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EXCUTIVE SUMMARY
The 75 federal mining claims that are the subject of this report cover a volcanic-enclosed
Triassic black shale basin similar to and part of the same formation as that hosting the precious
metal-rich Greens Creek VMS deposit on Admiralty Island. Prior exploration in the area has
revealed significant VMS mineralization near the margins of the basin, but, to date, no large
sulfide body has been discovered. Most of the volcanic-sediment contact remains to be explored.
This report recommends a low-budget drilling program to follow up on favorable
indicators from prior drilling and geophysics. A limited AMT geophysical survey is
recommended to understand and guide future exploration in another part of the basin. We expect
that both programs could be completed for less than $250,000.
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I.

Introduction

Since before the turn of the twentieth century, there has been active mining exploration
on Woewodski Island. Several small gold properties were developed at the Helen S., the Hattie,
and the Maid of Mexico. In the 1970s, massive sulfide exploration moved to the forefront after
the discovery of the Greens Creek and Windy Craggy deposits in the same Triassic rock group
that underlies the island. Over the past ten years, Olympic Resources Group and its venture
partner, Bravo Venture Group have focused on both potentials. Now, with Bravo’s withdrawal,
Olympic has consolidated its focus to one area of the property where we believe significant
massive sulfide potential remains to be tested. The property position has been reduced from 501

The Woewodski prospect is located within the Tongass National Forest and is short boat ride
in protected waters from the Petersburg road system. A major power intertie and shipping
route are nearby.
federal mining claims covering the entire island to 75 claims covering a black shale basin in the
predominately volcanic section.
Over the past hundred years, a very large amount of work has been done on the island. I
have appended summaries of the mining history of the island in Appendix 1. Appendix 2 is a
summary of more recent exploration history by major mining companies. Olympic Resources
Group and Bravo Ventures Group efforts are summarized in Appendix 3. Some geophysical
work is shown in Appendix 4. Some soil grid locations are shown in Appendix 5. Appendix 6
shows drill hole locations for many of the holes since 1980. Most of the detailed results and
reports are in a digital form and are available on request.
The body of this report discusses the geology and mineralization on the property and the
reasons we think a significant deposit remains to be found.

Woewodski Island 2009

Page 3

Woewodski is located in the same Triassic
units as host Windy Craggy and Greens Creek.
II.

Claim outline with Maid of Mexico inlier.

Geology
A.

Regional Geology

Woewodski is almost always reported as being part of the Alexander Terrain—
presumably one of a number of accreted wedges that make up continental margin in Southeast
Alaska. In fact, the regional geology of the Northeast Pacific margin is not well understood and
may be significantly revised in the near future.
What is known is that Triassic volcanic and sedimentary rocks of the Hyd Group underlie
the island. Geologically, this is significant because the world-class Windy Craggy and Greens
Creek VMS deposits are located in the Hyd Group. Some smaller occurrences are found in these
rocks as well, including a bedded barite deposit seven miles to the north at Castle Island. This
was mined in the 1960s and 1970s.
Regionally, the Hyd is not highly metamorphosed and, many, if not most outcrops show
depositional volcanic and sedimentary textures. Locally, foliation obliterates depositional
textures. This is the case at Greens Creek, in the immediate vicinity of the Castle Island deposit,
and on Woewodski Island. Penetrative metamorphic fabrics should be considered a local
phenomenon.
B.

General Geology of Woewodski Island

Woewodski is largely underlain by pillow basalts, various kinds of volcanic breccia
including possible pyroclastics, probable subvolcanic intrusive rocks, and related sedimentary
rocks. (Some later intrusives may be present as well.) There are two exceptions to the general
volcanic aspect of the island. First, the north end contains a significant area of black sediment.
Karl (1999) maps this unit as Paleozoic. I am unaware of any mineralization associated with this
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section. The second major exception is a
black sediment basin located more or less
under Harvey Lake. This basin and the
surrounding rocks were a major focus of
the past two year’s work.
The simple map presented here is
largely based on two airborne resistivity
surveys—one by the State of Alaska and
the other by Amselco. These support the
presence of a shale basin in the Harvey
Lake area as a significant geologic feature.
Surface mapping confirms the presence of
an extensive area black sediment as well.
Outcrop information comes from a
1”=1000’ scale outcrop map compiled by
Georgiana Price in 1993 for Westmin.

Summary geology map. Data from Karl (1999),
Price (1993) and interpretation of geophysics.

The map does not show any
attitudes, folding, or faulting. Dips are
quite variable over the area, but, by in large tend to be to the south-southeast from 20 to 40
degrees. There is not enough information to make a reasoned interpretation of faulting or
folding. If I had to guess on the structural style of the island, it would be that folding is open and
not isoclinal.
C.

The Woewodski Shale Basin

The shale basin located in the center of the
island is the focus of current exploration efforts.
Previously, this unit had been interpreted as being
the core of an overturned syncline. Later
geophysics suggests that a more reasonable
interpretation is of a lithologic unit of limited
extent. A three-dimensional resistivity survey
indicates an upright basinal shape.
Drilling in the black sediment unit in 2008
and 2009, indicates extreme soft sediment and
liquefaction structures. Most likely, this unit was
undergoing deformation prior to and during
dewatering. The result of such deformation would
be some remobilization of any syngenetic
mineralization.

Woewodski Island 2009

State 800HZ EM showing basin and
claims.

Page 5

3D resistivity sections showing the east end of
the basin with some past drilling. The fourth
section in contains three holes, including
HOM’s discovery hole and Bravo’s EL04-01.
Section separation is exaggerated by about 3X.
Station markings are 100m apart.

III.

An Exploration Model for Woewodski

Over the past thirty years, numerous massive sulfide occurrences have been found on
Woewodski Island. And in all of that time, Greens Creek has been an ostensible model. But
despite the notion of Greens Creek as a model, none of the occurrences resembles the broadest
characteristics of Greens Creek—the occurrence of sulfides at a volcanic-black sediment contact.
With this in mind, we developed a model based on the idea that the discontinuous
volcanic hosted mineralization at various places on the island was the result of mobilization in a
basin that was deforming during lithification and dewatering. The following diagrams show the
concept:
This diagram to the left shows conceptual
penecontemporaneous deformation of a sand
channel. From Surlyk,	
  F.,	
  J.	
  Gjelberg,	
  and	
  N.	
  
Noe-Nygaard,	
  2007,	
  The	
  Upper	
  Jurassic	
  
Hareelv	
  Formation	
  of	
  East	
  Greenland:	
  A	
  giant	
  
sedimentary	
  injection	
  complex,	
  in	
  A.	
  Hurst	
  
and	
  J.	
  Cartwright,	
  eds.,	
  Sand	
  injectites:	
  
Implications	
  for	
  hydrocarbon	
  exploration	
  and	
  
production:	
  AAPG	
  Memoir	
  87,	
  p.	
  141–	
  149.	
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Here is a more detailed hypothetical
modification. Yellow indicates remobilized
massive sulfides. Deformed areas surrounding
the liquefied area have been enhanced.

This is the same diagram modified to show
how massive sulfides might be impacted.

Examination of the massive sulfide occurrences suggested that the remobilization
hypothesis could be correct.
Brown massive
pyrite and
sphalerite is
enclosed in rock
that shows
multiple stages
of
remobilzation.
EL04-01, 115’
Massive redbrown
sphalerite at
Lost Lake has a
crosscutting
flow-like
texture. LL04-2,
421feet.
The proximity of significant mineralization to the basin is significant.
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This map shows the claim
outline, the shale basin
and drill holes with notes
on important discoveries
from past work. The
massive sulfide intercepts
are hosted in volcanic
rocks. We believe, based
on a Greens Creek
model, that the shale
basin is the related to
these occurrences and is
a logical focal point for
exploration.

In 2008 and 2009, Olympic and Bravo began to explore the boundaries of the
Woewodski shale basin as possible locations for a major deposit. In 2009, exploration focused
on the bottom of the east end of the basin near where Houston Oil and Minerals (HOM)
intersected a three meter thickness of about 5 percent zinc in 1980. While a significant pyrite
bearing alteration zone was found in one location, the lack of values resulted in Bravo turning
the property back to Olympic.
This map shows a plan
section of 3D resistivity
indicating the basin. One
drill hole in 2008 and three
in 2009 penetrated the
contact.
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Pyritic altered volcanic rock from
below the black sediment volcanic
contact in the 2009 East Lake hole
shown above. Dark is pyrite.
EL09-01, 429’-438’.

IV.

Future Exploration

Two areas are prospective for future exploration focusing on the volcanic-sediment
contact. First, is an area on the south margin of the basin between the alteration in Hole EL09-01
and the HOM discovery where earlier drilling failed to reach the contact yet intersected
significant mineralization. Second, an effort should be made to connect the Lost Show with the
shale basin.
A.

South Basin Margin Exploration

While 2009 drilling failed to
intercept significant massive
sulfide mineralization, hole 1
penetrated an altered zone
reminiscent of those in VMS
feeders. The HOM discovery
is located south of hole 1, but
the drilling failed to penetrate
to the contact. The contact, as
explored in 2009, turned out to
be shallow enough to explore
with a Winkie drill. The map
at the right shows a
prospective exploration area.
The cross section at the
right shows drilling
superimposed on the resistivity

Woewodski Island 2009

Page 9

pseudosection. The expected
depth of the contact is about
half of what was anticipated.
Three Winke holes totaling
500m could explore this area.
Olympic Resources Group
owns a wire line Winkie and
completed a program in 2008
for less than $100/m. Minimal
helicopter support helped to
keep logistics costs low as
well. I expect such a program
could be accomplished for
about $150,000.*
B.

Lost Show-Basin Exploration

The most significant VMS
mineralization on Woewodski
Island is the Lost Show. If
this can be connected to the
shale basin, viable large-scale
targets could be developed.
Given the cover and complex
geology, the most feasible
way to do this would be an
initial CSAMT/NSAMT
survey. The map at the right
shows two possible AMT
lines with a total length of
four kilometers connecting
Lost with the basin. An
estimated cost for AMT is
$4000/line-km. Line cutting,
logistics, and reporting would
bring the cost to an estimated
$40,000.* We expect that a
second phase of drilling,
sampling or geology would be
based on the results of the
survey.

* These are rough estimates and will need further definition for proper budgeting.

Woewodski Island 2009

Page 10

References
Amselco, 1986, Amselco/Cominco joint venture, 1986 annual report, Woewodski Island:
Internal Rept., Amselco Minerals, 17 pp
Bittenbender, P.E., Bean, K.W., and Still, J.C., 2001, Stikine airborne geophysical survey
follow-up, central Southeast Alaska, 2000: BLM-Alaska Technical Report 37, 116p.
Eng, T., 1984b, AS Claims annual report - 1984: Internal Rept., Houston Oil and Minerals Co.,
27 pp.
Karl, S., Haeussler, P.J. and McCafferty, A.E., 1999, Reconnaissance Geologic map of the
Duncan Canal/Zarembo Island area, southeastern Alaska: U.S. Geol. Surv. Open File
Rept. 99-168, 29 pp., 1 map.
McPhie, J., M. Doyle, and R. Allen, 1993, Volcanic Textures, a guide to the interpretation of
textures in volcanic rocks, University of Tasmania.
Price, G., 1993, Geological report on the Woewodski Island claims, Woewodski Island,
Southeast Alaska: Internal Rept. 93-10, Westmin Resources Ltd., 39 pp.
Surlyk,	
  F.,	
  J.	
  Gjelberg,	
  and	
  N.	
  Noe-‐Nygaard,	
  2007,	
  The	
  Upper	
  Jurassic	
  Hareelv	
  Formation	
  of	
  
East	
  Greenland:	
  A	
  giant	
  sedimentary	
  injection	
  complex,	
  in	
  A.	
  Hurst	
  and	
  J.	
  Cartwright,	
  
eds.,	
  Sand	
  injectites:	
  Implications	
  for	
  hydrocarbon	
  exploration	
  and	
  production:	
  
AAPG	
  Memoir	
  87,	
  p.	
  141–	
  149.	
  
	
  
Twelker,	
  2008,	
  Preliminary VMS Target Assessment for East Lake Area, Internal Memorandum
report, May 7, 2008.
Twelker, 2008, Progress Report on Woewodski 2008 East Lake Exploration Plan, Internal
memorandum report, June 3, 2008.
Visser, S., 2007, Logistical Report, Induced Polarization and Magnetometer Survey on the East
Lake Project, Woewodski Island, S.E. Alaska. Private report prepared for Bravo Venture
Group, August 2007.

Woewodski Island 2009

Page 11

Appendix 1
Mining History of Woewodski Island
The following is excerpted from a 2006 report by Rich Flanders and Curt Freeman of
Avalon Development for Bravo Venture Group:
“Mineral exploration on Woewodski Island dates back to at least the late 1890’s when
gold was discovered on the southeastern end of the island (Roppel, 2001). Specifics about this
discovery are lacking however, by 1901, exploration work was being conducted by Olympic
Mining Co. at the Hattie prospect on the western side of the island (Figure 2, Plate 1).
Additional gold discoveries were soon made at the Helen S, Maid of Mexico and Maid of Texas
prospects to the north and northeast of the Hattie mine. In addition to gold, all of these vein
occurrences contain variable amounts of Ag, Zn, Pb, and Cu and were hosted in argillites and
metavolcanic rocks (Grybeck and Berg, 1998).
“A 20 stamp mill was shipped to the Hattie prospect in 1902 but was never constructed at
the property because of disappointing underground results (Roppel, 2001). Wright and Wright,
(1908) reported that there were about 500 feet of underground workings accessed via an adit at
the Hattie prospect. Roehm (1945) noted that the property consisted of working levels at 63 and
134 feet that were developed through a shaft. The property was inactive before World War II but
has been repeatedly visited by prospectors and industry and government geologists over the last
several decades. Portions of the underground working remain open and accessible and were
visited and sampled by the senior author in 2006.
“In May, 1902 Charles Smith discovered gold and staked the Helen S claim about a half
mile northwest of Harvey’s Lake (Figure 2, Plate 1, Roppel, 2001). This property is located on
claims not currently owned or controlled by Olympic Resources or Bravo Venture Group.
Olympic Mining erected the 20-stamp mill originally ordered for the Hattie prospect on the
Helen S and began operations in 1904. The property was patented in 1904 and worked
intermittently until at least 1915. At least 650 feet of underground workings were driven on
several quartz veins on the property (Buddington, 1923). A small amount of ore with a grade of
about 0.177 opt was milled but based on the size of the waste and tailings dumps, total
production was probably relatively small (Roehm, 1945). By 1920 the assets of Olympic Mining
were sold at auction for $4,000. The property remained inactive until 1978 when the patented
claims were acquired by three of the current members of Olympic Resources and one other
individual. The property was evaluated by Bear Creek Mining in 1982 however the results of
this evaluation are not available to the author (Roppel, 2001). The United States Bureau of Land
Management (BLM) mapped and sampled the property in 1997 and summarized their results in
2002 (Still, et al, 2002).
“The Maid of Mexico prospect was located prior to 1901 at which time it was sold to
Edward Harvey, one of the principals of Olympic Mining (Figure 2, Plate 1, Roppel, 2001). This
property is located on claims not currently owned or controlled by Olympic Resources or Bravo
Venture Group. By 1914 the prospect had been transferred to the Maid of Mexico Mining Co.
who drove 200 feet of drift from an adit and sunk a 100 foot ventilation shaft sometime before
1928. By 1930, the Maid of Texas vein had been discovered about 300 feet southeast of the
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Maid of Mexico vein and returned values ranging up to 0.92 opt gold (Grybeck and Berg, 1998,
Roppel, 2001). There are no known underground workings on the Maid of Texas. Leo Haider
along with partners Earl Ohmer and Tony Steele erected a 10 stamp mill on the property and
produced small amounts of ore from the Maid of Mexico in 1931, 1933 and intermittently from
1934 to 1939. The Maid of Mexico vein was explored by more than 1,000 feet of underground
workings. Williams (1954) noted that the Alaska Territorial Department of Mines had seven
confidential maps of the underground workings dating from 1933 to 1935. These maps indicated
the presence of 130 feet of crosscut from the portal of the mine and 260 feet of drifting on the
vein along with also several raises and winzes. Williams (1953) reported that in 1953 the
property was under lease by Laurence Heiner and indicated that the workings were accessible but
the winze was full of water at that time. The Maid of Mexico property was active in 1979 and
the owners had cleaned out the drifts in anticipation of resuming production. Grybeck and Berg
(1998) reported that little additional work was conducted on the property. Buddington (1923)
reported total production of 100 ounces of gold and silver from the Maid of Mexico. Total
production from the work conducted in the 1930’s is unknown.
“Little is published about the Harvey Creek property, a small quartz gold vein prospect
on the trail between Harveys Lake and the coast (Plate 1) and included within the Helen S claim
block. Roppel (2001) indicates that Leo Haider produced small amounts of gold from Harveys
Creek vein using an arrastra mill constructed in the late 1920’s. Grybeck and Berg (1998)
indicate that the property produced only minor amounts of gold from a gold-arsenopyrite-pyritebearing quartz vein. Olympic Resources reports that a drill core sample from a depth of 58 feet
in a hole drilled by the company in 1997 returned a gold value of 10.15 gpt (P. Beardslee, written
comm., 2002). The width of this core which returned the 10.15 gpt gold grade is not known. The
BLM mapped and sampled the prospect in 1997 and summarized their results in 2002 (Still, et al,
2002).”
References from Avalon Report:
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Appendix 2
Recent Exploration History
The following is excerpted from a 2006 report by Rich Flanders and Curt Freeman of
Avalon Development for Bravo Venture Group:
“Although base metal occurrences were known on Woewodski Island since the turn of
the century, little exploration and no active development of these occurrences took place until the
1970’s when the geologic model for syngenetic volcanogenic massive sulfide (VMS) deposits
was first applied to Alaska. Since that time, various
parts of the island have been examined by a succession
of companies including Resource Associates of Alaska,
Cominco American, Houston Oil and Minerals, Bear
Creek Mining, Amselco, Westmin Resources (Boliden)
and others, as well as by private individuals. Olympic
Resources began exploring the island in the early
1990’s[].
“In the late 1970’s Resources Associates of
Alaska staked claims and prospected on Woewodski
Island [on behalf of] Houston Oil and Minerals (HOM)
who completed mapping, rock, silt and soil sampling,
ground geophysics and drilling between 1980 and 1984.
Part of their effort was focused on VMS mineralization
at the Crab Cove prospect, now known as the East Lake
prospect (Terry and Gibson, 1998). Extensive soil
sampling, mapping and drilling were completed on this
prospect. []

Location of prospects.

“The Lost Lake VMS prospect was discovered along the shore of Lost Lake by Cominco
American in 1985. Initial drilling was conducted by Amselco in 1986 under a joint venture with
Cominco (Terry and Gibson, 1998). Amselco completed 1,159 meters of diamond drilling in 11
holes and estimated a “geologic inventory” of 553,800 tons grading 2.52 opt silver, 0.63% lead
and 8.1% zinc. []1
“Amselco subsequently drilled 5 additional diamond drill holes at Lost Lake in 1987 and
1988 but did not report updated resources. Data pertaining to these holes is currently not
available to the authors. At some point between 1988 and 1992 Amselco terminated its interest
in the property and returned ownership to Cominco. In 1992 Westmin Resources entered into a
joint venture with Cominco on the prospect. In 1996 Westmin completed 19.2 line-kilometers of
induced polarization surveys, beep mat surveys, power-auger soil sampling and geologic
mapping. Additional drilling and geophysical work was recommended but apparently was not
completed (Terry and Gibson, 1998). []
1

This inventory almost certainly does not match any reserve category and may be based on questionable
stratagraphic correlations. This is discussed more below.

Woewodski Island 2009

Page 19

“The Brushy Creek VMS prospect was discovered by HOM in 1980 during
reconnaissance of Woewodski Island (HOM 1980 Geologic Map, Petersburg Recording Office).
A limited number of rock and soil samples were taken and three percussion holes drilled to test
the upper massive sulfide area. Assays for that work are not available. During the mid-1990’s
Westmin completed a soil/IP geophysical survey of the central part of the Brushy Creek area but
never drill tested the target. Evidence of drilling dating back to the early 1980’s has been found
on the scarp making up the south flank of Brushy Creek, but it is uncertain who did the drilling
and exactly when it was done (P. Beardslee, oral comm., 2002). During 1997 through 2000, U.S.
Geological and U.S. BLM geologists examined the area as part of a follow-up program to the
State of Alaska Airborne Geophysical Survey of the Stikine area, central southeast Alaska. In
1997, Cliff Taylor of the U.S.G.S., visited the central area as part of a regional overview of
massive sulfide prospects in Triassic age rocks in southeast Alaska to determine their
geochemical signatures as comparisons with the Greens Creek massive sulfide deposit. Olympic
Resources began exploration of the area in the late 1990’s and in 2002, completed a 5-hole
Hydra-Wink diamond drill program over an area of widespread massive sulfide mineralization.
The 2002 drill holes are located in the vicinity of the HOM drill holes in upper Brushy Creek
about 800m upstream from the massive sulfide area identified by Westmin (Robinson and
Freeman, 2002). Holes 4 and 5 of this program intersected semi-massive to massive Zn-Pb-AgAu mineralization hosted in altered Triassic metavolcanic rocks. Additional rocks sampling and
geologic mapping suggests the Westmin area and the newly discovered mineralization are part of
a +3 kilometer strike length of VMS-bearing rocks (see Mineralization). Total cost of Olympic
Resources 2002 exploration program was approximately $162,000 (S. Beardslee, written comm.,
2003).
***
“The Mad Dog II massive sulfide occurrence was located in 1980 by HOM geologists
during geologic reconnaissance of the island. During their field program, 78 soil samples and 4+
rock samples were collected from the area. Assay results for that work are not available. Types
and amounts of work on the area by Amselco and Westmin are unknown for the period 1985 to
1998. In 1998, Olympic Resources drill tested the occurrence with two shallow diamond drill
holes with a Hydra-Wink, neither of which encountered mineralized rock. During 2000, BLM
geologists collected 9 rock samples from the occurrence, 6 from the sulfide horizon, and 3 from
host rocks in the area (Still, 2002). []
“In the early 1990’s Westmin Resources operated a joint venture with Cominco
American on the Mad Dog (Fortune) prospect on Mad Dog Island on the southwest coast of
Woewodski Island. Although discovered in 1980 by Houston Oil and Minerals (Grybeck and
Berg, 1998), little work was conducted on the prospect until 1998 when mapping and
geochemical sampling was conducted by Boliden Ltd. (predecessor to Westmin, Terry and
Gibson, 1998). Drilling was recommended on the property but apparently was never completed.
[]”
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Appendix 3
Olympic Resources Group and Bravo Venture Group Exploration
Olympic Resources Group was organized in
the late 1990s by Petersburg dentist and part time
prospector, Phil Beardslee. It includes a strong
contingent of Petersburg, Wrangell and Juneau locals
as well as people formerly associated with Petersburg.
Among the people involved are some with experience
with mining and geology enterprises. Olympic
eventually staked all of Woewodski Island, a total of
501 federal mining claims and three state mining
claims. Members of the organization compiled data,
acquired a Winkie drill, and undertook an effort to
locate promising mineral exploration targets on the
island. In 2002, we got some promising returns from
Winkie drilling in the upper Brushy area. With this
data in hand, we set out to find a venture partner.
In 2003, Olympic optioned the Woewodski
Location of prospects.
claims to Vancouver-based Bravo Venture Group, a
member of the Manex Group of companies. For the next seven years, Bravo undertook a
variously directed program of drilling, ground geophysics and surface exploration.
In 2003, Bravo geologists undertook a reexamination of some of the targets explored by
predecessor companies and the data that was available. A six hole Winkie drill program using
Olympic’s drill was undertaken in the Lost Lake area. The effort was directed at twinning and
confirming prior drilling and some zones of massive sphalerite were encountered.
In 2004, the effort at reevaluation continued and a large drill was mobilized to the
property. Seven HQ holes were drilled on the Mad Dog showing which is located on a small
island off the south end of Butterworth Island. Massive to semi-massive sphalerite up to 22
meters thick and about 15 percent zinc was intersected, but overall, the showing was judged too
inconsistent to warrant further work. Three more holes were drilled in the area of previous
drilling at Lost Lake, again confirming sphalerite, but indicating no better intercepts than had
previously been found. Two HQ holes drilled near the location of HOM’s discovery at East
Lake confirmed the massive sulfide at this location, albeit in a lesser amount than HOM found.
As was the case with prior drilling, lack of continuity between holes was discouraging. Two
Winkie holes were attempted in a step-out location in the black shale basin, but neither was able
to penetrate to the sediment volcanic contact. Two HQ holes were drilled based on reinterpreted
IP in the area of Westmin’s drilling on Lower Brushy Creek. These found only minor
mineralization.
In 2004 and 2005, Bravo did some ground geophysics and re-evaluated prior geophysics.
They continued prospecting and sampling with an increasing emphasis on gold-bearing quartz
veins near the old Hattie Mine on the west side of the island. No drilling was done in 2005.
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In 2006, extensive surface sampling was undertaken on the gold veins. In addition,
Bravo drilled three Winkie holes stepping out from the HOM East Lake VMS discovery. These
showed very small values.
In 2007, Bravo undertook a major expansion of its effort. A large drill was brought to the
island and 33 NQ holes totaling 2540 meters were drilled in the area of the quartz veins. No
significant values were obtained. Bravo also undertook a much-expanded 3D IP survey in the
East Lake basin that served as the basis for further exploration in subsequent years. After
completion of the survey in 2007, two NQ holes were drilled on chargeability anomalies outside
the black shale basin. Neither intersected significant mineralization.
In 2008, Bravo changed its approach and Olympic took over primary technical
responsibility for the program. The focus shifted back to a Greens Creek type volcanogenic
massive sulfide deposit. A six-hole Winkie program was undertaken with three holes in close
proximity to the prior drilling in the Upper Brushy Creek area. Dispersed sphalerite and galena
mineralization was encountered, but not in quantities sufficient to justify follow-up work. Three
other holes tested the bottom of the black shale basin in a location where the 3D geophysics
indicated it could be penetrated at a depth reachable with a Winkie. The final and most central
hole intercepted about five meters of massive pyrite near the shale-volcanic contact at the bottom
of the basin as shown on 3D resistivity sections.
Olympic expanded the basinal approach to exploration in 2009. The 3D resistivity
sections and drill logs showed that none of the East Lake drilling—including the HOM discovery
hole and follow-up holes—had penetrated the Volcanic sediment contact that would be the most
favorable horizon based on a Greens Creek model. Again, a large drill was mobilized to the
island. Three NQ holes totaling ___ meters were drilled in the eastern part of the basin. All of
the holes penetrated the shale volcanic contact, but none of them intersected significant
mineralization. One hole did intersect a significant section of altered and pyritized volcanic rock
below the contact, but this contained no values. At this point Bravo returned the property to
Olympic. In order to conserve company resources, Olympic reduced its claim area to the area
underlain by the black shale basin.
In our efforts to understand the basin, we recognized that penecontemporaneous
deformation of a basin would involve liquefaction of water-rich, not-fully-indurated sedimentary
and volcanic rocks. To at least some extent, the target mineralization itself would be liquefied
and transported as shown in the hypothetical diagram above. This seems to comport with the
widespread observation of bits of unconnected massive sulfide-like mineralization in VMS
districts and suggests an overall explanation for VMS mineralization on Woewodski Island.
VMS occurrences on the island seem to reflect two or three kinds of mineralization all of
which suggest mobilization by liquefaction. The following pictures illustrate:

East Lake HOM Discovery Area
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East Lake HOM discovery area. Brown sphalerite, pyrite, galena mineralization (mostly upper
right) is cut by liquefied zones in a deformational situation that suggests a downdrop. Bravo
geologists interpreted this as a rounded boulder of massive sulfide that had moved on the
seafloor. The mineral section is actually angular and is more reasonably interpreted as being
cut and bounded by liquefied sections. This can be seen in the photo. The mineral itself may
have been emplaced as an injectite. EL01-04 115’.
Banded sulfide from EL04-1, 115’. Pyrite
is euhedral to broken to shattered. Light
gray sphalerite and chalcedonic quartz
matrix. FOV1.5mm.

Upper Brushy Creek
Heterolithic breccia BC08-2 149’ This is from
the main mineralized zone. (The marked thin
section was not cut.)
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BC08-2 156.5’ This photo is high resolution.
If one looks closely in the electronic version, it
is apparent that this is a breccia as well.
Petrographic work has not been done.

Mad Dog
Purple-brown sphalerite
mineralization from MD04-01—
about 172’. Note flow-like texture
and wispy included clasts. These
are injectite textures.

Lost Lake

Massive red-brown sphalerite at Lost Lake has a crosscutting flow-like texture reminiscent of
mineralization at Mad Dog. This section shows reaction rims on included clasts, but others
show wispy wall rock clasts in a sphalerite matrix. LL04-2, 421feet.
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Mariposite-bearing fine-grained rock is a
complex clastic rock in thin section. It is most
likely an injectite. LL04-3, 261 feet.

Basin, South Margin
This outcrop near the MaryJo prospect (near
MD II on location map) is similar to rock
intersected in EL08-1. Similar breccias have
been observed near the Maid of Mexico Mine
on the north side of the basin.

Heterolithic stretched complex clastic
breccia from the top of EL08-3 (same as
EL08-4). The argillite section on the right
side of the marked thin section shows
rounded pyrite and a few tiny and broken
framboids.

Apparently bedded argillite (left) cut by
black fine-grained argillite. The apparently
bedded portion on the left contains small and
large framboids. The right-hand portion
contains only tiny broken framboids and
rounded pyrite grains. EL08-4-65’.
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“Clotty” injected massive pyrite with fibrous
calcite matrix. EL08-4-320.

Brecciated basalt with fine clotty pyrite
matrix.

Eastern Basin Bottom
The argillite shows
areas of rounded
argillite in argillite
matrix suggestive of
disruption in a partially
lithified state. Some of
the “conglomerate”
clasts are fine pyrite.
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Appendix 4
Geophysics
Three surveys are of particular note. Amselco flew airborne EM and magnetics in 1986.
The State of Alaska and the BLM flew airborne EM and magnetics in 1997. And the most useful
survey was a 3D IP/Resistivity survey completed by SV Geophysics for Bravo in 2007. IP and
gravity surveys of lesser extent covered portions of the East Lake area, the Lost Lake Show and
Brushy Creek. I was not able to make use of these for purposes of this study. Thumbnail maps
showing the extent and some of the results of the surveys are shown here.

Amselco Airborne Magnetics under geology
summary outline.

Amselco airborne EM under geology summary
outline.

State 800HZ EM under geology summary
outline.

SV Geophysics Resistivity plan under geology
summary outline.

In the 2008 work, we did not directly use the geophysics to target drilling or sampling,
but instead, used it to interpret the geology and develop geologic targets. The 3D IP was most
useful in the limited area that it covers. The other surveys are useful in extending the
interpretations to the remainder of the island.
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Both the ground and airborne resistivity surveys show
distinct low values for the large body of carbonaceous
sedimentary rocks found in the Harvey Lake area. Relying
primarily on the SV resistivity mapping, it appears that there
is a line of basins—or an elongate basin with deeper portions
running east from Harvey Lake. Past drilling has penetrated
the edges and the top of the basin. The low resistivity
coincides fairly well, but not exactly, with mapped argillite
and argillite intercepts in some drill holes.
Smaller bodies of argillite show as low resistivity
anomalies in the sections as well. I examined some of these
from prior drilling and all are at least permissive of injected
textures.
The accompanying sections show the basins. All
sections show low resistivity at depth. This seemed an
artifact to me, so I contacted SV for an explanation. Sean
Rastad explained that conductive rock degraded their ability
to see at depth and that the low readings most likely were not
reliable. Indeed, where deeper drill holes penetrated to the
low resistivity base in 2007 and 2008, there was no
difference in lithology.
Chargeability has proven problematic for geological
SV Resistivity sections looking
and target identification purposes. First of all, our experience east. Stations are 100m.
with correlating chargeability with favorable lithology (or
Spacing exaggeration of ~3X.
any lithology, for that matter) or mineralization on the
property has been minimal. A good example of that is hole WW07-35 that tested the largest
chargeability anomaly in the SV grid. The hole showed predominately relatively unaltered
greenstone. Second, from the point of view of the Greens Creek analogy, both the hanging wall
and footwalls at Greens Creek have considerable disseminated pyrite with the footwall having
more in most cases. It is difficult to anticipate which would respond more strongly. In any
event, Greens Creek Mining Co. has not found chargeability to be a useful guide.
The surface expression of the 3D resistivity closely matches the resistivity anomaly on
the Amselco airborne work shown in the above thumbnails. The basin outline trace on the
summary geology map above is based on the two resistivity maps with checking against the
Price (1993) outcrop compilation.
In 2009, down hole IP was done on Hole EL09-01 (located immediately east of East
Lake.) Here are maps showing the results:
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This is the chargeability map from
Aurora’s report. Hole 3 was
located just outside the northeast
quadrant of this diagram.

This is the Mise-a-la-masse
voltage for the downhole survey of
EL09-01. Mike Power suggested
the linearity could be the result of
a fault. The east west orientation
of the basin bottom could be
controlling too.

Woewodski Island 2009

Page 29

This is the resistivity map. My
interpretation of this would be that
the basin is most prominent to the
southeast and perhaps the
northwest. In retrospect, these
may present more favorable
targets.
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Appendix 5
Geochemsitry
A number of companies have done systematic soil and stream sediment sampling. Some
of this information is contained in reports in our possession. The following map shows a
digitized soil survey in the East Lake area. This is the only one digitized at this time.
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Appendix 6
Drilling
The following map shows known locations of diamond drill holes on the island from
1980 onward.
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