

The Omar deposit was discovered by Bear Creek Exploration in 1962 as aresult of aregional geochemical
reconnai ssance program. Work done on the prospect includes geologic mapping, soil, silt and rock
sampling, hand trenching, ATM and EM surveys, and 19 core drill holes. The geophysical surveys produced
indifferent results even though they were run in areas of known mineralization (C.G. Bigelow, personal
communication, 1975).

In 2006, NovaGold began working in the region, staked alarge block of claims, and subsequently
acquired the Omar property (TintinaGold, 2010). In 2007, NovaGold carried out extensive field work in the
area emphasizing geologic mapping and geochemical sampling. TintinaGold Resources Inc. continued the
NovaGold work and did considerable field work in the areain 2009. See a'so the similar Frost (BM011),
Deadfall (BM010) and Peak (BM022) prospects nearby that were also studied by NovaGold and
TintinaGold.

Production notes:
None.

Reserves:

Based on results of two drill holes, Bear Creek Exploration cal culated possible reserves of 200,000 tons of
ore containing 9 percent copper.

Additional comments:

References:
Cobb, E.H., Mayfield, C.F., and Brosgé, W.P., 1981, Summaries of data on and lists of referencesto
metallic and selected nonmetallic mineral occurrences in eleven quadrangles in northern Alaska (Arctic,
Baird Mountains, Chandler Lake, Del.ong Mountains, Demarcation Point, Howard Pass, Misheguk
Mountain, Mount Michelson, Noatak, Point Lay, and Table Mountain); Supplement to Open-File Report 75-
628; Part A, Summaries of datato January 1, 1981: U.S. Geological Survey Open-File Report 81-767-A, 25
p.
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Site name(s): Peak

Sitetype: Prospect

ARDF no.: BM022

Latitude: 67.5638 Quadrangle: BM C-4
Longitude: 160.7914

L ocation description and accuracy:

The Peak prospect is at the head of an unnamed northwest tributary to the Omar River. The mineraization
formsabelt that extends from the lower half of section 18 to the northwest portion of section 13, T. 24 N.,
R. 9 W. of the Kateel River Meridian. The coordinates are at about the center of the belt. The location is
accurate.

Commodities:

Main: Ba, Cu, Pb, Zn

Other:
Ore minerals; Barite, galena, smithsonite, sphalerite
Gangue minerals. Carbonates, quartz

Geologic description:

In 2006, NovaGold Resources began working in the region and staked alarge block of claims that covered
this and other similar prospects nearby (TintinaGold Resources Inc., 2010). In 2007, NovaGold carried out
extensive field work in the area, emphasizing geologic mapping and geochemical sampling, in the course of
which they discovered this previously unrecognized mineralization.

The rocksin the area consist of folded and faulted, Paleozoic limestone and dolomite of the Paleozoic
Baird Group. In 2009, TintinaGold worked extensively on the Peak prospect. They identified scattered
narrow trains of mineralization that include gossan, silicaveins, and barite-rich rock that extends for more
than 1.5 kilometers. The mineralization consists of smithsonite encrustations, coarsely crystalline sphalerite
and galena, and massive barite. A two-meter-wide sample of asilica-barite vein in carbonates contained 5.3
percent zinc. Samples of gossan contained up to 1 percent zinc, 0.5 percent lead, and 500 parts per million
(ppm) copper. Selected samples contained up to 33.1 percent zinc and 4.1 percent lead. Most of the
mineralization is strongly oxidized at the surface.

Alteration:
Silicification; sulfides are largely oxidized to gossan.

Age of mineralization:
Paleozoic or younger based on the age of the host rocks.

Generic deposit model:

Deposit modd:

Zinc-lead mineralization in Paleozoic carbonates. I nsufficient datato determine whether epigenetic or
(remobilized?) syngenetic.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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Production Status: None
Site Status: Active

Workings/exploration:

In 2006, NovaGold began working in the region and staked a large block of claimsthat covered this and
other similar prospects nearby (TintinaGold Resources Inc., 2010). In 2007, NovaGold carried out
extensive work in the area. The previously unknown mineralization at the Peak prospect was identified by
additional surface mapping, sampling, and soil geochemistry.

Production notes:
None.

Reserves:
None.

Additional comments:

References:

TintinaGold Resources Inc., 2010, Baird Project:
http://www.mantramining.com/Baird_Project.aspx?m_id=2722 (as of Feb 4, 2010).

Primary Reference: TintinaGold Resources Inc., 2010
Reporter(s): D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-02
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Sitename(s): Harrys Creek

Sitetype: Prospect

ARDF no.: BN0O55

Latitude: 65.9263 Quadrangle: BN D-3
Longitude: 163.3466

L ocation description and accuracy:
Harrys Creek is a small unnamed headwater tributary to Cunningham Creek, which flows into Hannum
Creek. The Harrys Creek prospect extends across Harrys Creek approximately 1,500 feet above its mouth.
It isabout 0.5 mile north of the center of section 17, T. 6 N., R. 22 W. Thelocation is accurate.

Commaodities:

Main: Ag, Au, Pb, Zn

Other:
Oreminerals. Boulangerite, galena, pyrite, sphalerite
Gangue minerals. Quartz

Geologic description:

Therocksin the area consist of a Paleozoic, poorly exposed, interlayered sequence of pelitic schist and
schistose dolomitic marble that strikes northwest and dips 15 to 65 degrees north (Till and others, 1986;
Hawley, 2007; Stevens, 2008). Part of this metasedimentary sequence is siliceous and described as quartzite
(Herreid, 1966). The frozen ground here and at the Hannum prospect area has handicapped efforts to expose
bedrock (Mulligan, 1965; Herreid, 1966). Most of the areaiis covered by surficial material that obscures the
structure of the rocks.

The galena-bearing lode was first noted by 1905 (Moffit, 1905). On both sides of Harrys Creek, over a
distance of 1,400 feet, deeply weathered, gossanous exposures of bedrock and surficial debris are exposed in
6 trenches that in dozer trenches show alteration and mineralization in marble and siliceous schist (Hudson
and others, 1977). The mineralization is near a contact between dolomitic marble and siliceous schist
(Hudson and others, 1977). Herreid (1966) describes the silica-rich rock as quartzite and interpretsit to be
silicified marble. The silica-rich zones are coarse-grained, porous, and contain some quartz-crystal-lined
cavities (Herreid, 1966). Mineralization includes pods, veinlets, and disseminations of galenain silica-rich
rock, in places with disseminated pyrite and sphalerite. Pebbles and cobbles of massive galena are abundant
in the stream bed of Harrys Creek at and below the dolomitized marble outcrops. Boulangeriteis
disseminated in galena from gossan float in a dozer trench on the south side of the creek (Herreid, 1966).
Light brown, surficial material containing fragments of silica-rich rock and massive limonite gossan
contained 0.05 percent copper, 4.0 percent lead, 0.62 percent zinc, 0.04 ounce of gold per ton, and 1 ounce
of silver per ton. An 18-inch-wide gossan with a 2- to 3-inch core of galena assayed 0.05 percent copper, 10
percent lead, 2.2 percent zinc, 1.76 ounce of silver per ton, and no gold (Herreid, 1966). Samples of
surficial materials from slopes and dozer trenches have more than 1,000 parts per million (ppm) lead over a
length of 1,250 feet. Sampling by Mulligan (1965) also indicated traces of gold in the mineralized zones.
The dozer trenches primarily expose deeply weathered material and not bedrock. Burand (1957) collected a
series of 5-foot channel samplesin two of the dozer trenches: 1) five samples of yellow, sandy soil with
visible quartz and galena contained 2.3 t0 5.8 percent lead, 0.37 to 10.11 ounces of silver per ton, and no
gold; 2) eight samples over poorly exposed carbonate-bearing bedrock contained 1.7 to 6.2 percent lead,
0.23 to 7.52 ounces of silver per ton, and nil to 0.03 ounce of gold per ton; and 3) five samples over a
yellow clay-rich zone contained 2.3 to 9.6 percent lead, 6.42 to 10.09 ounces of silver per ton, and 0.01 to
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0.06 ounce of gold per ton. The mineralized zone is open to both the northwest and southeast. Similar
mineralization occurs on strike on at the Inmuchuk prospect (BN056), 4,000 feet southeast.

From 2002 to 2005, Royal Pretoria Mines did considerable geochemical sampling in the area and defined
astrong anomaly in zinc and lead that extends from the Harrys Creek prospect to the Inmachuk prospect
(BNO56) (Hawley, 2007).

Alteration:

Development of silica-rich rock is characteristic; it is variably developed but extensive. The deposit is
deeply weathered and oxidized.

Age of mineralization:

The deposit may be epigenetic and younger than the lower Paleozoic host rocks. Epigenetic deposits on
Seward Peninsula are primarily Cretaceousin age. If the deposit is stratiform, it may be similar in age to the
Paleozoic host rocks (Till and others, 1986).

Generic deposit model:

Deposit model:
Pods, veinlets, and disseminations of galena and sphalerite in silicified marble.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

Six dozer trenches totaling 1,250 feet were dug on the south side of Harrys Creek prior to 1966. Royal
Pretoria Mines did considerable geochemical sampling in the area from 2002 to 2005.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:
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meaterials) in the Bendeleben quadrangle, Alaska: U.S. Geological Survey Open-File Report 75-429, 123 p.

Hawley, C.C., 2007, Inmachuk exploration project, Seward Peninsula, northwestern, Alaska: NI 43-101
Technical Report for First Factor Developments, Inc., 57 p. (Posted on www.sedar.com, June 25, 2007,
under Millrock Resources, Inc.).

Herreid, G.H., 1966, The geology and geochemistry of the Inmachuk River map area, Seward Peninsula,
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Page222



Alaska Resour ce Data File BNO55

Hudson, T.L., Miller, M. L., and Pickthorn, W. J., 1977, Map showing metalliferous and selected
nonmetalliferous mineral deposits, Seward Peninsula, Alaska: U.S. Geological Survey Open-File Report
77-796-B, 46 p., 1 sheet, scale 1:1,000,000.

Moffit, F.H., 1905, The Fairhaven gold placers, Seward Peninsula, Alaska: U.S. Geologica Survey Bulletin
247,85 p.

Mulligan, J.J., 1965, Examination of the Hannum lead prospect, Fairhaven district, Seward Peninsula,
Alaska: U.S. Bureau of Mines Open-File Report 6-65, 16 p.

Stevens, D.L., 2008, Inmachuk prospect, Fairhaven mining district, Seward Peninsula, Alaska: N143-101
Technical Report report for Millrock Resources, Inc., 41 p. (posted on www.sedar.com, June 6, 2008).

Till, A.B., Dumoulin, JA., Gamble, B. ., Kaufman, D.S., and Carroll, P.l., 1986, Preliminary geologic map
and fossil data, Solomon, Bendeleben, and southern Kotzebue quadrangles, Seward Peninsula, Alaska: U.S.
Geological Survey Open-File Report 86-276, 10 p., 3 plates, scale 1:250,000.

Primary Reference: Stevens, 2008

Reporter(s): TravisL. Hudson (Applied Geology); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-02

Page223



Alaska Resour ce Data File BNO56

Site name(s): Inmachuk; Hannum

Sitetype: Prospect

ARDF no.: BN056

Latitude: 65.9212 Quadrangle: BN D-3
Longitude: 163.3216

L ocation description and accuracy:
The Inmachuk prospect is on the west bank of Hannum Creek, about 1,000 feet upstream from the mouth
of Cunningham Creek. Hannum Creek is a north tributary to Inmachuk River. The prospect is about 0.3
west of the center of section 16, T. 6 N., R. 22 W. The location is accurate.

Commaodities:

Main: Pb, Zn

Other: As, Ba
Oreminerals. Arsenopyrite?, galena, pyrite, sphalerite
Gangue minerals: Barite?, calcite, limonite, quartz

Geologic description:

Therocksin the area consist of a Paleozoic, poorly exposed, interlayered sequence of pelitic schist and
schistose dolomitic marble that strikes northwest and dips 15 to 65 degrees north (Till and others, 1986;
Hawley, 2007; Stevens, 2008) . Part of this metasedimentary sequence is siliceous and described as
guartzite (Herreid, 1966). Herreid considers the quartzite here and at Harrys Creek (BN055), 4,000 feet to
the northwest, to be silicified marble. Hudson and others (1977) described outcrops of the silica-rich rock
on Harrys Creek as siliceous schist. The frozen ground in the Hannum prospect area has handicapped
efforts to expose bedrock (Mulligan, 1965; Herreid, 1966). Most of the areais covered by surficial material
that obscures the structure of the rocks.

The prospect has been known since 1906 and there has been considerable activity since 1966 when
Bunker Hill Mining Company dug about 1,500 feet of trenching in at least 6 trenches, drilled 15 core
holes, and collected numerous soil samples that defined several zones of anomalous zinc and lead (Hawley,
2007; Stevens, 2008). The mineraization is only locally exposed in the trenches; a 30-foot-wide gossan
zone within marble is exposed in one trench. Mineralization is apparently pods and stringers of sulfides,
primarily galena, sphalerite, and pyrite, in silica-rich rock. An assay of a 6-foot -wide siliceous zone
contained 0.05 percent copper, 0.38 percent zinc, 0.12 percent lead, and no silver and gold (Herreid, 1966).
Soil samples collected upslope 125 to 375 feet to the west, contained lead and zinc values up to more than
1,000 parts per million. Soil samples near the prospect commonly contain more zinc than lead (Herreid,
1966). From 2002 to 2005, Royal Pretoria Minesin their own behalf and in 2006 for Full Metal Minerals
did considerable work in the area and defined alarge anomaly that covered the prospect and the Harrys
Creek prospect (BN055) (Hawley, 2007; Stevens, 2008). Although it islikely that the mineralization at the
Hannum prospect continues west to the Harrys Creek prospect (BN055), this has not been confirmed.

In September, 2007, Millrock Resources Inc. (Stevens, 2008) drilled 5 holes that totaled 644.1 metersto
test the Inmachuk mineralization. The drilling was spread along aline about 1,300 meters long on the south
side of Cunningham Creek, northwest of the mouth of Hannum Creek. The drilling was along a zone that is
strongly anomalousin zinc (Hawley, 2007). Mineralization was intersected in three of the holes and consists
of oxidized lead-zinc minerals. The best intercepts were: 3.05 meters with 12.34 percent zinc; 6.61 meters
with 2.06 percent zinc; 0.61 meter with 5.55 percent zinc and 3.66 percent lead; and 0.91 meter with 4.56
percent zinc. The mineralization apparently occurs in flat-lying pods that replace marble. The pods are
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generaly narrow and low grade and the mineralization seems to thin down-dip. Mlllrock relinquished the
property to Full Metal Mineralsin March, 2008.

Alteration:
Pervasive development of silica-rich rock in the marble. The deposit is deeply weathered and oxidized.

Age of mineralization:

The deposit may be epigenetic and younger than the host schist and marble; epigenetic deposits on the
Seward Peninsula are primarily Cretaceous. If it is stratiform and syngenetic, it is Paleozoic.

Generic deposit model:

Deposit modd:
Sphal erite-gal ena replacement podsin marble.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

At least six trenches were dug with a bulldozer in the mid-60s along the west bank of Hannum Creek. The
trenches total about 1,500 feet but they only locally expose mineralization. Fifteen core holeswere drilled in
1966. Five holes totaling 644.1 meters were drilled in 2007; three intersected mineralization.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Cobb, E.H., 1975, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Bendeleben quadrangle, Alaska: U.S. Geological Survey Open-File Report 75-429, 123 p.

Hawley, C.C., 2007, Inmachuk exploration project, Seward Peninsula, northwestern, Alaska: NI 43-101
Technical Report for First Factor Developments, Inc., 57 p. (Posted on www.sedar.com, June 25, 2007,
under Millrock Resources, Inc.)
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Hudson, T.L., Miller, M. L., and Pickthorn, W. J., 1977, Map showing metalliferous and selected
nonmetalliferous mineral deposits, Seward Peninsula, Alaska: U.S. Geological Survey Open-File Report
77-796-B, 46 p., 1 sheet, scale 1:1,000,000.

Millrock Resources Inc., 2008, Millrock announces results of drilling at Inmachuk project, Seward
Peninsula, Alaska: http://millrockresources.com/index.
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Technical Report for Millrock Resources, Inc., 41 p. (Posted on www.sedar.com, June 6, 2008).

Mulligan, J.J., 1965, Examination of the Hannum lead prospect, Fairhaven district, Seward Peninsula,
Alaska: U.S. Bureau of Mines Open-File Report 6-65, 16 p.
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Primary Reference: Stevens, 2008

Reporter(s): TravisL. Hudson (Applied Geology); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-02
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Site name(s): Unnamed (on Old Glory Creek)

Sitetype: Occurrence

ARDF no.: BN0O59

Latitude: 65.8468 Quadrangle: BN D-3
Longitude: 163.187

L ocation description and accuracy:

This occurrence is on both sides of Old Glory Creek at the mouth of Nelson Creek. It isabout 0.4 mile
west of the center of section 7, T. 5N., R. 22 W. Thelocation is accurate.

Commaodities:

Main: As, Au, Sb, Zn

Other: Ag
Oreminerals. Arsenopyrite, pyrite, sphalerite, stibnite
Gangue minerals. Quartz

Geologic description:

Herreid (1966) described mineralized, quartz segregations and boudins in schist and marble in an old
placer cut just above the mouth of Nelson Creek. A sample contains 0.02 ounce of gold per ton, 0.10 ounce
of silver per ton, 0.05 percent copper, 0.05 percent lead, and 0.05 percent zinc (Herreid, 1966). The rocksin
the area are Paleozoic schist and marble (Till and others, 1986); they are locally bleached and altered to clay
at the occurrence.

In 2006, Royal Pretoria Mines working for Millrock Resources Inc. carried out geochemical surveysin the
area; they defined a geochemical anomaly in gold, arsenic, and antimony over this occurrence (Hawley,
2007). Subsequently, they discovered mineralized float on both sides of Old Glory Creek. The float
consisted of silicified carbonate rocks with quartz veinlets and airon-stained quartz boulder with various
combinations of stibnite, arsenopyrite, and pyrite. Five samples contained up to 0.92 parts per million (ppm)
gold, more than 10,000 ppm antimony, 4,750 ppm zinc, and 3,130 ppm arsenic.

Alteration:
Schist isbleached locally and crosscut by a zone of clay alteration.

Age of mineralization:

Unclear, other than the mineralization is younger than the Paleozoic host rocks. Epigenetic mineralization
in metamorphic rocks of Seward Peninsulais primarily of Cretaceous age.

Generic deposit model:
Deposit modd:
Gold-stibnite-arsenopyrite-quartz veins in marble.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
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Site Status: Active?

Workings/exploration:
Mineralized float occurs on both sides of Old Glory Creek; sampled by government and industry
geologists.

Production notes:
None.

Reserves:
None.

Additional comments:;

Refer ences:
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Hawley, C.C., 2007, Inmachuk exploration project, Seward Peninsula, northwestern, Alaska: NI 43-101
Technical Report for First Factor Developments, Inc., 57 p. (Posted on www.sedar.com, June 25, 2007,
under Millrock Resources, Inc.)

Herreid, G.H., 1966, The geology and geochemistry of the Inmachuk River map area, Seward Peninsula,
Alaska: Alaska Division of Mines and Minerals Geological Report 23, 25 p., 1 sheet, scale 1:63,360.

Hudson, T.L., Miller, M. L., and Pickthorn, W. J., 1977, Map showing metalliferous and selected
nonmetalliferous mineral deposits, Seward Peninsula, Alaska: U.S. Geological Survey Open-File Report
77-796-B, 46 p., 1 sheet, scale 1:1,000,000.
Till, A.B., Dumoulin, JA., Gamble, B. ., Kaufman, D.S., and Carroll, P.l., 1986, Preliminary geologic map
and fossil data, Solomon, Bendeleben, and southern Kotzebue quadrangles, Seward Peninsula, Alaska: U.S.
Geological Survey Open-File Report 86-276, 10 p., 3 plates, scale 1:250,000.

Primary Reference: Hawley, 2007

Reporter(s): TravisL. Hudson (Applied Geology); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-02
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Site name(s): Billiken; Kugruk

Sitetype: Prospect

ARDF no.: BNO75

Latitude: 65.69 Quadrangle: BN C-1
Longitude: 162.4931

L ocation description and accuracy:
The Billiken prospect is about 1.4 miles northwest of the junction of Independence Creek and the Kugruk
River. It isat an elevation of about 580 feet near the center of section 6, T. 3N., R. 18 W. Thelocationis
accurate.

Commaodities:
Main: Au, Cu, Fe
Other: Ag, Pb, Zn
Oreminerals: Chalcopyrite, galena, gold, magnetite, pyrite, pyrrhotite, sphalerite

Gangue minerals: Actinolite, chlorite, clinohumite, diopside, dolomite, garnet, idocrase, olivine, phlogopite,
pyrite, pyroxene, scapolite, serpentine

Geologic description:

This magnetite-rich skarn prospect was discovered and core drilled by Placid Oil and Mineralsin the mid-
1970s. Although tundra cover is extensive in this area, the deposit is well expressed in aeromagnetic data. A
large, positive, north-south trending aeromagnetic anomaly over this prospect is about 0.4 mile wide and 2
miles long. The deposit contains massive to brecciated magnetite, with blebsto stringers of pyrite and
chalcopyrite, in dolomite (Hudson and others, 1977). Newberry and others (1997) classify it as a magnesian-
iron skarn developed in dolomite. It contains clinohumite, olivine, diopside, and idocrase. Serpentine
minerals replace diopside, and olivine and phlogopite are present. A sample of the skarn contained 0.06
ounce of silver per ton, 0.0003 ounce of gold per ton, 0.2 percent copper, 0.02 percent zinc, 0.01 percent
cobalt, and 45 percent iron (Newberry and others, 1997). This deposit isin the east contact zone of the
Kugruk pluton, which has a K/Ar age of 94.9 +/- 2.9 Ma (Till and others, 1986, p. A-15).

In 2005, NovaGold began staking a large block of claimsthat eventually covered much of the basin of the
Kugruk River and its tributaries (TintinaGold Resources Inc., 2010 [prospect]). In their extensive regional
work, they collected about 2000 soil samples over the Kugruk pluton and the mineralized area of the
Billiken prospect. TintinaGold Resources Inc. acquired the property in the spring of 2009. Their 2009 work
included ground and aerial surveys, geochemical sampling, geologic mapping, and prospect evaluation.
They particularly noted a north-trending belt, up to 2.1 mileswide and 7.5 miles long, of strong geophysical
anomalies and copper anomalies in soil on the east side of the Kugruk pluton. The Billiken prospect isin
this belt.

TintinaGold drilled three holes near the Billiken prospect in 2010 to test alarge magnetic high, coincident
with aresistivity low, gravity high, and IP chargeability high (Chutas and Robinson, 2010; TintinaGold,
2010 (drill results]). Thefirst hole went through a zone more than 50 meters thick of massive magnetite
with calc-silicate alteration and copper mineralization. The other holes intersected additional zones of
copper mineralization associated with magnetite-rich calc-silicate alteration. Chalcopyrite is the primary
copper mineral; in some magnetite-rich zones, it is accompanied by pyrite, pyrrhotite, and traces of
sphalerite and galena. The ateration assemblages commonly contain pyroxene, garnet, magnetite, scapolite,
and locally retrograde chlorite, actinolite, and epidote. Some notable intercepts in the 2010 drilling were: 22
meters with 0.44 percent copper and 49.0 percent iron, and 31.2 meters with 1.70 percent copper, 21.7
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percent iron, 0.604 gram of gold per tonne, and 18.6 grams of silver per tonne.

Alteration:
Mg-bearing skarn devel oped adjacent to a Cretaceous pluton.

Age of mineralization:
Cretaceous; this deposit is probably related to the nearby 94.9 +/- 2.9 Mapluton (Till and others, 1986, p.
A-15).

Generic deposit model:

Deposit model:
Magnesian-iron skarn (Newberry and others, 1997; Cox and Singer, 1986; model 18d).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
18d

Production Status: None
Site Status. Active

Workings/exploration:

The prospect was initially explored by Placid Oil by core drilling in the 1970s. Beginning in 2005,
NovaGold began staking alarge block of claims that eventually covered much of the basin of the Kugruk
River and itstributaries (TintinaGold Resources Inc., 2010 [prospect]). In their extensive regional work,
they collected about 2,000 soil samples over the Kugruk pluton and the mineralized area of the Billiken
prospect. TintinaGold Resources Inc. acquired the property in the spring of 2009. Their 2009 work included
both ground and aerial surveys, geochemical sampling, geologic mapping, and prospect evaluation. Tintina
Gold drilled 3 holesin 2010.

Production notes:
None.

Reserves:
None.

Additional comments:
None.

References:
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Peninsula, Alaska: Alaska Miners Association, 2010 Convention, Abstracts, p. 20.
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nonmetalliferous mineral deposits, Seward Peninsula, Alaska: U.S. Geological Survey Open-File Report
77-796-B, 46 p., 1 sheet, scale 1:1,000,000.
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T.B., Bakke, A.A., Clautice, K.H., Coulter, G.A., Ford, M.J., Myers, G.L., and Szumigala, D.J., 1997, Skarn
deposits of Alaska, in Goldfarb, R.J., and Miller, L.D., eds., Mineral Deposits of Alaska: Economic
Geology Monograph 9, p. 355-395.
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Page230



Alaska Resour ce Data File BNO75

map and fossil data, Solomon, Bendeleben, and southern Kotzebue quadrangles, Seward Peninsula, Alaska:
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TintinaGold Resources Inc., 2010, Kugruk prospect:
http://www.mantramining.com/Kugruk_Prospect.aspx?m_id=2712 (as of February 1, 2010)

TintinaGold Resources Co., 2010, TintinaGold releases initial drill results from Kugruk copper-gold-silver-

iron project, Alaska: http://tintinagold.com/Images/1785T AU-NR%20and%20figures%20-%20Jul-19-10-
Final.pdf (Newsrelease, July 19, 2010).
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Site name(s): Independence

Sitetype: Mine

ARDF no.: BNO76

Latitude: 65.6717 Quadrangle: BN C-1
Longitude: 162.467

L ocation description and accuracy:

The Independence Mineisat the nose of alow ridge south of the junction between lower Independence
Creek and Kugruk River. The deposit is also exposed in outcrop on the east side of Kugruk River, about
1,000 feet upstream of the mouth of Independence Creek and the mineralization can be followed for about a
mile to the south along alow ridge. The location is accurate.

Commodities:
Main: Ag, Pb
Other: Zn
Oreminerals. Galena, pyrite, sphalerite, tetrahedrite
Gangue minerals: Actinolite?, calcite, limonite, manganese oxides?, quartz, siderite

Geologic description:

The Independence Mine is along a north-south trending marble-schist contact that is faulted and sheared.
The contact dips steeply west and the marble isin the hanging wall. Mineralization has been traced laterally
along this contact zone for 6,200 feet and vertically to adepth of 136 feet. On the 40-foot level of the mine,
galena, sphalerite, tetrahedrite, and some pyrite are primarily in the footwall schist, although siderite-rich
bodies reportedly replace marble locally, and ore minerals in turn replace siderite and marble (Levensaer,
1941). On the 140-foot level, at least part of the schist is described as calcareous (Levelsaler, 1941). The
mode of ore mineral occurrence in the underground workings has not been described but boulders of
limonitic galena and lead carbonates up to 2 feet in diameter are on surface dumps. The ore minerals may
be in veins and stringers that pinch and swell, in disseminations, or asirregular replacements. Four ore
zones were sampled on the 40-foot level and one on the 140-foot level. On the 40-foot level, the four ore
zonesinclude: 1) a 10-foot-wide by 75-foot-long zone that averaged 6.8 percent lead, and 10 ounces of
silver per ton; 2) a 20-foot-wide by 38-foot-long zone averaging 7 percent lead and 10 ounces of silver per
ton; 3) a 7-foot-wide by 75-foot-long zone that averaged 6 percent lead and 6.4 ounces of silver per ton; and
4) a 10-foot-wide by 25-foot-long zone that averaged 6 percent lead and 6.3 ounces of silver per ton. On the
140-foot level, the workings exposed an ore zone that was 5 feet wide and 35 feet long; it averaged 3.4
percent lead and 2.5 ounces of silver per ton. The fourth ore zone on the 40-foot level continued beyond the
end of the drift. (Note, however, that the descriptions vary widely about the mineralogy, grade, and
dimensions of the ore bodies.)

This deposit has historically been thought of as epigenetic; however, thereis apossibility that it is
stratabound. The faulted and deformed high grade mineralization is apparently discontinuous both laterally
and vertically. Bedrock is extensively covered by tundra, but what is exposed in the areais part of aLower
Paleozoic metasedimentary assemblage (Till and others, 1986). Bedrock to the east of Independence Creek
and northwest of Kiwalik Mountain may contain felsic metavol canic rocks. Felsic metavolcanic rocks are
associated with several massive sulfide prospects in the area, one near upper Minas Creek (BN119) and one
at Big Bar (BN083) southeast of Kiwalik Mountain.

TintinaGold Resources Inc. (2009) explored the areain 2009. They noted that the Independence Mine was
along anarrow belt of silver-lead-zinc-copper depositsthat extends north-northeast for about 5 miles.
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Alteration:

The deposit is oxidized and an early description (Levensaler, 1941) notes that siderite bodies replace
limestone (marble).

Age of mineralization:

If the deposit is epigenetic, it is probably Cretaceous because epigenetic mineralization in metamorphic
rocks of Seward Peninsulais primarily Cretaceous. If the deposit is stratabound, it may be the same age as
the Ordovician to Devonian, sedimentary host rocks.

Generic deposit model:

Deposit modd:

Massive to disseminated sulfide minerals along a deformed and faulted marble-schist contact. Polymetallic
veins? (Cox and Singer, 1986; model 22¢?).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
22¢?

Production Status: Yes; small
Site Status: Active

Workings/exploration:
Exploration and production workings include dozer trenches, three shafts, and two levels with short drifts.

The main shaft, 136 feet deep, was sunk on outcropping mineralization near the Kugruk River. Two drifts
driven from this shaft included one 36 feet deep (referred to as the 40 foot level) that trended southerly for
260 feet and northerly for 15 feet along structure and another at a depth of 136 feet (referred to asthe 140
foot level) that trended southerly for 205 feet and northerly for 45 feet along structure. A 30-foot-deep
exploration shaft was dug (on the Galena Homestake claim) 5,000 feet south of the main shaft. Another
exploration shaft (the Valley Galena claim) was dug 1,200 feet north of the main shaft on the west side of
Kugruk River.

Production notes:

Two high-grade ore shipments are known (Levensaler, 1941). A shipment of thirty three tons was received
at the Selby smelter on October 28, 1921 that contained 33.25 ounces of silver per ton, 29.9 percent lead,
4.8 percent zinc, 5.8 percent silica, 20.8 percent iron, and no arsenic or antimony. On December 10, 1922,
1.75 tons were received at the Bunker Hill smelter that contained 29.4 ounces of silver per ton, 33.5 percent
lead, 6.3 percent zinc, and 12.3 percent iron.

Reserves:
None.

Additional comments:

Refer ences:

Cobb, E.H., 1972, Metallic mineral resources map of the Bendeleben quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-417, 1 sheet, scale 1:250,000.

Cobb, E.H., 1975, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Bendeleben quadrangle, Alaska: U.S. Geological Survey Open-File Report 75-429, 123 p.

Levensdler, L.H., 1941 (?), Kugruk Galena Mines, Fairhaven mining district, Seward Peninsula, Alaska:
Unpublished report for property owners, 4 p., 2 level plans, and 2 cross sections.
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Site name(s): Boulder Creek; Death Valley

Sitetype: Prospect

ARDF no.: BN0O89

Latitude: 65.0507 Quadrangle: BN A-1
Longitude: 162.2467

L ocation description and accuracy:

The Boulder Creek or Death Valley (inthe early literature) uranium deposit is in the headwaters of
Boulder Creek, anorth tributary to the middle Tubutulik River. It is 3.5 miles south of where the Tubutulik
River leaves Death Valley, and about 0.3 mile southeast of the center of section 14, T.3S., R. 19 W. The
deposit has been explored on the east side of Boulder Creek; the discovery pits are 1.0 mile southeast of Hill
990 and 1.0 mile east of Tubutulik River.

Commodities:

Main: U

Other:
Oreminerals; Coffinite, meta-autunite, pyrite, sphalerite
Gangue minerals:

Geologic description:

The Boulder Creek or Death Valley (in the early literature) sandstone-type uranium deposit (Dickinson
and others, 1987) was discovered in 1977 and soon explored and drilled by Houston International Minerals
Corporation.

The Death Valley deposit isin lower Eocene continental sedimentary rocks that unconformably overlie
deeply weathered granitic rocks of the Darby pluton (Miller and Bunker, 1976; Johnson and others, 1979).
The Eocene sediments were deposited in a graben between the uplifted Darby pluton to the west and lower
Pal eozoic metamorphic rocks to the east. Thisis probably an onshore, exposed equivalent of the deeper
parts of the offshore Norton basin. Proximity to the slightly uraniferous Darby pluton seemsto be an
important control on the development of this deposit. The continental sedimentary rocks are conglomerate,
arkosic sandstone, mudstone, and coal. The nonconformable contact between the coarse-grained, poorly
sorted basal sedimentary strata and the granitic pluton is gradational and some strata in this part of the
section are interpreted as mud flowsin aluvial systems. The upper part of the sedimentary section contains
mudstones deposited in alacustrine environment. Eocene basalt isinterbedded with and caps the
sedimentary section inthisarea. This basalt may have created a dam that led to lacustrine sedimentation.
The lacustrine mudstones contain laminated siderite but all the sediments compositionally reflect their
probable source in the granitic rocks of the Darby pluton. Granitic clasts, quartz, and k-feldspar are common
detrital components. Carbonized wood fragments are also common in the section which also contains
bituminous coal beds up to 100 feet thick.

Uranium mineralization is both epigenetic and supergene. The epigenetic mineralization consists of
coffinite, small amounts of pyrite, and trace amounts of sphalerite; it extends vertically over a stratigraphic
interval of 300 feet, both above and below basalt layers. This primary mineralization, interpreted to be early
Eocene in age, isformed by the reduction of oxidized groundwaters derived from areas of granitic bedrock
by carbonized wood in conglomerate and arkosic sandstone. The principal mineralized zone defined by
drilling covers an area of 395 by 9,850 feet and averages 10 feet thick. With an average grade of 0.27
percent U308, this deposit has a calculated resource of 1,000,000 pounds of U308 (Dickinson and others,
1987). The supergene mineralization, which isrelated to the present surface, consists of several varieties of
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meta-autunite in soil and weathered bedrock intervals. The supergene mineralization is less than 20 feet
thick. The mineralized surficial materials include three zones: (1) a one-foot thick zone of organic-rich
mudstone and sandstone containing basalt cobbles that may be a debris flow; (2) azone up to 10 feet thick
of arkosic sandstone containing carbonized wood fragments; and (3) a zone of granitic grus or semi-
consolidated arkosic sandstone and mudstone. Some arkosic sandstone fragments contain 11 percent
U308 and some basalt fragments have uraniferous weathering rinds. Epigenetic mineralization is
considered to be early Eocene in age, atime when the climate was temperate or subtropical (Dickinson and
others, 1987). Thisisthe age of the host rocks and the mineralization must have occurred before later
Tertiary faulting disrupted groundwater flow eastward from the Darby pluton. The supergene
mineralization is Recent in age and may be ongoing today. The Death Valley sandstone-type uranium
deposit is the farthest north of itstype in the world. At the time of its formation, it was probably at an even
higher latitude than it is today, 64 degrees north.

The Boulder Creek deposit is currently (2008) ajoint venture between Full Metals Minerals (2007) and
Triex Minerals (2007), with Triex as the operator. Triex completed a four-week reconnaissance program in
2005 and identified several geochemical anomaliesin the surrounding area. 1n 2006, they drilled 14 core
holes totaling 1,237 meters. Twelve of the holes were on the Boulder Creek deposit; the drilling did not
change the known dimensions of the deposit. They drilled two additional holes on geochemical anomalies
about 6 kilometers north-northwest of the Boulder Creek deposit; they did not intersect significant
mineralization but they did cut rocks favorable for uranium mineralization. Triex drilled another 8 holesin
2007 that totaled 890 metersto better define the deposit. Triex noted that ‘No new and continuous zones of
significant radioactivity were intersected' although the drilling through 2007 confirmed the grade and
thickness of the deposit.

On the basis of airborne geophysical anomalies, Triex also staked alarge block of claimsin 2006 about 25
kilometers to the southwest in the southeast portion of McCarthy Marsh. They followed up these anomalies
in 2006 by considerable soil sampling and biogeochemical surveys.

Alteration:

Various clays are developed in the sedimentary host rocks of the epigenetic deposit that may reflect
alteration processes. The supergene enrichment accompanies ateration associated with weathering
processes.

Age of mineralization:

The epigenetic mineralization is considered to be early Eocene in age, atime when the climate was
temperate or subtropical (Dickinson and others, 1987). Thisisthe age of the sedimentary host rocks and
mineralization must have occurred before Tertiary faulting disrupted groundwater flowing eastward from
the Darby pluton. Supergene processes are at |east Recent in age and may be ongoing today.

Generic deposit model:

Deposit model:
Sandstone U (Cox and Singer, 1986; model 30c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
30c

Production Status: None
Site Status. Active

Workings/exploration:

The Desath Valley sandstone-type uranium deposit (Dickinson and others, 1987) was discovered in 1977
and soon explored and drilled by the Houston International Minerals Corporation. Houston Oil and
Minerals completed 3,300 meters of core drilling in 52 holes and about 60 m of near-surface split-tube
sampling in 21 holes, focused on the Discovery Zone area. Surface grab samples reported by previous

Page236



Alaska Resour ce Data File BNO089

operators returned up to 34 percent U308; intercepts of up to 3.3 meters, averaged 0.58 percent U308.

As of 2008, the Boulder Creek deposit was a joint venture between Full Metals Minerals and Triex
Minerals, with Triex asthe operator. Triex completed a four-week reconnaissance program in 2005 and
identified several geochemical anomalies in the surrounding area. In 2006, they drilled 14 core holes
totaling 1,237 meters. Twelve of the holes were on the Boulder Creek deposit. They drilled two additional
holes on geochemical anomalies about 6 kilometers north-northwest of the Boulder Creek deposit; they did
not intersect significant mineralization but they did cut rocks favorable for uranium mineralization. Triex
drilled another 8 holes in 2007 that totaled 890 metersto better define the deposit.

On the basis of airborne geophysical anomalies, Triex also staked alarge block of claimsin 2006 about 25
kilometers to the southwest in the southeast portion of McCarthy Marsh. They followed up these anomalies
in 2006 by considerable soil sampling and biogeochemical surveys.

Production notes:
None.

Reserves:

The principal mineralized zone that has been defined by drilling covers an area of 395 by 9,850 feet and
averages 10 feet in thickness. This deposit has a cal culated resource of 1,000,000 pounds of U308 at an
average grade of 0.27 percent U308 (Dickinson and others, 1987). Thisisthe largest presently known
uranium deposit in Alaska. The work by Triex and Full Metal Minerals from 2005 to 2007 confirms the
grade and thickness of the deposit but they emphasize that the historical reserve figures are not in
conformity with modern standards.

Additional comments:

References:

Dickinson, K.A., Cunningham, K.D., and Ager, T.A, 1987, Geology and origin of the Death Valley uranium
deposit, Seward Peninsula, Alaska: Economic Geology, v. 82, p. 1558-1574.

Fisher, M.A., Patton, W.W., Jr., and Holmes, M.L ., 1982, Geology of Norton Basin and continental shelf
beneath northwestern Bering Sea, Alaska: American Association of Petroleum Geologists Bulletin, v. 66, p.
255-285.

Full Metal Minerals, 2007 (Boulder Creek): http://www.fullmetalminerals.com/s/boul dercreek.asp (as of
April 2007).

Gamble, B.M., 1988, Non-placer mineral occurrences in the Solomon, Bendeleben, and southern part of the
Kotzebue quadrangles, western Alaska: U.S. Geological Survey Miscellaneous Field Studies Map MF-
1838-B, 13 p., 1 shest, scale 1:250,000.

Johnson, B.R., Miller, T.P., and Karl, Susan, 1979, Uranium-thorium investigations of the Darby pluton,
Seward Peninsula, Alaska: U.S. Geological Survey Circular 804-B, p. B68-B70.

Miller, T.P., and Bunker, C.M., 1976, A reconnaissance study of the uranium and thorium contents of
plutonic rocks of the southeastern Seward Peninsula, Alaska: U.S. Geological Survey Journal of Research,
v. 4, p. 367-377.

Triex Minerals, 2007ac Boulder Creek: http://www.triexminerals.com/s/BoulderCreek.asp (as of April 15,
2007)

Triex Minerals Corp., 2007b, Triex Minerals and Full Metal Minerals: 2007, 2007 Alaska progam
completed - New uranium mineralization discovered at Fireweed:

http://www.triexmineral s.com/s/NewsRel eases.asp?Reportl D=268433& Type=News-

Releases& _Title=Triex-Minera s-and-Full-Metal-Mineral s-2007-Alaska-Program-Compl eted-New-Ur...
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Primary Reference: Dickinson and others, 1987; Triex, 2007 (Fireweed)
Reporter(s): TravisL. Hudson (Applied Geology, Inc.); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): RWM

Sitetype: Prospect

ARDF no.: BN143

Latitude: 65.8572 Quadrangle: BN D-3
Longitude: 163.2146

L ocation description and accuracy:

This prospect is on the ridge between the headwaters of the Inmachuk River and Old Glory Creek in the
SW1/4 of section 1, T.6 N., R. 22 W. Itisat an elevation of about 1,000 feet and about 0.8 mile northwest
of the Nelson Creek lode gold occurrence (BN059).

Commaodities:

Main: Au

Other:
Oreminerals: Gold
Gangue minerals. Quartz?

Geologic description:

In the Fall of 2004, Royal Pretoria Gold Ltd. staked 2 State of Alaska mining claims and did a soil survey
on this prospect. Altar Resources developed the prospect concept, conducted the field work, and held the
property in 2004. Soil samples were collected on a 2,200 by 2,400 meter soil grid; the samples were taken
100 meters apart on nine, east-west sample lines, 300 m apart. The samples defined a northwest-trending
gold anomaly. The gold content of the soil was as high as 735 parts per billion; anomalous gold values were
obtained on 7 of the 9 soil sample lines. Other anomal ous elements include arsenic and antimony. On April
7, 2006, Full Metal Minerals (2006, |D=53) announced that it had entered an agreement to acquire 100
percent of this property.

Therocksin the area of this prospect are Paleozoic metasedimentary schist and marble (Till and others,
1986). A northwest-trending fault zone may localize gold mineralization in this area.

Alteration:
Silicification?

Age of mineralization:
Probably mid-Cretaceous.

Generic deposit model:

Deposit model:
Probably quartz veins and segregations in metasedimentary rocks (Cox and Singer, 1986, model 36a?)

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a?

Production Status: None
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Site Status. Active

Workings/exploration:

In the Fall of 2004, Royal Pretoria Gold Ltd. staked 2 State of Alaska mining claims and did a soil survey
on this prospect. Altar Resources developed the prospect concept, conducted the field work, and held the
property in 2004. Soil sampleswere collected on a 2,200- by 2,400-meter soil grid; the samples were taken
100 meters apart on 9 east-west sample lines, 300 meters apart. On April 7, 2006, Full Metal Minerals
announced that it had entered an agreement to acquire 100 percent of this property.

Production notes:
None.

Reserves:
None.

Additional comments:

Refer ences:

Full Metal Minerals, 2006 (1D=53): (http://www.fullmetalminerals.com/news-release.php?news_1D=53;
April 2006).

Till, A.B., Dumoulin, JA., Gamble, B. ., Kaufman, D.S., and Carroll, P.l., 1986, Preliminary geologic map
and fossil data, Soloman, Bendeleben, and southern K otzebue quadrangles, Seward Peninsula, Alaska: U.S.
Geological Survey Open-File Report 86-276, 10 p., 3 plates, scale 1:250,000.

Primary Reference: Thisrecord

Reporter(s): TravisL. Hudson (Applied Geology, Inc.)

Last report date: 2005-10-12
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Site name(s): Fireweed

Sitetype: Prospect

ARDF no.: BN144

Latitude: 65.2284 Quadrangle: BN A-1
Longitude: 162.4863

L ocation description and accuracy:

The Fireweed prospect is at the northwest end of Death Valley near the head of Granite Creek. it is about
1.2 miles east of hill 1284 and about 0.3 mile west of the center of section 13, T.3S.,R. 19W. The
location is accurate.

Commaodities:
Main: U
Other:
Oreminerals:
Gangue minerals: Hematite, quartz

Geologic description:

The Fireweed prospect was discovered in 2007 by ajoint effort of Triex Minerals Corp. (2007) and Full
Metal Minerals during aregional program of uranium exploration. The program was based on an airborne
geophysical survey that identified several strong radiometric anomalies and an exploration model based on
other uranium depositsin the area. The Fireweed areawas covered by a grid of soil samples, ground
geophysical surveys, sampling of rocks at the surface, and 5 short diamond-drill holes totaling 267 metersin
2007.

The prospect is on the eastern flank of a coarse-grained Cretaceous quartz syenite stock. But at the
prospect itself, the rock is largely weathered outcrops of green feldspar porphyry and aplite. Twenty-one
rock samples collected from three areas along nearly 2 kms of the prospect contained 0.14 to 0.82 percent
U308. More than 300 pebbles of silica-hematite rock that were collected over an area about 1,800 meters
long by 700 meters wide, had an average scintillometer reading of 4,500 counts per second and 34 had
values above 15,000 counts per second. The five drill holes were mostly in quartz syenite; one cut hematite-
silica zones similar in mineralogy to the pebbles collected at the surface.

Alteration:
The mineralization is associated with zones of hematite and quartz.

Age of mineralization:

Probably Cretaceous or Tertiary based on the age of the host rocks and similarities to other uranium
depositsin the area.

Generic deposit model:

Deposit model:
Uraniferous, hematite-quartz zonesin syenite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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Production Status: None
Site Status: Active

Workings/exploration:

The Fireweed prospect was discovered in 2007 by ajoint effort of Triex Minerals Corp. (2007) and Full
Metal Minerals during aregiona program of uranium exploration . The program was based on an airborne
geophysical survey that identified several strong radiometric anomalies and on an exploration model based
on other uranium depositsin the area. The Fireweed areawas covered by agrid of soil samples, ground
geophysical surveys, sampling of rocks at the surface, and 5 short diamond-drill holes totaling 267 metersin
2007.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:

Triex Minerals Corp., 2007, Triex and Full Metals Minerals: 2007 Alaska program completed - New
uranium mineralization discovered at Fireweed:

http://www.triexmineral s.com/s/NewsRel eases.asp?Reportl D=268433& Type=News-

Releases& _Title=Triex-Minera s-and-Full-Metal-Mineral s-2007-Alaska-Program-Compl eted-New-Ur...

Primary Reference: Triex Minerals Corp., 2007 (Fireweed).
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Unnamed (on Albion Creek)

Sitetype: Prospect

ARDF no.: BN145

Latitude: 65.0232 Quadrangle: BN A-4
Longitude: 163.7217

L ocation description and accuracy:

This prospect is at the head of Albion Creek, a short tributary near the head of Ophir Creek. It is about 8.9
miles north-northwest of Council and about 0.3 mile west of the center of section 27, T.5S., R. 25W. The
location is accurate to within amile.

Commaodities:
Main: Au
Other: As

Oreminerals: Gold

Gangue minerals:

Geologic description:

In 2010, Millrock Resourcesin ajoint venture with Kinross Gold Corp. drilled 17 holes less than 120
meters deep on a gold-arsenic soil anomaly in gold and arsenic that extends over a 900 by 2,000 meter area
(Millrock Resources, 2010). The anomaly and drilling coincided with what in the headwaters of Albion
Creek (BN 103) may be aresidual placer over lode mineralization. The drill holes began and ended in
calcareous schist of the Precambrian or Paleozoic Nome Group. Two of the holes intersected mineralization.
The best intercepts were 15 feet that assayed 1.42 grams of gold per tonne and 30 feet that assayed 2.01
grams of gold per tonne.

Alteration:
Note noted.

Age of mineralization:
No information other than the host rocks are Precambrian or Paleozoic.

Generic deposit model:

Deposit model:
Gold-quartz vein? (Cox and Singer, 1986; model 36a?).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a?

Production Status: None

Site Status: Active
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Workings/exploration:

Covered by a extensive geochemical survey. In 2010, Millrock Resourcesin ajoint venture with Kinross
Gold Corp. drilled 17 holes less than 120 meters deep on alikely residual gold placer that coincides with a
strong gold-arsenic geochemical anomaly (Millrock Resources, 2010).

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Millrock Resources Inc., 2010, Millrock and Kinross report results from drill program and surface
geochemical surveys at Council gold project,
Alaska http://www.millrockresources.com/news/millrock_and_kinross report_results from_drill_program
and_surface_geochemi/ (News release, Oct. 22, 2010).

Primary Reference: Millrock Resources Inc. 2010
Reporter(s): D.J. Grybeck (Contractor, USGS)

Last report date: 2011-02-28
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Site name(s): Gold Bench

Sitetype: Mine

ARDF no.: BT003

Latitude: 66.981 Quadrangle: BT D-2
Longitude: 150.6367

L ocation description and accuracy:

Gold Bench is on a prominent bend in the South Fork Koyukuk River, about 1.2 miles upstream from the
mouth of John R Creek. The mineis named on the current (1975) Bettles D-2 topographic map. The placer
isabout 1,000 feet wide, 2,000 feet long, and covers an area of about 60 to 100 acres. The location is
accurate.

Commodities:
Main: Au
Other: Bi?, Cu, Hg, Pb, REE, Sn, Th, Ti, U, W

Ore minerals: Bismuthinite?, cassiterite, chalcopyrite, cinnabar, galena, gold, magnetite, monazite, pyrite,
rutile, scheelite, uranothorianite

Gangue minerals. Garnet, hematite, magnetite, sphene

Geologic description:

Gold Bench was one of the richest of the bench gravels that have been mined along the South Fork of the
Koyukuk River Kurtak and others, 2002). Gold was discovered in 1900 and there were several episodes of
mining, notably from 1901 to 1910, and in 1945. The early mining was by ground sluicing and shoveling in
and by 1937 about 100 acres had been mined. Hydraulic mining in the mid-1940s used a dragline.
Production of 8,788 ounces of gold can be documented from incompl ete records.

The gold-bearing gravel lies on top of a sloping bench inside a prominent bend in the South Fork of the
Koyukuk River. The bench is about 1,000 feet wide and 4,000 feet long. Maddren (1913) reported that the
gold was on false bedrock of reddish sand. The richest area was 150 to 200 feet wide and about 1,200 feet
long. The gold isfine, flattened, and flaky. Reed (1938) reported that the gold was on false bedrock of blue
clay developed from shale, overlain by 6 to 10 feet of gravel with many large boulders.

Samples of concentrates contained a variety of accessory mineralsincluding magnetite, hematite, garnet,
pyrite, chalcopyrite, cinnabar, rutile, cassiterite, scheelite, monazite, uranothorianite, galena, sphene,
possibly bismuthinite and up to 0.18 percent equivalent uranium (Wedow and others, 1952; Nelson and
others, 1954). The source of the gold is not known. Maddren (1913) speculated that it might have come
from the Tramway Bar (W1006) area on the Middle Fork Koyukuk River or, morelikely, from the hillsto
the south. Cobb (1973) thought that at least some of the gold was probably from reworked glacial deposits.

Kurtak and others (2002) sampled the placer for the Bureau of Land Management and estimated an
‘inferred resource' of 160,000 cubic yards with an average grade of 0.005 ounce of gold per cubic yard. They
also indicated that the bench gravel has mostly been mined out and the gravel in the modern channel of the
river was subeconomic.

Alteration:

Age of mineralization:
Quaternary.
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Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Yes
Site Status: Probably inactive

Workings/exploration:

Gold Bench was one of the richest of the bench gravels that have been mined along the South Fork of the
Koyukuk River. Gold was discovered in 1900 and there were several episodes of mining, notably from
1901 to 1910, and in 1945. The early mining was by ground sluicing and shoveling in and by 1937 about
100 acres had been mined. The hydraulic mining in the mid-1940s used a dragline.

Production notes:

Production of 8,788 ounces of gold can be documented from incompl ete records (Kurtak and others,
2002).

Reserves:

Kurtak and others (2002) sampled the placer for the Bureau of Land Management and estimated an
'inferred resource' of 160,000 cubic yards with an average grade of 0.005 ounce of gold per cubic yard. They
also indicated that the bench gravel has mostly been mined out and the gravel in the modern channel of the
river was subeconomic.

Additional comments:
Pleistocene bones are said to have been common in the gravels of Gold Bench (Reed, 1938). See also:
Ironside Bench (BT004).
MAS No. 0020390001

Refer ences:

Bottge, R.G., 1986, Maps summarizing land availability for mineral exploration and development in
northcentral Alaska, 1985: U.S. Bureau of Mines Open-File Report 70-86, 14 shests.

Cobb, E.H., 1972, Metallic mineral resources map of the Bettles quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-387, 1 sheet, scale 1:250,000.

Cobb, E.H., 1973, Placer deposits of Alaska: U.S. Geological Survey Bulletin 1374, 213 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.

Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p. 284-
315.
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Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119 p.

Mulligan, J.J., 1974, Mineral resources of the Trans-Alaska Pipeline corridor: U.S. Bureau of Mines
Information Circular 8626, 24 p.

Nelson, A.E., West, W.S., and Matsko, J.J., (1952) 1954, Reconnaissance for radioactive depositsin eastern
Alaska: U.S. Geological Survey Circular 348, 21 p.

Overstreet, W.C., 1967, The geologic occurrence of monazite: U.S. Geological Survey Professional Paper
530, 327 p.

Reed, |.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territorial
Department of Mines Miscellaneous Report 194-7, 201 p.

Schrader, F.C., 1904, A reconnaissance in northern Alaska across the Rocky Mountains, along Koyukuk,
John, Anaktuvuk, and Colville rivers and the Arctic coast to Cape Lisburne, in 1901, with notes by W.J.
Peters: U.S. Geological Survey Professional Paper 20, 139 p.

Wedow, Helmuth, Jr., 1953, Preliminary summary of reconnaissance for uranium and thorium in Alaska,
1952: U.S. Geological Survey Circular 248, 15 p.

Wedow, Helmuth, Jr., White, M.G. and Moxham, R.M., 1952, Interim report on an appraisal of the uranium
possibilities of Alaska: U.S. Geological Survey Open-File Report 51, 123 p.

White, M.G., 1952, Radioactivity of selected rocks and placer concentrates from northeastern Alaska: U.S.
Geological Survey Circular 195, 12 p.

Primary Reference: Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Ironside Bench; Ironside Bar

Sitetype: Mine

ARDF no.: BT004

Latitude: 66.987 Quadrangle: BT D-2
Longitude: 150.6103

L ocation description and accuracy:
The Ironside Bench is aong the south side of the South Fork Koyukuk River about a mile upstream from
Gold Bench (BT003). Both Ironside Bench and Gold Bench are named on the current (1975) Bettles D-2
topographic map. The mineis near the center of the south boundary of section 5, T. 25 N., R. 14 W., of the
Fairbanks Meridian. The location is accurate.

Commodities:
Main: Au
Other:

Oreminerals; Gold

Gangue minerals:

Geologic description:

Placer gold was discovered on the Ironside Bench of the South Fork of the Koyukuk river in 1900
(Maddren, 1913; Kurtak and others, 2002). Placer mining by hand methods and with heavy equipment
continued at erratic intervals until 1941, but only 243 ounces of gold production can be documented. These
were mined by ground sluicing and shoveling in 1937 and about 40 acres were said to have been mined by
that time (Reed, 1938). Mining took place on a channel about 30 feet higher than the modern channel of the
South Fork of the Koyukuk River. The gold was in gravel on afalse bedrock (?) surface of decomposed
shale. The gravel is coarse with few boulders and there was 6 to 30 feet of gravel, muck and ice over the
false bedrock. The gold was distributed through gravel that assayed 0.007 to 0.016 ounce of gold per cubic
yard. There was prospecting as recently as 1999 and numerous test pits, tailings piles, and mining
equipment from past mining were on the property in 2000. In a7-foot-deep test pit, Kurtak and others
(2002) collected a sample of unmined gravel that contained 0.107 ounce of gold per cubic yard. Kurtak and
others (2002) estimated an 'inferred resource’ of 50,000 cubic yards with a grade of 0.107 ounce of gold per
cubic yard.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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3%
Production Status: Yes; small
Site Status:; Active?

Workings/exploration:

Placer gold was discovered on the Ironside Bench of the South Fork of the Koyukuk river in 1900
(Maddren, 1913; Kurtak and others, 2002). Placer mining by hand methods and with heavy equipment
continued at erratic intervals until 1941, but only 243 ounces of gold production can be documented. These
were mined by ground sluicing and shoveling in 1937 and about 40 acres were said to have been mined by
that time (Reed, 1938). There was prospecting as recently as 1999 and numerous test pits, tailings piles, and
mining equipment from past mining were on the property in 2000. Sampling by the U.S. Bureau of Land
Management in the early 2000s.

Production notes:
Kurtak and others (2002) document production of 243 ounces of gold but the data are incomplete.

Reserves:
Kurtak and others (2002) estimate an 'inferred resource' of 50,000 cubic yards with a grade of 0.107 ounce
of gold per cubic yard.

Additional comments:

See also: Gold Bench (BTQ03).
MAS No. 0020390043

References:

Bottge, R.G., 1986, Maps summarizing land availability for mineral exploration and development in
northcentral Alaska, 1985: U.S. Bureau of Mines Open-File Report 70-86, 14 sheets.

Bundtzen, T.K., Swainbank, R.C., Wood, J.E., Clough, A.H., 1991 (1992), Alaska's Mineral Industry 1991:
AlaskaDivision of Geological & Geophysical Surveys, Special Report 46, 89 p.

Cobb, E.H., 1972, Metallic mineral resources map of the Bettles quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-387, 1 sheet, scale 1:250,000.

Cobb, E.H., 1978, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Beaver, Bettles, and Medfra quadrangles: U.S. Geological Survey Open-File Report 78-94,
54 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.
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the NORTH Commission: University of Alaska, Mineral Industry Research Laboratory Report No. 16, 306
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Mulligan, J.J., 1974, Mineral resources of the Trans-Alaska Pipeline corridor: U.S. Bureau of Mines
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Reed, .M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territorial
Department of Mines Miscellaneous Report 194-7, 201 p.

Schrader, F.C., 1904, A reconnaissance in northern Alaska across the Rocky Mountains, along Koyukuk,
John, Anaktuvuk, and Colville rivers and the Arctic coast to Cape Lisburne, in 1901, with notes by W.J.
Peters: U.S. Geological Survey Professiona Paper 20, 139 p.
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Primary Reference: Kurtak and others, 2002
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Last report date: 2010-04-18
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Site name(s): Davis Creek

Sitetype: Mine

ARDF no.: BT006

Latitude: 66.994 Quadrangle: BT D-1
Longitude: 150.4687

L ocation description and accuracy:

Davis Creek isatributary to the South Fork, Koyukuk River; the lower half mile of the creek has been
extensively mined. The mouth of Davis Creek isabout 3.6 miles northwest of the center of Grayling Lake.
The center of the mining is about 0.3 mile west of the center of section 17, T. 25 N., R. 13 W., of the
Fairbanks Meridian.

Commodities:

Main: Au

Other: Bi, Cu, W, Zn
Ore minerals; Bismuth?, gold, pyrrhotite, scheelite
Gangue minerals. Quartz

Geologic description:

The lower one-quarter to one-half mile of Davis Creek has been extensively placer mined by hand and
mechanized methods (Kurtak and others, 2002). Gold was discovered on Davis Creek prior to 1908 but
there apparently was little mining between World War | and World War 11 (Maddren, 1913; Reed, 1938).
Kurtak and others (2002) report small-scale mining from 1995 to 2001.

Placer gold was recovered on bedrock along the modern channel of Davis Creek and on benches on the
north side of the creek. For about a quarter mile above its mouth, Davis Creek cuts through gravel up to 50
feet thick that was probably deposited by the ancestral South Fork of the Koyukuk River. The modern
stream and bench placers may be the result of reworking this ancestral gravel. Samples of the placer
concentrates are anomalous in bismuth, tungsten, zinc, and copper. One placer concentrate assayed 1,591
part per million (ppm) bismuth and a soft metallic grain in the concentrates may have been native bismuth.

The total production is unknown but 242 ounces of gold were produced from 1900 to 1909 (Maddren,
1913). Kurtak and others (2002) estimate a resource of 23,000 cubic yards of gravel with an average grade
of 0.016 ounce of gold per cubic yard.

Bedrock near the mouth of the creek is Paleozoic chlorite schist with lenses of metamorphic quartz up to
1.0 foot thick (Kurtak and other, 2002). Select samples of quartz with pyrrhotite contained up to 150 parts
per hillion gold and 444 ppm copper. The schist is overlain by Jurassic, mafic volcanic and intrusive rocks,
Jurassic ultramafic rocks, and Cretaceous quartz-pebble conglomerate.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)
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Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39

Production Status: Yes
Site Status: Inactive

Workings/exploration:

The lower one-quarter to one-half mile of Davis Creek has been extensively placer mined by hand and
mechanized methods (Kurtak and others, 2002). Gold was discovered on Davis Creek prior to 1908 but
there was apparently little mining between World War | and World War 11 (Maddren, 1913; Reed, 1938).
Kurtak and others (2002) report small-scale mining from 1995 to 2001.

Production notes:

Thetotal production is unknown but 242 ounces of gold were produced from 1900 to 1909 (Maddren,
1913).

Reserves:
Kurtak and others (2002) estimate a resource of 23,000 cubic yards of gravel with an average grade of
0.016 ounce of gold per cubic yard.

Additional comments:
MAS No. 0020390037

References:
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Last report date: 2010-04-18
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Site name(s): Prospect Creek

Sitetype: Mine

ARDF no.: BT008

Latitude: 66.793 Quadrangle: BT D-2
Longitude: 150.5119

L ocation description and accuracy:

The mouth of Prospect Creek on the Jim River is near the Prospect Creek camp on the Dalton Highway.
There has been considerable mining and exploration along the lower 6.5 miles of Prospect Creek. The
coordinates are about 6 miles upstream on the creek where there was a substantial mining operation in 2001,
near the center of section 14, T. 23 N., R. 13 W., of the Fairbanks Meridian.

Commodities:
Main: Au
Other:

Oreminerals; Gold

Gangue minerals:

Geologic description:

Although gold was discovered on Prospect Creek in 1909 (Maddren, 1913) and there are numerous test
pits and tailings along the lower 6 or 7 miles of the creek that may predate World War 11, there were few
descriptions of the placers until the 1970s (Kurtak and others, 2002). In the 1970s and 1980s there was
much claim staking and and prospecting by several parties. The creek was placer mined in 1993 and 1997
and in 2001 there was a substantia placer mine using mechanized equipment and a washing plant about 6.5
miles above the mouth of the creek. There is no public record of production which may have been
substantial from 1993 to 2001.

The placers worked from the late 1990s to 2001 were in elevated bedrock benches; the gold was in blue
clay, covered by 3 to 20 feet of gravel on greenstone bedrock. The pay zones assayed 0.004 to 0.007 ounce
of gold per cubic yard. Nuggets weighted up to 0.7 ounce.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39
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Production Status: Yes; small
Site Status: Active?

Workings/exploration:

Although gold was discovered on Prospect Creek in 1909 (Maddren, 1913) and there are numerous test
pits and tailings along the lower 6 or 7 miles of the creek that may predate World War |1, there were few
descriptions of the placers until the 1970s (Kurtak and others, 2002). In the 1970s and 1980s there was
much claim staking and and prospecting by several parties. The creek was placer mined in 1993 and 1997
and in 2001 there was a substantial placer mine using mechanized equipment and a washing plant about 6.5
miles above the mouth of the creek. There is no public record of production which may have been
substantial from 1993 to 2001.

Production notes:
Thereis no public record of production which may have been substantial from 1993 to 2001.

Reserves:
None.

Additional comments:
MAS No. 0020390038
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of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska: Final Report: U.S. Bureau of Land Management Technical Report 50, v. 1
and 2, 845 p.

Kurtak, JM., Klieforth, R.F., Clark, J.M., and Williams, E.M., 1999, Mineral investigations in the Koyukuk
mining district, northern Alaska--Progress Report: U.S. Bureau of Land Management Open-File Report 74,
158 p.

Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p. 284-
315.

Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119 p.

Mulligan, J.J., 1974, Mineral resources of the Trans-Alaska Pipeline corridor: U.S. Bureau of Mines
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Department of Mines Miscellaneous Report 194-7, 201 p.
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Site name(s): Bonanza, Beef

Sitetype: Prospect

ARDF no.: BT009

Latitude: 66.6301 Quadrangle: BT C-1
Longitude: 150.0261

L ocation description and accuracy:

The Bonanza prospect is near the center of asmall hill informally called Windy Knob, which is about 14.8
miles at an azimuth of 302 degrees from the high peak of Dall Mountain. it is about 0.3 mile south-
southwest of the center of section 19, T. 21 N., R. 12 W., of the Fairbanks Meridian. Other similar, lower
grade deposits are scattered over an area about 1.5 miles wide and 5.5 miles long, which extends east into
the adjacent Beaver 1:250,000-scale quadrangle. The coordinates are the center of the Bonanza claim block,
which isthe locus of the principal mineral showingsin the area. The location is accurate.

Commodities:

Main: Mo, Pb, W, Zn

Other: Ag, Cu
Oreminerals: Chalcopyrite, molybdenite, pyrrhotite, scheelite, sphalerite
Gangue minerals: Calc-silicate minerals, garnet, pyroxene, quartz

Geologic description:

The Bonanza prospect was found by BP Exploration in 1976 by following up a stream-sediment anomaly
(Kurtak and others, 2002). From 1978 to 1982, the prospect was mapped and sampled by WGM Inc., Union
Carbide, and Patino Inc. Six trenches were cut.

The Bonanza prospect is the most significant of several deposits along a 5-mile long, east-striking belt of
intermittent skarn mineralization along the north side of the Cretaceous Kanuti Pluton which intrudes
Proterozoic and lower Paleozoic sedimentary rocks (Clautice, 1983, 1984, 1987; Kurtak and others, 2002;
Patton and others, 2009). At the Bonanza prospect, small masses of limestone are altered to calc-silcate
rocks that vary from fine-grained, siliceous pyroxene-garnet skarn to dark green, pyroxene skarn. The skarn
contains up to 10 percent pyrrhotite, coarse-grained scheelite, sphalerite, and minor chalcopyrite,
molybdenite, and galena. The scheelite commonly occurs as disseminated grainsin relatively sulfide-free
pyroxene-garnet skarn. Scheelite also occurs on fracture surfaces in calc-silicate schist and less commonly
in quartz veins. Molybdenite typically occurs as rosettes and small flakes in quartz veinsin biotite-quartz
monzonite and less commonly in aplite, pegmatite, and calc-silicate rock. The skarn zones are
discontinuous, irregularly shaped, and are up to 16 feet wide and 50 feet long. Kurtak and others (2002)
collected several samplesthat contained up to 1.44 percent tungsten, 1,438 parts per million (ppm) zinc, and
936 ppm lead. Clautice (1983) collected a sample that contained 0.89 percent tungsten, 300 grams of silver
per tonne, and 0.65 percent copper.

Kurtak and others (2002) briefly examined similar, lower grade skarn mineralization at the Beef claims,
about 1.6 mile east of the Bonanza prospect. Trace molybdenite was identified along fractures in the skarn;
a sample contained 521 ppm tungsten and 80 ppm molybdenum.

Alteration:
Calc-silicate skarn.

Age of mineralization:
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Cretaceous skarn deposit at the periphery of afelsic pluton.

Generic deposit model:

Deposit modd:
W skarn deposit (Cox and Singer, 1986; model 14a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
1l4a

Production Status. None
Site Status: Probably inactive

Workings/exploration:

The Bonanza prospect was found by BP Exploration in 1976 by following up a stream sediment anomaly
(Kurtak and others, 2002). From 1978 to 1982, the prospect was mapped and sampled by WGM Inc., Union
Carbide, and Patino Inc. Six trenches were cut.

Production notes:
None.

Reserves:
None.

Additional comments:;

The skarn mineralization extends east into the Beaver, 1:250,000-scale, quadrangle.
MAS No. 0020390051

Refer ences:
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Open-File Report 66-78, 15 p.
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Alaska: Fairbanks, University of Alaska, M.Sc. thesis, 120 p., 1 map, scale 1:20,275.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.

Patton, W.W., Jr., Wilson, F.H., Labay, K.A., and Shew , Nora, 2009, Geologic map of the Y ukon-Koyukuk
Basin, Alaska: U.S. Geological Survey Scientific Investigations Map 2909, 26 p., 2 sheets, scale 1:500,000.

Primary Reference: Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Unnamed (southeast of Sithylemenkat L ake)

Sitetype: Occurrences

ARDF no.: BT018

Latitude: 66.0265 Quadrangle: BT A-3
Longitude: 151.1472

L ocation description and accuracy:

This record describes several lode occurrences approximately 9 to 10 miles southeast of the center of
Sithylemenkat Lake. The occurrences are centered at an elevation of about 2,350 feet, about 0.3 mile east-
northeast of the center of section 21, T. 14 N., R.17 W., of the Fairbanks Meridian. Similar lode deposits are
about 1 mile south and about 1.5 mile northeast. The location is accurate. (See also the nearby tin placer at
the head of Kanuti Kilolitha River (BT020) whose source is probably these lode deposits.)

Commodities:
Main: Sn
Other: As, Bi, Cs, Cu, Nb, Pb, Rb, REE, Ta, W

Ore minerals: Arsenopyrite, cassiterite, galena, hematite, ilmenite, magnetite, molybdenite, monazite?, pyrite,
wolframite

Gangue minerals. Chlorite, garnet, quartz, sericite, tourmaline

Geologic description:

Thetin lodes and placersin this area were first identified by Asarco in 1975 after areview of geochemical
data collected by the U.S. Geological Survey in 1968 and 1969 (Patton and Miller, 1973; Kurtak and others,
2002). From 1975 to 1983 a succession of companies and organizations including the U.S. Bureau of Mines,
WGM Inc., British Petroleum, Patino Inc., and Doyon Ltd. mapped and studied the lodes and placers
(Bright, 1989; WGM Inc., 1978, 19793, 1979b, 1980a, 1980b; Patino Ltd., 1981, 1982; Barker and Foley,
1986).

The lode tin prospects are associated with the Early Cretaceous Sithylemenkat granitic batholith (Barker
and Foley, 1986; Kurtak and others, 2002). Cassiterite has been identified in chlorite-rich and locally
magnetite-bearing greisen zones in the granitic rocks. Mineralized samples exhibit variable effects of
greisenization, with tourmaline and magnetite sometimes present. Sericite-quartz veins and altered dikes
contain abundant secondary chlorite and may contain up to several percent sulfides. The sulfide minerals
include pyrite, arsenopyrite, galena, and molybdenite. The greisen range in color from light to dark green;
the highest tin values are in the darker varieties. The extent of the greisen is difficult to determine owing to
poor exposures. Some zones have been traced for as much as 1,200 feet, and one greisen zone is up to 10
feet thick (Barker and Foley, 1986).

Thin sections of the greisen show relict porphyritic texture; feldspar phenocrysts are replaced by
intergrown quartz and sericite, which in the more altered samples are replaced by chlorite and clay minerals.

Greisen samples contained 25 to 2,300 parts per million (ppm) tin (Barker and Foley, 1986). The analyses
also showed up to 5,126 ppm arsenic, 326 ppm, bismuth, 253 ppm cesium, 1,808 ppm copper, 3.4 percent
lead, 1,156 ppm rubidium, 135 ppm tungsten, and 4,044 ppm zinc. Other samples contained anomalous tin,
zinc, copper, and lead, aswell as up to 25.9 ppm silver, 75.6 ppm uranium, and 101 ppm thorium (Kurtak
and others, 2002).

Alteration:
Greisenization.
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Age of mineralization:

The Sithylemenkat pluton, which is probably the source of the deposits, is Early Cretaceous based on a
K/Ar date of 106 +/- 3 my for biotite (Patton and Miller, 1973).

Generic deposit model:

Deposit model:
Sn greisen deposits (Cox and Singer, 1986; model 15c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
15c

Production Status: None
Site Status: Undetermined

Workings/exploration:

Considerable mapping and sampling of the lode tin deposits by several government and private
organizations from 1975 to 1983.

Production notes:
None.

Reserves:
None.

Additional comments:;
MAS No. 0020390061
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Last report date: 2010-04-18
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Site name(s): Unnamed (near Prospect Creek)

Sitetype: Prospect
ARDF no.: BT019
Latitude: 66.7756 Quadrangle: BT D-2
Longitude: 150.591

L ocation description and accuracy:

This prospect isin the canyon of Prospect Creek, about 4.0 mile east-southeast of the Prospect Creek
camp on the Dalton Highway. It is about 0.3 mile east of the center of section 33, T. 23 N., R. 14 W., of the
Fairbanks Meridian.

Commaodities:

Main: Au,Cu, Pb, Zn

Other:
Oreminerals: Chalcopyrite, galena, sphalerite
Gangue minerals. Quartz

Geologic description:

An east-trending, vertical(?), felsic dike or sill, 50 or more feet thick, is exposed in a series of knobs for
about 0.8 mile in the canyon of Prospect Creek (Kurtak and others, 2002). The dike locally contains a
stockwork of quartz veinlets with minor chalcopyrite, galena, and sphalerite. The rocks on the south side of
Prospect Creek are interlayered slate, siltstone, phyllite, and andesite. The rocks on the north side of the
creek are Triassic to Jurassic basalt, diabase, and gabbro. Samples of the quartz veinlets contained up to
1,522 parts per million (ppm) zinc, 835 ppm lead, 130 ppm copper, and 24 parts per billion gold. Avalon
Development Corporation explored in the areain 1999.

Alteration:
Age of mineralization:
Generic deposit model:
Deposit model:
Mineralized felsic dike with chalcopyrite, galena, and sphalerite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None

Site Status: Undetermined
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Workings/exploration:
Only limited sampling by government and industry.

Production notes:
None.

Reserves:
None.

Additional comments:
MAS No. 0020390066

Refer ences:

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigations in the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.

Patton, W.W., Jr., Miller, T.P., and Box, S/F., 1989, Road log from Y ukon Crossing (mile 56) to South Fork
Koyukuk River (mile 156.2) in Mull, C.G., and Adams, K.E., eds., Dalton Highway, Y ukon River to
Prudhoe Bay, Alaska, Bedrock geology of eastern Koyukuk basin, central Brooks Range and southcentral
Arctic Slope, Alaska Division of Geologica and Geophysical Surveys, Guidebook 7, v. 1, p. 69.

Primary Reference: Kurtak and others, 2002
Reporter(s): D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Unnamed (at head of Kanuti Kilolitna River)

Sitetype: Prospect

ARDF no.: BT020

Latitude: 66.043 Quadrangle: BT A-3
Longitude: 151.2587

L ocation description and accuracy:

This placer prospect covers about 1.4 mile of an unnamed tributary at the head of Kanuti Kilolitna River.
It isabout 6.7 miles southeast of the center of Sitylemenkat Lake in the northern half of section 13, T. 14 N.,
R. 18 W., of the Fairbanks Meridian.

Commaodities:

Main: Sn

Other: Cb, REE, Ta, W
Oreminerals. Cassiterite, garnet, hematite, ilmenite, monazite?, pyrite, wolframite
Gangue minerals:

Geologic description:

Tin lodes and placersin this areawerefirst identified by Asarco in 1975 after areview of geochemical
data collected by the U.S. Geological Survey in 1968 and 1969 (Patton and Miller, 1973; Kurtak and others,
2002). From 1975 to 1983 a succession of companies and organizations including the U.S. Bureau of Mines,
WGM Inc., British Petroleum, Patino Ltd., and Doyon Ltd. mapped and studied the lodes and placers
(Bright, 1989; WGM Inc., 1978, 1979a, 1979b, 1980a, 1980b; Patino Ltd., 1981, 1982; Barker and Foley,
1986). The lode tin deposits and the tin placers are associated with the Early Cretaceous Sithylemenkat
granitic batholith (Barker and Foley, 1986; Kurtak and others, 2002).

A 1.4-mile section of the upper Kanuti Kilolitna River was drilled and bulk sampled by Patino Ltd. in
1980 and 1981 (Patino Inc., 1981, 1982). Placer samplestaken in gravel that averaged about 20 feet thick
contained up to 0.4 pound of tin per cubic yard, with lesser tantalum, columbium, tungsten, and rare earth
minerals. In addition to cassiterite, the placer concentrates also contained wolframite, pyrite, ilmenite,
hematite, garnet, and monazite (?). Patino estimated an 'indicated resource' of 3.5 million cubic yards that
contained an average of 0.67 pound of tin per cubic yard. But they concluded the placer was uneconomic
because of its small size and low grade.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Alluvia tin placer (Cox and Singer, 1986; model 39¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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3%
Production Status: None
Site Status: Undetermined

Workings/exploration:

Tin lodes and placersin this areawerefirst identified by Asarco in 1975 after areview of geochemical
data collected by the U.S. Geological Survey in 1968 and 1969 (Patton and Miller, 1973; Kurtak and others,
2002). From 1975 to 1983 a succession of companies and organizations including the U.S. Bureau of Mines,
WGM Inc., British Petroleum, Patino Inc., and Doyon Ltd. mapped and studied the lodes and placers
(Bright, 1989; WGM Inc., 1978, 1979a, 1979b, 1980a, 1980b; Patino Ltd., 1981, 1982; Barker and Foley,
1986). A 1.4-mile section of the upper Kanuti Kilolitna River was drilled and bulk sampled by Patino Ltd.
in 1980 and 1981 (Patino Ltd., 1981, 1982).

Production notes:
None.

Reserves:

Patino Ltd. (1981, 1982) estimated an 'indicated resource’ of 3.5 million cubic yards that contained an
average of 0.67 pounds of tin per cubic yard. But they concluded the placer was uneconomic because of its
small size and low grade.

Additional comments:
MAS No. 0020390067
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Site name(s): No Name Creek

Sitetype: Prospect

ARDF no.: BT021

Latitude: 66.1191 Quadrangle: BT A-1
Longitude: 150.0608

L ocation description and accuracy:
The prospect is about 8 to12 miles up the No Name Creek valley from its confluence with the Ray River.

Site for this record is the confluence of the south fork of No Name Creek and a small, unnamed tributary
from the north. Accuracy of the location isless than 1,000 feet. The prospect area extends into the Beaver
Quadrangle. The prospect areais accessible from the Dalton Highway, which crosses the creek about three
miles downstream of the site. This placer prospect is on, and potentially includes much of the lower No
Name Creek valley, although the creek isinfilled with loess and vegetation and drilling would be required.
Mineralized exposures at the site are limited to hand trenches that expose a series of bench channelsto both
the north and south of the present drainage (Barker, 1991a,b), located in the NWY4, NE % Section 22 and the
SW % of the SE ¥4 Section 15, T. 15 N., R. 12 W., of the Fairbanks Meridian.

Commaodities:

Main: Au, Sn

Other: Nb, REE, Ta, Ti, W, Zr
Oreminerals: Cassiterite, gold, ilmenite, monazite, wolframite, xenotime, zircon
Gangue minerals:

Geologic description:

The No Name Creek drainage, including its southern fork with headwaters in the Ft. Hamlin Hills pluton,
flows southwesterly approximately 20 miles, ultimately joining the Ray River at the point where the Ray
bends south to join the Y ukon River. Much of the No Name Creek drainage downstream of the Dalton
Highway isincised into, or has cut through, Miocene-age basalt flows (Albanese, 1987; Barker, 19914, b)
that overlay Tertiary (?) white gravel (Barker, 1991b). At least low grade placer tin, rare earth elements
(REE), and gold occur in all heavy mineral samples collected from poorly exposed cutbanks downstream of
the Dalton Highway (Barker, 1983, 1991a). At the site, however, remnant channel exposures on several low
bench features contain up to six pounds of tin per cubic yard (3,580g/m3) plus significant REE mineral
concentrate. Gold is noted in all samples from lower No Name but is absent in the bench channels upstream
at the site (Barker, 1991a).

The Fort Hamlin Hills pluton is considered part of the broad northeast-trending peraluminous Ruby
Batholith of central Alaska (Chapman and others, 1982; Patton and Miller,1970, 1973; Barker and Foley;
1986; Herreid, 1969). Generally the granitic rocks are coarse-grained, equigranular to porphyritic,
orthoclase-biotite-quartz monzonite varying to granite with subordinate phases of aplite, biotite aplite,
tourmaline aplite, and fine-grained quartz monzonite. Tourmaline pegmatite phases have been recognized
locally. The granitic rocks cut Paleozoic schist, phyllite, quartzite, and lesser greenstone and limestone. The
granitic plutons feature alteration zones including chloritic and hematic greisen veins/bodies that are the
apparent source of at least some of the detrital cassiterite and REE minerals. Mineralogical examination of
heavy mineral concentrates from the remnant bench channels confirmed abundant cassiterite and an
anomalously high percentage of xenotime relative to monazite (Mariano, A., mineralogist, 2012, personal
communication).

The heavy mineral concentration is enhanced by multiple stages of fluvial downcutting of the No Name
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Creek drainage which has repeatedly re-concentrated earlier sediments. The result of this channel down-
cutting/reworking/re-deposition at continually lower elevationsis a highly concentrated heavy mineral
fraction. Remnants of former alluvia terrace deposits occur high on the west and north slopes of the Fort
Hamlin Hills and are found to mantle the basalt flows on lower No Name (Albanese, 1987, Barker, 1991b).
Each repeated downcutting event removes and transports more of the lighter aggregate downstream, thus
potentially upgrading the residual heavy mineral concentrations. Upgrading of the heavy mineral fractionin
the alluvial depositsiswell exemplified by the series of bench channels on east fork of No Name Creek
where the highest grades are in the lowest elevation bench channels.

Remnant (late Tertiary?) terraces as high as 100 meters (320 feet) along the |eft limit of No Name near the
Dalton Highway are evidence of ancient alluvia gravel deposition and though mineralized they contain less
REE and tin in heavy mineral fractions than the present creek bed. These high-level channels of ancient No
Name Creek have been developed for construction aggregate used along the Trans Alaska Pipeline (Barker,
1991a).

Alteration:

Thermal alteration from the batholith is widespread and silicification extends well into the Paleozoic host
rocks. Locally extensive, tourmalization, potassic, carbonate, and argillic styles of advanced alteration can
be mapped and generally are associated with regional-scale faulting. Such zones of altered and weakened
rock giveriseto locally intense large-scale disintegration of the bedrock granite, which has released the
contained heavy minerals. Source of the placer tin- and REE- minerals appears to be widespread argillic
alteration and greisen vein-like occurrences locally overprinted with chloritic and/or hematic alteration
(Herreid, 1969; Barker and Foley, 1986). Greisen samples will generally contain 100 ppm to as much as
2500 ppm Sn and elevated REE. Cassiterite has also been found associated with quartz veins at a few
locations in the batholith. The older fluvial deposits as represented by the remnant channels on No Name
Creek also exhibit a degree of residual (in-place) concentration that are characterized by feldspar grains
altered variably to white and brown clayey quartz-rich sediments that are locally seen to grade upward into
unaltered cross-bedded fluvia gravel.

Age of mineralization:

The Ruby batholith region is within the glacial ice-free Quaternary province of Beringia, defined as the
non-glaciated intermontane region extending from eastern Siberia and eastward across a then-dry Bering
Seafloor, thence transecting interior Alaska, and extending into northwestern Canada. Across the Beringia
region, the fluvial processes have generally continued since the Tertiary and consequently the region is
historically known for the Pleistocene mammals that survived there, as well as a multitude of placer gold
camps and districts such as the Klondike. In the Ruby batholith region, the on-going erosional and mineral
concentration processes that concentrated valuable heavy minerals have apparently remained uninterrupted
since the late Tertiary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer tin (Cox and Singer, 1986; model 39¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
3%

Production Status: None
Site Status: Active

Workings/exploration:

The No Name Creek prospect has been explored by the U.S. Bureau of Mines as part of the Critical and
Strategic Minerals Program in the 1970s-1980s (Barker, 1983, 1991a,b; Barker and Foley, 1986). Gravel
samples have been collected and processed from numerous locations along the creek and from the remnant
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bench channels at the site. All samples were processed by gravity methods for the analysis of the heavy
mineral content (Barker, 1991a). Ucore Rare Metals, Inc. acquired the No Name Creek claim block in 2011
and in 2012 announced additional sample results for heavy mineral concentrates from the bench channels
(see data table http://ucore.com/proj ects/ray-mountains-alaska and (Ucore.com, Ucore Confirms
Widespread Rare Earth Mineralogy in Central Alaska, January 16, 2012).

Production notes:
None.

Reserves:

A ‘very preliminary’ estimate of the tin resource potential for the combined Ray River and No Name
Creek drainages was made by the U.S. Bureau of Mines ‘for the purpose of land-use management and
planning purposes.” A total of 62 to as much as 172 million pounds-tin in 300 million cubic yards of gravel
was estimated to be present (Barker, 1991a). Grade is estimated between 0.2 and 0.5 pounds-tin per cubic
yard; highest grade values are mostly from upper No Name Creek. No estimate was made for the REE, gold,
or other possible placer minerals.

Additional comments:

No Name Creek flows through lands on which the State of Alaska hasfiled *Priority Selection” under the
land entitlement provision of the 1959 Statehood Act. Various temporary land withdrawals remain to be
lifted by the Bureau of Land Management (BLM) before these sel ections can be processed. The BLM will
not issue any permits for surface disturbance activities including exploration under these withdrawals or
State Selection status.
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Sitename(s): Gravel Pit Prospect No. 2

Sitetype: Occurrence

ARDF no.: BT022

Latitude: 66.0286 Quadrangle: BT
Longitude: 150.1823

L ocation description and accuracy:

The siteislocated about 6.5 miles southeast of the No Name Creek bridge and uphill (easterly) from the
Dalton Highway. The site is southeast of the pipeline crossing over Fort Hamlin Hills Creek. The site for
thisrecord isagrave pit adjacent to the Trans-Alaska Pipeline. The occurrence is accessible from the
Dalton Highway with permission of the Pipeline security personnel. Accuracy of the location isless than
1000 feet. The siteislocated in the NEY4, NE ¥4 Section 20, T. 14 N., R. 12 W, of the Fairbanks Meridian.

Commaodities:

Main: REE, Sn

Other: Nb, Ti, W, Zr
Oreminerals: Cassiterite, monazite, wolframite, xenotime, zircon
Gangue minerals:

Geologic description:

At the site, abulk channel sample from awell-developed remnant channel exposed in the wall of a gravel
pit contained 0.24 pounds of tin per cubic yard (Barker, 1991a). The channel isincised into granite bedrock
of the Fort Hamlin Hills pluton. The channel is composed granitic and metasedimentary gravel and semi-
rounded granitic boulders, and likely represents an ancient channel of the Fort Hamlin Hills Creek. The Fort
Hamlin Hills pluton is considered part of the broad northeast-trending peraluminous Ruby Batholith of
central Alaska (Chapman and others, 1982; Patton and Miller, 1973; Barker, 2012; Barker and Foley, 1986;
Herreid, 1969). Generally the granitic rocks are coarse-grained equigranular to porphyritic orthoclase-
biotite-quartz monzonite varying to granite with subordinate phases of aplite, biotite aplite, tourmaline
aplite, and fine-grained quartz monzonite. Tourmaline pegmatite phases have been recognized locally. The
granitic rocks cut Paleozoic schist, phyllite, and quartzite within a half-mile downhill to the west.

Alteration:

Thermal alteration from the batholith is widespread and silicification extends well into the Paleozoic host
rocks. The source of the placer tin and rare earth el ement minerals appears to be unexposed greisen zonesin
the granite in the Fort Hamlin Hills Creek valley. Greisen samples from the Ruby Batholith region will
generaly contain 100 ppm to as much as 2500 ppm tin and elevated rare earth elements. Cassiterite has also
been found associated with quartz veins at afew locations el sewhere.

Age of mineralization:
Quaternary; the occurrence represents ongoing erosional and mineral concentration processes that have
concentrated valuable heavy minerals, a process that has apparently continued since the late Tertiary.
Multiple stages of fluvial activity and downcutting of the Ray River drainage and its tributaries has
resulted in these streams further incised into local bedrock. The Prospect Pit #2 occurrence represents an
ancient channel abandoned as the creek cut new channelsto its present level several hundred feet lower than
the site (Barker, 1991a,b). Sampling of the present channel of Fort Hamlin Hills Creek was not possible due
toinfilling of frozen silt and vegetation.
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These remnant terraces and channels, as high as 300ft (100 m) above present drainages along the west of
the Fort Hamlin Hills pluton, are evidence of ancient (late Tertiary(?)) aluvial gravel deposition and are
now perched above present-day channels of the No Name Creek and the Ray River valleys (Barker, 1991a,
b, 2012).

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Sn (Cox and Singer, 1986; model 39¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
3%

Production Status: None
Site Status: Inactive

Workings/exploration:

The Gravel Pit Prospect No. 2 occurrence has been mapped and sampled by the U.S. Bureau of Mines as
part of the Critical and Strategic Minerals Program in the 1970s-1980s (Barker, 1983, 19914, 1991b). The
occurrence serves as evidence of the evolving development of the accumulated placer mineralsin the
present active channel of Fort Hamlin Creek, which isinfilled with silt and vegetation. All samples were
processed by gravity methods for the analysis of the heavy mineral content (Barker, 1991a).

Production notes:
None.

Reserves:
None.

Additional comments:
The site is gated due to the close proximity to the Trans Alaska Pipeline.
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Site name(s): Gravel Pit Prospect No. 1

Sitetype: Occurrence

ARDF no.: BT023

Latitude: 66.1212 Quadrangle: BT A-1
Longitude: 150.132

L ocation description and accuracy:

The siteis located adjacent to the Trans-Alaska Pipeline about 0.5 miles southeast of its crossing of No
Name Creek and east from the Dalton Highway. Site for thisrecord is along the north side of the gravel pit
and accurate to within 500 feet. The occurrence is accessible from the Dalton Highway with permission of
the pipeline security personnel. Two mineralized ancient channel exposures were mapped and sampled in
the pit wall (Barker, 1991a,b). The site islocated in the W1/2 SE1/4 Section 17, T. 14 N., R. 12 W., of the
Fairbanks Meridian.

Commaodities:

Main: REE, Sn

Other: Nb, Ti, W, Zr
Oreminerals: Cassiterite, ilmenite, monazite, wolframite, xenotime, zircon
Gangue minerals.

Geologic description:

At the site, two well-devel oped remnant channels are exposed in the wall and floor of agravel pit perched
on a prominent basalt bluff facing north toward the present No Name Creek. Channels are oriented to the
southwest as is the modern No Name channel. These perched channels are ancestral No Name Creek, which
is now located about 2000 feet north and about 150 feet lower. Samples contain trace to 0.12 pounds of tin
per cubic yard (Barker, 19914, b). The channels are filled with coarse gravel including cobbles of mostly
granitic rock of the Fort Hamlin Hills pluton, schist, and quartz. Exposures were sampled where the
channels areincised into basalt bedrock. The Fort Hamlin Hills pluton is considered part of the broad
northeast-trending peraluminous Ruby Batholith of central Alaska (Chapman and others, 1982; Patton and
Miller, 1970, 1973; Barker and Foley, 1986; Herreid, 1969). Generally the granitic rocks are coarse-grained
equigranular to porphyritic orthoclase-biotite-quartz monzonite varying to granite with subordinate phases
of aplite, biotite aplite, tourmaline aplite, and fine-grained quartz monzonite. Tourmaline pegmatite phases
have been recognized locally in the nearby granite pluton.

Alteration:

Thermal alteration from the batholith is widespread, and silicification extends well into the Paleozoic host
rocks. Source of the placer tin and rare earth element minerals appears to be unexposed greisen zones in the
granitein the Fort Hamlin Hills pluton. Greisen samples will generally contain 100 ppm to as much as 2500
ppm tin and elevated levels of rare earth elements. Cassiterite has also been found associated with
silicification and quartz veins at afew locations elsewhere.

Age of mineralization:
Quaternary; the occurrence represents ongoing erosional and mineral concentration processes that have
concentrated valuable heavy minerals, a process that has apparently continued locally since the late Tertiary.
An age-date from a nearby basalt flow indicates an age of 30.59 m.y. +/- 0.92 (Albanese, 1987). Multiple
stages of fluvia activity and downcutting of the No Name Creek drainage has obviously occurred near this
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site.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer tin (Cox and Singer, 1986; model 39¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
3%

Production Status. None
Site Status: Inactive

Workings/exploration:

The Gravel Pit Prospect No. 1 occurrence has been mapped and sampled by the U.S. Bureau of Mines as
part of the Critical and Strategic Minerals Program in the 1970s-1980s (Barker, 1983, 1991a,b, 2012). The
occurrence serves as evidence of the evolving development of the accumulated placer mineralsin the
present active channels of No Name Creek.

All samples were processed by gravity methods for the analysis of the heavy mineral content and the
channel samples contain trace to 0.12 pounds of tin per cubic yard (Barker, 19914). Values for contained
REE were not estimated.

Reworking the fluvial sediment from these elevated channels due to downcutting of the modern stream
generaly will generally increase the grade of the heavy mineral content. By comparison, gravel from a
small bar in the modern channel due north of Gravel Pit Prospect #1 contained 0.17 poundstin per cubic
yard. Discontinuous exposures of the ancient channelsin Gravel Pit Prospect No. 1 would be expected to be
present at similar elevations to the northeast and southwest.

Production notes:
None.

Reserves:
None.

Additional comments:
The site is gated due to the close proximity to the Trans Alaska Pipeline.
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Site name(s): Unnamed (east fork of Kilolitna River)

Sitetype: Prospect

ARDF no.: BT024

Latitude: 66.0395 Quadrangle: BT A-3
Longitude: 151.0673

L ocation description and accuracy:

The prospect is a series of tin, tungsten, and rare earth element placer prospects along the entire 10-mile
length of the unnamed creek upstream of its confluence with the Kilolitna River. The site for thisrecord is
the confluence of the two principal upper tributaries. Accuracy of the location is lessthan 1,000 feet. The
siteislocated in the SW¥4, NW¥4 Section 13, T. 14 N., R. 17 W., of the Fairbanks Meridian, but the
prospect includes Sections 2, 7, 9, 10, 11, 13, 14, 15, 16, 17, 18, 23, and 24 of T. 14 N., R. 17 W,
continuing west into T. 14 N., R. 18 W. Sections 12, 13, and 14. The prospect areais best accessible by
helicopter from the Dalton Highway.

Commodities:

Main: Sn, W

Other: Nb, REE, Ta, Ti, Zr
Oreminerals: Cassiterite, ilmenite, monazite, scheelite, wolframite (ferberite end-member), xenotime, zircon
Gangue minerals.

Geologic description:

The 10-mile long, unnamed creek, referred to by Ucore Rare Metals, Incorporated as the Caribou Heights
prospect, drains about one-third of the known extent of the Sithylemenkat pluton (Ucore, 2012, 2014).
Geological investigations recognized regional tin potential as early as 1969 (Herreid, 1969; Patton and
Miller, 1970, 1973; Barker, 1983; and in early 1980s tin was specifically recognized in the valley of this
record (Barker and Foley, 1986; Barker, 2012). Additional regional geochemical sampling by the Alaska
Division of Geological and Geophysical Survey was reported in Bachmann, and others (2013).

The Sithylemenkat pluton is considered part of the broad northeast-trending peraluminous Ruby Batholith
of central Alaska (Patton and Miller, 1970, 1973; Barker and Foley, 1986; Herreid, 1969). Generaly, the
granitic rocks are coarse-grained, equigranular to porphyritic, orthoclase-biotite-quartz monzonite varying to
granite with subordinate phases of aplite, biotite aplite, tourmaline aplite, and fine-grained quartz
monzonite. Tourmaline pegmatite phases have been recognized locally. The granitic rocks cut Paleozoic
schigt, phyllite, quartzite, and lesser greenstone and limestone. Mineralogical examination of heavy minera
concentrates from the bench channels and streambed samples confirmed abundant cassiterite and rare-earth
minerals of monazite and xenotime (Barker and Foley, 1986).

Alteration:

The granitic pluton features alteration zones, including a large central area of argillic alteration enveloping
chloritic and hematic greisen veins/bodies that are the apparent source of at least some of the detrital
cassiterite, wolframite, and REE minerals. A three-mile long north-northeast trend of these intermittent and
Cross-cutting greisen veins/zones occurs along the ridgesin sections 11, 14, 21, and 22, T. 14 N., R. 17 W,
immediately south of this creek (see Figures 6 and 7 in Barker and Foley, 1986).

Thermal alteration from the batholith is widespread and silicification extends well into the Paleozoic host
rocks. Locally extensive, tourmalization, potassic, carbonate, and argillic styles of advanced alteration can
be mapped and generally are associated with regional-scale faulting. Such zones of altered and weakened
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rock giveriseto locally intense large-scale disintegration of the bedrock granite, which has released the
interstitial or disseminated heavy minerals. The source of the placer tin and rare earth minerals appears to
be widespread argillic alteration and greisen vein-like occurrences as described above, locally overprinted
with chloritic and/or hematitic alteration (Herreid, 1969; Barker and Foley, 1986). Greisen samples will
generaly contain 100 ppm to as much as 2500 ppm tin and elevated rare earth elements.Cassiterite has also
been found associated with quartz veins at afew locations in the batholith.

Age of mineralization:

The prospect is Quaternary age. The Ruby batholith region iswithin the glacial ice-free Quaternary
province of Beringia, defined as the non-glaciated intermontane region extending from eastern Siberia
eastward across a then-dry Bering Sea floor, thence transecting interior Alaska, and extending into
northwestern Canada. Across the Beringia region, the fluvial processes have generally continued since the
Tertiary and the ongoing erosional and mineral concentration processes continue to concentrate valuable
heavy minerals. A few small cirques are evident to the south in the higher elevations of the Ray Mountains,
but evidence of glacia disruption of accumulating placer gravel deposits at this site was not seen.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer tin (Cox and Singer, 1986; model 39¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
3%

Production Status: None
Site Status: Active

Workings/exploration:

The prospect valley of the east fork of the Kilolitha River has been explored by the U.S. Bureau of Mines
as part of the Critical and Strategic Minerals Program in the 1970s-1980s. In 1970s tin and tungsten
potential of the areas adjacent to the Trans-Alaska pipeline were investigated and included 17 sample sites
within this prospect area (Barker, 1983) and nearly all were anomalous; Barker and Foley, in 1986, sampled
the creek for its placer potential, described the apparent placer prospect, and reported results for 30
concentrated samples. In 2011 Ucore Rare Metals, Incorporated, through their subsidiary Landmark Alaska,
LLP, filed aclaim block and reported more detailed sample results for 27 heavy mineral concentrates from
several specific bench and active channel areas (see data table, Ucore, 2012, 2014). Bucket-size channel
samples of an exposed bench deposit along the uppermost right limit of the southern tributary reported as
much 9,700 g of rare earth elements plus tin per cubic meter of gravel. Generally anomalous results occur
along the length of the creek though frozen ground makes sampling difficult. An additional well-defined
mineralized terrace was located along the left limit of the creek in Section 13, T. 14 N., R. 18 W. (Ucore,
2012).

Production notes:
None.

Reserves:
None.

Additional comments:

The creek flows through lands on which the State of Alaska hasfiled ‘Priority Selection’ under the land
entitlement provision of the 1959 Statehood Act. Various temporary land withdrawals remain to be lifted by
the Bureau of Land Management (BLM) before these selections can be processed. The BLM will not issue
any permits for surface disturbance activities including exploration under these withdrawals or State
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Selection status. Mining claims staked in the vicinity of this prospect are located according to the State of
Alaska regulations for mineral locations on State Selected land.
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Site name(s): Fort Hamlin Hills M etallifer ous Coal

Sitetype: Occurrence

ARDF no.: BT025

Latitude: 66.0 Quadrangle: BT A-1
Longitude: 150.3386

L ocation description and accuracy:

The sitelocation isthe Ray River drainage where the river enters the Bettles quadrangle. The occurrences
are found in a series of about six small topographic basins through which the Ray River meanders. Samples
of mineralized occurrences begin on the west at 66.0240N, 150.2932W, and mineralized occurrences extend
downstream for about twelve milesto at least 65.9331N, 150.0180W, where the occurrence areais covered
by Quaternary gravel. It is possible that occurrences extend downstream to within amile of the confluence
with the Y ukon River. Accuracy of the site and sample locations presented here is about 1,000 feet. The site
location isin the SEY,, NE ¥4 Section 32, T.14 N., R. 13 W., of the Fairbanks Meridian. An additional,
geologically related occurrence location is reported approximately 10 miles farther upstream of the site
report area and is described in the Tanana Quadrangle records (Sample No. 1, located at 65.9852,
150.5560).

Commaodities:

Main: Ge, Pb, W

Other: Ag, Au, Cu, Ga, Mo, REE, Sh, U, Zr
Oreminerals:
Gangue minerals. Coal, coa ash

Geologic description:

Metalliferous coal beds occur in small, semi-closed basins along the lower Ray River immediately west of
the Fort Hamlin Hills pluton and east of the Ray River pluton (Barker, 2006). Both plutons are considered
part of the broad, northeast-trending, peraluminous Ruby Batholith of central Alaska (Patton and Miller,
1973; Barker and Foley, 1986). Generally the granitic rocks are coarse-grained, equigranular to porphyritic,
orthoclase-biotite-quartz monzonite varying to granite with subordinate phases of aplite, biotite aplite,
tourmaline aplite, and fine-grained quartz monzonite. Tourmaline pegmatite phases have been locally
recognized. The granitic rocks cut Paleozoic schist, phyllite, quartzite, and lesser greenstone and limestone.
The Ray River coa-bearing basins are part of aregional series of Tertiary basins that occur intermittently
along the southeast margin of the batholith.

Along the lower Ray River the small, semi-closed basins, are mapped as graben features and range from
several square milesin areato aslittle as 200 acres (Barker, 1991b, 2006). Metals are found highly
concentrated in the calcium-rich coal ash derived from the coal. When prepared according to American
Society for Testing Materials (ASTM, 1979) standards, ash samples will contain 0.01 to in excess of 1.0
percent each of germanium, lead, and tungsten. Ash samples also contain up to 0.5 percent total rare earth
elements, and up to 0.1 percent antimony, copper, gallium, molybdenum, uranium, and zirconium. Gold and
silver values are also present. All samples are variably mineralized within these limits (Barker, 2006).
Tungsten in particular is consistently present with over half of the 21 samples analyzed found to contain in
excess of 0.25 percent W.

The coal beds are poorly exposed and only several small rubble crops were located. However, during high
water events the Ray River will rip coal fragments from the coal beds within the mudstone and
conglomerate section that comprises the shallow bedrock under the river alluvium in this region. Most of the
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samples comprise random chip collections of fresh material found on gravel bars following spring breakup
and the accompanying seasonal high water.

Alteration:

Metal valuesin coal appear related to a northeast-trending series of geothermal springs that altered and
mineralized the organic material during and/or after the coal-forming period, a process that was perhaps
accentuated by overlying fissure basalt flows. Phosphoric ateration at the underlying contact of the basalt
flows was mapped at an outcrop on the Ray River (Barker, 2006). Known geothermal springs extend about
65 miles N 60 E from Ishtalitna Creek on the southwest to the Dall River on the northeast and are assumed
to correlate to a splay of the Porcupine-Kaltag fault.

Age of mineralization:

A sample of tephrafrom the Coal Creek-Dall River section was dated at 38.6 +/- 1.6 Ma (Barker, 1981).
Albanese, 1987, reported an age of 30.59 m.y. +/- 0.92 Mafor the basalt flows at alocation nearer the
Dalton Highway and immediately east of the Ray River. Coal from the Ft. Hamlin Hills areais estimated to
be Eocenein age.

Generic deposit model:

Deposit modd:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Inactive

Workings/exploration:

The site was explored by the U.S. Bureau of Mines as part of the Critical and Strategic Minerals Program
in the 1970s-1980s (Barker, 1981, 1991b, 2006; Barker and Foley, 1986). All coal rank analyses and
preparation of 21 coal ash samples were done by the University of Alaska, Mineral Industry Research
Laboratory. Metal values were determined by certified commercial laboratories.

Coal in the Fort Hamlin Hills area, when fresh, will break with a conchoidal fracture and will have an
apparent rank of high-volatile, lignite A to subbituminous B, generally with a 6-10 weight percent ash yield.
Maceral composition is dominated by vitrinite. Higher metal values of the Fort Hamlin area coal beds occur
in higher sulfur ( greater than 1.4 percent) coals underlying the Ray River valley as compared to
nonmineralized low-sulfur coal in the Dall River valey to the northeast and elsewherein interior Alaska,
although mudstone beds stratigraphically above the Dall River coal beds are enriched in these same metals
(ARDF number BV005).

Microprobe studies suggest the finely disseminated mineralization found in coa of the Ray River valley
mostly occurred in peat bogs prior to, or concurrent with, diagenesis and coal formation (Barker, 2006).
Mineralization islikely related to geothermal activity associated with rifting in a granitic terrane and
volcanism. Water samples from six of the seven known nearby hot springs/warm springs were tested and
determined to contain anomalous levels of tungsten. Mineralization processes affecting the original peat
accumulations, or within the coal beds, were likely accentuated due to Oligocene fissure basalts that
entrapped the geothermal waters in the coal-forming section. To the northeast mudstonesin the Dall River-
Coal Creek area contain elevated tungsten likely concentrated during formation of lacustrine depositsin
shallow lakes fed by geothermal water and intermittently covered by ash falls; however, associated coal
beds were not mineralized (Barker,1981, 2006).

Production notes:
None.
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Reserves:
None.

Additional comments:

The Fort Hamlin Hills coal occurrences are on lands on which the State of Alaska hasfiled ‘ Priority
Selection’ under the land entitlement provision of the 1959 Statehood Act. Most of this occurrence lies
within the ‘inner corridor’ of the Trans-Alaska Pipeline as defined by the Bureau of Land Management
(BLM). Various temporary land withdrawals remain to be lifted by the BLM before these selections can be
processed. The BLM will not issue any permits for surface disturbance activities including exploration.

Refer ences:

Albanese, M.D., 1987, A Basalt Flow in the Fort Hamlin Hills, Bettles A-1 Quadrangle, Alaska: Alaska
Division of Geological & Geophysical Surveys, Public Data File 87-25, 8 p.

American Society for Testing Materials (ASTM), 1979, Standard specification for classification of coas by
rank, in Annual Book of ASTM Standards; Part 26: ASTM International, p. 220-223.

Barker, J.C., 1981, Coal and uranium investigations of the Y ukon Flats Cenozoic basin: U.S. Bureau of
Mines Open File Report 140-81, 63 p.

Barker, J.C., 1991b, Tin placers associated with the down-cutting of fissure basalts, Ray River drainage,

Alaska, in Reger, R.D., ed., Short Notes on Alaskan Geology 1991: Alaska Division of Geological &
Geophysical Surveys Professional Report 111A, p. 1-8.

Barker, J.C., 2006, Evidence for geothermal tungsten and germanium mineralization in Eocene coal and
associated sediments, Fort Hamlin Hills area, interior Alaska: Alaska Division of Geological & Geophysical
Surveys PIR-2006-1, 24p.

Barker, J.C., and Foley, J. Y. 1986, Tin reconnaissance of the Kanuti and Hodzana Rivers Uplands, central
Alaska: U.S. Bureau of Mines Information Circular 9104, p. 10.

Patton, W. W., Jr., and Miller, T. P., 1973, Bedrock geologic map of Bettles and southern Wiseman

guadrangles, Alaska: U.S. Geological Survey Miscellaneous Field Studies Map MF-492, 1 sheet, scale
1:250,000.

Primary Reference: Barker, 2006
Reporter(s): J.C. Barker

Last report date: 2016-03-15
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Site name(s): Bonanza Creek (Beef claims)

Sitetype:

ARDF no.: BV003

Latitude: Quadrangle: BV
Longitude:

L ocation description and accuracy:

Thisisone of those cases where the prospect is on the boundary between 1:250,000 quads and two people
did them independently. Just one will suffice and it's BT009.

Commaodities:
Main:
Other:
Oreminerals:
Gangue minerals:

Geologic description:

Alteration:

Age of mineralization:

Generic deposit model:

Deposit model:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status:
Site Status:

Workings/exploration:

Production notes:
None.

Reserves:
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None.

Additional comments:
Refer ences:

Primary Reference:

Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Dall River; Coal Creek

Sitetype: Occurrence

ARDF no.: BV005

Latitude: 66.3213 Quadrangle: BV B-6
Longitude: 149.831

L ocation description and accuracy:
The Coal Creek uranium-tungsten occurrence outcrops in the south bank of Coal Creek approximately
one-haf mile above its confluence with the Dall River. The occurrenceisin the NEVANEY2sec. 11, T. 17 N.,
R. 11 W., of the Fairbanks Meridian. The site is accurate within 1,000 feet. The Coal Creek occurrence is
located about 12 miles east of the Trans Alaska Pipeline.

Commodities:
Main: U,W
Other:

Oreminerals:

Gangue minerals:

Geologic description:

A coal-bearing semi-closed Miocene basin, about four miles across and elongate in a NE-SW orientation,
occurs along the Dall River and centers about 66.3384, 149.8300. The crude NE orientation of the basin
appearsto follow aregional suture feature. At the site interbedded, water-lain, white to green tuff and
manganese-coated gray mudstone are exposed in a series of low cutbanks along the south side Coal Creek
(Barker, 1981, 2006). A 12-foot vertical section of bedrock was exposed by trenching, then mapped, and
sampled. Disseminated grains of carbonized organic matter and increased radioactivity were noted in the
mudstone beds. The mudstone layers reported about 400 to 450 cps cf. to background of 70to 90 cpson a
handheld scintillation counter. Associated coal seams were also drilled and reported (Barker, 1981, 2006).

Channel samples that were cut through individual mudstone beds contain 20 to 50 parts per million (ppm)
uranium and up to 190 ppm tungsten (Barker, 1981, 2006). Values for arsenic, barium, cerium, cesium,
copper, phosphorous, and thorium were elevated as well. Samples cut across the interbedded tuff beds were
only dlightly elevated with uranium and tungsten. The presence of elevated tungsten is unexplained but may
be related to a similar origin as the highly elevated tungsten valuesin coal ash from coal beds under the Ray
River about 20 miles to the southwest (Barker, 2006). A sample tested for phosphorous oxide reported 1.6
percent. Phosphorous as vivianite and hydroxylapatite were identified in the Coal Creek area.

The sedimentary section appears to form the tundra-covered south bank of the creek for at least 1,000 feet
to the west before being lost under permafrost silt and thicker tundra. A coal-bearing sequence observed
about 800 feet to the west of the site tentatively appears to underlie the mudstone and tuff section. Several
auger holes were drilled into the coal and cut 18 feet of subbituminous coal (Barker, 1981).

Rubble exposures of quartz arenite were noted about one-half mile to the northeast where it was exposed
in the trace of the old winter trail (Hickel Highway). Slightly radioactive, hematitic sandstone with plant
trash (3-5 percent) in a porous groundmass occurs about 2,000 feet to the north of the site and is also
exposed as scant rubble along the trace of the old winter trail. Beyond the west margins of the Dall River
basin, the sedimentary basin is covered by basalt flows. To the east, the basin appears to daylight and
overlie basement Paleozoic phyllite and limestone that is locally intruded by granitic rocks of the Coal
Creek pluton. There was no outcrop or rubble to the southeast along the Dall River but a small tributary
stream about 4 miles downstream of the site reported 185 ppm uranium in the sediment.
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Alteration:

Age of mineralization:

A sample of tephrafrom the Coal Creek section described above was dated at 38.6 +/- 1.6 million years
(Barker, 1981). Albanese, 1987, reported an age of 30.59 m.y. +/- 0.92 for the basalt flows at alocation
nearer the Dalton Highway.

Generic deposit model:

Deposit model:
Sandstone uranium.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
30c

Production Status: None
Site Status: Inactive

Workings/exploration:

In 1978 and 1979, the U.S. Bureau of Mines (USBM) examined the Dall River area as part of the
statewide mineral resource studies of areas proposed for inclusion in federal parks and wildlife refuges. The
work was in conjunction with the investigation of tin and REE mineralization including the Coa Creek and
Fort Hamlin Hills plutons (Barker and Foley, 1986). The USBM collected rock samples for geochemical
analysis, conducted a heavy mineral survey, and mapped mineral occurrences. Sample analyses were
provided by the National Uranium Resource Evaluation program and samples were processed in Los
Alamos (Averett and Barker, 1981). In the Dall River areathe USBM drilled several coal seams and
examined the area for sandstone-hosted uranium (Barker, 1981, 2006).

Production notes:
None.

Reserves:
None.

Additional comments:
The entire area of this occurrenceisincluded in the Y ukon Flats National Wildlife Refuge and is now off
limitsto mineral exploration or devel opment.
Splits of most samples collected by the U.S. Bureau of Mines and referenced in this report have been
archived at the Alaska Geologic Materials Center, Anchorage, Alaska and are available for review.

Refer ences:

Albanese, M.D., 1987, A Basalt Flow in the Fort Hamlin Hills, Bettles A-1 Quadrangle, Alaska: Alaska
Division of Geological & Geophysical Surveys, Public Data File 87-25, 8 p.

Averett, W.A. and Barker, J.C. 1981, Report of analyses from mineral resource investigationsin central and
eastern Alaska: Bendix Field Engineering Corp. Report GIBX 178(81), prepared for the U.S. Department of
Energy, 150 p.

Barker, J.C., 1981, Coal and uranium investigations of the Y ukon Flats Cenozoic basin: U.S. Bureau of
Mines Open File Report 140-81, 63 p.

Barker, J.C., 2006, Evidence for geothermal tungsten and germanium mineralization in Eocene coal and
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associated sediments, Fort Hamlin Hills area, interior Alaska: Alaska Division of Geological & Geophysical
Surveys PIR-2006-1, 24p.

Cox, D.P., and Singer, D.A., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379 p.
Primary Reference: Barker, 1981
Reporter(s): J.C. Barker

Last report date: 2016-03-15
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Site name(s): Dime Creek; Haycock; Dime Creek Dredging Co.; Dime
Creek Mining Co.; Haycock Mining Co.; Moon and Ryan;
Sitetype: Smith

Mine
ARDF no.: CA002
Latitude: 65.2082 Quadrangle: CA A-5
Longitude: 161.1639

L ocation description and accuracy:
The Dime Creek gold placer isjust east of the village of Haycock, which is about 19 miles north of the
village of Koyuk on Norton Sound. The gold placer flows through the east half of sections 20 and 29 and
the west half of section21and 28 of T.3S., R. 12 W.

Commaodities:

Main: Au

Other: Pt
Oreminerals. Gold, PGE minerals
Gangue minerals:

Geologic description:

Thereislittle rock exposed in the Dime Creek area but the creek appears to generally parallel afault (?)
contact between Paleozoic metamorphosed limestone and Jurassi c-Cretaceous andesite flows (Patton, 1967).
The flows are intruded by small, mafic and ultramafic plutons.

Bundtzen (2009) tabulated the gold production by year as best the data allows but production records are
lacking for many years. He estimates that at least 3,391 ounces of gold was produced by dredging from
1918 to 1941 and at least 36,000 ounces of gold were produced by drift mining and other hand methods
from 1915 to 1955, the last year of mining. However, other estimates put the total as high as 60,000 ounces
of gold.

The gold occurs both along the modern stream channel and along benches Bundtzen, 2009). The benches
are thought to be caused by wave action. The gold in the placersis mainly on metamorphosed andesite
bedrock but someisin the overlying 2 to 3 feet of gravel. Harrington (1919) reported gold values as high as
$2 per square foot of bedrock. On both creek and bench claims the overburden varies from 10 to 30 feet
thick; all of the ground was frozen. Heavy mineralsin the concentrate include iron-oxides, abundant
chrome spindl, olivine, pyroxene, rare garnet, and rutile (Harrington, 1919).

The placers also contained platinum in about the ratio of one ounce of platinum to 200 ounces of gold
(Bundtzen, 2009). Analysis of platinum-group mineralsin the placer concentrates showed them to consist
of 88.8 percent platinum, 14.7 percent iridium, 4.3 percent osmium and iridium, 1.1 percent rhenium, and
1.1 percent palladium (Mertie, 1969). The placer deposits in the upper portion of the creek produced almost
twice as much platinum as the lower claims.

Linux Gold Corp. located 12 mining claims on Dime Creek in March 2005, and initiated surface geology
studies and sampling in August 2005. Bundtzen (2009) on behalf of Linus estimated that there remains
about 1,125,000 cubic yards of unmined auriferous gravel, but the datais not sufficient to estimate its grade.

Alteration:
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Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au-PGE (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status; Yes; small
Site Status: Active

Workings/exploration:
The Dime Creek placers were mined intermittently from 1915 until 1955. The placers were worked mostly
by drift and open-cut mining. A small dredge operated from 1918 to 1941. Linux Gold Corp. located 12
mining claims on Dime Creek in March 2005, and initiated surface geology studies and sampling in August
2005.

Production notes:

Bundtzen (2009) tabulated the gold production by year as best the data allows, but production records are
lacking for many years. He estimates that at least 3,391 ounces of gold was produced by dredging from
1918 to 1941 and at least 36,000 ounces of gold were produced by drift mining and other hand methods
from 1915 to 1955, the last year of mining. However, other estimates put the total as high as 60,000 ounces
of gold. If 1 ounce of platinum was recovered for every 200 ounces of gold, Dime Creek produced about
200 to 300 ounces of platinum-group metals.

Reserves:
Bundtzen, (2009) estimated that there remains about 1,125,000 cubic yards of unmined auriferous gravel,
but the datais not sufficient to estimate its grade.

Additional comments:;
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Site name(s): Gossan

Sitetype: Prospect
ARDF no.: CA011
Latitude: 65.4201 Quadrangle: CA B-5
Longitude: 161.353

L ocation description and accuracy:
The Gossan prospect is at an elevation of about 780 feet on the south end of Gossan Ridge. It is about 3.7
miles west-southwest of the top of Granite Mountain and about 0.5 mile north-northwest of the center of
section 9, T. 1 S, R. 13 W., of the Kateel River Meridian. The location is accurate.

Commodities:
Main: Ag, As, Au, Bi, Cu, Mo, Pb, Sb, Th, U, W, Zn
Other:

Oreminerals: Arsenopyrite, bismuthinite, chal copyrite, galena, molybdenite, pyrargyrite, pyrite, pyrrhotite,
scheelite, sphalerite, stibnite, uranothorianite

Gangue minerals. Carbonates, fluorite, quartz

Geologic description:

Asinitially described by Miller and Elliott (1969) this prospect is near the border of the mid-Cretaceous
Quartz Creek pluton, a hook-shaped, quartz monzonite body at least 16 miles long and up to amile wide.
The pluton is surrounded by an ateration zone 2 to 5 miles wide that is marked by numerous mineral
occurrences along the entire length of the pluton. The alteration zone isin Jurassic-Cretaceous andesitic
volcanic and sedimentary rocks. Fine-grained dikes of varying composition cut the andesite near the pluton.

In 2005, the Linus Gold Corp. began work in the area and by 2006 had staked 176 Alaska (state) claims
that covered this prospect and others aong the 'Kiwalik trend' of mineralization that roughly coincides with
the Quartz Creek pluton and its alteration zone. Exposures are poor in the area and their initial work relied
heavily on soil geochemistry and surface sampling. As described by Adams (2007), there are several types
of mineralization, many occurring together, along the Kiwalik trend: 1) sulfide-tourmaline-quartz veins
with galena, sphalerite, and pyrite and locally minor arsenopyrite, pyrrhotite, chalcopyrite, and molybdenite;
2) disseminated pyrite and arsenopyrite in hairline veinlets that also locally contain sparse galena, stibnite,
and bismuthinite; 3) sulfide-rich veins and veinlets with various assemblages of pyrite, pyrrhotite,
chalcopyrite, arsenopyrite, sphalerite, galena, stibnite, molybdenite, and pyrargyrite, 4) pyrite-chlorite-
calcite-quartz veins, 5) sulfide-quartz veins and stockworks with pyrite, pyrrhotite, arsenopyrite, galena,
stibnite, sphalerite, chal copyrite, and scheelite, and 6) fluorite-molybdenite-gal ena-pyrite-uranothorianite
veinlets and disseminations. There are several distinct types of alteration: 1) phyllic, 2) silicification, 3)
carbonate, 4) argillic, 5) propylitic, 6) tourmalinization, 7) alunitic, and 8) potassic. Gossans with remnant
galena and sphalerite are found locally.

In 2006, Linus drilled 2 holes at the Gossan prospect where the surface is mostly rubble crop of andesite,
basalt, dacite, epiclastic rocks, and gossan. The rocks at the surface and in the drill holes are characterized
by pervasive propylitic alteration of the mafic volcanic rocks, quartz-sericite+/-carbonate alteration of the
dacite, and irregular zones of silicification, carbonate alteration, and sericitization of the massive syenite
that was intersected at a depth of 880 feet in one hole. The drill holes intersected several types of
mineralization: 1) multiple 2- to 20-meter-thick zones of disseminated sulfides and veinletsin interlayered
dacite, andesite tuff, and siltstone; 2) ubiquitous disseminated pyrite and pyrite-chlorite -actinolite-calcite-
guartz veinlets; 3) sulfide-tourmaline-quartz veins, veined breccias, and massive tourmaline replacement in
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zones | ess than one meter thick; and 4) sulfide-rich veins and breccias in severa zones. The sulfides include
variable amounts of arsenopyrite, pyrite, galena, and stibnite. The best intercept in the two drill holeswas 5
feet that contained 204 parts per billion gold; many intercepts contained significant valuesin silver,
bismuth, molybdenum, copper, thorium, uranium, lead, and antimony.

Alteration:

Therocksin the drill holes at the Gossan prospect are characterized by pervasive propylitic alteration of
the mafic volcanic rocks, quartz-sericite+/-carbonate alteration of the dacite, and irregular zones of
silicification, carbonate alteration, and sericitization of syenite.

Age of mineralization:
Cretaceous of younger based on the age of the host rocks.

Generic deposit model:

Deposit model:

Disseminated and veined, Ag-As-Au-Bi-Cu-Mo-Pb-Sb-Th-U mineralization in several stylesthat occurs
widely for 16 miles along the altered border zone of a Cretaceous quartz monzonite pluton.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The prospect was discovered by the U.S. Geological Survey in the late 1960s (Miller and Elliott, 1969). It
was subsequently examined by several companies. In 2005, the Linus Gold Corp. began work in the area
and by 2006 had staked 176 Alaska (state) claimsthat covered this project and others along the 'Kiwalik
trend' that roughly coincides with the Quartz Creek pluton and its alteration zone. Exposures are poor in the
area and their initial work relied heavily on soil geochemistry and surface sampling. In 2006, Linus drilled
two holes on the Gossan prospect.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
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(posted on www.sedar.com on February 8, 2008)

Cobb, E.H., 1972, Metallic mineral resources map of the Candle Quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-389, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Candle, Holy Cross, Norton Bay, Nunlato, and Unalakleet quadrangles, Alaska: U.S.
Geological Survey Open-File Report 76-866, 102 p.
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Site name(s): Unnamed (upper Peace River)

Sitetype: Prospect

ARDF no.: CA013

Latitude: 65.4544 Quadrangle: CA B-5
Longitude: 161.0809

L ocation description and accuracy:
This prospect is on the north side of the headwaters of the Peace River, about 4.8 miles east-northeast of
the top of Granite Mountain. It is about 0.6 mile southwest of the center of section 25,T. 1 N., R. 12 W., of
the Kateel River Meridian. Thelocation is accurate.

Commodities:
Main: Ag, Au, Cu, Mo, Pb, W
Other: Bi, Cr, Th, U, Zn

Oreminerals: Bornite, galena, chalcopyrite, chromite, ferrimolybdite, gold, gummite, molybdenite, pyrite,
pyrrhotite, scheelite, sphalerite, tetradymite, uranothorianite

Gangue minerals. Fluorite, hematite, magnetite, quartz

Geologic description:

The upper Peace River areais underlain by a small satellitic stock of the Late Cretaceous Granite
Mountain pluton. The stock is composed of several varieties of syenite. Locally, the syeniteis cut by quartz
veins and contains abundant disseminated pyrite cubes, some fine-grained molybdenite, and abundant
magnetite and purple fluorite. A canary-yellow alteration product found both in the veins and in the syenites
was identified as ferrimolybdite. The syeniteis bleached, oxidized, and contains disseminated pyrite, and
where it is cut by quartz-pyrite veins, sporadic molybdenite. The syenite and associated quartz veins locally
contain anomal ous amounts of molybdenum, bismuth, silver, copper and lead. Numerous rock and soil
samples were collected from this area by Miller and Elliott (1969). One rock sample contained: 150 parts
per million (ppm) silver, 30 ppm molybdenum, 3,000 ppm lead, 700 ppm copper, and 0.04 ppm gold.
Another rock sample contained: 1.5 ppm silver, greater than 2,000 ppm molybdenum, 500 ppm copper, and
300 ppm lead. Both were grab samples of oxidized syenite.

Gault and others (1953) collected pan-concentrate stream-sediment samples from this areain their search
for uranium. Their samples contained anomalously high concentrations of uranothorianite and other
metallic minerals, including galena, chalcopyrite, bornite, tetradymite, sphalerite, pyrite, and pyrrhotite.
Intergrowths of galena, sphalerite, chalcopyrite, pyrite, and gummite were observed in some mineral grains.
The minera associations suggested to them that the uranium minerals are derived from a sulfide-bearing
lode (or vein), rather than occurring as accessory mineralsin in granitic rocks.

Linux Gold Corp. (2007) located 16 mining claims on this prospect in March 2005 and began mapping the
geology at the surface and sampling in August, 2005 (Linux Gold Corporation 2007). As described by
Adams (2007), the deposit is associated with a small stock of pinkish, fine- to medium-grained Cretaceous
hornblende-biotite nepheline syenite that intrudes undifferentiated volcanic rocks. The exposure in the area
ispoor but the stock is at least a half mile across. Garnet-bearing syenite crops on the ridge to the northeast.

The mineralization is largely hosted in the syenite but locally occursin pyroxenite or altered andesite near
the contact of the stock. Gossans occur locally. The syenite has undergone weak to strong phyllic alteration
and islocally intensely silicified. Five types of mineralization are recognized: 1) weakly altered syenite
with sparse disseminated sulfides, 2) altered syenite with well-devel oped sulfides, 3) atered syenite with
guartz-sulfide veinlets, 4) highly altered syenite with sulfide veinlets, and 5) highly silicified syenite
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breccia with disseminated sulfides. The sulfides are ubiquitous fine-grained pyrite and locally fine-grained
molybdenite, often accompanied by fluorite. Surface oxidation has formed hematitic surface coatings and
hematite along fracture fillings; locally, bright-yellow ferromolybdite from the oxidation of molybdeniteis
abundant. Samples of the syenite contain highly anomalous silver, lead, bismuth, copper, tungsten,
antimony, uranium, and thorium. Four samples contained up to 306 parts per billion gold, 83.3 parts per
million (ppm) silver, 900 ppm arsenic, 139 ppm bismuth, 6,290 ppm copper, 1,135 ppm molybdenum, 144
ppm lead, 1,001 ppm antimony, 10.9 ppm tin, 137.5 ppm thorium, 46.20 ppm uranium, 190.50 ppm
tungsten, and 1,155 ppm zinc.

Adams (2007) considers the mineralization to be a highly fractionated, alkaline porphyry-Mo deposit,
prospective for uranium and rare-earth elements.

Alteration:
The syenite that hosts the mineralization has undergone weak to strong phyllic alteration and is locally
intensely silicified.
Age of mineralization:
Probably Late Cretaceous.

Generic deposit model:

Deposit model:
Highly-fractionated alkaline porphry-molybdenum deposit.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The area was mapped by the U.S. Geological Survey and examined by various exploration companies
beginning in the 1950s. Linux Gold Corp. located 16 mining claims on this prospect in March 2005 and
initiated surface geology studies and sampling in August, 2005. Surface and geochemical work continued in
2006.

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Unnamed (at head of Quartz Creek); Saddle

Sitetype: Prospects

ARDF no.: CA016

Latitude: 65.4723 Quadrangle: CA B-5
Longitude: 161.3395

L ocation description and accuracy:
These prospects are at an elevation of about 1,250 feet on aridge between the headwaters of Kiwalik
River and Quartz Creek. Thesiteisin section 22, T. 1 N., R. 13 W., of the Kateel River Meridian. Itis
location 32, figure 2 of Miller and Elliot (1969).

Commaodities:

Main: Ag, Au, Pb, Zn

Other: As, B, Cd, Co, Cu, Mn, W
Oreminerals: Argentiferous galena, arsenopyrite, chalcopyrite, pyrite, pyrrhotite, sphalerite
Gangue minerals: Calcite, quartz, tourmaline

Geologic description:

This areais on the eastern Seward Peninsula where base metal, silver, and some gold-bearing
mineralization occursin a4 x 16 kilometer belt of hydrothermally altered, hornfelsed andesite and intrusive
rocks. The Cretaceous andesitic volcanic rocks are locally intruded by andesitic dikes and elongate stocks of
monzonite, syenite, and quartz monzonite. A swarm of subparallel aplite and monzonite dikes and a small
rhyolite stock locally intrude the mineralized belt. Mineralization and alteration are localized in structurally
down-dropped blocks adjacent to coarse-grained intrusions that include the large, composite Granite
Mountain pluton about 3 kilometers to the southeast.

The mineralization was originally discovered by the U.S. Geological Survey inthe 1960s (Miller and
Elliott, 1969). Greatland Exploration Ltd. explored this prospect in the 1970s and still holds mining claims
in the area (Ron Sheardown, oral communication, 2005). This exploration included geologic mapping,
stream-sediment surveys, grab sampling of rocks and soils, two local soil geochemical surveys, and four
short diamond drill holes. The four drill holes arein one area, total 449 metersin length, and reached
vertical depths of 50 to 126 meters. Attempts to obtain geophysical data were inconclusive.

Argentiferous galena, sphalerite, pyrite, arsenopyrite, and minor chalcopyrite occur in veins and
disseminations both in volcanic hornfels and intrusive rocks (Miller and Elliott, 1969). The sulfide minerals
commonly are in quartz-tourmaline veins and replacements. Massive pyrrhotite with some chal copyrite
locally replaces volcanic hornfels. Sphalerite-, galena-, and chalcopyrite-bearing calcite veins are widely
scattered through the mineralized belt. Sulfide mineralization commonly is structurally controlled along
fractures, faults, and shear zones that cut all bedrock units. Placer gold was recovered from Quartz Creek for
many years.

Highly anomalous lead, zinc, silver, copper and boron are common in stream sediments of upper Quartz
Creek and its tributaries. Rock and soil samples from the area contain up to 300 parts per million (ppm)
silver, 1 ppm gold, more than 10,000 ppm arsenic, more that 10,000 ppm boron, more than 500 ppm
cadmium, 2,000 ppm cobalt, 2,000 ppm copper, more than 5,000 ppm manganese, more than 19 percent
lead, 100 ppm scandium, and more than 5 percent zinc. One sample contained more than 10,000 ppm
tungsten. Soil surveysidentified several highly anomalous zones including one 1.3 x 1.4 kilometer area,
open on one side, where lead values exceed 200 ppm and zinc values exceed 300 ppm; many lead and zinc
values exceed 1,000 ppm in this area. Gold was commonly not determined in the early geochemical

Page297



Alaska Resour ce Data File CAO016

investigations.

In 2005, Linus Gold Corporation (2007, Anomalies) began work in the area by staking about 30 square
miles of claims, followed by a geologic reconnaissance, rock sampling and a geochemical soil survey that
defined several anomalous areas in base and precious metals. Linus carried out considerable work in the
areain the summer of 2006, including 4 diamond drill holes that totaled 2,970 feet. All the drill holes
intersected altered, mineralized volcanic rocks that were cut by dikes or sills of syenite and granodiorite that
werein turn cut by thin rhyolite to dacite dikes. A new gold prospect in intensely altered plutonic rocks was
found at the surface near Quartz Creek; grab samples contained 114 to 325 parts per billion (ppb) gold, 10.6
to 35.4 ppm silver, up to 872 ppm copper, and 2.1 percent combined lead and zinc. Surface samples at the
Saddl e prospect contained up to 2.58 grams of gold per ton, 250 grams of silver per ton, and 3.0 percent lead
and zinc.

Alteration:

Volcanic hornfels and intrusive rocks are variably atered and are cut by sulfide, calcite, and quartz-
tourmaline veins. Volcanic hornfels and intrusive rocks are locally intensely replaced by sericite, pyrite,
guartz, and tourmaline. Late carbonate veins and replacements cut intrusive rocks and scapoliteisa
common alteration mineral in volcanic rocks. Oxidation is extensive and gossan zones characterize the 4
kilometer by 16 kilometer mineralized belt.

Age of mineralization:
Late Cretaceous.

Generic deposit model:

Deposit modd:
Sulfides with gold valuesin altered andesite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

The mineralization was originally discovered by the U.S. Geological Survey in the 1960s. Greatland
Exploration Ltd. explored this prospect in the 1970s and still holds mining claimsin the area. This
exploration included geologic mapping, stream-sediment surveys, grab sampling of rocks and soils, two
local soil geochemical surveys, and four short diamond drill holes. The four drill holes are in one area, total
449 meters in length, and reached vertical depths of 50 to 126 meters. Attempts to obtain geophysical data
were inconclusive.

In 2005, Linus Gold Corporation (2000 began work in the area by staking about 30 square miles of claims,
followed by a geologic reconnaissance, rock sampling and a geochemical soil survey that defined several
anomalous areas in base and precious metals. Linus carried out considerable work in the area in the summer
of 2006, including 4 diamond drill holesthat totaled 2,970 feet, and considerable surface work and
sampling.

Production notes:
None.

Reserves:
None.

Additional comments:
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Site name(s): Nortz

Sitetype: Prospect

ARDF no.: CA025

Latitude: 65.5318 Quadrangle: CA C-5
Longitude: 161.4002

L ocation description and accuracy:
This records includes several prospects exposed in outcrops for about a mile and a half along the west side
of the south fork of upper Quartz Creek. The center of these occurrences is about 0.5 mile east of the center
of section 32, T.2N., R. 13W.,, of the Kateel River Meridian. Thelocation is accurate.

Commodities:
Main: Ag, Pb, Zn
Other: Au, Cu

Oreminerals: Arsenopyrite, bismuthinite, chal copyrite, galena, molybdenite, pyrargyrite, pyrite, pyrrhotite,
scheelite, sphalerite, stibnite,
uranothorianite

Gangue minerals. Carbonates, fluorite, quartz

Geologic description:

Many of the outcrops for about a mile and a half along the west side of the south fork of upper Quartz
Creek are mineralized. This mineralization was first recognized by Miller and Elliott (1969) who sampled
many of the outcrops. Some of their higher grade samples contained: 1) 7 parts per million (ppm) silver, 1
percent arsenic, 500 ppm copper, 1 percent lead, and 200 ppm zinc; 2) 7 ppm silver, greater than 1 percent
arsenic, 150 ppm copper, 0.7 percent lead, and 700 ppm zinc; 3) 50 ppm silver, 2,000 ppm copper, greater
than 2 percent lead, and greater than 1 percent lead; 4) up to 200 ppm silver, up to 1,000 ppm copper,
greater than 2 percent lead, and greater than 1 percent zinc; 5) 150 ppm silver, 700 ppm copper, 15 ppm
molybdenum, greater than 2 percent lead, and greater than 1 percent zinc.

The Nortz prospect is near the border of the mid-Cretaceous Quartz Creek pluton, a hook-shaped, quartz
monzonite body at least 16 mileslong and up to amilewide. The pluton is surrounded by an ateration zone
2 to 5 miles wide that is marked by numerous mineral occurrences along the entire length of the pluton. The
alteration zone isin Jurassic-Cretaceous andesitic volcanic and sedimentary rocks. Fine-grained dikes of
varying composition cut the andesite and sedimentary rocks near the pluton.

The mineralization along Quartz Creek was examined by numerous geologists after its discovery and in
2005 the Linus Gold Corp. began work in the area. By 2006 they had staked 176 Alaska (state) claims that
covered this prospect and others along the 'Kiwalik trend' of mineralization that roughly coincides with the
Quartz Creek pluton and its alteration zone (Adams, 2007). They drilled several of the prospects along the
belt to the south (see CA011, CA051, and CA052) and briefly examined the Nortz prospect at the north end
of their claims and collected one sample. They describe the rocks as hornfelsed, highly sheared, highly
mineralized, mafic volcanic rocks that are characterized by phyllitic ateration and tourmalinization. The
rocks contain zones with abundant veins and stockworks that contain pyrite, calcite, quartz, arsenopyrite,
stibnite, and galena. The sample contained 325 parts per billion gold, 34.5 ppm silver, 16,450 ppm lead,
449 ppm antimony, 872 ppm copper, and 4,345 ppm zinc.

Although Linus only briefly described this prospect, it is undoubtedly similar to the others to the south
along the Kiwalik trend. Adams (2007) defines several types of mineralization along the belt, many
occurring together: 1) sulfide-tourmaline-quartz veins with galena, sphalerite, and pyrite and locally minor
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arsenopyrite, pyrrhotite, chal copyrite, and molybdenite; 2) disseminated pyrite and arsenopyrite in hairline
veinletsthat also locally contain sparse galena, stibnite, and bismuthinite; 3) sulfide-rich veins and veinlets
with various assemblages of pyrite, pyrrhotite, chalcopyrite, arsenopyrite, sphalerite, galena, stibnite,
molybdenite, and pyrargyrite, 4) pyrite-chlorite-calcite-quartz veins, 5) sulfide-quartz veins and stockworks
with pyrite, pyrrhotite, arsenopyrite, galena, stibnite, sphalerite, chalcopyrite, and schedlite, and 6) fluorite-
molybdenite-gal ena-pyrite-uranothorianite veinlets and disseminations. There are several distinct types of
alteration associated with the mineralization: 1) phyllitic, 2) silicification, 3) carbonate, 4) argillic, 5)
propylitic, 6) tourmalinization, 7) alunitic, and 8) potassic. Gossans with remnant galena and sphalerite are
found locally.

Alteration:
Phyllitic alteration and tourmalinization of the mafic volcanic host rocks.

Age of mineralization:
In the alteration zone of a Late Cretaceous quartz monzonite pluton.

Generic deposit model:

Deposit modd:

Disseminated and veined, Ag-As-Au-Bi-Cu-Mo-Ph-Sb-Th-U mineralization in several stylesthat occurs
widely for 16 miles along the altered border zone of a Cretaceous quartz monzonite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status. Active

Workings/exploration:

The prospect was discovered by the U.S. Geological Survey in 1969 and examined by numerous private
geologists in succeeding years. In 2005, Linus Gold Corp. began work in the area and by 2006 had staked
176 Alaska claims that covered this prospect and others along the 'Kiwalik trend' that roughly coincides
with the Quartz Creek pluton and its alteration zone. They drilled severa of the prospects to the south along
the Kiwalik trend and visited and sampled this prospect.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Adams, D.D., 2007, Geologic report on the Granite Mountain property, Koyuk Mining District, Candle B-5
and C-5 quadrangles, west-central Alaska: Unpublished Technical Report for the Linus Gold Corp., 71 p.
(posted on www.sedar.com on February 8, 2008)

Cobb, E.H., 1972, Metallic mineral resources map of the Candle Quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-389, 1 sheet, scale 1:250,000.

Cobb, E.H., 1973, Placer deposits of Alaska: U.S. Geological Survey Bulletin 1374, 213 p.
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Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Candle, Holy Cross, Norton Bay, Nunlato, and Unalakleet quadrangles, Alaska: U.S.
Geological Survey Open-File Report 76-866, 102 p.

Miller, T.P., and Elliott, R.L., 1969, Metalliferous deposits near Granite Mountain, eastern Seward
Peninsula, Alaska: U.S. Geological Survey Circular 614, 19 p.

Primary Reference: Adams, 2007
Reporter(s): AnitaWilliams (Anchorage, AK); D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Gusty

Sitetype: Prospect

ARDF no.: CA051

Latitude: 65.4434 Quadrangle: CA B-5
Longitude: 161.3749

L ocation description and accuracy:
The Gusty prospect is about 0.4 mile east of hill 1431 and about 4.6 miles west-northwest of the top of
Granite Mountain. It is about 0.3 mile south-southwest of the center of section 33, T. 1 N., R. 13W, The
location is accurate.

Commodities:
Main: Ag, As, Au, Bi, Cu, Mo, Pb, Sb, Th, U, W, Zn
Other:

Oreminerals: Arsenopyrite, bismuthinite, chal copyrite, galena, molybdenite, pyrargyrite, pyrite, pyrrhotite,
scheelite, sphalerite, stibnite, uranothorianite

Gangue minerals. Carbonates, fluorite, quartz

Geologic description:

The Gutsy prospect is near the border of the mid-Cretaceous Quartz Creek pluton, a hook-shaped, quartz
monzonite body at least 16 mileslong and up to amilewide. The pluton is surrounded by an alteration zone
2 to 5 miles wide that is marked by numerous mineral occurrences along the entire length of the pluton. The
alteration zone extends into Jurassi c-Cretaceous andesitic vol canic and sedimentary rocks around the pluton.
Fine-grained dikes of varying composition cut the andesite near the pluton.

In 2005, the Linus Gold Corp. began work in the area and by 2006 had staked 176 Alaska claims that
covered this prospect and others along the 'Kiwalik trend' of mineralization that roughly coincides with the
Quartz Creek pluton and its alteration zone. Exposures are poor in the area and their initial work relied
heavily on soil geochemistry and surface sampling. The Gutsy prospect is similar to most of the rest of the
deposits along the Kiwalik trend. As described by Adams (2007), there are several types of mineralization,
many occurring together: 1) sulfide-tourmaline-quartz veins with galena, sphalerite, and pyrite and locally
minor arsenopyrite, pyrrhotite, chalcopyrite, and molybdenite; 2) disseminated pyrite and arsenopyritein
hairline veinlets that also locally contain sparse galena, stibnite, and bismuthinite; 3) sulfide-rich veins and
veinlets with various assemblages of pyrite, pyrrhotite, chal copyrite, arsenopyrite, sphalerite, galena,
stibnite, molybdenite, and pyrargyrite, 4) pyrite-chlorite-calcite-quartz veins, 5) sulfide-quartz veins and
stockworks with pyrite, pyrrhotite, arsenopyrite, galena, stibnite, sphalerite, chal copyrite, and scheelite, and
6) fluorite-molybdenite-gal ena-pyrite-uranothorianite veinlets and disseminations. There are several distinct
types of alteration: 1) phyllitic, 2) silicification, 3) carbonate, 4) argillic, 5) propylitic, 6) tourmalinization,

7) aunitic, and 8) potassic. Gossans with remnant galena and sphalerite are found locally.

The Gutsy prospect was discovered by Linusin 2005 (Adams, 2007). The rocks are poorly exposed at the
surface, mainly as rubble, but include quartz monzonite cut by syenite and granodiorite dikes and hornfelsed
mafic rocks along the contact of the quartz monzonite. A small bedrock exposure nearby in the creek
consists of massive hornfelsed basalt with numerous sulfide-calcite-quartz veins. Linusdrilled one holein
2006 to a depth of 767 feet. The mineralization at the surface and in the drill hole consists of localized
zones of sulfide-tourmaline-quartz veinlets, sulfide disseminations, and semi-massive sulfideveins. The
top of the hole was in altered syenite, the lower portion in granodiorite dikes and hornfels. The rocks are
characterized by pervasive silicification and phyllitic alteration in the syenite at the top and by propylitic
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alteration and silicification in the volcanic rocks at the bottom. The syenite-hosted mineralization consists
of pyrite-arsenopyrite-stibnite disseminations and stockwork veinlets that form a halo around a narrow
interval of pyrrhotite-tourmaline-quartz veins. Semi-massive sulfide veins and veined breccia occur in
andesite and hornfels below the syenite. The massive sulfides consist of a complex intergrowth of
pyrrhotite, chalcopyrite, arsenopyrite, sphalerite, argentiferous galena, and possibly pyrargyrite and stibnite.
Two samples collected at the surface contained 10 and 177 parts per billion (ppb) gold, 0.2 and 24.30 parts
per million (ppm) silver, 17 and more than 1,000 ppm arsenic, 1.1 and 113.50 ppm bismuth, 264.4 and
1,405 ppm copper, 26.9 and 1,800 ppm lead, 6.1 and 107 ppm antimony, 7 and 7.9 ppm tin, 4 and 2.80 ppm
thorium, 1.7 and 1.00 ppm uranium, 1 and 3.50 ppm tungsten, and 115 and 2,010 ppm zinc. The best
intercept in the drill hole was 40 feet that contained 84.75 ppb gold, 2.63 ppm silver, 105 ppm copper, 730
ppm lead, 190 ppm antimony, 786 ppm thorium, 3.1 ppm uranium, and 4,461 ppm zinc.

Alteration:

Therocksin the drill hole at the Gutsy prospect are characterized by pervasive silicification and phyllitic
ateration in the syenite in the upper part of the hole and by zones of propylitic alteration and silicification
in the volcanic rocks in the bottom part.

Age of mineralization:

Cretaceous or younger based on the age of the host rocks; possibly genetically related to nearby
Cretaceous plutons.

Generic deposit model:

Deposit model:

Disseminated and veined, Ag-As-Au-Bi-Cu-Mo-Pb-Sb-Th-U mineralization in several stylesthat occurs
widely for 16 miles along the altered border zone of a Cretaceous quartz monzonite pluton.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

In 2005, the Linus Gold Corp. began work in the area and by 2006 had staked 176 Alaska claims that
covered this project and others along the 'Kiwalik trend' that roughly coincides with the Quartz Creek
pluton and its alteration zone. Exposures are poor in the area and their initial work relied heavily on soil
geochemistry and surface sampling. In 2006, Linus drilled one hole to a depth of 767 feet on the Gutsy
prospect.

Production notes:
None.

Reserves:
None.

Additional comments:

References:
Adams, D.D., 2007, Geologic report on the Granite Mountain property, Koyuk Mining District, Candle B-5

and C-5 quadrangles, west-central Alaska: Unpublished Technical Report for the Linus Gold Corp., 71 p.
(posted on www.sedar.com on February 8, 2008).

Page304



Alaska Resour ce Data File CAO051

Primary Reference: Adams, 2007
Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Site name(s): Saddle

Sitetype: Prospect

ARDF no.: CA052

Latitude: 65.4648 Quadrangle: CA B-5
Longitude: 161.3861

L ocation description and accuracy:
The prospect isjust east of Weather Ridge in the saddle at the divide between the head of the Kiwalik
River and the western headwater tributary to Quartz Creek. It at an elevation of about 1,210 feet, about 0.5
mile north-northwest of the center of section 28, T. 1 N., R. 13 W.

Commaodities:
Main: Ag, As, Au, Bi, Cu, Mo, Pb, Sb, Th, U, W, Zn
Other:

Oreminerals:

Gangue minerals: Carbonates, fluorite, quartz

Geologic description:

The Saddle prospect is near the border of the mid-Cretaceous Quartz Creek pluton, a hook-shaped, quartz
monzonite body at |east 16 miles long and up to amile wide. The pluton is surrounded by an alteration zone
2 to 5 mileswide that is marked by numerous mineral occurrences along the entire length of the pluton. The
alteration zone is in Jurassic-Cretaceous andesitic volcanic and sedimentary rocks. Fine-grained dikes of
varying composition cut the andesite near the pluton.

In 2005, the Linus Gold Corp. began work in the area and by 2006 had staked 176 Alaska (state) claims
that covered this prospect and others along the 'Kiwalik trend' of mineralization that roughly coincides with
the Quartz Creek pluton and its alteration zone. Exposures are poor in the area and Linus'sinitial work
relied heavily on soil geochemistry and surface sampling. The Saddle prospect is similar to most of the rest
of the deposits along the Kiwalik trend. As described by Adams (2007), there are severa types of
mineralization, many occurring together: 1) sulfide-tourmaline-quartz veins with galena, sphalerite, and
pyrite and locally minor arsenopyrite, pyrrhotite, chal copyrite, and molybdenite; 2) disseminated pyrite and
arsenopyrite in hairline veinlets that also locally contain sparse galena, stibnite, and bismuthinite; 3) sulfide-
rich veins and veinlets with various assemblages of pyrite, pyrrhotite, chal copyrite, arsenopyrite, sphalerite,
galena, stibnite, molybdenite, and pyrargyrite, 4) pyrite-chlorite-calcite-quartz veins, 5) sulfide-quartz veins
and stockworks with pyrite, pyrrhotite, arsenopyrite, galena, stibnite, sphalerite, chalcopyrite, and scheelite,
and 6) fluorite-molybdenite-gal ena-pyrite-urancthorianite veinlets and disseminations. There are several
distinct types of ateration: 1) phyllic, 2) silicification, 3) carbonate, 4) argillic, 5) propylitic, 6)
tourmalinization, 7) alunitic, and 8) potassic. Gossans with remnant galena and sphalerite are found locally.

The Saddle prospect was discovered by Linusin 2005 (Adams, 2007). It isin the east contact zone of the
guartz monzonite pluton; the rocks at the surface are a vol canic assemblage of andesitic and dacitic rock and
interbedded epiclastic rocks. The rocks are widely chloritized and locally tourmalinated, silicified, and
carbonatized. Seven samples collected at the surface contained less than 10 to 2,580 parts per billion (ppb)
gold, 0.45 to 250 parts per million (ppm) silver, 5.6 to 12,300 ppm arsenic, 0.6 to 30.3 ppm bismuth, 44.9 to
194 ppm copper, 2.4 to 19.6 ppm molybdenum, 66.40 to 13,700 ppm lead, 19 to 418.1 ppm antimony, 13.7
to 105.3 ppm tin, 0.3 to 12 ppm thorium, 0.2 to 3.2 ppm uranium, 1.2 to 42.6 ppm tungsten, and 354 to
17,100 ppm zinc. In 2006, Linus drilled one hole to a depth of 499 feet. The upper portion of the hole was
was in dacitic tuff and siltstone, followed by andesitic tuff that is altered to biotite-tourmaline hornfels at
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depth. The middle portion islargely in atered granodiorite. The bottom portion is mostly in biotite-
tourmaline hornfels but the bottom of the holeisin granodiorite. Hornfelsing and tourmalination increased
dramatically with depth. The drill hole intersected two zones of sulfide-tourmaline-quartz veins with various
assemblages of sulfides, mainly pyrrhotite, galena, sphalerite, and arsenopyrite. Some of the better
intercepts were 50 feet with 3.9 ppm silver, 1, 722 ppm lead, 15.43 ppm tungsten, and 6,652 ppm zinc; 10
feet with 60 ppb gold, 0.7 ppm silver, 13.2 ppm thorium, and 6.85 ppm uranium; and 10 feet with 46.5 ppm
gold, 2.1 ppm silver, 960 ppm lead, 14.5 ppm thorium, 8 ppm uranium, and 8,093 ppm zinc.

Alteration:

Therocks are widely chloritized and locally tourmalinized, silicified, and carbonitized. In one drill hole,
hornfelsing and tourmalization increased dramatically with depth.

Age of mineralization:
Cretaceous or younger based on the age of the host rocks.

Generic deposit model:

Deposit model:

Disseminated and veined, Ag-As-Au-Bi-Cu-Mo-Pb-Sb-Th-U mineralization in several stylesthat occurs
widely for 16 miles along the altered border zone of a Cretaceous quartz monzonite.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Active

Workings/exploration:

In 2005, the Linus Gold Corp. began work in the area and by 2006 had staked 176 Alaska (state) claims
that covered this project and others along the 'Kiwalik trend' that roughly coincides with the Quartz Creek
pluton and its alteration zone. Exposures are poor in the area and their initial work relied heavily on soil
geochemistry and surface sampling. In 2006, Linus drilled one hole to a depth of 499 feet.

Production notes:
None.

Reserves:
None.

Additional comments:;

References:
Adams, D.D., 2007, Geologic report on the Granite Mountain property, Koyuk Mining District, Candle B-5

and C-5 quadrangles, west-central Alaska: Unpublished Technical Report for the Linus Gold Corp., 71 p.
(posted on www.sedar.com on February 8, 2008).

Primary Reference: Adams, 2007

Reporter(s): D.J. Grybeck (Port Ludlow, WA)

Last report date: 2008-06-05
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Sitename(s): Mallard Duck Bay; Calcite; Marshinlak

Sitetype: Occurrences

ARDF no.: CG002

Latitude: 56.231 Quadrangle: CG A-2
Longitude: 158.511

L ocation description and accuracy:

This site represents an area southeast of Chignik Lagoon at the head of Mallard Duck Bay (Berg and
Cobb, 1967, locality 2; Cobb, 1972: MF-374, locality 2; MacKevett and Holloway, 1977, locality 2; Cox
and others, 1981, locality 8; Nokleberg and others, 1987, locality AP 11). The map siteis plotted at an
elevation of about 1000 feet, about 0.2 miles southeast of the head of Mallard Duck Bay. The location is
accurate to within 1/4 mile.

Commodities:

Main: Ag, Au, Cu, Mo, Pb, Zn

Other: As
Oreminerals: Arsenopyrite, chalcopyrite, galena, gold, pyrite, sphalerite
Gangue minerals. Calcite, quartz, siderite

Geologic description:

This site represents alarge propylitically altered zone covering an area 6 miles by 2 1/2 miles at the head
of Mallard Duck Bay (Wilson and Cox, 1983). Elevation of the zone varies from sealevel to 600 meters.
The altered zone is associated with widespread introduction of pyrite and with low-order drainage anomalies
(60 ppm copper, 15 ppm molybdenum, 0.3 ppm silver).

Rock types include diorite stocks up to 2000 feet in diameter and a system of northeast-trending quartz-
diorite dikes which are up to /2 mile in length and up to several hundred feet in thickness. A system of
andesite dikes trends N 30 to 40 W and dips vertically across a 4000-foot wide zone. All of these intrusives
cut Eocene-Oligocene volcanics of the Meshik Formation which consists of andesite and basalt flows,
volcaniclastic breccias, volcaniclastic sediments, and tuffaceous units.

Within the large area of propylitized rock is azone of intense argillic alteration which covers an area of
approximately 2 miles by 1/2 mile. Thisis referred to asthe central argillic zone (Anderson and others
1979). The argillic alteration appears to be related to the northwest-trending andesite dikes because it forms
envelopes up to 100 feet wide on either side of the dikes. The altered areas exhibit some silicification and
introduction of disseminated pyrite. They also contain coarse stockworks of fractures, some of which
contain quartz, pyrite, and rarely molybdenite.

Molybdenum mineralization occurs primarily in a stockwork that lies between two parallel andesite dikes
outside of the central argillic zone. The mineralized rock is limonitic and exihibits silicification and minor
argillization. Asthe dikes are approached the alteration increases and the molybdenum mineralization
decreases (Anderson and others, 1979). The molybdenum zone has been traced for 100 feet but the total
length is unknown. Fields (1977) notes molybdenum values ranging from 2 to 99 ppm in rock samples.

Systems of northwest-trending polymetallic veins are present in the propylitized volcanics. The Calcite
and Mallard Duck vein systems occur in an area 1/2 to 1 mile southwest of the central argillic zone.
Individual veins are up to 800 feet long and 10 feet wide. Other veins are known to extend along this trend
for over 4 miles northwest to the beach exposures at Mallard Duck Bay. The Marshinlak vein system is
located approximately 2 miles north of the central argillic zone and has been traced intermittently for over
6500 feet in anorthwest direction. These veins are up to 15 feet in thickness. Minor strike trends include
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northeast, north-south, and east-west. The veins vary in composition from quartz to quartz-calcite to quartz-
siderite and may carry up to 5 percent sulfides, including arsenopyrite, chalcopyrite, galena, pyrite, and
sphalerite. Some veins exhibit cockscomb features and some show evidence of repetitive pulsing of quartz
and sulfides.

Metal valuesin the Calcite and Mallard Duck systems range as follows: 3360 ppm to 4.2 percent copper,
less than 0.02 ppm to 3.3 ppm gold, 1100 ppm to 4.45 percent lead, 20 ppm to 21 ounces silver ounces per
ton, 1100 ppm to 22.7 percent zinc (Butherus and others, 1981). Trace amounts of antimony and mercury
were also detected. Copper, lead, and zinc values obtained in the Marshinlak system were all less than 100
ppm. Gold values ranged from 0.48 ppm to 0.163 ounce per ton and silver values from 3.4 ppm to 0.54
ounce per ton.

Asrecently as 2013 at least, Millrock Resources Inc has made an agreement with Bristol Bay Native
Corporation, the minera land owner, to explore for minerals. By 2013, aregiona aeromagnetic survey was
completed. There appears to be good correlation between magnetic highs and known porphyry occurrences.
Historic work includes reconnai ssance surface sampling, regional scale mapping by Full Metal Minerals, an
IP survey of oneline, and a ground magnetic survey of one line (Beischer, 2013).

Alteration:

Propylitically altered volcanics cover an area of approximately 6 by 2 1/2 miles. Within this altered zone
argillic alteration forms envel opes up to 100 feet wide peripheral to northwest-trending andesite dikes,
resulting in acentral argillic zone which covers an area of approximately 2 by 1/2 miles.

Age of mineralization:
The probable age of mineralization is estimated at 21-27 million years (Cox and others, 1981).

Generic deposit model:

Deposit modd:

Porphyry copper; porphyry copper-molybdenum; polymetallic veins (Cox and Singer, 1986; models 17,
21a, 22c).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
17, 21a, 22c

Production Status: None
Site Status: Active?

Workings/exploration:

Gold claims were staked in the early part of the century. Bear Creek Mining Company mapped and
sampled this zonein 1975 and 1976. Resource Associates of Alaska did detailed mapping and sampling in
1979, 1981, and 1982.

Asrecently as 2013 at least, Millrock Resources Inc. has made an agreement with Bristol Bay Native
Corporation, the mineral land owner, to explore for minerals. By 2013, aregional aeromagnetic survey was
completed. There appears to be good correlation between magnetic highs and known porphyry occurrences.
Historic work includes reconnai ssance surface sampling, regional scale mapping by Full Metal Minerals, an
IP survey of one line, and a ground magnetic survey of one line (Beischer, 2013). In 2014, Millrock
completed a geophysical survey or high-resolution airborne magnetic and radiometric data (Millrock
Resources Inc., 2014).

Production notes:
None.

Reserves:
None.
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Additional comments:
Thissiteis on land patented by or interim conveyed to the Bristol Bay Native Corporation.

References:
Anderson, G.D., Fitch, G.M., Lappie, D.W., Lindberg, P.A., and Fankhauser, R.E., 1979, Exploration and
evaluation of Bristol Bay Native Corporation Lands, Vol. Il, Book 1: Prepared for Houston Oil and
Minerals Company by Resource Associates of Alaska, 78 p. (Report held by Alaska Earth Sciences, Inc.,
Anchorage, Alaska.)

Atwood, W.W., 1911, Geology and mineral resources of parts of the Alaska Peninsula: U.S. Geological
Survey Bulletin 467, 137 p.
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Site name(s): Port Heiden

Sitetype: Occurrence

ARDF no.: CG003

Latitude: 56.7918 Quadrangle: CG D-4
Longitude: 159.0709

L ocation description and accuracy:
This occurrence site consists of 20 miles of beach placers on the northwest coast of the Alaska Peninsula
between the Seal Islands and Port Heiden. The coordinates are at about the center of this section of beach
near the center of section 24, T. 35 S,, R. 62 W., of the Seward Meridian. The location is accurate.

Commaodities:

Main: Fe, Ti

Other: Au
Oreminerals: Gold, ilmenite, magnetite
Gangue minerals:

Geologic description:

This occurrence consists of beach placer deposits of ilmenite and titaniferous magnetite in narrow spits
and bars along the outer shores of low-lying mud flats. The beaches are sandy gravel, often loosely packed.

Berryhill (1963) collected twenty-four auger samples along 20 miles of beach. They were screened,
tabled, and run through a magnetic separator. In the magnetic fraction, the iron content varied from 2.2 to
103.6 pounds per cubic yard, and the titanium oxide content varied from 0.6 to 21.9 pounds. In the non-
magnetic fraction, the titanium oxide content varied from 0 to 1.2 pounds per cubic yard. A trace of flour
gold was present in 5 samples.

Through at least 2006 and 2007, 7th Sea Holding Company LL C was actively exploring the property (7th
Sea Holding Company, 2012) and they had acquired 34 miles of claims and private propertiesin the area.
They identified a 'resource’ of 8 billion tonnes of magnetite sands and 3 billion tonnes of explored probable
reserves. The project that they planned to develop in 2007 'has an average raw iron ore grade of 58 percent'.
In 2010, Advanced Exploration Inc. (2010) optioned the property from 7th Seaand in May 2011, they
announced that they had begun an aerial survey (Advanced Exploration, 2011 [Airborne]). In December,
2011, they terminated the agreement (Advanced Exploration Inc., 2011 [Corporate update].

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:

Deposit modd:
Magnetite beach sands.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Page312



Alaska Resour ce Data File CGO003

Production Status: None
Site Status: Active

Workings/exploration:

The U.S. Bureau of Mines studied and sampled the property in the early 1960s. Through at least 2006 and
2007, 7th Sea Holding Company LL C was actively exploring the property (7th Sea Holding Company,
2012) and they had acquired 34 miles of claims and private properties in the area. Advanced Exploration
Inc. (2010) optioned the property from 7th Sea and in May 2011, they announced that they had begun an
aerial survey (Advanced Exploration, 2011 [Airborne]). In December, 2011, they terminated the agreement
(Advanced Exploration Inc., 2011 [Corporate update].

Production notes:
None.

Reserves:
Through at least 2006 and 2007, 7th Sea Holding Company LL C was actively exploring the property (7th
Sea Holding Company, 2012) and they had acquired 34 miles of claims and private propertiesin the area.
They identified a 'resource’ of 8 billion tonnes of magnetite sands and 3 billion tonnes of explored probable
reserves. The project that they planned to develop in 2007 'has an average raw iron ore grade of 58 percent'.

Additional comments:
Thissiteislocated on state land, part of which isin the Port Heiden Critical Habitat Area.
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7th Sea Holding Company, LLC, 2012, Port Heiden Sands: http://7thseacompani es.com/projects.htm (as of
Feb 15, 2012)
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Site name(s): Bee Creek; Dry Creek

Sitetype: Prospect

ARDF no.: CG0OO7

Latitude: 56.5117 Quadrangle: CG C-2
Longitude: 158.3846

L ocation description and accuracy:
ThisprospectisinT. 42 S., R. 58 W., of the Seward Meridian, located in a northeast facing valley near
the headwaters of an unnamed creek entering Dry Creek approximately 1 mile north of Chignik Bay. The
location is accurateto 1 mile.

Commodities:
Main: Ag, Au, Cu, Mo
Other: Pb, Zn

Oreminerals: Chalcopyrite, chrysocolla, galena, gold, magnetite, malachite, molybdenite, pyrite, pyrrhotite,
sphalerite

Gangue minerals. Gypsum, quartz

Geologic description:

At this prospect sandstone, siltstone, argillite, and conglomerate of the Jurassic Naknek Formation have
been intruded by a small dacite stock, which is surrounded by a sulfide system and alteration halo covering
approximately 2 square miles (Fields, 1977). Theintrusiveis mainly dacite, but quartz diorite, andesite, and
quartz porphyry have also been reported. The intrusive is part of a nearly east-west trending linear belt
extending from Weasel Mountain (CG008) on the east to Cathedral Creek (CG001) on the west. The Bee
Creek prospect was explored by Bear Creek Mining Company in 1975 and 1976 and by Resource
Associates of Alaskain 1979 and 1981.

The prospect is marked by geochemical and color anomalies. Clusters of arsenic, copper, gold, lead,
silver, and zinc anomalies surround the deposit. The main mineralized areaisin a steep cirque basin that
varies from 500 to 1,500 feet in elevation. Work by Resource Associates of Alaska (Anderson and others,
1979) suggests that mineralization may extend southwest into the McKinsey Valley.

The mineralization is mainly at the border of the dacite stock in arkose, conglomerate, and quartzite.
Resource Associates of Alaska (Anderson and others, 1979) state that the hornfel sed sediments near the
contact contain the best mineralization and that the mineralization decreases towards the core of the
intrusive. The age of the mineralization is between 3.2 and 3.8 million years (Wilson, 1980; Wilson and
Cox, 1983).

Chalcopyrite and pyrite occur in a stockwork of hairline fractures containing quartz-sulfide veinlets
throughout an area about 2,000 feet in diameter. Disseminated chal copyrite and pyrite occur in biotitized
hornfels and these sulfides replace mafic minerals in the dacite. Molybdenite is finely disseminated in quartz
veinlets, in gypsum veinlets, and in clots of chalcopyrite. Pyrite forms a halo on the periphery of the system.
Some magnetite veins have been reported; they appear to be early in the mineralization sequence and
contain no sulfides. Veins containing lead and zinc values are peripheral to the copper zone. Within the
copper zone, richer surface samples contained 500 to 2,000 parts per million (ppm) copper, 0.04 to 0.18
ppm gold, 20 to 220 ppm molybdenum, and 0.4 to 0.18 ppm silver (Fields, 1977).

Secondary biotiteis widely distributed both within and beyond the chal copyrite zone. It replaces mafic
minerals and forms fine-grained aggregates both in the pluton and in the surrounding sediments. The biotite
zone centers on the stock and extends irregularly southward over an area of 1,500 by 3,400 feet.

Page315



Alaska Resour ce Data File CGO007

Discontinuous zones of sericitic ateration are peripheral to the biotite zone and are locally superimposed on
the potassic and propylitic alteration. Propylitic alteration of chlorite and epidote forms an outer alteration
zone. A strong zone of argillic alteration located between the phyllic and propylitic zones also has been
reported (Butherus and others, 1981).

After drilling at Bee Creek in 2006, Full Metal Minerals and Metallica Resources interpreted the deposit
as amultiphase dioritic intrusion within a coincident copper-gold-molybdenum anomaly centered on a
magnetic high about 2 kilometersin diameter (Full Metal Minerals, 2008; Metallica Resources, 2008).

Alteration:
The alteration at this prospect appears to be the classic porphyry type with a potassic core grading outward
through phyllic, argillic, and propylitic alteration zones although these may not all be developed fully. The
best copper mineralization isin the potassic zone (Fields, 1977).

Age of mineralization:
Pliocene (Fields, 1977), between 3.2 and 3.8 Ma (Wilson, 1980).

Generic deposit model:

Deposit model:
Porphyry copper; porphyry copper-molybdenum (Cox and Singer, 1986; models 17, 214).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
17, 21a

Production Status: None
Site Status: Active

Workings/exploration:

Bear Creek Mining Company drilled 5 holes in the copper zone in 1975 and 1976. Four holes averaged
500-1200 ppm copper and 5-28 ppm molybdenum. The best hole averaged 0.25 percent copper, 0.01
percent molybdenum, and 0.06 ppm gold over 500 feet. In 1979 Resource Associates of Alaska discovered
two areas of polymetallic quartz veins. Samples of this material contained up to 5700 ppm copper, 4.4 ppm
gold, 1.18 percent lead, 530 ppm molybdenum, 4.2 ounces silver per ton, and 1.62 percent zinc (Anderson
and others, 1979). A resource of 4.5 to 9 million tonnes grading 0.25 percent copper and 0.01 percent
molybdenum has been estimated (Y oung and others, 1997).

Along with geological mapping, geochemical sampling, and ground-based geophysics, Full Metal
Minerals (FMM) and Metallica Resources (Metallica) drilled 2 holes on the Bee Creek porphyry in 2006.
Notable intercepts in the two holes were: 1) 34 meters that contained 0.26 percent copper and 0.085 gram of
gold per ton, 2) 118 meters that contained 0.31 percent copper and 0.126 gram of gold per ton, including 40
meters that contained 0.51 percent copper and 0.212 gram of gold per ton. The holes were mostly in
sedimentary rocks cut by numerous intermediate to felsic dikes (Full Metal Minerals, 2008; Metallica
Resources, 2008).

FMM and Metallica conducted field work in 2008, which included vein sampling and an orientation
drainage survey employing bulk leach extractable gold (BLEG) analysis and drilled two holes. One grab
sample of a quartz-sphalerite-galena vein float in one of the eastern secondary drainages (314322) contained
5.180 parts per million (ppm) gold, 251 ppm silver, 1050 ppm copper, 3.8 percent lead, and 5.9 percent zinc.
Results from BLEG analysis were up to 0.232 ppm gold (Lipske and Rotert, 2008).

In 2013, aregiona aeromagnetic survey was completed. There appears to be good correlation between
magnetic highs and known porphyry occurrences (Gregory Beischer, Millrock Resources, Inc., oral
communication, 2013). In 2014, Millrock Resources Inc. completed a high-resolution airborne magnetic
survey, which indicated that known mineralization may continue to the southwest below aridge in that area
(Millrock Resources Inc., 2014).

Mineralization, alteration and anomalous copper valuesin soils and rocks extend over a broad area at the
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Dry Creek prospect indicating the potential for a significant porphyry Cu-Mo-Au deposit near surface and
potentialy at depth. Although severa holes have been drilled at the property, few of the geochemical or
geophysical anomalies have been tested (Millrock Resources, Inc., 2015).

Production notes:
None.

Reserves:

The prospect contains an estimated resource of 4.5 to 9 million tonnes grading 0.25 percent copper, 0.01
percent molybdenum, and trace gold (Y oung and others, 1997).

Additional comments:

This prospect islocated on land conveyed to or patented by the Bristol Bay Native Corporation. In August
2005, Metallica Resources entered into ajoint venture agreement with Full Metal Minerals to explore on
BBNC lands.

In 2013, Millrock Resources Inc. made an agreement with the BBNC to explore for minerals (Millrock
Resources Inc., 2014).
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Site name(s): Marshinlak; Marshinlak Creek

Sitetype: Prospect

ARDF no.: CG023

Latitude: 56.2647 Quadrangle: CG B-2
Longitude: 158.5109

L ocation description and accuracy:
The Marshinlak prospect is located near the peak of a north-northwest trending ridge about 1.8 miles from
where Marshinlak Creek enters Mallard Duck Bay; 0.3 mile southwest from the center of section 21, T. 45
S., R. 59 W., of the Seward Meridian. Thislocation is accurate to within 1/4 mile of the center of the
prospect.

Commodities:

Main: Ag, Au, Cu

Other: As, Sb
Oreminerals: Arsenopyrite, chalcopyrite, gold, pyrite
Gangue minerals: Calcite, quartz

Geologic description:

The Marshinlak Creek precious metal vein prospect is located on Chignik Lagoon Native Corp. (CLNC)
lands approximately 4 kilometers north of the porphyry center at the Mallard Duck Bay prospect (CG002).
The areawas visited briefly by Resource Associates of Alaska (RAA) in 1982. Their efforts were focused
on asubparallel set of poorly-exposed silver-gold bearing quartz veins located south of Marshinlak Creek.
They collected atotal of 25 vein samples, 23 of which contained gold with an average of 0.5 gram per tonne
(parts per million (ppm)). The areais prospective for epithermal-style vein mineralization and/or a deep-
seated porphyry target (Lipske and Rotert, 2008).

Rock types include diorite stocks up to 2000 feet in diameter and a system of northeast-trending quartz-
diorite dikes, which are up to ahalf milein length and up to several hundred feet in thickness. A system of
andesite dikes trends N 30 to 40 W and dips vertically across a 4000-foot wide zone. All of these intrusives
cut Eocene-Oligocene volcanics of the Meshik Formation, which consists of andesite and basalt flows,
volcaniclastic breccias, vol caniclastic sediments, and tuffaceous units (Anderson and others, 1979).

South of Marshinlak Creek, a swarm of discontinuous and poorly-exposed quartz + calcite £ pyrite £
arsenopyrite veins are exposed in subcrops and frost boils. The host andesites bear weak propylitic ateration
but are strongly hydrolytized along veins. It isinferred that two or three west-northwest-trending veins are
exposed over a zone measuring one kilometer in width by approximately 1.5 kilometers along strike, and at
least 300 meters vertically. Subcrops were typically no wider than two meters, though RAA reported vein
widths of up to five meters (15 feet). Vein mineralogy consists of white sugary to clear drusy quartz plus
accessory calcite, pyrite, and local arsenopyrite. Uppermost vein exposures were dominated by calcite. A 3
kilometer by 1 kilometer area of bleached and oxidized andesite is|ocated immediately north of Marshinlak
Creek and comprises variable quartz-sericite-pyrite ateration with a widespread argillic overprint. Minor
amounts of high-level advanced argillic ateration characterized by vuggy residual quartz and coarse white
micawith local jarosite was recognized via handlens at uppermost levels. The sericitic-argillic alteration
zoneis haloed by weakly propylitized andesite (Lipske and Rotert, 2008).

A suite of 35 hand samples were submitted for supplemental portable infrared mineral analyzer (PIMA)
testing. Through PIMA analyses from 2008 work, mineral species including smectite, illite, kaolinite,
dickite, chlorite, and epidote were positively identified. Possible accessory carbonate, silica, and amphibole
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were reported in several samples. Based on these results, the hydrothermal alteration at Marshinlak Creek
consists of propylitic, argillic, and advanced argillic assemblages (Lipske and Rotert, 2008).

The rock chip and vein sampling completed at Marshinlak Creek in 2008 confirms the high grade results
reported from previous workers. A total of 25 vein samples were collected and returned results of up to 84.7
ppm gold, 745 ppm silver, 853 ppm copper, 1490 ppm arsenic, and 155 ppm antimony. The upper range of
each is defined by the results of sample 314182, a quartz vein in float that contained 1 to 2 volume percent
visible chalcopyrite, arsenopyrite, and an unidentified black sooty sulfide or sulfosalt. The float was
observed downslope from a sample location that RAA reported as a 15-foot wide quartz vein. Excluding
sample 314182, vein samples averaged 0.511 ppm gold, 0.4 ppm silver, 78.6 ppm copper, and 261 ppm
arsenic, which are consistent with the results reported by RAA in Moller et al., 1982 (Lipske and Rotert,
2008).

Alteration:
Propylitic, argillic, sericitic, and silica alteration (Lipske and Rotert, 2008).

Age of mineralization:
The probable age of mineralization is estimated at 21 to 27 million years (Wilson, 1980).

Generic deposit model:

Deposit model:
Porphyry copper; porphyry copper-molybdenum; polymetallic veins (Cox and Singer, 1986; models 17,
21a, 22¢).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
17, 21a, 22c

Production Status: None
Site Status; Active?

Workings/exploration:

A field program was performed in by Metallica Resource Inc. with ajoint venture agreement with Full
Metal Minerals (USA) Inc., on behalf of Bristol Bay Native Corporation (BBNC). This 2008 program
entailed preliminary reconnai ssance mapping and sampling at Marshinlak (Lipkse and Rotert, 2008).

A total of 31 vein samplesand two lines of ground magnetics were collected south of Marshinlak Creek.
North of Marshinlak Creek, approximately forty samples were collected on 50 meter centers and four lines
of ground magnetics were completed. A suite of 35 hand samples were submitted for supplemental portable
infrared mineral analyzer (PIMA) testing (Lipkse and Rotert, 2008).

Production notes:
None.

Reserves:
None.

Additional comments:
This record was created in 2014 to separate Marshinlak from Mallard Duck Bay (CG002), in which this
site was previously combined with. The geology, location, and reports all separated these prospects.

References:
Anderson, G.D., Fitch, G.M., Lappie, D.W., Lindberg, P.A., and Fankhauser, R.E., 1979, Exploration and
evaluation of Bristol Bay Native Corporation Lands, Vol. 1, Book 1: Prepared for Houston Oil and
Minerals Company by Resource Associates of Alaska, 78 p. (Report held by Alaska Earth Sciences, Inc.,
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Site name(s): Unnamed (near Siwash Creek)

Sitetype: Occurrence

ARDF no.: CHO02

Latitude: 67.1198 Quadrangle: CH A-5
Longitude: 149.4035

L ocation description and accuracy:
The occurrence is about 4.1 miles east of the junction of Siwash Creek and Mosquito Fork, at an elevation

of about 2,300 feet. It is about 0.3 mile southwest of the center of section 3, T. 27 N., R. 8 W.. The location
is accurate to within 1 mile.
Commaodities:
Main: Cu
Other:
Oreminerals. Azurite, copper sulfides, malachite

Gangue minerals:

Geologic description:

This occurrence was originally described as copper sulfides and copper stainsin asmall body of chert in
Devonian(?) volcanic rocks (Brosgé and Reiser, 1964; DeY oung, 1978). Kurtak and others (2002) describe
abluff about 30 feet high and 100 feet wide of highly silicified pyroxene diorite. The dioriteis cut by
several quartz veins 1 to 2 inches thick. Analyses of two samples of pyrite-bearing quartz and a sample of
the mafic rock did not show any significant base or precious metals.

Alteration:

Age of mineralization:
Insufficient information to assign.

Generic deposit model:
Deposit modd:
Insufficient information to assign.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status. None
Site Status: Inactive

Workings/exploration:
Limited sampling by government agencies.
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Production notes:
None.

Reserves:
None.

Additional comments:;
See also: West Fork occurrence (CHOOL).

MAS No. 0020310077
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Site name(s): Granite Creek

Sitetype: Prospect

ARDF no.: CHO03

Latitude: 67.0227 Quadrangle: CH A-6
Longitude: 149.9687

L ocation description and accuracy:

This prospect is at an elevation of about 1,350 feet ft on amajor west headwater tributary of Granite Creek
that flows through the east half of section 4, T. 25 N., R. 11 W. Thelocation is accurate to within about a
mile.

Commaodities:

Main: Au, Cu

Other:
Oreminerals: Chalcopyrite, gold?
Gangue minerals:

Geologic description:

Little is known about this prospect other than that 5 claims were active in this area from 1967 to 1969 and
that a suction dredge was in operation in 1969 (DeY oung, 1978). The rocksin the areaare Devonian(?)
andesite, diorite, and chert adjacent to alarge body of of upper Paleozoic or Mesozoic granitic rock (Brosgé
and Reiser, 1964). Kurtak and others (2002) investigated the area. None of their panned concentrates
showed gold; afloat sample of hornfels had atrace of chal copyrite and assayed 199 ppm copper.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Undetermined
Site Status: Inactive

Workings/exploration:
Little is known about this prospect other than that 5 claims were active in this area from 1967 to 1969 and
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that a suction dredge was in operation in 1969 (DeY oung, 1978).

Production notes:
Possibly some.

Reserves:
None.

Additional comments:
MAS No. 0020310116
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Site name(s): Unnamed (near Siwash Creek)

Sitetype: Occurrence

ARDF no.: CHO04

Latitude: 67.1333 Quadrangle: CH A-6
Longitude: 149.6435

L ocation description and accuracy:

This occurrence is at an elevation of about 3,000 feet, about 2.4 mile west of the junction of Siwash Creek
and Mosquito Fork. It isabout 0.2 mile southeast of the center of section 25, T. 27 N., R. 10 W.

Commaodities:

Main: Cr, Cu, Ni

Other: Ni
Oreminerals: Azurite, copper sulfides, magnetite, malachite
Gangue minerals:

Geologic description:

This occurrence was originally described as copper sulfides and copper staining at the contact between
Devonian(?) black phyllite and slate and Devonian(?) pyroxene diorite and andesite flows (Brosgé and
Reiser, 1964). Kurtak and others (2002) indicated that the diorite and andesite flows may be part of a 1,000-
foot-wide band of mafic-ultramafic rocks bounded on both sides by chlorite-quartz schist. The mafic-
ultramafic rock contains magnetite, is serpentinized at the margins of the band, and may be dunite.

Samples of the serpentinized rock averaged 977 parts per million (ppm) nickel and 1,078 ppm chromite.

Alteration:

Age of mineralization:
Insufficient information to assign.

Generic deposit model:
Deposit model:

Insufficient information to assign.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Inactive

Workings/exploration:
Only limited sampling by government agencies.
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Production notes:
None.

Reserves:
None.

Additional comments:
MAS No. 0020310085

Refer ences:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of data and lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

DeYoung, J.H., Jr., 1978, Mineral resources map of the Chandalar quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-878-B, 2 sheets, scale 1:250,000.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technica Report 50, 845 p.

Primary Reference: Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Slate Creek

Sitetype: Mine

ARDF no.: CHOO7

Latitude: 67.2269 Quadrangle: CH A-6
Longitude: 149.8969

L ocation description and accuracy:

Slate Creek is awest-flowing tributary to the Middle Fork Koyukuk River; its mouth is at the old mining
town of Coldfoot on the Dalton Highway, the road that parallels the Trans-Alaska Pipeline. The creek was
placer mined at various locations for more than 10 miles but the most productive ground was centered in
upper Slate Creek at a camp about 5 miles above the mouth of Myrtle Creek. That ground extended for
about a mile above and a mile below the camp. Most of the mining was in sections 24 and 26, T. 28 N., R.
11W.

Themost productive ground on Slate Creek isin the upper portion of the creek in the Chandalar A-6
guadrangle; the lower part of the creek that was also placer mined isin the Wiseman A-1 quadrangle.

Commaodities:
Main: Ag, Au
Other:

Oreminerals: Gold

Gangue minerals:

Geologic description:

Slate Creek has been mined for more than 10 miles at various times since 1898 but the most productive
ground was centered in upper Slate Creek about 5 miles above the mouth of Myrtle Creek; this ground
extended for about amile below and a mile above this point.

Gold was discovered at the junction of Myrtle Creek and Slate Creek in 1899 (Schrader, 1900) and by
1904 the workings extended for 5 or 6 miles up Mrytle Creek and farther along Slate Creek (Schrader,
1904). Mining continued intermittently along Slate Creek to at least 2000 by a succession of operators
using hand methods, heavy equipment, and by drift mining (Kurtak and others, 2002). The gold production
from Slate Creek is not well documented; U.S. Bureau of Mines records indicate that Slate Creek may have
produced as much as 1,394 ounces of gold and 121 ounces of silver to 1963 (Kurtak and others, 2002).

Most of the mining on upper Slate Creek was along the modern channel. There was also some mining on a
low bench on the south side of the creek; the bedrock at the bottom of the bench is only afew feet above the
bedrock at the bottom of the modern channel. No deep channels have been found on upper Slate Creek.
Mosier and Lewis (1986) analyzed several samples of gold from upper Slate Creek; they varied from 880 to
952 fine.

On lower Slate Creek, gold has been mined in the modern channel in gravel 10 to 40 feet thick. Reed
(1938) indicates that it was possible for the early minersto recover $3 to $4 per day of flour gold (approx.
0.15 - 0.20 ounce of gold) by rocker. At least three high channels were identified from the mouth of Slate
Creek to the mouth of Myrtle Creek but they did not contain enough gold to justify mining (Reed, 1938).

Alteration:

Age of mineralization:
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Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status; Yes; small
Site Status: Inactive

Workings/exploration:

Slate Creek has been mined at various times for over 10 miles upstream from its mouth. Gold was
discovered at the junction of Myrtle Creek and Slate Creek in 1899 (Schrader, 1900) and by 1904 the
workings extended for 5 or 6 miles up Mrytle Creek and farther along Slate Creek (Schrader, 1904). Mining
continued intermittently along Slate Creek to at least 2000 by a succession of operators using hand methods,
heavy equipment, and by drift mining (Kurtak and others, 2002). The most productive ground was centered
on upper Slate Creek about 5 miles above the mouth of Myrtle Creek; this ground extended for about amile
below and a mile above this point.

Production notes:

The gold production from Slate Creek is not well documented. U.S. Bureau of Mines records indicate that
Slate Creek may have produced as much as 1,394 ounces of gold and 121 ounces of silver to 1963 (Kurtak
and others, 2002).

Reserves:
Probably none.

Additional comments:
MAS No. 0020310068

References:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., 1977, Placer deposit map of central Alaska: U.S. Geological Survey Open-File Report 77-168-
B, 64 p., 1 map, scale 1:1,000,000.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of data and lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
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of Economic Geologists, Littleton, Colorado, p. 813-843.

Holdsworth, P.R., 1952, Report of the Commissioner of Mines for the Biennium ended December 31, 1952:
Alaska Territorial Department of Mines Annual Report 1952, 66 p.

Holdsworth, P.R., 1955, Report of the Commissioner of Mines for the biennium ended December 31, 1954:
Alaska Territorial Department of Mines Annual Report 1954, 110 p.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.

Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p.
284-315.

Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119
p.

Mosier, E.L., and Lewis, J.S., 1986, Analytical results, geochemical signatures, and sample locality map of
lode gold, placer gold, and heavy-minera concentrates from the Koyukuk-Chandalar mining district,
Alaska: U.S. Geological Survey Open-File Report 86-345, 172 p.

Mulligan, J.J., 1974, Mineral resources of the Trans-Alaska Pipeline corridor: U.S. Bureau of Mines
Information Circular 8626, 24 p.

Reed, |.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territoria
Department of Mines Miscellaneous Report 194-7, 201 p.

Schrader, F.C., 1900, Preliminary report on a reconnaissance along the Chandalar and Koyukuk Rivers,
Alaska, in 1899: U.S. Geological Survey Twenty-first Annual Report, Part 2, p. 441-486.

Schrader, F.C., 1904, A reconnaissance in northern Alaska across the Rocky Mountains, along Koyukuk,
John, Anaktuvuk, and Colville rivers and the Arctic coast to Cape Lisburne, in 1901, with notes by W.J.
Peters. U.S. Geologica Survey Professional Paper 20, 139 p.

Smith, P.S., 1939, Mineral industry of Alaskain 1937: U.S. Geological Survey Bulletin 910-A, p. 1-113.
Smith, P.S,, 1939, Mineral industry of Alaskain 1938: U.S. Geological Survey Bulletin 917-A, p. 1-113.

Smith, P.S,, 1941, Mineral industry of Alaskain 1939: U.S. Geological Survey Bulletin 926-A, p. 1-106.

Primary Reference: Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Myrtle Creek

Sitetype: Mine

ARDF no.: CHO08

Latitude: 67.2573 Quadrangle: CH B-6
Longitude: 149.9805

L ocation description and accuracy:

The mouth of Myrtle Creek on Slate Creek (CHO0Q7) is about 4.6 miles east-southeast of Coldfoot. Myrtle
Creek has been placer mined at various locations for more than 6 miles above its mouth but the most
productive part extended from 2.5 milesto 5 miles above its mouth. The coordinates are at about the
middle of this area, near the center of section3, T.28 N., R. 11 W.

The most productive ground on Myrtle Creek isin the upper portion of the creek in the Chandalar A-6
and B-6 quadrangles; the lower part of the creek that was also placer mined isin the Wiseman A-1
guadrangle.

Commodities:
Main: Ag, Au
Other:

Oreminerals:

Gangue minerals.

Geologic description:

Gold wasfirst discovered on Myrtle Creek in 1899 and by 1904 the workings extended 5 or 6 miles up
the creek (Schrader, 1900, 1904; Maddren, 1913; Reed, 1938; Kurtak and others, 2002). By 1906, 80 men
were hand mining along Myrtle Creek and hydraulic mining began in 1909. There was mining in open cuts
and drift mining most years from 1914 to 1939. The first heavy equipment, a dragline and dozer, started
mining in 1940. Mining resumed after World War |1 and continued at intervals until at least 2000, when a
small suction dredge was being used to mine potholes in the creek. Myrtle Creek has produced consistently
since 1900. Gold was produced in 27 of the years between 1900 and 1941, every year from 1948 to 1955,
and during periods from 1979 to 2000. The records are incomplete, but Mrytle Creek produced 16,952
ounces of gold from 1900 to 1955. The most productive years were 1902 when 2,417 ounces of gold were
produced and 1950 when 3,141 ounces of gold were produced (Kurtak and others, 2002). An uncertain
amount of gold was also produced after 1955.

The most productive part of Mrytle Creek extended from about 2.5 miles above its mouth to about 5 miles
above its mouth (Reed, 1938, Kurtak and others, 2002). Most of the gold came from the modern channel of
Myrtle Creek in thawed ground that was 30 to 300 feet wide. The gravel was 2 to 7 feet thick and the gold
was generally on bedrock or in crevices that held gold down to a depth of about 3 feet in the schist bedrock.
The gold seemed to be evenly distributed across the channel. The gold was coarse, clean, and somewhat
flattened; occasional nuggets up to an ounce were found and Smith (1942) reported a 23-ounce nugget. By
1937, the modern channel had largely been mined out.

There are several high bench channels on both sides of lower Mrytle Creek that extend for about 3 miles
above its mouth (Reed, 1938; Kurtak and others, 2002). In 1937, they had not been mined to any extent but
there were attempts to mine them after World War 11. One notable bench along the lower two miles of
Myrtle Creek has a channel perched 10 to 15 feet above the modern channel, and is covered by 10 to 30 feet
of gravel. The ground on the bench was said to run about 0.01 to 0.023 ounce of gold per square foot of
bedrock.
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Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Yes
Site Status: Undetermined

Workings/exploration:

Gold wasfirst discovered on Myrtle Creek in 1899 and by 1904 the workings extended 5 or 6 miles up
the creek (Schrader, 1900, 1904; Maddren, 1913; Reed, 1938; Kurtak and others, 2002). By 1906, 80 men
were hand mining along Myrtle Creek and hydraulic mining began in 1909. There was mining in open cuts
and drift mining most years from 1914 to 1939. The first heavy equipment, a dragline and dozer, started
mining in 1940. Mining resumed after World War 11 and continued at intervals until at least 2000, when a
small suction dredge was being used to mine potholes in the creek.

Production notes:

Myrtle Creek has been one of the largest placer gold producers in the Koyukuk district and it produced
consistently from 1900 to 1955. The records are incomplete but Mrytle Creek produced 16,952 ounces of
gold from 1900 to 1955; the most productive years were 1902 when 2,417 ounces of gold were produced
and 1950 when 3,141 ounces of gold were produced (Kurtak and others, 2002). An uncertain amount of
gold was produced after 1955.

Reserves:

Probably none of any significant size although pockets of auriferous gravel may remain in potholes along
the creek, adjacent to previously mined sections, of the creek, and in the benches along lower Mrytle Creek.

Additional comments:;
MAS No. 002031033

References:
Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Bundtzen, T.K., Swainbank, R.C., Clough, A.H., Henning, M.W., and Charlie, K.M., 1996, Alaska's
mineral industry, 1995: Alaska Division of Geological and Geophysical Surveys Special Report 50, 72 p.

Cobb, E.H., 1973, Placer deposits of Alaska: U.S. Geological Survey Bulletin 1374, 213 p.
Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction

materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of data and lists of references to metallic and selected
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Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Dillon, J.T., and Reifenstuhl, R.R., 1995, Geologic map of the Chandalar B-6 quadrangle, southeastern
Brooks Range, Alaska: Alaska Division of Geological and Geophysical Surveys, Professional Report 103,
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of Economic Geologists, Littleton, Colorado, p. 813-843.

Holdsworth, P.R., 1952, Report of the Commissioner of Mines for the Biennium ended December 31, 1952:
Alaska Territorial Department of Mines Annual Report 1952, 66 p.

Holdsworth, P.R., 1955, Report of the Commissioner of Mines for the biennium ended December 31, 1954:
Alaska Territorial Department of Mines Annual Report 1954, 110 p.
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Information Circular 8626, 24 p.
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Peters. U.S. Geologica Survey Professional Paper 20, 139 p.

Smith, P.S,, 1942, Mineral industry of Alaskain 1940: U.S. Geological Survey Bulletin 933-A, p. 1-102.
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Primary Reference: Reed, 1938; Kurtak and others, 2002
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Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Unnamed (near Hor se Creek)

Sitetype: Occurrence

ARDF no.: CHO18

Latitude: 67.3985 Quadrangle: CH B-4
Longitude: 148.97

L ocation description and accuracy:
Thisoccurrenceisat elevation of about 4,000 feet, amile south of peak 4792, and about 10 miles

southwest of the south end of Chandalar Lake. It is about 0.3 mile north of the center of section 30, T. 30 N.,
R.6W.
Commaodities:
Main: Cu, Sb
Other:
Oreminerals. Azurite, copper sulfides, malachite

Gangue minerals:

Geologic description:

Brosgé and Reiser (1972) described this occurrence as copper sulfides and copper staining in small pods
and veinlets in Devonian quartz-mica schist intercalated with greenschist and greenstone. Kurtak and
others (2002) examined the area but could not find any copper minerals. They did locate a 30-foot-long
area of limonite-stained quartz-mica schist that contained 0.84 percent antimony. A rubblecrop sample of a
metamorphosed quartz vein that crosscut that schist contained 549 parts per million antimony. No antimony
mineral was identified.

Alteration:

Age of mineralization:
Devonian or younger based on the age of the host rock.

Generic deposit model:
Deposit model:

Data too sparse to determine.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status: None
Site Status: Inactive

Workings/exploration:

Page335



Alaska Resour ce Data File CHO018

Only limited sampling by the U.S. Geological Survey and Bureau of Land Management.

Production notes:
None.

Reserves:
None.

Additional comments:
MAS No. 0020310076

References:

Berg, H.C., and Cobb, E.H., 1967, Metalliferous lode deposits of Alaska: U.S. Geological Survey Bulletin
1246, 254 p.

Brosgé, W.P., and Reiser, H.N., 1972, Geochemical reconnaissance in the Wiseman and Chandalar districts
and adjacent region, southern Brooks Range, Alaska: U.S. Geological Survey Professional Paper 709, 21 p.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of data and lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technica Report 50, 845 p.

Primary Reference: Brosgé and Reiser, 1964; Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Dennys Gulch; O'Keefe

Sitetype: Mine

ARDF no.: CHO19

Latitude: 67.3955 Quadrangle: CH B-5
Longitude: 149.1413

L ocation description and accuracy:

This placer mineis at an elevation of about 2,400 feet in Dennys Gulch, which is about 6 miles south of
the south end of Twin Lakes. It isat the mine symbol on the 1:63,360-scal e topographic map, about 0.4
mile east of the center of section 29, T.30N., R. 7 W.

Commaodities:
Main: Au
Other:

Oreminerals: Gold

Gangue minerals:

Geologic description:

This record describes the placer mine in Dennys Gulch. Both this placer and the lode prospect at the head
of the gulch (CH123) are associated with Denny O'Keefe, who had claims and explored the area from 1948
to 1957; much of the work on the placer and the lode probably coincided (Kurtak and others, 2002). A
magnetometer survey was run over Dennys Gulch and Sawlog Creek in 1951 (Williams, 1952); there was
uranium exploration by the U.S. Geological Survey in 1956 (Freeman, 1963); 6 lode claims were staked in
1955 (Heiner and Wolff, 1968); and WGM Inc. explored in the area from 1975 to 1976, and in 1983
(Dashevsky, 1986).

O'Keefe sank several shafts along the gulch, presumably at the mine shown on the 1:63,360-scale
topographic map. One shaft hit bedrock at 40 feet and another at 75 feet. Only alittle gold was found in
these shafts, where it was concentrated in alayer of red gravel (Kurtak and others, 2002). Heiner and Wolff
(1968) reported that placer gold has been mined and that coarse nuggets valued as much as $100 were
recovered, but that no pay streak was found. (Kurtak and others (2002), however, imply that the coarse
nuggets came from the upper part of Dennys Gulch, perhaps at or near the lode prospect there (CH123)).

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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3%
Production Status: Yes
Site Status: Undetermined

Workings/exploration:

Both this placer and the lode prospect at the head of the gulch (CH123) are associated with Denny
O'Keefe, who had claims and explored the area from 1948 to 1957; much of the work on the placer and the
lode probably coincided (Kurtak and others, 2002). A magnetometer survey was run over Dennys Gulch and
Sawlog Creek in 1951 (Williams, 1952); there was uranium exploration by the U.S. Geological Survey in
1956 (Freeman, 1963); 6 lode claims were staked in 1955 (Heiner and Wolff, 1968); and WGM Inc.
explored in the area from 1975 to 1976, and in 1983 (Dashevsky, 1986).

O'Keefe sank several shafts along the gulch, presumably at the mine shown on the 1:63,360-scale
topographic map. One shaft hit bedrock at 40 feet and another at 75 feet. Only alittle gold wasfound in
these shafts where it was concentrated in alayer of red gravel (Kurtak and others, 2002). Heiner and Wolff
(1968) reported that placer gold has been mined and that coarse nuggets valued as much as $100 were
recovered, but that no pay streak was found. Kurtak and others (2002), however, imply that the coarse
nuggets came from the upper part of Dennys Gulch, perhaps at or near the lode prospect there (CH123).

Production notes:
Some unknown but probably small amount of gold was produced from 1948 to 1957.

Reserves:
None.

Additional comments:
See also Wizard (CH123) and Sawlog Creek (CH020).

Refer ences:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1973, Placer deposits of Alaska: U.S. Geological Survey Bulletin 1374, 213 p.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
meaterias) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., 1977, Placer deposit map of central Alaska: U.S. Geological Survey Open-File Report 77-168-
B, 64 p., 1 map, scale 1:1,000,000.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

DeYoung, J.H., J., 1978, Mineral resources map of the Chandalar quadrangle, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-878-B, 2 sheets, scale 1:250,000.

Dashevsky, S.S., 1986, Mines, prospect, and geochemical anomalies on Doyon Ltd. regional overselection
lands Alaska, Block 1- 8, v. 1 or II: Unpublished report for Doyon Ltd., 42 p. (on file at Doyon Ltd.,
Fairbanks, Alaska).

Eakins, G.R., 1969, Uraniumin Alaska: Alaska Division of Mines and Geology Geologic Report 38, 49 p.,
2 sheets (scale 1:3,800,000).
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Chandalar region, Alaska: Alaska Territorial Department of Mines Prospect Evaluation 31-2, 28 p., 1 sheet
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Last report date: 2010-04-18
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Site name(s): Sawlog Creek

Sitetype: Mine

ARDF no.: CH020

Latitude: 67.404 Quadrangle: CH B-5
Longitude: 149.1656

L ocation description and accuracy:

Sawlog Creek is asmall headwater tributary to the South Fork Koyukuk River; its mouth is about 5 miles
south-southwest of the south end of Twin Lakes. Thesmall placer mine on Sawlog Creek is sometimes
confused with the nearby one on Dennys Gulch (CHO019) because there was placer activity on both in which
Denny O'Keefe was involved. For thisrecord, the siteis arbitrarily located on upper Sawlog Creek at an
elevation of about 2,300 feet. It is about 0.6 mile north-northwest of the center of section 29, T.30N., R. 7
W.

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals.

Geologic description:

Brosgé and Reiser (1964) reported placer activity about 1 mile upstream from where Sawlog Creek
enters the valley of the South Fork Flats. However, this activity my refer to the better known placer and
lode work in Dennys Gulch (CHO019), just over the low divide at the head of Sawlog Creek. Kurtak and
others (2002) note that claims were staked on Sawlog Creek in 1949 and that a magnetic survey wasrunin
1951 that covered Dennys Gulch and Sawlog Creek. Williams (1952) reported that the results of the
magnetometer survey were generally inconclusive. The survey was performed at the request of the property
owners, however, which suggests some activity at that time. A placer claim was staked on Sawlog Creek in
1960 (Heiner and Wolff, 1968) and DeY oung (1978) reported placer mining in 1964. Kurtak and others
(2002) (briefly?) visited Sawlog Creek in their comprehensive study of the mineral resources of the
Koyukuk mining district but found no evidence or past or current mining.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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3%
Production Status: Undetermined
Site Status: Undetermined

Workings/exploration:

Brosgé and Reiser (1964) reported placer activity about 1 mile upstream from where Sawlog Creek enters
the valley of the South Fork Flats. However, this activity my refer to the better known placer and lode work
in Dennys Gulch (CHO019), just over the low divide at the head of Sawlog Creek. Kurtak and others (2002)
note that claims were staked on Sawlog Creek in 1949 and that a magnetic survey wasrun in 1951 that
covered Dennys Gulch and Sawlog Creek. Williams (1952) reported that the results of the magnetometer
survey were generally inconclusive. The survey was performed at the request of the property owners,
however, which suggests some activity at that time. A placer claim was staked on Sawlog Creek in 1960
(Heiner and Wolff, 1968) and DeY oung (1978) reported placer mining in 1964. Kurtak and others (2002)
(briefly?) visited Sawlog Creek in their comprehensive study of the mineral resources of the Koyukuk
mining district but found no evidence or past or current mining.

Production notes:
Probably none.

Reserves:
None.

Additional comments:;

This prospect is on Doyon Ltd. selected lands; for more information, contact Doyon Ltd., Fairbanks,
Alaska.

MAS No. 0020310039
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R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.
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mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technica Report 50, 845 p.

Williams, JA., 1952, A magnetometer survey of Denny's Gulch and Sawlog Creek in the Koyukuk-
Chandalar region, Alaska: Alaska Territorial Department of Mines Prospect Evaluation 31-2, 28 p., 1 sheet
of traverse lines, scale 1:2,400; 17 line sheets.

Primary Reference: Kurtak and others, 2002

Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geologica Survey)

Last report date: 2010-04-18
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Site name(s): Shamrock Creek; Butte Creek

Sitetype: Prospect

ARDF no.: CH022

Latitude: 67.4828 Quadrangle: CH B-5
Longitude: 149.3745

L ocation description and accuracy:

Shamrock Creek (Butte Creek in older reports) is a short creek that flows into the south side of Bob
Johnson Lake (formerly Big Lake) about a mile and a half west of itseast end. Thereisan old report of
mining at some unspecified location. For this record, the site is arbitrarily located about a half mile above
the mouth of the creek near the center of section 29, T. 31 N., R. 8 W.

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Reed (1938) reported that ‘pay’ had been found on Shamrock Creek in 1920 but there is no further
indication of mining. A placer claim was staked in 1978. Kurtak and others (2002) visited Shamrock Creek
in their study of the mineral resources of the Koyukuk mining district. They found no sign of mining and
their samples did not show any visible or analytical gold.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39%a

Production Status: Undetermined
Site Status: Inactive

Workings/exploration:
Reed (1938) reported that ‘pay’ had been found on Shamrock Creek in 1920 but there is no further
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indication of mining. A placer claim was staked in 1978. Kurtak and others (2002) visited Shamrock Creek
in their study of the mineral resources of the Koyukuk mining district. They found no sign of mining and
their samples did not show any visible or analytical gold.

Production notes:
Some gold may have been recovered during prospecting in 1920.

Reserves:
None.

Additional comments:;
MAS No. 0020310087

Refer ences:
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Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
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Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technica Report 50, 845 p.

Reed, 1.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territorial
Department of Mines Miscellaneous Report 194-7, 201 p.

Primary Reference: Reed, 1938; Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geologica Survey)

Last report date: 2010-04-18
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Site name(s): California Creek

Sitetype: Mine

ARDF no.: CH023

Latitude: 67.4719 Quadrangle: CH B-5
Longitude: 149.4918

L ocation description and accuracy:

There was mining on California Creek near the mouth of Jim Pup, about 3.8 miles south-southwest of the
north end of Bob Johnson Lake (formerly Big Lake). The mining was in the north half of section 35, T. 31
N.,R.9OW.

Commaodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Maddren (1913) reported shovel-and-sluice mining from 1901 to 1909 on California Creek near the mouth
of Jim Pup. From 1915 to 1931, aminer sank 18, 18-foot shafts, drove two inclines on a deep channel, and
produced a small amount of gold. The records are incomplete but 102 ounces of gold were produced from
California Creek from 1901 to 1919. Claims were held during the 1940s and 1950s, and from 1980 to 1986.
There was mining in 1985 (Dillon (1987); in 1990 (Swainbank and others, 1991); and from 1999 to at least
2000, when the ground was being worked with a suction dredge and a backhoe (Kurtak and others, 2002).
High benches are present but apparently were not mined. (Also see the placers on nearby Jim Pup (CH024)
and Wakeup Creek (CH025) which are geologically similar and may be contiguous.)

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39

Production Status: Yes; small

Site Status: Undetermined
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Workings/exploration:

Maddren (1913) reported shovel-and-sluice mining from 1901 to 1909 on California Creek near the mouth
of Jim Pup. From 1915 to 1931, aminer sank 18, 18-foot shafts, drove two inclines on a deep channel, and
produced a small amount of gold. The records are incomplete but 102 ounces of gold were produced from
Cadlifornia Creek from 1901 to 1919. Claims were held during the 1940s and 1950s, and from 1980 to 1986.
There was mining in 1985 (Dillon (1987); in 1990 (Swainbank and others, 1991); and from 1999 to at least
2000 when the ground was being worked with a suction dredge and a backhoe (Kurtak and others, 2002).
High benches are present but apparently were not mined.

Production notes:

The records are incomplete but 102 ounces of gold were produced from California Creek from 1901 to
1919. Mining continued to 1931, and again in 1985, in 1990, and from 1999 to at |least 2000, but thereisno
record of the amount of gold that was produced.

Reserves:
Apparently none.

Additional comments:;
MAS No. 0020310031
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Site name(s): Jim Pup; Jim Pup Creek; Jim Gulch; Jim Creek

Sitetype: Mine

ARDF no.: CH024

Latitude: 67.4726 Quadrangle: CH B-5
Longitude: 149.4759

L ocation description and accuracy:

The lower mile of Jim Pup Creek has been placer mined. The creek isatributary to California Creek,
about 6.7 miles south of the north end of Bob Johnson Lake (formerly Big Lake). Most of the mined areais
near the northeast corner of section 35, T. 31 N., R. 9 W. (The creek islabeled 'Jim Pup' on the 1971,
1:63,360-scal e topographic map, but was called Jim Gulch, Jim Pup Creek, or Jim Creek in old reports.)

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Gold was discovered on Jim Pup in 1901. There was intermittent mining well into the 1920s and again in
1941, 735 ounces of gold were produced from 1901 to 1941 from the lower mile and a half of the creek.
Claims were held during the 1940s and 1950s. There was mining in 1985 (Dillon, 1987); in 1990
(Swainbank and others, 1991); and in 1998 when a suction dredge was being used above the old tailings
(Kurtak and others, 2002). Thereis no record of the amount of gold that was produced after 1941 but some
was probably recovered.

The early mining was by hand methods a ong the modern channel of Jim Pup and tailings are stacked on
both sides of the lower mile of the creek. The gold was said to be coarse; a $50 nugget was recovered in the
early days (Reed, 1938). The pay stresk was about 10 feet wide, and overlain by 3to 5 feet of gravel over
bedrock. Severa shafts, one 104 feet deep, were sunk on one or more deep channels on the north side of the
creek but they were apparently not mined. (Also see the placers on nearby California Creek (CH023) and
Wakeup Creek (CH025), which are geologically similar and may be contiguous.)

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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3%
Production Status: Yes; small
Site Status: Undetermined

Workings/exploration:

Gold was discovered on Jim Pup in 1901. There was intermittent mining well into the 1920s and again in
1941; 735 ounces of gold were produced from 1901 to 1941 from the lower mile and a half of the creek.
Claims were held during the 1940s and 1950s. There was mining in 1985 (Dillon, 1987); in 1990
(Swainbank and others, 1991); and in 1998 when a suction dredge was being used above the old tailings
(Kurtak and others, 2002).

Production notes:

Gold was discovered on Jim Pup in 1901 and there was intermittent mining well into the 1920sand in
1941; 735 ounces of gold were produced from 1901 to 1941 from the lower mile and a half of the creek.
There was mining again in 1985 (Dillon, 1987); in 1990 (Swainbank and others, 1991); and in 1998 when a
suction dredge was being used above the old tailings (Kurtak and others, 2002) There is no record of the
amount of gold that was produced after 1941 but some was probably recovered.

Reserves:
None.

Additional comments:
MAS No. 0020310032
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Site name(s): Wakeup Creek

Sitetype: Mine

ARDF no.: CH025

Latitude: 67.478 Quadrangle: CH B-5
Longitude: 149.4798

L ocation description and accuracy:
Wakeup Creek isatributary of Jm Pup. It is about 2.4 miles south of the north end of Bob Johnson Lake
(formerly Big Lake). The creek has been mined for about 1,500 feet above its mouth, through the east half
of section 26, T. 31 N., R. 9W.

Commaodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Although gold was discovered near Wakeup Creek on California Creek (CH023) and Jim Pup (CH024) by
1901, the first reported gold production on Wakeup Creek was in 1926 (Kurtak and others, 2002). Drift
mining continued most years until 1941 and atotal of 1,795 ounces of gold was produced from 1926 to
1941. Shaftswere sunk in 1948 and 1949 and there were active claims at various times until at least 1997.

There are three types of placers on Wakeup Creek: 1) in the modern channel, 2) in adeep channel, and 3)
in ahigh channel. The modern channel rests on older gravel, i.e., it does not go down to bedrock. The early
mining was along the modern channel but most of the original shallow gravel has been covered by tailings
from later mining. The deep channel, which was the most productive, was drift mined for about 1,500 feet
upstream from the mouth of Wakeup Creek. It is probably the continuation of the deep channel on Jim Pup
(CHO024). Bedrock is about 55 feet deep at the mouth of the creek and deepens to 112 feet upstream. The
deep channel isincised into hard, smooth, schist bedrock with five or six gutters, 2 to 4 feet deep, aong its
bottom The channel is about 25 feet wide at its lower end and narrows upstream to 15 to 20 feet. The gold is
generaly on the high points of the bedrock between the gutters, but in placesis a so distributed throughout
the gravel. The gold is fine but rough with only afew larger pieces. The ground ran from $3.50 to $4.00 in
gold per sguare foot of bedrock (at $35 per ounce of gold). The high channel appears to be a continuation of
achannel on Jim Pup Creek (CH024) that drained into Bob Johnson Lake. The gravel in the high channel
was about 20 feet deep when it was explored in 1937. There is no record of gold being produced from the
high channel but it was said to run about $0.50 in gold (at $35 per ounce of gold) per square foot of bedrock
(Reed, 1938). Kurtak and others (2002) suggest that most of the deep channel has been mined out and that
the high channel has low gold values. (Also see the placer on nearby California Creek (CH023) whichis
geologica similar and may be contiguous.)

Alteration:

Age of mineralization:
Quaternary.
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Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Yes; small
Site Status: Undetermined

Workings/exploration:

Although gold was discovered near Wakeup Creek on California Creek (CH023) and Jim Pup (CH024) by
1901, thefirst reported gold production on Wakeup Creek was in 1926 (Kurtak and others, 2002). Drift
mining continued most years until 1941. Shafts were sunk in 1948 and 1949 and there were active claims at
various times until at least 1997.

Production notes:
Based on incomplete records, 1,795 ounces of gold were produced from Wakeup Creek from 1926 to
1941, mostly by drift mining. There was activity on the creek from 1948 to 1997 and some gold may have
been recovered in during exploration.

Reserves:
Probably none.

Additional comments:
MAS No. 0020310098

Refer ences:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of dataand lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Dillon, J.T., 1982, Source of lode and placer gold deposits of the Chandalar and upper Koyukuk Districts:
Alaska Division of Geological and Geophysical Surveys Open-File Report AOF-158, 25 p., 1 sheet, scale
1:250,000.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.
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Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p.
284-315.

Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119
p.

Reed, 1.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territorial
Department of Mines Miscellaneous Report 194-7, 201 p.

Schrader, F.C., 1904, A reconnaissance in northern Alaska across the Rocky Mountains, along Koyukuk,
John, Anaktuvuk, and Colville rivers and the Arctic coast to Cape Lisburne, in 1901, with notes by W.J.
Peters: U.S. Geological Survey Professiona Paper 20, 139 p.

Reed, |.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territoria
Department of Mines Miscellaneous Report 194-7, 201 p.

Roehm, J.C., 1949, Report of investigations and itinerary of J.C. Roehm in the Koyukuk precinct, Alaska:
Alaska Territorial Department of Mines Itinerary Report 31-1, 9 p.

Smith, P.S,, 1930, Mineral industry of Alaskain 1927: U.S. Geological Survey Bulletin 810-A, p. 1-64.
Smith, P.S., 1937, Mineral industry of Alaskain 1935: U.S. Geological Survey Bulletin 880-A, p. 1-95.
Smith, P.S,, 1938, Mineral industry of Alaskain 1936: U.S. Geological Survey Bulletin 897-A, p. 1-107.

Smith, P.S,, 1939, Mineral industry of Alaskain 1938: U.S. Geological Survey Bulletin 917-A, p. 1-113.

Primary Reference: Reed, 1938; Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Sitename(s): Lake Creek

Sitetype: Mine

ARDF no.: CHO026

Latitude: 67.4956 Quadrangle: CH B-5
Longitude: 149.4524

L ocation description and accuracy:

Lake Creek flows into the south side of Bob Johnson Lake (formerly Big Lake) about a mile and a half
south of its north end. Lake Creek has been mined from about 300 feet to 3,200 feet upstream from its
mouth. The coordinates are at the mine symbol on the the 1:63,360-scal e topographic map, near the center
of section24, T.31N.,R. 9W.

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Gold was discovered on Lake Creek in 1915, followed by hand and drift mining near the mouth of the
creek in 1916 (Reed, 1938; Kurtak and others, 2002). In the 1930s, shafts were sunk in upper Lake Creek
near the divide with Wakeup Creek (CH025) and there was hydraulic and drift mining nearly every year to
1941 at various places along the creek. From 1949 to 1959 mining continued by hydraulic and sluicing
methods on claims that extended the length of Lake Creek. Dillon (1987) reported mining from 1980 to
1986. Lake Creek produced gold in 23 of the years between 1921 and 1955, although never more than 99
ounces of gold ayear; the total production during that period was 807 ounces of gold.

Gold was mined from placers along the modern channel of Lake Creek, from benches, and from a deep
channel in the upper part of the creek. (Reed, 1938; Kurtak and others, 2002). When Reed visited the creek
in 1937, the modern channel had been worked from about 300 feet to about 1,500 feet above its mouth. The
channel was 10 to 20 feet wide and the gravel was 9to 12 feet deep. The stream fill consisted of coarse-
grained schist 'dide’ rock mixed with fine sand and coarse waterworn gravel (Reed, 1938). The gold was
coarse and the ground ran about $0.50 in gold per square foot of bedrock (with gold at $35 per ounce).
Several benches were mined along Lake Creek. One bench deposit, exposed in a cut about 0.5 mile from the
mouth of the creek, was 75 to 100 feet higher than the modern channel of Lake Creek. The gold was
concentrated in a channel about a foot wide on bedrock. Beginning in 1930, shafts were sunk through 30-40
feet of overburden on a deep channel in upper Lake Creek near the divide to Wakeup Creek (CH025). The
deep channel may be an extension of the high channel on Wakeup Creek on the other side of the divide. The
overburden consisted of thick blue-gray mud and gravel. The gold was in the the bottom foot of the gravel
and the ground had about 0.01 ounce of gold per square foot of bedrock.

Alteration:

Age of mineralization:
Quaternary.
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Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Yes; small
Site Status: Undetermined

Workings/exploration:

Gold was discovered on Lake Creek in 1915, followed by hand and drift mining near the mouth of the
creek in 1916 (Reed, 1938; Kurtak and others, 2002). In the 1930s, shafts were sunk in upper Lake Creek
near the divide to Wakeup Creek (CH025) and there was hydraulic and drift mining almost every year to
1941 at various places along the creek. From 1949 to 1959 mining continued by hydraulic and sluicing
methods on claims that extended the length of Lake Creek. Dillon (1987) reported mining from 1980 to
1986.

Production notes:

Lake Creek produced gold in 23 of the years between 1921 and 1955, although never more than 99 ounces
of gold ayear; the total production during that period was 807 ounces of gold. There was mining from 1949
to 1959 and from 1980 to 1986 but there is no record of the amount of gold that was produced.

Reserves:
Probably none.

Additional comments:
MAS No. 0020310005

Refer ences:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
meaterias) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of data and lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Dillon, J.T., 1987, Upper Koyukuk district land and mining claim status current to 1985: Alaska Division of
Geological and Geophysical Surveys Public-Data File 87-11, 1 sheet, scale 1:125,000.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
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mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technica Report 50, 845 p.

Reed, |.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territoria
Department of Mines Miscellaneous Report 194-7, 201 p.

Roehm, J.C., 1949, Report of investigations and itinerary of J.C. Roehm in the Koyukuk precinct, Alaska:
Alaska Territorial Department of Mines Itinerary Report 31-1, 9 p.

Smith, P.S,, 1930, Mineral industry of Alaskain 1927: U.S. Geological Survey Bulletin 810-A, p. 1-64.

Smith, P.S,, 1932, Mineral industry of Alaskain 1929, in Smith, P.S., and others Mineral resources of
Alaska, report on progress of investigationsin 1929: U.S. Geological Survey Bulletin 824-A, p. 1-81.

Smith, P.S,, 1936, Mineral industry of Alaskain 1934: U.S. Geologica Survey Bulletin 868-A, p. 1-91.

Wimmler, N.L., 1925, Placer mining in Alaskain 1925: Alaska Territorial Department of Mines
Miscellaneous Report 195-8, 118 p.

Primary Reference: Kurtak and others, 2002
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Bore Creek; Boer Gulch; Boer Creek; Boar Creek

Sitetype: Prospect

ARDF no.: CHO27

Latitude: 67.4631 Quadrangle: CH B-6
Longitude: 149.5717

L ocation description and accuracy:
Bore Creek is one of the headwater tributaries to California Creek. The siteis plotted at an elevation of
about 2,200 feet near old tailings. It is about 1.0 mile upstream from the mouth of the creek and about 0.4
mile south of the center of section 33, T.30N., R. 9 W.

Commaodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Maddren (1913) reported small-scale mining in about 1901 at some uncertain location on Bore Creek. The
gold recovery was said to be poor, earning only enough to cover wages. Reed (1938) found no evidence of
mining, and local miners reported that prospecting had never located ground worth mining. An individual
prospected on Bore Creek in 1959 but was unsuccessful. Eight claims were staked in 1977-1978, and in
2001, another group was prospecting their claims (Kurtak and others, 2002).

During their study of the mineral resources of the Koyukuk mining district, Kurtak and others (2002)
found an old cabin, various mining equipment, and an area of hand-stacked tailings about 100 feet long, a
mile to amile and a half above the mouth of the creek. They collected several quartz samplesin the
surrounding area. The samples contained up to 1 percent pyrite, 714 parts per million (ppm) arsenic, 2,000
ppm strontium, 785 ppm copper, and 338 ppm zinc. The best was a sample from aloose quartz boulder that
contained 97 parts per billion gold, 1.17 percent lead, and 1.01 percent antimony. However, the sample was
found near a cabin and may have been brought in from elsewhere.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39
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Production Status: Yes?
Site Status: Undetermined

Workings/exploration:

Maddren (1913) reported small-scale mining in about 1901 at some uncertain location on Bore Creek.
Reed (1938) found no evidence of mining, and local miners reported that prospecting had never located
ground worth mining. An individual prospected on Bore Creek in 1959 but was unsuccessful. Eight claims
were staked in 1977-1978, and in 2001, another group was prospecting their claims (Kurtak and others,
2002).

Production notes:

There is no documented evidence of any significant gold production but the small area of tailings suggests
that a small amount of gold may have been produced.

Reserves:
None.

Additional comments:;
MAS No. 0020310049

References:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cabb, E.H., 1976, Summary of references to mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of data and lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.

Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p.
284-315.

Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119
p.

Reed, 1.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territorial
Department of Mines Miscellaneous Report 194-7, 201 p.

Primary Reference: Kurtak and others, 2002

Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)
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Site name(s): Little Gold Creek

Sitetype:

ARDF no.: CH028

Latitude: Quadrangle:

Longitude:

L ocation description and accuracy:

This was a vague site to begin with that only describes an old shaft on a minor unnamed tributary to awell

known creek. However, there was mechanical mining in this area as recently as 2001 and what we're really
looking at ismining at the far end of Gold Creek that has been mined relatively continuously for more than

six miles. Little Gold Creek is referenced in the Gold Creek (CHO80) record but events have long overtaken
thissite.

Commodities:
Main:
Other:
Oreminerals:
Gangue minerals:

Geologic description:

Alteration:

Age of mineralization:

Generic deposit model:

Deposit model:

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):

Production Status:
Site Status:

Workings/exploration:

Production notes:
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None.

Reserves:
None.

Additional comments:

References:

Primary Reference:
Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Sheep Creek; Sheep Gulch

Sitetype: Mine

ARDF no.: CH029

Latitude: 67.4965 Quadrangle: CH B-6
Longitude: 149.8061

L ocation description and accuracy:
Sheep Creek isawest-flowing tributary to the Middle Fork Koyukuk River. The mineis shown by
symbol and label on the 1:63,360-scal e topographic map. It isabout 0.5 mile west of the center of section
21, T. 31 N., R. 10 W. Placer mining extends for about 0.5 mile downstream and 1 mile upstream from the
mine symbol on the map.

Commodities:
Main: Au
Other:

Oreminerals; Gold

Gangue minerals:

Geologic description:

There are several generations of mining on Sheep Creek and much old mining equipment remains on the
property (Kurtak and others, 2002). Tailings piles up to 30 feet high are along the creek from 1,500 feet to
2,100 feet elevation. The first production wasin 1907, and by 1914, 113 ounces of gold had been produced
Maddren, 1913). The creek was mined most years between 1933 and 1942, both by drift mining and by
booming and shoveling, along the modern stream channel; 543 ounces of gold was produced. There was
mining in 1948 and 1949, and in 2000, Bureau of Land Management geol ogists found evidence of recent
mining.

Reed (1938) reported that the Sheep Creek placers are in both the modern channel and adeep channel. In
1910, the deep channel was discovered along the north side of the creek and mined for about 7,000 feet
upstream, beginning where the valley of Sheep Creek opensinto the valley of the Middle Fork Koyukuk
River. Above this, the deep channel grades into the modern stream stream channel. At the lower end of the
deep channel, the gravel was about 90 feet thick and was drift mined. There are few large bouldersin the
tailings from the deep channel. The gravel from the deep channel ran about $1 per square foot of bedrock in
1937, but some small areas had much more gold. The deep channel could extend west into the relatively
flat valley of the Middle Fork Koyukuk River, but it may have been cut off as was the deep channel of Gold
Creek (CHO080) about a mile to the north.

Reed (1938) implied that mining had then just begun in the modern channel of Sheep Creek, about 1,000
feet upstream from where Sheep Creek valley enters the valley of the Middle Fork. The gravel over the
schist bedrock was about 6 feet thick and very coarse with many large schist boulders. The gold was coarse
and water worn. The preliminary estimatesin 1937 were that the ground had about $0.50 in gold (0.014
ounces) per square foot of bedrock.

Kurtak and others (2002) panned samples along the creek and many contained visible gold. However,
they indicated that there is probably little unmined gravel left along the creek.

Alteration:
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Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status; Yes; small
Site Status: Inactive

Workings/exploration:

There are several generations of mining on Sheep Creek and much old mining equipment remains on the
property (Kurtak and others, 2002). Tailings piles up to 30 feet high are along the creek from 1,500 feet to
2,100 feet elevation. The first production wasin 1907, and by 1914, 113 ounces of gold had bee produced
(Maddren, 1913). The creek was mined most years between 1933 and 1942, both by drift mining and by
booming and shoveling along the modern stream channel. There was mining in 1948 and 1949, and in 2000,
Bureau of Land Management geologists found evidence of recent mining.

Production notes:

Kurtak and others (2002) document that 780 ounces of gold was produced from 1907 to 1948 but the
records are incomplete. Most of the gold was produced from 1907 to 1914 and from 1933 to 1942. There
may have been mining as recently as 2000.

Reserves:
Kurtak and others (2002) indicated that there was probably little unmined gravel left along the creek.

Additional comments:
MAS No. 0020310044

References:
Brooks, A.H., 1911, The mining industry in 1910, in Brooks, A.K., and others, Mineral resources of Alaska,
report on progress of investigationsin 1910: U.S. Geological Survey Bulletin 480-B p. 21-43.

Brooks, A.H., 1912, The mining industry in 1911, in Brooks, A.H., and others, Mineral resources of Alaska,
report on progress of investigationsin 1911: U.S. Geological Survey Bulletin 520-A, p. 17-44.

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of dataand lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.
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Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technical Report 50, 845 p.

Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p.
284-315.

Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119
p.

Mulligan, J.J., 1974, Mineral resources of the Trans-Alaska Pipeline corridor: U.S. Bureau of Mines
Information Circular 8626, 24 p.

Reed, 1.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territorial
Department of Mines Miscellaneous Report 194-7, 201 p.

Roehm, J.C., 1949, Report of investigations and itinerary of J.C. Roehm in the Koyukuk precinct, Alaska:
Alaska Territorial Department of Mines Itinerary Report 31-1, 9 p.

Smith, P.S., 1936, Mineral industry of Alaskain 1934: U.S. Geological Survey Bulletin 868-A, p. 1-91.
Smith, P.S,, 1937, Mineral industry of Alaskain 1935: U.S. Geological Survey Bulletin 880-A, p. 1-95.

Smith, P.S,, 1938, Mineral industry of Alaskain 1936: U.S. Geological Survey Bulletin 897-A, p. 1-107.
Primary Reference: Kurtak and others, 2002

Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)

Last report date: 2010-04-18
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Site name(s): Nugget Creek

Sitetype: Mine

ARDF no.: CHO30

Latitude: 67.4784 Quadrangle: CH B-6
Longitude: 149.846

L ocation description and accuracy:

Nugget Creek flows into the Middle Fork Koyukuk River, about 9 miles northeast of Wiseman. Thereis
little information about mining along Nugget Creek but there was some prospecting and mining below the
mouth of Victor Gulch. This siteis somewhat arbitrarily located at about the midpoint of the creek between
the Middle Fork and the mouth of Victor Gulch, near the southwest corner of section 29, T.31 N., R. 10 W.

Commodities:
Main: Au
Other:

Oreminerals:

Gangue minerals:

Geologic description:

Kurtak and others (2002) found considerable evidence of mining along Nugget Creek below the mouth of
Victor Gulch, including atrench, tailings, sluice boxes, suction dredging equipment, and severa cabins.
Thereislittle information on the mining, however. Reed (1938) reported that fair prospects had been found
although little mining had been done. Claims were staked in the early 1980s. Several placer claims were
being worked from 1994 to at least the early 2000s, (Kurtak and others, 2002). Kurtak and others (2002)
sampled and panned along the creek; several of the pans contained visible or analytical gold. The ground is
shallow along most of the creek; less than 3 feet of gravel covers bedrock.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39

Production Status: None

Site Status: Undetermined
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Workings/exploration:

Kurtak and others (2002) found considerable evidence of mining along Nugget Creek below the mouth of
Victor Gulch, including atrench, tailings, sluice boxes, suction dredging equipment, and severa cabins.
Thereislittle information on the mining, however. Reed (1938) reported that fair prospects had been found
although little mining had been done. Kurtak and others (2002) sampled and panned along the creek.
Claims were staked in the early 1980s, and from 1994 to at least the early 2000s, severa placer claims were
being worked (Kurtak and others, 2002).

Production notes:
Possibly some production but probably small.

Reserves:
None.

Additional comments:
MAS No. 0020310148

Refer ences:

Brosgé, W.P., and Reiser, H.N., 1964, Geologic map and section of the Chandalar quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Geologic Investigations Map 1-375, 1 sheet, scale 1:250,000.

Cobb, E.H., 1976, Summary of referencesto mineral occurrences (other than mineral fuels and construction
materials) in the Chandalar and Wiseman quadrangles, Alaska: U.S. Geological Survey Open-File Report
76-340, 205 p.

Cobb, E.H., and Cruz, E.L., 1983, Summaries of dataand lists of references to metallic and selected
nonmetallic mineral depositsin the Chandalar quadrangle, Alaska: U.S. Geological Survey Open-File
Report 83-278, 91 p.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Kurtak, JM., Klieforth, R.F., Clark, JM., and Maclean, E.A., 2002, Mineral investigationsin the Koyukuk
mining district, northern Alaska, 2 vols.: Bureau of Land Management, Alaska Technica Report 50, 845 p.

Maddren, A.G., 1910, The Koyukuk-Chandalar gold region: U.S. Geological Survey Bulletin 442-G, p.
284-315.

Maddren, A.G., 1913, The Koyukuk-Chandalar region, Alaska: U.S. Geological Survey Bulletin 532, 119
p.

Mulligan, J.J., 1974, Mineral resources of the Trans-Alaska Pipeline corridor: U.S. Bureau of Mines
Information Circular 8626, 24 p.

Reed, |.M., 1938, Upper Koyukuk region, Alaska (Wiseman, Chandalar, and Bettles): Alaska Territoria
Department of Mines Miscellaneous Report 194-7, 201 p.

Primary Reference: Reed, 1938; Kurtak and others, 2002

Reporter(s): J.M. Britton (Anchorage, Alaska); D.J. Grybeck (Contractor, U.S. Geological Survey)
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Site name(s): Unnamed (near Howard Creek)

Sitetype: Occurrence

ARDF no.: CH034

Latitude: 67.3779 Quadrangle: CH B-6
Longitude: 149.9188

L ocation description and accuracy:

This occurrence is at an elevation of about 4,900 feet on the ridge east of the head of Howard Creek. Itis
about 5.4 miles east-southeast of Wiseman and about 0.6 mile southwest of the center of section 36, T. 30
N, R 11 W.

Commaodities:

Main: Cu, Pb, Zn

Other: Ni
Oreminerals: Chalcopyrite, galena, pyrrhotite
Gangue minerals. Quartz

Geologic description:

This occurrence was originally noted by Brosgé and Reiser (1964) as an occurrence of metallic minerals
that contained copper and nickel. Mulligan (1974) described it as widely but very sparsely distributed,
cherry-sized pods of quartz and pyrrhotite with traces of galena and chalcopyrite in chloritic schist.
Goethite stains accompanies these pods. Pyrite veinlets along joints and fractures in the schist contain trace
amounts of copper. Therocksin the area are lower Paleozoic to Proterozoic, interlayered quartzite and
graphitic albite-chlorite-muscovite-quartz schist near a contact with Lower Paleozoic to Proterozoic
calcareous schist and marble (Dillon and Reifenstuhl, 1995). At or near this occurrence, Kurtak and others
(2002) investigated about 1.5 miles of the contact of interbedded quartzite and graphitic schist with
calcareous schist and marble. They collected 11 samples of marble, schist, and quartz veins. They found no
mineralization and the only anomal ous metal value was in a sample of pyritic quartz-chlorite schist that
contained 455 parts per million zinc.

Alteration:
Oxidized Fe sulfides.

Age of mineralization:
Paleozoic or younger based on the age of the host rocks.

Generic deposit model:

Deposit model:
Insufficient information to assign.

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
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Production Status: None
Site Status: Inactive

Workings/exploration:
Only limited sampling by the U.S. Geological Survey and Bureau of Land Management.

Production notes:
None.

Reserves:
None.

Additional comments:;
MAS No. 0020310075
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Sitename(s): Little Squaw Creek

Sitetype: Mine

ARDF no.: CHO39

Latitude: 67.5702 Quadrangle: CH C-3
Longitude: 148.1602

L ocation description and accuracy:

The main workings of the Little Squaw Creek placer mine are about 2 miles southeast of the southeast end
of Squaw Lake. Gold can be found along much of the upper part of the creek but most of the mining to
2004 took place on alower portion of the creek called the Mello Bench in the southwest quarter of section
26, T. 32 N., R. 3W., of the Fairbanks Meridian. The coordinates are at about the center of the Mello
Bench. Thelocation is accurate.

Commodities:

Main: Au

Other: As, Pb, W
Oreminerals: Arsenopyrite, galena, gold, monazite, scheelite
Gangue minerals:

Geologic description:

Thefirst gold in the Chandal ar district was discovered on Little Squaw Creek in 1905 and it has produced
about half of the placer gold that has come from the district (Barker and Bundtzen, 2004; Barker, 2007). By
1916, most of the shallow placersin the upper valley of the creek were exhausted by hand mining and most
of the mining to 2004 took place on the Mello Bench in the lower part of the creek, just above where the
creek flows out on the floor of the Squaw Lake valley. Mining through the 1930s on Mello Bench was was
almost entirely by drifting through thick, frozen gravel and until recently there has been little mining with
heavy equipment on the creek. The placer concentrates contain pyrite, hematite, arsenopyrite, scheelite,
galena, and monazite, in addition to gold. The early drift mining worked ground that contained nearly an
ounce of gold per cubic yard and there were cleanups at the Mello camp that contained up to 4.85 ounces of
gold per cubic yard. Barker and Bundtzen (2004) estimate that to 2004, Little Squaw Creek produced
29,237 ounces of gold from 30,466 cubic yards of material with an average grade of 0.960 ounce per cubic
yard. Almost all of that was produced by Manual Mello and his sons from drift mining on the Mello Bench.

The gold in the lower portions of Little Squaw Creek frequently occurs at several horizonsin the gravel;
the auriferous horizons are separated by barren glaciofluvial material with clay layersthat often serve as
false bedrock. Some of the gold is on bedrock in alluvial gravel covered by glacial deposits. The several
gold-bearing horizons are the result of the interplay of gold being transported by streams from the lode
deposits at the head of Big Squaw Creek, several episodes of Pleistocene glaciation with the the deposition
of glacia outwash and drift, and downcutting and readjustment of the drainages in response to several
glacial advances.

Placer gold in uncertain amounts was long known to extend in the gravel below the Mello Bench in a
broad aluvial fan and in benches where lower grade material extended out from the old drift mines. There
were several episodes of drilling below the Mello Bench from the 20s through the late 90s (Barker and
Bundtzen, 2004). In 2003, Little Squaw Gold Mining Company estimated that Little Squaw Creek has
proven resources of 39,875 cubic yards of material with an average grade of 0.016 ounce of gold per cubic
yard, a probable resource of 50,000 cubic yards with an average grade of 0.028 ounce of gold per cubic
yard, and a possible resource of 12,030 cubic yards with an average grade of 0.013 ounce of gold per cubic
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yard (Barker and Bundtzen, 2004).

In 2007, Little Squaw Gold Mining Company, how Goldrich Mining Company, drilled 110 holes on the
lower portion of Little Squaw Creek along drill lines spaced 500 feet apart. Asof February 9, 2009,
Goldrich (Barker and others, 2009) cal culated the measured and indicates resources of lower Little Squaw
Creek as 9,101,600 cubic yards of material with an average grade of 0.0243 ounce of gold per cubic yard
and an inferred resource of 1,401,666 cubic yards of material with an average grade of 0.0265 ounce of gold
per cubic yard. These figures were encouraging enough that Goldrich test mined a portion of the ground
with earth-moving equipment in the summer of 2009 (Goldrich Mining Company, 2009). In aperiod of 27
days, they produced 593.5 ounces of gold from 13,825 cubic yards of material. Goldrich mined in 2010 and
produced 1,522 ounces of gold and 259 ounces of silver (Goldrich Mining Company, 2010 [production]).

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39%a

Production Status: Yes; small
Site Status: Active

Workings/exploration:

Thefirst gold in the Chandalar district was discovered on Little Squaw Creek in 1905 and it has produced
about half of the placer gold that has come from the district (Barker and Bundtzen, 2004; Barker, 2007). By
1916, most of the shallow placersin the upper valley of the creek were exhausted by hand mining and most
of themining to 2004 took place on the Mello Bench in the lower part of the creek, just above where the
creek flows out on the floor of the Squaw Lake valley. Mining through the 1930s on Mello Bench was was
almost entirely by drifting through thick, frozen gravel and until recently there has been little mining with
heavy equipment on the creek.

In 2007, Little Squaw Gold Mining Company, now Goldrich Mining Company, drilled 110 holes on the
lower portion of Little Squaw Creek along drill lines spaced 500 feet apart. These figures were encouraging
enough that Goldrich test mined a portion of the ground with earth-moving equipment in the summer of
2009 (Goldrich Mining Company, 2009).

Production notes:

Barker and Bundtzen (2004) estimate that to 2004, Little Squad Creek produced 29,237 ounces of gold,
almost all by drift mining, from 30,466 cubic yards of material with an average grade of 0.960 ounce per
cubic yard. Goldrich Mining Company test mined a portion of the ground with earth-moving equipment in
the summer of 2009 and produced 593.5 ounces of gold from 13,825 cubic yards of material (Goldrich
Mining Company, 2009). Goldrich mined in 2010 and produced 1,522 ounces of gold and 259 ounces of
silver.

Reserves:
Various estimates have been made of the gold resources of Little Squaw Creek. The latest (Barker and
others, 2009) is based 110 holes drilled by Goldrich Mining Company in 2007. Lower Little Squaw Creek
has a measured and indicated resource of 9,101,600 cubic yards of material with an average grade of
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0.0243 ounce of gold per cubic yard and an inferred resource of 1,401,666 cubic yards of material with an
average grade of 0.0265 ounce of gold per cubic yard. (Subsequently Goldrich produced 2,115 ounces of
gold in 2009 and 2010).

Additional comments:;
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Sitename(s): Little Squaw Creek

Sitetype: Mine

ARDF no.: CHO39

Latitude: 67.5702 Quadrangle: CH C-3
Longitude: 148.1602

L ocation description and accuracy:

The main workings of the Little Squaw Creek placer mine are about 2 miles southeast of the southeast end
of Squaw Lake. Gold can be found along much of the upper part of the creek but most of the mining to
2004 took place on alower portion of the creek called the Mello Bench in the southwest quarter of section
26, T. 32 N., R. 3W., of the Fairbanks Meridian. The coordinates are at about the center of the Mello
Bench. Thelocation is accurate.

Commodities:

Main: Au

Other: As, Pb, W
Oreminerals:
Gangue minerals:

Geologic description:

Thefirst gold in the Chandal ar district was discovered on Little Squaw Creek in 1905 and it has produced
about half of the placer gold that has come from the district (Barker and Bundtzen, 2004; Barker, 2007). By
1916, most of the shallow placersin the upper valley of the creek were exhausted by hand mining and most
of the mining to 2004 took place on the Mello Bench in the lower part of the creek, just above where the
creek flows out on the floor of the Squaw Lake valley. Mining through the 1930s on Mello Bench was was
almost entirely by drifting through thick, frozen gravel and until recently there has been little mining with
heavy equipment on the creek. The placer concentrates contain pyrite, hematite, arsenopyrite, scheelite,
galena, and monazite, in addition to gold. The early drift mining worked ground that contained nearly an
ounce of gold per cubic yard and there were cleanups at the Mello camp that contained up to 4.85 ounces of
gold per cubic yard. Barker and Bundtzen (2004) estimate that to 2004, Little Squaw Creek produced
29,237 ounces of gold from 30,466 cubic yards of material with an average grade of 0.960 ounce per cubic
yard. Almost all of that was produced by Manual Mello and his sons from drift mining on the Mello Bench.

The gold in the lower portions of Little Squaw Creek frequently occurs at several horizonsin the gravel;
the auriferous horizons are separated by barren glaciofluvial material with clay layersthat often serve as
false bedrock. Some of the gold is on bedrock in alluvial gravel covered by glacial deposits. The several
gold-bearing horizons are the result of the interplay of gold being transported by streams from the lode
deposits at the head of Big Squaw Creek, several episodes of Pleistocene glaciation with the the deposition
of glacia outwash and drift, and downcutting and readjustment of the drainages in response to several
glacial advances.

Placer gold in uncertain amounts was long known to extend in the gravel below the Mello Bench in a
broad aluvial fan and in benches where lower grade material extended out from the old drift mines. There
were several episodes of drilling below the Mello Bench from the 20s through the late 90s (Barker and
Bundtzen, 2004). In 2003, Little Squaw Gold Mining Company estimated that Little Squaw Creek has
proven resources of 39,875 cubic yards of material with an average grade of 0.016 ounce of gold per cubic
yard, a probable resource of 50,000 cubic yards with an average grade of 0.028 ounce of gold per cubic
yard, and a possible resource of 12,030 cubic yards with an average grade of 0.013 ounce of gold per cubic
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yard (Barker and Bundtzen, 2004).

In 2007, Little Squaw Gold Mining Company, how Goldrich Mining Company, drilled 110 holes on the
lower portion of Little Squaw Creek along drill lines spaced 500 feet apart. As of February 9, 2009,
Goldrich (Barker and others, 2009) cal culated the measured and indicates resources of lower Little Squaw
Creek as 9,101,600 cubic yards of material with an average grade of 0.0243 ounce of gold per cubic yard
and an inferred resource of 1,401,666 cubic yards of material with an average grade of 0.0265 ounce of gold
per cubic yard. These figures were encouraging enough that Goldrich test mined a portion of the ground
with earth-moving equipment in the summer of 2009 (Goldrich Mining Company, 2009). In a period of 27
days, they produced 593.5 ounces of gold from 13,825 cubic yards of material. Goldrich mined in 2010 and
produced 1,522 ounces of gold and 259 ounces of silver (Goldrich Mining Company, 2010 [production]).

In 2016, Goldrich Mining Company formed a joint-venture partnership with project manager NyacAU, to
form Goldrich NyacAU Placer, LLC. In 2016, Goldrich NyacAU surveyed the area on Little Squaw Creek
beyond Line 11 and received a permit to conduct placer mining on Lines 11 to 18 in addition to permits
already received to mine Lines 1 to 11. Production in 2016 totaled 10,209 ounces of aluvia gold (8,227
ounces of fine gold), at an estimated cost of approximately $960 per ounce (Athey and Werdon, 2017).

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit model:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39%a

Production Status: Yes; small
Site Status. Active

Workings/exploration:

Thefirst gold in the Chandalar district was discovered on Little Squaw Creek in 1905 and it has produced
about half of the placer gold that has come from the district (Barker and Bundtzen, 2004; Barker, 2007). By
1916, most of the shallow placersin the upper valley of the creek were exhausted by hand mining and most
of the mining to 2004 took place on the Mello Bench in the lower part of the creek, just above where the
creek flows out on the floor of the Squaw Lake valley. Mining through the 1930son Mello Bench was was
almost entirely by drifting through thick, frozen gravel and until recently there has been little mining with
heavy equipment on the creek.

In 2007, Little Squaw Gold Mining Company, now Goldrich Mining Company, drilled 110 holes on the
lower portion of Little Squaw Creek along drill lines spaced 500 feet apart. These figures were encouraging
enough that Goldrich test mined a portion of the ground with earth-moving equipment in the summer of
2009 (Goldrich Mining Company, 2009).

Production notes:

Barker and Bundtzen (2004) estimate that to 2004, Little Squad Creek produced 29,237 ounces of gold,
almost all by drift mining, from 30,466 cubic yards of material with an average grade of 0.960 ounce per
cubic yard. Goldrich Mining Company test mined a portion of the ground with earth-moving equipment in
the summer of 2009 and produced 593.5 ounces of gold from 13,825 cubic yards of material (Goldrich
Mining Company, 2009). Goldrich mined in 2010 and produced 1,522 ounces of gold and 259 ounces of
silver.
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Production in 2016 totaled 10,209 ounces of alluvial gold (8,227 ounces of fine gold), at an estimated cost
of approximately $960 per ounce. The plant operated approximately 15 hours per day at a processing rate of
183 bank-cubic yards per hour (Athey and Werdon, 2017).

Reserves:

Various estimates have been made of the gold resources of Little Squaw Creek. The latest (Barker and
others, 2009) is based 110 holes drilled by Goldrich Mining Company in 2007. Lower Little Squaw Creek
has a measured and indicated resource of 9,101,600 cubic yards of material with an average grade of 0.0243
ounce of gold per cubic yard and an inferred resource of 1,401,666 cubic yards of material with an average
grade of 0.0265 ounce of gold per cubic yard. (Subsequently Goldrich produced 2,115 ounces of gold in
2009 and 2010).

Additional comments:;

References:

Alaska Construction and QOil, 1984, Alaska mining? Gold Production could redouble: Alaska Construction
and Oil, v. 25, no. 3, p. 31.

Athey, JE. and Werdon, M.B., 2017, Alaska's mineral industry 2016: Alaska Division of Geological &
Geophysical Surveys Special Report 72. http://doi.org/10.14509/29748

Barker, J.C., 2006, Chandalar Mining District, areport of findings and recommendations, 2005:
Unpublished report for Little Squaw Gold Mining Company, 93 p. (on Internet at
http://www.gol drichmining.com/Files/corporate/2005A nnual Report011906.pdf, as of February 14, 2010).

Barker, J.C., 2007, Chandalar Mining District, Annual Report of findings for 2006; Unpublished report for
Little Squaw Gold Mining Company, 124 p. (On the Internet at
http://www.goldrichmining.com/Files/chandalar/chandalar_barker_rpt_2007.pdf, as of February 14, 2010).
Barker, J.C., and Bundtzen, T.K., 2004, Gold deposits of the Chandalar Mining District, Northern Alaska:
An information review and recommendations: Unpublished report for the Little Squaw Gold Mining
Company, 165 p. (in thefiles of the Goldrich Mining Company)

Barker, J.C., Murray, R.B., Keener, J.O., and Martin, P.L., 2009, Evaluation of the Chandalar mining
property: Unpublished report prepared for Goldrich Mining Company, 165 p. (on the Internet at
http://www.gol drichmining.com/Files/chandalar/Chandalar_tech rept 4 15 09.pdf, as of February 14,
2010).

Brooks, A.H., 1915, Mineral resources of Alaska; report on progress of investigationsin 1914: U.S.
Geological Survey Bulletin 622, 380 p.

Brooks, A.H., 1916, The Alaskan mining industry in 1915: U.S. Geological Survey Bulletin 642-A, p. 16-
71.

Brooks, A.H., 1918, Mineral resources of Alaska, 1916: U.S. Geological Survey Bulletin 662, 469 p.
Brooks, A.H., 1922, The Alaskamining industry in 1920: U.S. Geological Survey Bulletin 722-A, p. 1-74.
Brooks, A.H., 1923, The Alaskamining industry in 1921: U.S. Geologica Survey Bulletin 739-A, p. 1-50.

Brooks, A.H., and Capps, S.R., 1924, The Alaskamining industry in 1922: U.S. Geologica Survey Bulletin
755-A, p. 1-56.

Brosgé, W.P., and Reiser, H.N., 1972, Geochemical reconnaissance in the Wiseman and Chandalar districts

Page377



Alaska Resour ce Data File CHO039

Bundtzen, T.K., and Laird, G.M., 2007a, Geologic map of the Chandalar Mining District, Brooks Range,
Northern Alaska, 2007: Unpublished map prepared for Little Squaw Gold Mining Company, 1 shest, scale
1:20,000. (on the Internet at

http://mww.gol drichmining.com/Files/chandalar/regional_chandalar_geo_map final_07.pdf, as of February
14, 2010).

Bundtzen, T.K., and Laird, G.M., 2007b, Geology of the Chandalar Mining District, east-central Brooks
Range, Northern Alaska: Unpublished technical report for Little Squaw Gold Mining Company, 83 p. (on
the Internet at http://www.goldrichmining.com/Files/chandalar/Chandalar_Geo 01 23 07.pdf, as of
February 14, 2010).

Chipp, E.R., 1970, Geology and geochemistry of the Chandalar area, Brooks Range, Alaska: Alaska
Division of Geological and Geophysical Surveys Geologic Report 42, 39 p., 1 sheet, scale 1:3,000.

Cox, D.P, and Singer, D.A., eds., 1986, Mineral deposit models: U.S. Geological Survey Bulletin 1693, 379
p.

Garnett, R.H.T., and Bassett, N.C., 2005, Placer deposits, in Hedenquist, JW., Thompson, J.F.H., Goldfarb,
R.J., and Richards, J.P., eds., Economic Geology, One hundredth anniversary volume, 1905-2005: Society
of Economic Geologists, Littleton, Colorado, p. 813-843.

Glover, A.E., 1950, Placer gold fineness: Alaska Territorial Department of Mines Miscellaneous Report
195-1, 38 p.

Goldrich Mining Company, 2009, Goldrich concludes successful mining test of Chandalar, Alaska placer
gold: http://www.goldrichmining.com/Files/press_release/2009/GR_PRESS_Release 05 09.pdf (News
release, November 9, 2009).

Goldrich Mining Company, 2010, Chandalar, Alaska; Project overview:
http://www.gol drichmining.com/pages/prop_chan_over.htm (as of February 16, 2010).

Goldrich Mining Company, 2010, Goldrich reports production results:
http://www.goldrichmining.com/Files/press release/2010/gr_press release 10-12-10.pdf (News release,
Oct. 12, 2010).

Mertie, J.B., Jr., 1925, Geology and gold placers of the Chandalar district, in Brooks, A.H., and others,
Mineral resources of Alaska, report on progress of investigationsin 1923: U.S. Geological Survey Bulletin
773, p. 215-263.

Nelson, A.E., West, W.S., and Matsko, J.J., (1952) 1954, Reconnaissance for radioactive depositsin eastern
Alaska: U.S. Geological Survey Circular 348, 21 p.

Overstreet, W.C., 1967, The geologic occurrence of monazite: U.S. Geological Survey Professional Paper
530, 327 p.

Reed, .M., 1929, Report on mining conditions in the Chandalar district: Alaska Territorial Department of
Mines Miscellaneous Report 31-3, 5 p.

Reed, I.M., 1930, Report on the Little Squaw area of the Chandalar mining district: Alaska Territoria
Department of Mines Miscellaneous Report 31-4, 18 p.

Roehm, J.C., 1949, Report of mining activities in the Chandalar district, Alaska: Alaska Territorial
Department of Mines Itinerary Report 31-2, 1 p.

Page378



Alaska Resour ce Data File CHO039

Smith, P.S,, 1929, Mineral industry of Alaskain 1926: U.S. Geologica Survey Bulletin 797, p. 1-50.
Smith, P.S,, 1930, Mineral industry of Alaskain 1928: U.S. Geological Survey Bulletin 813-A, p. 1-72.

Smith, P.S,, 1932, Mineral industry of Alaskain 1929, in Smith, P.S., and others Mineral resources of
Alaska, report on progress of investigationsin 1929: U.S. Geological Survey Bulletin 824-A, p. 1-81.

Smith, P.S,, 1933, Mineral industry of Alaskain 1930: U.S. Geological Survey Bulletin 836-A, p. 1-83.
Smith, P.S., 1933, Mineral industry of Alaskain 1931: U.S. Geological Survey Bulletin 844-A, p. 1-81.
Smith, P.S,, 1934, Mineral industry of Alaskain 1932: U.S. Geologica Survey Bulletin 857-A, p. 1-91.
Smith, P.S,, 1934, Mineral industry of Alaskain 1933: U.S. Geological Survey Bulletin 864-A, p. 1-94.
Smith, P.S,, 1936, Mineral industry of Alaskain 1934: U.S. Geological Survey Bulletin 868-A, p. 1-91.
Smith, P.S,, 1937, Mineral industry of Alaskain 1935: U.S. Geological Survey Bulletin 880-A, p. 1-95.
Smith, P.S,, 1938, Mineral industry of Alaskain 1936; U.S. Geological Survey Bulletin 897-A, p. 1-107.
Smith, P.S., 1939, Mineral industry of Alaskain 1937: U.S. Geological Survey Bulletin 910-A, p. 1-113.
Smith, P.S,, 1939, Mineral industry of Alaskain 1938: U.S. Geological Survey Bulletin 917-A, p. 1-113.
Smith, P.S,, 1941, Mineral industry of Alaskain 1939: U.S. Geological Survey Bulletin 926-A, p. 1-106.
Smith, P.S,, 1942, Mineral industry of Alaskain 1940: U.S. Geological Survey Bulletin 933-A, p. 1-102.

Thompson, G.L., 1925, Report on the property of the Chandalar Gold Company: Alaska Territorial
Department of Mines Miscellaneous Report 31-1, 18 p.

Primary Reference: Barker, 2007; Barker and others, 2009

Reporter(s): J.M. Britton (Anchorage, Alaska); Travis Hudson (Applied Geology, Inc.); D.J. Grybeck
(Contractor, USGS); M.B. Werdon (DGGS)

Last report date: 2017-08-26

Page379



Alaska Resour ce Data File CHO040

Sitename(s): Little Squaw; Cosine; Sing; Crystal; Big Squaw Quartz;
Parabola; Engineers Exploration Syndicate; | daho-Alaska
Sitetype: Corp.

Mine
ARDF no.: CH040
Latitude: 67.5556 Quadrangle: CH C-3
Longitude: 148.1909

L ocation description and accuracy:
The Little Squaw Mineis about 0.7 mile north-northeast of Little Squaw Peak near the center of section
34, T.32N.,R. 3W.,, of the Fairbanks Meridian). The mine is shown by symbol on the USGS 1:63,360-
scal e topographic map. The location is accurate.

Commaodities:

Main: Au

Other: Ag, Pb, Zn
Oreminerals: Arsenopyrite, galena, gold, pyrite, scorodite, sphalerite
Gangue minerals. Quartz

Geologic description:

Placer gold was discovered in the Chandalar area on Little Squaw Creek (CH039) in 1902 (Barker, and
Bundtzen, 2004; Barker, 2007; Barker and others, 2009). By 1909, four quartz veins including the Little
Squaw vein had been discovered and many more were located prior to WWI. Most of the important
properties in the district were consolidated by William Sulzer from 1909 to 1941, the Mikado Mine was one
of the prominent deposits of the Chandalar area and was included. Those properties were taken over in
1946 to form the Little Squaw Mining Company in 1959, which in turn became the Little Squaw Gold
Mining Company in 1968. From 1967 to 1999, Little Squaw Gold Mining Company leased some of their
Chandalar lode and placer ground for mining and/or exploration to a succession of companies, notably the
Chandalar Gold Mining and Milling Company (1967-1971), Noranda Mining (1974-1976), the Chandalar
Development Corporation (1980-1983), and Gold Dust Mines (1989-1999). There was some earlier small
lode production from the district but the first documented gold produced from the lodes was 870 ounces
produced from 1967 to 1971 from the Mikado and Summit mines by the Chandalar Gold Mining and
Milling Company. Subsequently, Chandalar Development produced 8,169 ounces of lode gold from the
Mikado and Summit Mines but recovery was poor. 1n 2003, Little Squaw Gold Mining Company and its
direct descendent Goldrich Mining Company began an aggressive exploration program for lode and placer
deposits over alarge block of land that covers almost al of the known deposits in the Chandalar areaand in
early 2010, that effort continued (Goldrich Mining Company, 2010).

The geology of the Chandalar area is dominated by a system of west-northwest-trending regional faults
including aprominent thrust fault in the southern part of the district and a series of major high-angle faults
through the center of the area (Bundtzen and Laird, 2009a, 2009b). These faults separate the rocks into two
principal units, a west-northwest-trending Upper Plate unit about 3 miles wide in the center of the areaand a
Lower Plate unit to the north and south. The contact of the two unitsis athrust fault on the south side of the
Upper Plate rocks and a high-angle fault on the north side. Most of the Upper Plate rocks consist of
Devonian upper-greenschist-facies metamorphic rocks, mainly carbonaceous schist; quartz-chlorite-
muscovite schist, schist and phyllite derived from turbidites that comprise the Mikado Phyllite,
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metamorphosed cal careous sandstone, and quartz-muscovite schist. The Lower Plate rocks consist of
Devonian, upper-greenschist-facies metamorphic rocks, mainly metamorphosed volcanic agglomerate,
chlorite-rich tuffaceous schist, quartz-mica schist derived from mudstone, mica-quartz schist, and quartzite.
Both the Upper and Lower Plate rocks are cut by irregular masses, dikes and sills of greenstone,
metagabbro, and metadiorite of unknown age. Most of the mineral depositsin the Chandalar area arein the
Upper Plate rocks and the deposits often are along the regional, steep-to-vertical, west-northwest-trending
faults. Thereis an additional conjugate set of north-northeast-trending faults that offset the Upper Plate
rocks and at least some of the mineralization may be localized at the intersections of the regional west-
northwest-trending faults and the conjugate faults. The Little Squaw Mineisin the Upper Plate unit and
although it is adjacent to the Little Squaw fault, one of the regional north-northwest faults, it is one of the
depositsin the district that is associated with splays off the main fault.

The Little Squaw Mine was discovered by 1909 and by 1911 it had been explored by surface trenches,
shafts, and a 64-foot adit. A road from the Little Squaw was built in 1909-10 to a small mill on lower Little
Squaw Creek. Twenty-seven tons of ore were processed that recovered about 1.1 ounces of gold. In 1912, a
3-stamp mill was brought to Big Creek to test the Little Squaw ore and used until 1915. In 1933, the vein
was described as having a proven length of 200 feet, a depth of 130 feet, and an average grade of 1.86
ounces of gold per ton across awidth of 4 feet (Mertie, 1925; Boadway, 1933). Work continued erratically
and by 1982, the workings consisted of adits at the 100-foot and 200-foot |evels connected by several
winzes and raises. An ore reserve of 10,000 tons of material with an average grade of 1.70 ounces of gold
was established and a brief period of mining by the Chandalar Development Corporation took place in 1982
Barker and Bundtzen, 2005, Barker, 2006, Barker and others, 2009). In early 2010, this was one of the sites
being studied by Goldrich Mining Company in their intensive exploration of the Chandalar area (Goldrich
Mining Company, 2010).

The several veins at the Little Squaw Mine splay off the north-northwest-trending Little Squaw Fault are
in a sequence of quartz-muscovite-chlorite phyllite, carbonaceous phyllite, quartzite, calcareous rocks, and a
buff to red, siderite-bearing exhalative unit (Mertie, 1925; Boadway, 1933; Chipp, 1970; Dillon, 1982;
Barker and Bundtzen, 2005, Barker, 2006, Barker and others, 2009). The footwall of the main vein as seen
in the underground workings is gray muscovite-chlorite schist and phyllite; the hanging wall is muscovite
schist. Thegold valuesin the vein are concentrated in a one-foot band of ribbon quartz along the footwall;
the quartz contains disseminated pyrite and arsenopyrite and minor galena and sphalerite. There are severa
generations of quartz. Massive, coarse-grained quartz is generally early and contains little or no gold; later
fine-grained ribbon-banded quartz contains most of the ore minerals. The veins are generally oxidized to a
depth of about 75 feet; the principal oxidation products are scorodite and limonite. The gold veinsin the
Chandalar district are considered mesothermal (Barker and Bundtzen, 2004) by comparison with similar
deposits elsewhere and in consideration of fluid inclusion and oxygen and lead isotope studies of the
Chandalar mineralization (Ashworth, 1983; Rose and others, 1988; Gacetta and Church, 1989).

On the surface, the mineralization vein can be traced in trenches for about 1,800 feet as discontinuous en
echelon segments, with displacements of afew tens of feet. The principa veinis 2 to 8 feet thick, averages
about 4 feet, and pinches and swells.

From 1975 to 1980, Callahan Mining Company and the Chandalar Development Corporation drilled 7
holes (Barker and others, 2009). None of the holes cut high-grade mineralization but did intersect several
low-grade zones. The drilling showed the sheeted and discontinuous nature of the quartz veining and fault
system. Little Squaw Gold Mining Company drilled 10 reverse-circulation holes in 2006; the best intercept
was 20 feet that contained 4.21 parts per million (ppm) gold. They aso did considerable trench sampling;
one 1.9-foot channel sample assayed 129.5 ppm gold.

Alteration:

The veins are generally oxidized to a depth of about 75 feet; the principal oxidation products are scorodite
and limonite.

Age of mineralization:
Possibly Middle Cretaceous based on the assertion of Dillon (1982) that the gold-quartz veins of the
central Brooks Range are that age. However, there is no definitive data for the age of the veins of the
Chandalar area.
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Generic deposit model:

Deposit modd:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status: Yes; small
Site Status: Active

Workings/exploration:

The Little Squaw Mine was discovered by 1909 and by 1911 it had been explored by surface trenches,
shafts, and a 64-foot adit. A road from the Little Squaw was built in 1909-10 to a small near lower Little
Squaw Creek and 27 tons of ore were milled. In 1912, a 3-stamp mill was brought to Big Creek to test the
Little Squaw ore and used until 1915. Work continued erratically and by 1982, the workings consisted of
adits at the 100-foot and 200-foot levels connected by several winzes and raises. The Chandalar
Development Corporation did some mining in 1982 (Barker and Bundtzen, 2005, Barker, 2006, Barker and
others, 2009). From 1975 to 1980, Callahan Mining Company and the Chandalar Development Corporation
drilled 7 holes (Barker and others, 2009). Little Squaw Gold Mining Company drilled 10 reverse-circulation
holesin 2006. In early 2010, this was one of the sites being studied by Goldrich Mining Company in their
intensive exploration of the Chandalar area (Goldrich Mining Company, 2010).

Production notes:
Limited mining from 1911 to perhaps 1915 and in 1982 by the Chandalar Devel opment Corporation.

Reserves:
Probably none.

Additional comments:

See also the Mikado Mine (CHO45). There is some confusion in the media between the Little Squaw Mine
and othersin the district, the Mikado Mine in particular. From 1959 to 2008, much of the Chandalar district,
including the Little Squaw Mine, was owned by the Little Squaw Gold Mining Company (the Goldrich
Mining Company since 2008). Much of the activity of the Little Squaw Gold Mining Company and the
activity of their lessees was concentrated on the Mikado Mine and several other properties. There was
relatively little work on the Little Squaw Mine itself. But especially in the news and trade press, the stories
centered on the Little Squaw company, rather than on the work at the Mikado and the several placers on
ground that the Little Squaw Company had leased. The distinction between the company and the Little
Squaw Mine was often not clear.
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Site name(s): Summit

Sitetype: Mine

ARDF no.: CHO41

Latitude: 67.5387 Quadrangle: CH C-3
Longitude: 148.1853

L ocation description and accuracy:
The Summit Mineis on theridge at the head of Big Squaw Creek about 0.6 mile south of Little Squaw
Peak. Itisat an elevation of about 4,600 feet about 0.5 mile west of the center of section 3, T.31N.,R. 3
W. The location is accurate.

Commaodities:

Main: Ag, Au

Other: As, Cu, Pb, Sb, Sn
Oreminerals: Arsenopyrite, galena, gold, scorodite, sphalerite, stibnite
Gangue minerals. Quartz

Geologic description:

Placer gold was discovered in the Chandalar area on Little Squaw Creek (CH039) in 1902 (Barker, and
Bundtzen, 2004; Barker, 2007; Barker and others, 2009). By 1909, four quartz veins including the Mikado
vein had been discovered and many more were located prior to WWI. Most of the important propertiesin
the district were consolidated by William Sulzer from 1909 to 1941; the Summit Mine was one of the
prominent deposits of the Chandalar area and was included. Those properties were taken over in 1946 to
form the Little Squaw Mining Company in 1959, which in turn became the Little Squaw Gold Mining
Company in 1968. From 1967 to 1999, Little Squaw Gold Mining Company |leased some of their Chandalar
lode and placer ground for mining and/or exploration to a succession of companies, notably the Chandalar
Gold Mining and Milling Company (1967-1971), Noranda Mining (1974-1976), the Chandal ar
Development Corporation (1980-1983), and Gold Dust Mines (1989-1999). There was some earlier small
lode production from the district but the first documented gold produced from the lodes was 870 ounces
produced from 1967 to 1971 from the Mikado and Summit mines by the Chandalar Gold Mining and
Milling Company. Subsequently, Chandalar Development produced 8,169 ounces of lode gold from the
Mikado and Summit Mines but recovery was poor. 1n 2003, Little Squaw Gold Mining Company and its
direct descendent Goldrich Mining Company began an aggressive exploration program for lode and placer
deposits over alarge block of land that covers almost all of the known deposits in the Chandalar area and as
of early 2012, that effort continued (Goldrich Mining Company, 2012).

The geology of the Chandalar areais dominated by a system of west-northwest-trending regional faults
including aprominent thrust fault in the southern part of the district and a series of mgjor high-angle faults
through the center of the area (Bundtzen and Laird, 2007 [map]; 2007 [83 p.]. These faults separate the
rocksinto two principal units, a west-northwest-trending Upper Plate unit about 3 miles wide in the center
of the area and a Lower Plate unit to the north and south. The contact of the two unitsis athrust fault on the
south side of the Upper Plate rocks and a high-angle fault on the north side. Most of the Upper Plate rocks
consist of Devonian upper-greenschist-facies metamorphic rocks, mainly carbonaceous schist; quartz-
chlorite-muscovite schist, schist and phyllite derived from turbidites that comprise the Mikado Phyllite,
metamorphosed cal careous sandstone, and quartz-muscovite schist. The Lower Plate rocks consist of
Devonian, upper-greenschist-facies metamorphic rocks, mainly metamorphosed volcanic agglomerate,
chlorite-rich tuffaceous schist, quartz-mica schist derived from mudstone, mica-quartz schist, and quartzite.
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Both the Upper and Lower Plate rocks are cut by irregular masses, dikes and sills of greenstone,
metagabbro, and metadiorite of unknown age. Most of the mineral depositsin the Chandalar areaarein the
Upper Plate rocks and the deposits often are along the regional, steep-to-vertical, west-northwest-trending
faults. Thereisan additional conjugate set of north-northeast-trending faults that offset the Upper Plate
rocks and at least some of the mineralization may be localized at the intersections of the regional west-
northwest-trending faults and the conjugate faults. The rocks in the vicinity of the Summit Mine are mainly
coarse- to fine-grained, rhythmically layered schist and phyllite of the Upper Plate.

By 1913, a 54-foot-deep shaft had been sunk on the Summit vein and a short adit driven on a 1.5- to 2.5-
foot-thick gold-quartz vein (Maddren, 1913). The vein was exposed for 950 feet in a series of trenches.
Numerous samples have been taken over the years by numerous companies of the Summit mineralization.
Samples containing more than 1 ounce of gold are common, samples over 10 ounces per ton are not
uncommon, and samples with visible gold can be found relatively easily. Heiner and Wolff (1968) report
that there was some development work in the 1950s and a small mill was built by Ed Toussaint in 1957 and
1958 at the head of Big Creek to process ore from the Summit vein (Buzzell, 2007). It may not have milled
any Summit ore although Barker and others (2008) note that it milled some ore from the Indicate vein
(CHO042) near the mill. Little Squaw Gold Mining Company drilled the Summit property in 2006 (Barker
and others, 2009). Three of the holes intersected quartz veins; the best 5-foot intervals contained 5.71,
16.15, 5.52, and 3.24 parts per million gold. Goldrich Mining Corp. (2011) drilled 3 holes in 2011 that
totaled 441 meters. Of the four intercepts 2.1 to 10.7 meters long that contained more than 0.50 grams of
gold per tonne, the best was 2.1 meters that contained 1.23 ounces of gold per tonne.

The gold mineralization is localized along the Summit fault which strikes about N70-80W, dips 75-80
degrees north, and is marked by 1 to 6 inches of gray to black gouge (Chip 1970, Barker and Bundtzen,
2004, Barker, 2007; Barker and others, 2009). The rocksin the area are black to gray carbonaceous phyllite
and schist of the Mikado Phyllite unit of Bundtzen and Laird (2007a, 2007b) overlain by lighter gray,
muscovite, chlorite-quartz schist. Ashworth (1983) described two generations of quartz at the Summit lode.
The older generation is coarsely crystalline, massive, white quartz. It isin the hanging wall and is as much
as 4 feet wide. It contains less than 5 percent sulfides and little gold. The younger generation pinches and
swells; it adjoins the older veins, but typically isin the footwall. It is generaly finer grained and contains
bands accentuated by smeared graphite and arsenopyrite. Scorodite is common, and free gold occurs as
blebs and occasional wires. The veins are offset by near-vertical faults. In contrast to some of the other
depositsin the area, e.g., the Little Squaw Mine (CH040), the Summit veins are usually moderately to
strongly brecciated. The gold veinsin the Chandalar district are considered mesothermal (Barker and
Bundtzen, 2004; Barker, 2006; Barker, 2007; Barker and others, 2009) by comparison with similar deposits
elsewhere and in consideration of fluid inclusion and oxygen and lead isotope studies of the Chandalar
mineralization (Ashworth, 1983; Rose and others, 1988; Gacetta and Church, 1989).

The Chandalar Devel opment Corporation mined the Summit vein from 1980 to 1983 (Barker and
Bundtzen, 2004; Barker and others, 2009). They produced 1,347 ounces of gold from 1,401 tons of ore that
averaged 1.29 ounces of gold per ton. The gold recovery was poor, apparently because the mill was not
designed for the large amount of gouge in the ore.

In 2003, Little Squaw Gold Mining Company estimated that the 'probable resource’ of the Summit Mine
was 1,375 tons with a grade of 3.52 ounces of gold per ton and a'possible resource’ of 3,165 tonswith an
average grade of 2.13 ounces per ton (Barker and Bundtzen, 2004). However, the extensive trench and drill
data collected during the work begun by Little Squaw Gold Mining Company in 2004 and continued by its
successor Goldrich Mining Company indicate that the Summit vein is bordered by awide aureole of lower
grade, sheeting veins and disseminated gold. The high-grade veins that have traditionally been the
exploration target may have overlooked the substantial potential in the low grade but large body of
mineralization peripheral to the high grade veins (Barker and others, 2009).

Alteration:
Oxidation of vein material produced scorodite and limonite.

Age of mineralization:
Possibly mid-Cretaceous based on the assertion of Dillon (1982) that the gold-quartz veins of the central
Brooks Range are that age. However, there is no definitive data for the age of the veins of the Chandalar
area
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Generic deposit model:

Deposit modd:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status; Undetermined
Site Status: Active

Workings/exploration:

By 1913, a 54-foot-deep shaft had been sunk on the Summit vein and a short adit driven on a 1.5- to 2.5-
foot-thick gold-quartz vein (Maddren, 1913). The vein was exposed for 950 feet in a series of trenches.
Numerous samples have been taken over the years by numerous companies of the Summit mineralization.
Heiner and Wolff (1968) report that there was some devel opment work in the 1950s and a small mill was
built by Ed Toussaint in 1957 and 1958 at the head of Big Creek to process ore from the Summit vein
(Buzzdll, 2007). It may not have milled any Summit ore although Barker and others (2008) note that it
milled some ore from the Indicate vein (CH042) near the mill. In addition to much surface sampling,
trenching, and mapping, Little Squaw Gold Mining Company drilled the Summit property in 2006 (Barker
and others, 2009). Goldrich Mining Corp. (2011) drilled 3 holes that totaled 441 metersin 2011.

Production notes:

The Chandalar Devel opment Corporation mined the Summit vein from 1980 to 1983 (Barker and
Bundtzen, 2004; Barker and others, 2009). They produced 1,347 ounces of gold from 1,401 tons of ore that
averaged 1.29 ounces of gold per ton. The gold recovery was poor, apparently because the mill was not
designed for the large amount of gouge in the mine-run ore.

Reserves:

In 2003, Little Squaw Gold Mining Company estimated that the 'probable resource' of the Summit Mine
was 1,375 tons of material with a grade of 3.52 ounces of gold per ton and a 'possible resource' of 3,165 tons
of material with an average grade of 2.13 ounces per ton (Barker and Bundtzen, 2004). However, the
extensive trench and drill data collected during the work begun by Little Squaw Gold Mining Company in
2004 and its successor Goldrich Mining Company indicate that the Summit vein is bordered by awide
aureole of lower grade, sheeting veins and disseminated gold. The high-grade veins that have traditionally
been the exploration target may have overlooked the substantial potential in the low grade but large body of
mineralization peripheral to the high grade veins (Barker and others, 2009).

Additional comments:;
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Sitename(s): Indicate; Star Group; Tonopah; Rex

Sitetype: Mine

ARDF no.: CHO042

Latitude: 67.5257 Quadrangle: CH C-3
Longitude: 148.1813

L ocation description and accuracy:

The Indicate Mineis on the hillside above Big Creek, about 0.9 mile west-northwest of McLellan Peak. It
isabout 0.2 mile southwest of the center of section 10, T. 31 N., R. 3 W., of the Fairbanks Meridian. The
several surface workings of the Star Group are spread over the hillside to the northwest and south. The
location is accurate.

Commodities:

Main: Ag, Au

Other:
Oreminerals: Arsenopyrite, gold, scorodite
Gangue minerals. Quartz

Geologic description:

Placer gold was discovered in the Chandalar area on Little Squaw Creek (CH039) in 1902 (Barker, and
Bundtzen, 2004; Barker, 2007; Barker and others, 2009). By 1909, four quartz veinsincluding the Indicate
vein and several othersin the vicinity, had been discovered and many more were located prior to WWI.
Most of the important properties in the district were consolidated by William Sulzer from 1909 to 1941; the
Mikado Mine was one of the prominent deposits of the Chandalar area and was included. Those properties
were taken over in 1946 to form the Little Squaw Mining Company in 1959, which in turn became the Little
Squaw Gold Mining Company in 1968. From 1967 to 1999, Little Squaw Gold Mining Company |leased
some of their Chandalar lode and placer ground for mining and/or exploration to a succession of companies,
notably the Chandalar Gold Mining and Milling Company (1967-1971), Noranda Mining (1974-1976), the
Chandalar Development Corporation (1980-1983), and Gold Dust Mines (1989-1999). There was some
earlier small lode production from the district but the first documented gold produced from the lodes was
870 ounces produced from 1967 to 1971 from the Mikado and Summit mines by the Chandalar Gold
Mining and Milling Company. Subsequently, Chandalar Devel opment produced 8,169 ounces of lode gold
from the Mikado and Summit Mines but recovery was poor. In 2003, Little Squaw Gold Mining Company
and its direct descendent Goldrich Mining Company began an aggressive exploration program for lode and
placer deposits over alarge block of land that covers amost all of the known depositsin the Chandalar area
and in early 2010, that effort continued (Goldrich Mining Company, 2010).

The geology of the Chandalar areais dominated by a system of west-northwest-trending regional faults
including aprominent thrust fault in the southern part of the district and a series of mgjor high-angle faults
through the center of the area (Bundtzen and Laird, 20093, 2009b). These faults separate the rocks into two
principal units, a west-northwest-trending Upper Plate unit about 3 miles wide in the center of the areaand a
Lower Plate unit to the north and south. The contact of the two unitsis a thrust fault on the south side of the
Upper Plate rocks and a high-angle fault on the north side. Most of the Upper Plate rocks consist of
Devonian upper-greenschist-facies metamorphic rocks, mainly carbonaceous schist; quartz-chlorite-
muscovite schist, schist and phyllite derived from turbidites that comprise the Mikado Phyllite,
metamorphosed cal careous sandstone, and quartz-muscovite schist. The Lower Plate rocks consist of
Devonian, upper-greenschist-facies metamorphic rocks, mainly metamorphosed volcanic agglomerate,
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chlorite-rich tuffaceous schist, quartz-mica schist derived from mudstone, mica-quartz schist, and quartzite.
Both the Upper and Lower Plate rocks are cut by irregular masses, dikes and sills of greenstone,
metagabbro, and metadiorite of unknown age. Most of the mineral depositsin the Chandalar areaarein the
Upper Plate rocks and the deposits often are along the regional, steep-to-vertical, west-northwest-trending
faults. Thereisan additional conjugate set of north-northeast-trending faults that offset the Upper Plate
rocks and at least some of the mineralization may be localized at the intersections of the regional west-
northwest-trending faults and the conjugate faults The rocks around the Indicate Mine are part of the Upper
Plate and consist mainly of black carbonaceous phyllite and schist of the Mikado Phyllite.

There are several early reports of lode mineralization that became the Indicate Mine or are near it (Barker
and Bundtzen, 2004, Barker, 2006; Barker, 2007). Reed (1930) noted that a 40-foot shaft of a drift mine on
Big Creek exposed awide quartz vein in bedrock. A two-stamp mill was set up in 1909 to process the quartz
but there is no record of its production except that the recovery was poor and the ore grade was low.
Anderson (1944) and Strandberg (1990) note an old report of a 20-foot-wide quartz vein that contained
arsenopyrite, pyrite, and free gold. McKee (1939) reported a 15-foot-deep shaft near Big Creek that
exposed a quartz vein with free gold; a dump sample contained 0.32 ounce of gold per ton. There was
considerable trenching in the area and at least some production, probably until the late 1950s, when a small
mill was set up by Ed Toussaint at the head of Big Creek (Buzzell, 2007). Barker (2007) indicates that it
processed ore that contained about a third of an ounce per ton, probably from the Indicate vein (although
Buzzell associated it with work at the Summit Mine (CHO041)). Most of the areais covered by tundra and
scree that has obscured many of the old trenches. But several on the Indicate vein were reopened in 1982;
samples contained 1.7 and 6.0 ounces of gold per ton. The work in the early 1900s was able to follow the
vein for about 350 feet.

The nearby Star Group prospects exposed an 8-to 10-foot wide vein in the early 1900s. Some of the
trenches were reopened in 1982; samples contained up to 0.74 ounce of gold per ton. A prospect pit on the
Star property exposed a 6-foot-wide, partly vuggy quartz vein containing visible arsenopyrite and scorodite
(Chipp, 1970). The vein trends approximately N70W and dips 70 to 90 degrees northeast. A grab sample
assayed 11 parts per million gold. Another pit exposed vuggy, brown-stained quartz containing phyllite
inclusions and minor arsenopyrite. On the Tonopah claim (west of the airstrip on upper Big Creek)
trenching has exposed a 50-foot-wide fracture zone containing numerous east-west-trending, vuggy, iron-
stained, quartz-filled fractures two inches or lessin width. Chipp (1970) suggests that this zone is probably
the continuation of the Star vein system.

The gold veinsin the Chandalar district are considered mesothermal (Barker and Bundtzen, 2004) by
comparison with similar deposits el sewhere and consideration of the fluid inclusion and oxygen and lead
isotope studies of the Chandalar mineralization (Ashworth, 1984; Rose and others, 1988; Gacetta and
Church, 1989).

Alteration:
Oxidation of sulfidesin the quartz veins.

Age of mineralization:
Possibly Middle Cretaceous based on the assertion of Dillon (1982) that the gold-quartz veins of the
central Brooks Range are that age. However, there is no definitive data for the age of the veins of the
Chandalar area.

Generic deposit model:

Deposit model:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status: Yes; small
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Site Status. Active

Workings/exploration:

Considerable trenching in the early 1900s and investigations of quartz veins found on bedrock in the
placer workings. A period of activity sometime between WWI1 and 1962 may have resulted in some gold
production. There was some exploration in the early 1980s; in early 2010, this was one of the areas being
studied by Goldrich Mining Company in their intensive exploration of the Chandalar area (Goldrich Mining
Company, 2010).

Production notes:

No records of production but some gold probably was recovered about 1909 and some between the end of
WWII and 1962.

Reserves:
None.

Additional comments:;
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Site name(s): Big Creek

Sitetype: Mine

ARDF no.: CHO043

Latitude: 67.5201 Quadrangle: CH C-3
Longitude: 148.2076

L ocation description and accuracy:
About amile and ahalf of Big Creek has been placer mined. The coordinates are at the mine symbol on
the USGS 1:63,3600-scal e topographic map. The mining took place in sections 10, 15, and 16, T. 31 N., R.
3W., of the Fairbanks Meridian.

Commaodities:

Main: Au

Other: Ag, As, Cu, Mo, Pb, REE, Sb, Th, Ti, U, W
Oreminerals: Gold
Gangue minerals:

Geologic description:

Big Creek is one of the major placer gold producersin the Chandalar district. The placers along the creek
were worked only by small-scale methods and drift mining from about 1907 until WWI1 (Adney, 1945).
From 1953 or 1954 and for afew years afterward, lower Big Creek was mining with heavy equipment.
There was another period of placer mining with heavy equipment from 1993 to 1999.

As described by Reed (1930a, 1930b), the gravel in Big Creek mined in the 1920s was relatively shallow,
averaging about 12 feet deep on the uppermost portion of the creek and deepening to about 20 to 22 feet on
the lower portion of the creek. The gold occurred in the lower 3 to 5 feet of the gravel and there was very
little gold on bedrock. The gravel was fairly coarse with numerous greenstone boulders as much as 3 feet in
diameter. Thereis only one generation of placersin the drainage. The gold is reported to be bright yellow,
generaly irregular, and shot-like to flattened, but some occurs as crystals. The gold averages 1 millimeter
with many 2- to 3-millimeter nuggets. A few nuggets include quartz, limonite, and goethite. It isalso
reported that the concentrates contain alarge suite of heavy mineralsin addition to the gold (Mertie, 1925;
White, 1952). These heavy mineralsinclude monazite, magnetite, hematite, rutile, pyrite, arsenopyrite,
chalcopyrite, galena, stibnite, molybdenite, schedlite, and uranothorianite. A panned-concentrate sample had
eU of 0.05 percent (White, 1952).

Barker and Bundtzen (2004) reported that the production from Big Creek was by: 1) hand mining before
1954 that produced 7,257 ounces of gold from gravel with an average grade of 0.209 ounce of gold per
cubic yard, 2) drift mining before 1954 that produced 7,588 ounces of gold, 3) mechanical mining from
1954 to about 1960 that produced 7,954 ounces of gold from gravel that averaged 0.026 ounce per cubic
yard, and 4) mechanical mining from 1993 to 1999 that produced 2,541 ounces of gold. Thistotaled 25,340
ounces of gold. (These figures include the production from St. Mary's Gulch (CHO044)).

Strandberg (1990) estimated that the resource of Big Creek was 2.4 million cubic yards of gravel with an
average grade of 0.0154 ounce of gold per cubic yard, or 35,505 ounces of gold.

Alteration:

Age of mineralization:

Page394



Alaska Resour ce Data File CHO043

Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:
Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status; Yes; medium
Site Status: Active

Workings/exploration:

Big Creek was mined by hand mining and by drifting for many if not most years from 1907 to the
beginning of World War I1. Mining with heavy equipment began in 1953 or 1954, continued until about
1960, and then resumed from 1993 to 1999.

Production notes:
Barker and Bundtzen (2004) reported that the production from Big Creek was by: 1) hand mining before
1954 that produced 7,257 ounces of gold from gravel with an average grade of 0.209 ounce of gold per
cubic yard; 2) drift mining before 1954 that produced 7,588 ounces of gold; 3) mechanical mining from
1954 to about 1960 that produced 7,954 ounces of gold from gravel that averaged 0.026 ounce per cubic
yard; and 4) mechanical mining from 1993 to 1999 that produced 2,541 ounces of gold. Thistotaled 25,340
ounces of gold. These figures include the production from St. Mary's Gulch (CHO044).

Reserves:
Strandberg (1990) estimated that the resource of Big Creek was 2.4 million cubic yards of gravel with an

average grade of 0.0154 ounce of gold per cubic yard, or 35,505 ounces of gold. (But note that 2,541 ounces
of gold was subsequently produced from Big Creek from 1993 to 1999).

Additional comments:
The first recorded occurrence of monazite in Alaska was from Big Creek (Mertie, 1925).
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Sitename(s): St MarysCreek; St Marys Gulch

Sitetype: Mine

ARDF no.: CH044

Latitude: 67.521 Quadrangle: CH C-3
Longitude: 148.2086

L ocation description and accuracy:
St Marys Creek isan informal name for the mile-long creek that flows southeast into upper Big Creek;
the mouth of St Marys Creek is about 1.2 miles east of McLellan Mountain. Much of the creek in the
southeast quarter of section 9, T. 32 N., R. 3W., was mined. The location is accurate.

Commaodities:

Main: Au

Other: As, Cu, Mo, Pb, REE, Sb, Th, Ti, U, W
Oreminerals:
Gangue minerals:

Geologic description:

Maddren (1913) noted that most of the gold produced in the Chandalar district had come from upper Big
Creek and St Marys Gulch. Despite its early production, thereislittle information describing St Marys
Creek in particular; most of the mining was done during the same time and/or in conjunction with the much
more extensive mining on Big Creek and the production records for Big Creek praobably include the
production from St Marys Creek (Adney, 1945). Anderson (1956) noted that St Marys Creek was very rich.
Some of the open cuts and drift mine worked ground that ran up to $8 in gold per square foot of bedrock (at
$20.67 per ounce of gold). On the claim where St Marys Creek enters the valley of Big Creek, drift mining
was working ground that ran about $2 in gold per square foot of bedrock in gravel that was 15 to 20 feet
deep and 25 feet wide. Mining on St Marys Creek is mentioned only in passing after 1956. However,
Bundtzen and Barker (2004) noted that severa quartz veins (that became the St Marys lode prospect
(CH113) were uncovered during placer mining on St Marys Creek in 1993.

Chipp (1970) noted that pan samples from Big Creek and St. Marys Gulch show the gold to be bright
yellow and shot-like to flattened; afew crystals occur. The average grain size of the gold is said to be about
1 mm, and there are many 2- to 3-mm nuggets. Some nuggets include quartz crystals and iron oxides. In
addition to the gold the concentrates contain alarge suite of heavy minerals including monazite, magnetite,
hematite, rutile, pyrite, arsenopyrite, chalcopyrite, galena, stibnite, molybdenite, scheelite, and
uranothorianite.

Alteration:

Age of mineralization:
Quaternary.

Generic deposit model:
Placer deposits (Garnett and Bassett, 2005)

Deposit modd:

Page399



Alaska Resour ce Data File CHO44

Placer Au (Cox and Singer, 1986; model 39a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
39a

Production Status: Y es; medium
Site Status: Active

Workings/exploration:

Gold was being mined on St Marys Creek from open cuts and by drift mining by 1913 and it may have
continued to WWII as part of the much more extensive efforts on Big Creek (CH043). However, thereis
little production data on St Marys Creek specifically. Barker and Bundtzen (2004) mentioned in passing
that several quartz veins were uncovered during placer mining on St Marys Creek in 1993.

Production notes:
Some production from the earliest mining in the district; mechanical mining with heavy eguipment in
1993 and perhaps afew years more. But thereis no datais available on St Marys Creek specificaly; the
production is probably included with that from Big Creek (CH043).

Reserves:
Probably none.

Additional comments:
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Sitename(s): Mikado; Little Mikado; Big Tobin; Carter; Eclipse;
Overlook; Engineers Exploration Syndicate; |daho-Alaska
Sitetype: Corp.; St. Mary's

Mine
ARDF no.: CHO045
Latitude: 67.5335 Quadrangle: CH C-3
Longitude: 148.2528

L ocation description and accuracy:
The portal of the Mikado Mine is on the north side of the upper end of the east branch of Tobin Creek. It
isat an elevation of about 4,600 feet, approximately 1.6 miles southwest of Little Squaw Peak and about
0.6 mile south-southeast of the center of section 5, T. 31 N., R. 3W., of the Fairbanks Meridian. The
location of the mineiswell known and accurately located. The Mikado vein extends up to amile to the
southeast whereiit is known as the St. Mary's vein (CH113).

Commaodities:

Main: Au

Other: Ag, As, Pb, Sh, Zn
Oreminerals: Arsenopyrite, galena, gold, pyrite, sphalerite, stibnite
Gangue minerals: Dolomite, quartz, siderite

Geologic description:

Placer gold was discovered in the Chandalar area on Little Squaw Creek (CHO039) in 1902 (Barker and
Bundtzen, 2004; Barker, 2007; Barker and others, 2009). By 1909, four quartz veinsincluding the Mikado
vein had been discovered and many more were located prior to WWI. Most of the important propertiesin
the district were consolidated by William Sulzer from 1909 to 1941; the Mikado Mine was one of the
prominent deposits of the Chandalar area and was included. Those properties were taken over in 1946 to
form the Little Squaw Mining Company in 1959, which in turn became the Little Squaw Gold Mining
Company in 1968. From 1967 to 1999, L.ittle Squaw Gold Mining Company |eased some of their Chandalar
lode and placer ground for mining and/or exploration to a succession of companies, notably the Chandalar
Gold Mining and Milling Company (1967-1971), Noranda Mining (1974-1976), the Chandal ar
Development Corporation (1980-1983), and Gold Dust Mines (1989-1999). There was some earlier small
lode production from the district but the first documented gold produced from the lodes was 870 ounces
produced from 1967 to 1971 from the Mikado and Summit mines by the Chandalar Gold Mining and
Milling Company. Subsequently, Chandalar Development produced 8,169 ounces of lode gold from the
Mikado and Summit Mines but recovery was poor. In 2003, Little Squaw Gold Mining Company and its
direct descendent Goldrich Mining Company began an aggressive exploration program for lode and placer
deposits over alarge block of land that covers almost all of the known deposits in the Chandalar area. As of
early 2012 that effort continued (Goldrich Mining Company, 2012).

The geology of the Chandalar areais dominated by a system of west-northwest-trending regional faults
including aprominent thrust fault in the southern part of the district and a series of mgjor high-angle faults
through the center of the area (Bundtzen and Laird, 2007 [map], 2007 [technical report]). These faults
separate the rocks into two principal units: a west-northwest-trending Upper Plate unit about 3 mileswidein
the center of the area and a Lower Plate unit to the north and south. The contact of the two unitsis a thrust
fault on the south side of the Upper Plate rocks and a high-angle fault on the north side. Most of the Upper
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Plate rocks consist of Devonian upper-greenschist-facies metamorphic rocks, mainly carbonaceous schist,
guartz-chlorite-muscovite schist, schist and phyllite derived from turbidites that comprise the Mikado
Phyllite, metamorphosed cal careous sandstone, and quartz-muscovite schist. The Lower Plate rocks consist
of Devonian, upper-greenschist-facies metamorphic rocks, mainly metamorphosed volcanic agglomerate,
chlorite-rich tuffaceous schist, quartz-mica schist derived from mudstone, mica-quartz schist, and quartzite.
Both the Upper and Lower Plate rocks are cut by irregular masses, dikes and sills of greenstone,
metagabbro, and metadiorite of unknown age. Most of the mineral depositsin the Chandalar areaarein the
Upper Plate rocks and the deposits often are along the regional, steep-to-vertical, west-northwest-trending
faults. There is an additional conjugate set of north-northeast-trending faults that offset the Upper Plate
rocks and at least some of the mineralization may be localized at the intersections of the regional west-
northwest-trending faults and the conjugate faults.

The Mikado Mineis the most productive lode deposit in the Chandalar area and has been a center of
attention from the earliest days of the Chandalar district (Barker and Bundtzen, 2004; Barker and others,
2009). The Mikado vein was discovered in 1909. Soon after, Maddren (1913) reported open cuts that
exposed auriferous quartz in six places over a strike length of 3,000 feet. Underground workings, including
a100-foot shaft and 160-foot adit, were completed by 1913. In the following decades, the Mikado was
frequently visited by industry and government. The underground workings were reopened in 1960, and over
the next 24 years, there was considerable underground exploration, surface exploration and trenching,
exploration and mining. Chandalar Gold Mining and Milling Company operated the Mikado Mine from
1967 to 1971 and produced 685 ounces of gold from ore that averaged 1.64 ounces of gold per ton (Barker
and others, 2009); Callahan Mining mined in 1975 and recovered 185 ounces of gold from ore that
averaged 0.85 ounce of gold per ton. Chandalar Development produced 6,822 ounces of gold from 1980 to
1983 from ore that averaged 0.93 ounce of gold per ton, although the mill recovery was poor. Since 2004,
Little Squaw Gold Mining Company and its successor Goldrich Minerals have continued to explore the
property (Barker and others, 2009; Goldrich Mining Company, 2011).

In 2011, Goldrich drilled 11 holes totaling 2,127 meters on the Mikado vein near the main portal of the old
mine and about a half mile to the southeast on the vein's extension that is often called the St. Mary'svein
(Goldrich Mining Company, 2011). The best intercepts were 0.9 meters with 4.58 grams of gold per tonne,
0.9 meters with 4.64 grams of gold per tonne, 0.9 meters with 10.25 grams of gold per tonne, 0.9 meters
with 9.44 grams of gold per tonne, and 0.9 meters with 14.7 grams of gold per tonne.

As described by early workers, the Mikado vein is along a shear zone about 50 feet wide that contains
sub-parallel, highly faulted and brecciated, steeply dipping gold-quartz veins and lenses up to 6 feet thick
which have been exposed for over 3,000 feet along the Mikado fault (Maddren, 1913). Although the Mikado
veinissaid to average 6 feet in thickness over a 500-foot strike length, most of the ore shoots are
discontinuous and generally are afew tens or hundreds of feet long. According to Boadway (1933), the
Mikado vein in the underground workings consists of lenses of auriferous quartz, mostly on the hanging
wall of the gouge-filled Mikado fault. The vein there appeared to be approximately 35 inchesor lessin
width in the upper levels and narrowed to 16 inches at a depth of 99 feet. Ore shoots in the vein reportedly
assayed from $37 per ton to as high as $439 per ton (at $20.67 per ounce of gold), and one ore shoot
averaged $49.50 per ton over a 35-inch width (Chipp, 1970). Chipp indicated that white, crystalline to
microcrystalline quartz is the dominant gangue mineral and that crystals of quartz are commonly found in
small vugs. Banding in the quartz veins is produced by shearing and by elongate cavities in the veins
parallel to the walls. Siderite occurs in minor amounts. Ashworth (1983) described three generations of
guartz in the Mikado deposit: 1) lenses and pods of quartz plus or minus pyrite plus or minus dolomite,
these are possibly pre-faulting metamorphic segregations; 2) massive, white, coarsely crystalline quartz with
less than 5 percent sulfides and trace gold; and 3) 'main stage' quartz, which isfine grained, white, and in
places vuggy. The sulfide assemblage in main stage quartz consists in decreasing order of abundance:
arsenopyrite, galena, sphalerite, stibnite, and pyrite. Native gold, as flakes or wires, is common in the
Mikado; the gold typically occurs along the borders of sulfide grains or in quartz near sulfides. Sulfides
generaly form less than 5 percent of the main-stage veins. The gold veinsin the Chandalar district are
considered mesothermal (Barker and Bundtzen, 2004; Barker, 2006; Barker 2007; Barker and others, 2009)
by comparison with similar deposits el sewhere and from fluid inclusion and oxygen and lead isotope studies
of the Chandalar mineralization (Ashworth, 1983; Rose and others, 1988; Gacetta and Church, 1989).

The Mikado Mineisin adistinctive band of gray, carbonaceous phyllite, amajor part of the Mikado
Phyllite unit. Barker and Bundtzen (2004) note that the Mikado deposit is distinct in the district in that the
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structure in which the vein occurs, which may be tens of feet thick, is unusually thick and intensely sheared
with abundant gouge. They aso emphasize several generations of quartz veining, accompanied by faulting
during, prior to, and after the mineralization event(s). Barker and others (2009) suggests that while rich
pockets of ore were mined at the Mikado, they might better be considered as rich lenses along a 4,000-foot
zone of mineralization that extends to the St. Marys deposit (CH113) and is open at both ends. The potential
of this zone may be the extensive lower grade and probably more continuous mineralization that surrounds
and extends beyond the smaller rich segments of the belt such as those that were mined in the Mikado.

Alteration:
Oxidation of vein material produces scorodite and limonite.

Age of mineralization:

Possibly mid-Cretaceous based on the assertion of Dillon (1982) that the gold-quartz veins of the central
Brooks Range are that age. However, there are no definitive data for the age of the veins of the Chandalar
area.

Generic deposit model:

Deposit model:
Low-sulfide Au-quartz veins (Cox and Singer, 1986; model 36a).

Deposit model number (After Cox and Singer, 1986 or Bliss, 1992):
36a

Production Status: Yes; medium
Site Status: Active

Workings/exploration:

The Mikado is the most productive lode deposit in the Chandalar area and has been a center of attention
from the early history of the area. Maddren (1913) reported open cuts that exposed auriferous quartz in six
places over astrike length of 3,000 feet. Underground workings, including a 100-foot shaft and 160-foot
adit, reportedly were completed by 1913. The underground workings were reopened in 1960, and over the
next 24 years, there was considerable underground exploration, surface exploration, trenching, and mining.
Chandalar Gold Mining and Milling Company operated the Mikado Mine from 1967 to 1971 (Barker and
others, 2009); Callahan Mining mined in 1975; and Chandalar Development mined from 1980 to 1983. In
2004, Little Squaw Gold Mining Company and its successor Goldrich Minerals began an aggressive
exploration program in the district that included work at the Mikado (Barker and others, 2009; Goldrich
Minerals, 2011). In 2011, Goldrich drilled 11 holes totaling 2127 meters on the Mikado vein in the vicinity
of the main portal of the old mine and about a half mile to the southeast on the vein's extension that is often
called the St. Mary's vein (Goldrich Mining Company, 2011).

Production notes:

The amount of gold produced from the Mikado vein prior to 1960 is unknown. There may have been some
early production as a small stamp mill was constructed on Spring Creek by 1913 to process ore from the
Mikado and Little Squaw Mines. The Mikado is the most productive lode deposit in the Chandalar area.
Chandalar Gold Mining and Milling Company operated the Mikado Mine from 1967 to 1971 and produced
685 ounces of gold from ore that averaged 1.64 ounces of gold per ton (Barker and others, 2009); Callahan
Mining mined in 1975 and recovered 185 ounces of gold from ore that averaged 0.85 ounce of gold per ton.
Chandalar Development produced 6,822 ounces of gold that averaged 0.93 ounce of gold per ton, although
the mill recovery was poor. As of the end of 2011, there had been no additional production (Barker and
others, 2009).

Reserves:

Page404



Alaska Resour ce Data File CHO045

Over the years, various geologists and engineers people have cited different reserve or resource figures for
the Mikado Mine or the Chandalar district where the Mikado was the best known and largest deposit. For
exampl es see Nokleberg and others (1987), Baggs and others (1), and Swainbank and others(1998).
However the most recent estimate in 2005 after several periods of mining from 1967 to 1983 was by the
Little Squaw Gold Mining Company (now Goldrich Mining Company) was that the Mikado Mine had 110
tons of proven resources with an average grade of 1.10 ounce of gold per ton and 5,200 tons of probable
resources with an average grade of 1.05 ounce of gold per ton (Barker and Bundtzen, 2004; Barker and
others, 2009).

Additional comments:
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