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Mineral Investigations in the Stikine Area, Southeast Alaska, 1997
 
By Mitchell E. McDonald, Jr", Jan C. StilF, Peter E. Bittenbenderl and James R. Coldwell2
 

ABSTRACT 

The Bureau of Land Management (BLM) began a three-year mineral assessment of the Stikine area 
of Southeast Alaska in 1997. The study area includes several known areas of mineralization 
including the Cornwallis Peninsula, Duncan Canal. Woewodski Island, Zaremba Island, and 
Groundhog Basin. Duncan Canal, Woewodski Island, and Groundhog Basin were the focus of the 
1997 field effort. Bureau geologists and engineers visited a total of48 mines and prospects and took 
311 rock chip and stream sediment samples. This report provides results from samples taken in the 
1996-97 field seasons. 

The Duncan Canal area, Woewodski Island, and Zarembo Island contain several occurrences of 
volcanogenic massive sulfide (VMS) mineralization hosted in Triassic rocks of the Alexander 
Terrane. The Alexander Terrane extends along the length of Southeast Alaska, and includes the 
Triassic age high-grade Greens Creek silver-lead-zinc-gold VMS deposit on northern Admiralty 
Island. Site specific examinations during this study coupled with newly created geophysical data 
and I :63,360 scale geologic maps will help to more completely describe this VMS-style 
mineralization. 

The Groundhog Basin area contains a variety of deposit types~ most importantly replacement-style 
mineralization and polymetallic veins. Several known occurrences were visited that had previously 
not been reported. Samples taken in t 997 indicate sufficient silver, lead and zinc mineralization to 
conduct further work in this area. 

I Geologist, Juneau Minerals Resources Team, u.S. Bureau of Land Management, 
Juneau, Alaska. 

2 Mining Engineer, Juneau Minerals Resources Team, U.S. Bureau of Land Management, 
Juneau, Alaska. 





INTRODUCTION 

During 1997. the Bureau of Land Management (BLM) began a three-year field investigation of the 
Stikine study area (Fig.l). This study was undertaken at the request of the U. S. Department of 
Agriculture (USDA), Forest Service for the purpose of conducting a mineral assessment of the 
Stikine area and is authorized under Section 1010 of the Alaska National Interest Lands 
Conservation Act (ANILCA). The objectives are to detennine the type. amount and distribution of 
mineral deposits and to determine resource estimates when possible. These objectives will be met 
by locating, sampling, surveying, and mapping historic mines, prospects, and occurrences, as well 
as newly discovered mineralization and conducting reconnaissance investigations of prospective 
mineralized areas. 

In 1997, the BLM participated in a joint project with the Alaska Division of Geological and 
Geophysical Swveys (ADGGS) and the City of Wrangell, to conduct an airborne geophysical survey 
of several areas within the Stikine study area (Fig.2). The targets of the geophysical survey were 
massive sulfide deposits in Duncan Canal, Woewodski Island, Zarembo Island, and EtoHn Island; 
replacement deposits in Groundhog Basin; and rare earth deposits in Salmon Bay. These results 
were released in 1997 by the ADGGS as a separate report (ADGGS and others, 1997) and are 
therefore not discussed in this report. 

The study area includes knoWIl areas of mineralization including the Cornwallis Peninsula~ Duncan 
Canal~ Woewodski Island, Zarembo Island, and Groundhog Basin. Duncan Canal, Woewodski 
Island, and Groundhog Basin were the focus of the 1997 field effort. Bureau personnel visited a 
total of 48 mines and prospects and collected 311 rock chip and stream sediment samples. This 
report provides the sample results from the 1997 field work and reconnaissance samples taken in 
1996 prior to the start of the Stikine mineral investigation. 

Location and Access 

The study area includes Kuiu, Coronation, Kupreanof. Woewodski, Zarembo, Mitkof, Etolin, and 
Wrangell Islands, as well as smaller islands west of the mainland (Fig. 1). The mainland extending 
north from the Bradfield River to just south of Windham Bay and Endicott Arm is also included 
within the study area. Petersburg, Wrangell, and Kake are the largest communities in the study area. 

Wrangell, located on the northern tip of Wrangell Island, is accessible by the Alaska Marine 
Highway ferry and commercial barging companies with regular service. A seaplane base and State­
owned paved airport allowing for scheduled jet and commuter services is available along with fixed 
wing, float plane, and helicopter charter services. Marine facilities include a deep draft dock, an 
Alaska Marine Highway ferry terminal, and two small boat harbors. Wrangell provides 
transportation and staging services for mining operations on the Iskut River in Canada. Wrangell's 
road network includes about 141 miles of state and Forest Service roads. 
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Petersburg~ located on the northeast tip of Mitkof Island. is accessible by the Alaska Marine 
Highway ferry and commercial barging companies with regular service. A seaplane base and State­
owned paved airport allowing for scheduled jet and commuter services is available along with fixed 
wing, float plane, and helicopter charter services. Other facilities include three docks, three boat 
harbors, two petroleum wharves, an Alaska Marine Highway terminal, and two barge terminals. 
Petersburg's road network includes about 214 miles of city, state and Forest Service roads. 

Kake. located on northwest KupreanofIsland, is accessible by the Alaska Marine Highway ferry and 
commercial barging companies with regular service. A seaplane base and State-owned lighted and 
paved runway allows for scheduled commuter flights to Petersburg, Juneau, Sitka, and Wrangell. 
Other facilities include a small boat harbor. a deep water dock, and an Alaska Marine Highway ferry 
tenninal. There are about 120 miles of logging roads in the Kake area. but no connections to other 
communities on Kupreanof Island. 

BUREAU WORK 

Bureau personnel made four field study trips into the Stikine study area in 1997. Twelve days 
were spent aboard a motor vessel visiting selected prospects and investigating beach exposures in 
the Duncan Canal area. Woewodski Island, and Zarembo Island. Two trips. totaling twenty days. 
were based out of Wrangell with contracted helicopter support. Selected prospects were visited 
in the Groundhog Basin and Duncan Canal areas during this time. Work was based out of Kake 
for live days to visit selected prospects in the Cornwallis Peninsula and Duncan Canal areas .. 
utilizing contracted helicopter support. A total of 48 mines and prospects were visited. and 31 I 
samples were collected. 

Significant Results 

In the Duncan Canal area (Fig.3). significant results were obtained from volcanogenic massive 
sulfide (VMS) and replacement type deposits at the Northern Copper prospect, Taylor Creek, the 
Castle Island Barite Mine, the Castle River area, the Salt Chuck prospect, and magmatic 
segregation type deposits at the Portage Creek prospect. Samples at the Northern Copper 
prospect (map number 8) yielded copper values of 1.7 % in a select sample (sample 105) and 
zinc values of 1.2 % across 3 feet (sample 108). Samples at Taylor Creek (map number 20-21 ) 
yielded gold values of 0.903 parts per million (ppm) and 9.7 % lead in a grab sample (sample 
226), and zinc values of 6.9 % across 0.7 feet (sample 53). A select sample (sample 109) at the 
Salt Chuck prospect (map number 16) yielded copper values of 7.1 0/0. A grab sample (sample 
46) at the Castle Island Barite Mine (map number 26) yielded 0.347 ppm gold, 0.8 % lead. and 
2.3 ~/o zinc. Samples at beach exposures north of the Castle River (map number 24) yielded 0.5 
0/0 lead in a grab sample (sample 2622) and 3.0 % zinc across 0.5 feet (sample 47). Samples 139. 
2368. and 2369 at the Portage Creek prospect (map number 13) yielded approximately 0.5 0/0 
copper across 15.12. and 15 feet respectively. 
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On Woewodski Island (Fig.3), significant results were obtained from VMS type deposits at the 
Lost Lake, Mad Dog 2, and Fortune prospects and vein gold deposits at the Helen S Mine and 
the Maid of Mexico Mine. Sample numbers 2627, 2628, and 2629 at the Lost Lake prospect 
(map number 31) exceeded 1 % lead and zinc across 1.0, 1.2, and 1.9 feet respectively. A select 
sample (sample 9702) at the Mad Dog 2 prospect (map number 38) yielded 2.867 ppm gold and 
2.9 % zinc. Samples at the Fortune prospect (map number 41) yielded 1.590 ppm gold across 2.0 
feet (sample 29), 9.8 % lead across 0.075 feet (sample 28), and 20.1 % zinc in a grab sample. 
(sample 211). Samples at the Helen S Mine (map number 32) yielded 11.2 pptll gold across 1.5 
feet (sample 30), 72.9 ppm silver and 1.7 % lead in a grab sample (sample 9700), and 12.8 0/0 
zinc across 0.9 feet (sample 9565). A select sample (sample 2390) at the Maid ofMexico Mine 
(map number 35) yielded 37.7 ppm gold, 109.7 ppm silver, and 2.05 % lead. 

On Zaremba Island (Fig.3) significant results were obtained from VMS type deposits at the 
Frenchie prospect and the Hydro Pit occurrence. Samples at the Frenchie prospect (map number 
71) yielded 1.204 ppm gold, 0.5 % copper across 5.5 feet (sample 17), 0.3 % lead and 4.9 % zinc 
across 5.0 feet (sample 18). Samples at the Hydro Pit occurrence (map nmnber 72) yielded 0.4 
0/0 copper across 1.0 feet (sample 16), 0.3 % lead in a grab sample (sample 2625), and 4.0 % zinc 
across 0.8 feet (sample 15). 

In the Groundhog Basin area (Fig.3), significant results were obtained from replacement, 
polymetallic vein, and porphyry type deposits. Replacement type deposits are seen at the 
Groundhog Basin prospect, the Huff prospect, the Lower Nelson Nunatak, and the toe of the 
Nelson Glacier. A polymetallic vein type deposit is seen at the Northern Silver prospect and 
porphyry type deposits are seen in the Copper Zone and north of Groundhog Basin. 

Samples at the Groundhog Basin prospect Number 1 adit (map number 46) yielded 219.4 ppm 
silver and 5.9 % lead in a random chip sample (sample 265), and 16.0 % zinc in a grab sample 
(sample 99). Sample number 264 at arlit Number 3 (map number 48) yielded 65.1 ppm silver 
and 8.9 % zinc across 2.2 feet. A grab sample (sample 98) at the Number 4 adit (map number 
48) yielded 10.6 % lead and 7.7 % zinc. 

Samples at the Huff prospect and vicinity (map number 57-59) yielded 2.166 ppm gold and 
7,830 ppm silver across 0.4 feet (sample 96), 20.1 % lead across 7.0 feet (sample 255), and 9.1 % 
zinc across 2.7 feet (sample 254). Samples at the Lower Nelson Nunatak (map number 55) 
yielded 0.902 ppm gold across 0.8 feet (sample 9580), 288 ppm silver and 30.0 % zinc across 0.5 
feet (sample 119), and 8.2 % lead across 0.4 feet (sample 117). Samples at the toe of the Nelson 
Glacier (map number 59) yielded 0.359 ppm gold across 0.5 feet (sample 9589), 243.4 ppm 
silver, 1.6 % lead, and 1.9 % zinc across 0.5 feet (sample 9590). 

Samples at the Northern Silver (map number 43, 49-50) yielded 4.345 ppm gold across 1.0 feet 
(sample 120), 17,746 ppm silver and 39.8 % lead across 0.4 feet (sample 121), and 12.4 % zinc 
in a grab sample (sample 123). 
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Samples at the Copper Zone (map number 52) yielded 4.58 ppm gold across 0.2 feet (sample 
9596), 8.1 % copper in a select sample (sample 131), 675.4 ppm silver, 1.7 % lead, and 2.65 % 
zinc across 0.5 feet (sample 133). A grab sample (sample 144), north of Groundhog Basin (map 
number 44), contained 0.5 % molybdenum. 

In the Cornwallis Peninsula area (Fig.3), significant results were obtained from replacement type 
deposits at the Kuiu Lead Zinc prospect and the Hungerford prospe~t. A select sample (sample 
9578) at the Kuiu Lead Zinc prospect (map number 4) yielded 744 ppm silver, 20.5 % lead, and 
13.4 % zinc. A grab sample (sample 9577) at the Hungerford prospect yielded 199 ppm silver, 
2.8 % lead, and 2.2 % zinc. 

Future Work 

Additional field work in the Stikine study area is scheduled for 1998 and 1999. This work will 
consist of following up any significant results obtained in the 1997 field work, follow up of 
geophysical anomalies as defined in the 1997 airborne geophysical survey, and investigation of 
other prospects and occurrences not visited in 1997. An annual report of the 1998 field season is 
scheduled to be released in 1999 and a final report of the Stikine study area is scheduled for 
release in 2000. 
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SAMPLING AND ANALYTICAL PROCEDURES 

Sampling Methods 

Several types ofrock samples were collected, including chip channel, continuous chip, representative 
chip, spaced chip, random chip, grab, and select samples to evaluate mineral deposits. Chip channel 
samples are chips of rock taken in a continuous line across a relatively uniform width and depth of 
an exposure. Continuous chip samples are chips of ore or rock taken in a continuous line across 
an exposure. Representative chip samples are discontinuous chips of rock taken across an 
exposure. Spaced chip samples are chips of rock taken at a specified interval across an exposure. 
Random chip samples are chips ofrock taken randomly across an exposure. Grab samples are rock 
fragments taken more or less at random from an outcrop, float, or mine dump. Select samples are 
grab samples collected from the highest grade portion of a mineralized zone. 

Stream sediment samples were taken as a reconnaissance measure to detect any anomalous metal 
values which may indicate mineralization in the area. Stream sediment samples are collections of 
silt and clay size particles taken from a stream bed. 

Analytical Methods 

Rock samples were dried, crushed, and pulverized to minus 100 mesh. A sample weight of 0.5 
grams was put into solution using a nitric-aqua-regia leach technique and analyzed by atomic 
absorption spectrophotometry (AA) or inductively coupled argon plasma (ICP) analyses. 

Samples were analyzed for gold by fire assay pre-concentration of a 30 gram sample followed by 
an AA finish with results reported in parts per billion. For gold values exceeding the upper detection 
limit of 10,000 ppb, a gravimetric finish was performed and results reported in ounces per ton . 

.Silver, copper, lead, zinc, and molybdenum were analyzed by both AA and rcp techniques with 
results reported in parts per million. The result from the more'accurate method is presented in the 
table. Those that exceeded the upper detection limits were subjected to low level assays with results 
reported in percent, with the exception of silver which was finished with a gravimetric method and 
results reported in ounces per ton. Platinum and palladium were analyzed by fire assay pre­
concentration of a 30 gram sample with an ICP finish and results reported in parts per billion. 
Mercury was analyzed by cold vapor and result reported in parts per billion. The remaining 26 
elements were analyzed by rcp and results reported as either parts per million or percent. Any 
samples which exceeded the upper detection limits were not reanalyzed but were reported as greater 
than the corresponding upper detection limits. 

11
 



MINIMUM DETECTION LIMITS BY ANALYTICAL TECHNIQUE 

Fire assay 

Element Minimum. ppm Finish Method 
Au 0.005 atomic absorption (AA) (Chemex & Bondar Clegg) 
Au 0.005 opt gravimetric (Bondar Clegg) 
Ag 0".02 opt gravimetric (Bondar Clegg) 
Pd 0.001 inductively coupled argon plasma(ICP) (Bondar Clegg) 
Pt 0.005 inductively coupled argon plasma (ICP) (Bondar Clegg) 

Atomic absorption spectrophotometry (AA) 

Element Min, ppm Min, ppm Element Min, ppm Min, ppm 
Chemex Bondar Clegg Chemex Bondar Clegg 

Ag 0.2 0.1 Co 1 1 
eu 1 1 Ni 1 1 
Pb 1 2 Hg 0.01 0.01 
Zn 1 1 Cu,ore-grade 0.01% 0.01% 
Mo 1 1 

Inductively coupled argon plasma (ICP) spectroscopy 

Min, ppm Min,· ppm Min, ppm Min, ppm 
Element Chemex Bondar Clegg Element Chemex Bondar Clegg 
Ag 0.2 0.2 Ga 10 2 
Cu 1 1 K 100 100 
Ph 2 2 La 10 1 
Zn 2 1 Mg 100 100 
Mo 1 1 Mn 5 1 
Ni 1 1 Na 100 100 
Co 1 1 Nb 1 
Al 100 100 Sb 2 2 
As 2 5 Sc 1 5 
Ba 10 1 Sn 20 
Be 0.5 0.5 Sr 1 10 
Bi 2 5 Te 10 
Ca 100 100 Ti 100 100 
Cd 0.5 100 V 1 1 
Cr 1 1 W 10 20 
Fe 100 100 
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ANALYTICAL RESULTS OF MINES, PROSPECTS AND OCCURRENCES 

Sample and analytical data are presented in Table 1. In addition to the analytical results, the 
following information is also listed: map number, field sample number, location of the sample, 
sample type, sample size and a brief sample description. The results are organized by map number, 
which are shown on the sample location map (Fig. 3) in the pocket. 

Units 
All analyses were conducted by commercial laboratories. Results are given by the element's 
chemical symbol by the following units except when noted by an asterisk (*): 

Au, Pt, Pd - parts per billion (ppb) 

Ag, Cu, Pd, Zn, Mo, Ni, Co, As, Ba, Be, Bi, Cd, Cr, Ga, Hg, La, Mn, Nb, Sb, Sc, Sn, Sr, Te, V, W ­
parts per million (ppm) 

AI, Ca, Fe, K, Mg, Na, Ti - percent (%) 

If followed by an asterisk, Au and Ag values are in ounces per ton (opt) and Cu, Pb, and Zn are in 
percent. 

Abbreviatio.ns 

Sample location: 

@ at N North 
Ck Creek # number 
E East Rd Road 
ft feet S South 
Is Island W West 

Sanlple types: 

Rock Chip 

C continuous chip 
CC chip channel 
G grab 
RC random chip 
Rep representative chip 
S select 
SC spaced chip 
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Stream Sample 
SS stream sediment 

Sample sites: 

FL float 
MD mine dump 
MT mine tailings 
RC rubble crop 

Sample descriptions: 

@ at 
adj adjacent 
alt altered 
ar argillite 
bt biotite 
br breccia/brecciated 
calc calcite/calcareous 
cg coarse-grained 
chI chlorite/chloritic 
cp chalcopyrite 
di diorite 
dissem disseminated/disseminations 
dol dolomite/dolomitic 
fel felsic 
fest iron stained 
fg fine-grained 
gn galena 
gp graphite/graphitic 
gs greenstone 
hnbd hornblende 
hn hornfels 

TP 
UW 
OC 

int 
Is 
mag 
meta 
ml 
rna 
msv 
peg 
po 
porph 
py 
qz 
sed 
sc 
sil 
sl 
sulf 
vn 
vole 
w/ 

trench, pit or cut 
underground workings 
outcrop 

intrusive 
limestone 
magnetite 
metamorphic 
malachite 
molybdenite 
massive 
pegmatite 
pyrrhotite 
porphyry/porphyritic 
pyrite/pyritic 
quartz 
sediment 
schist 
silicified/siliceous 
sphalerite 
sulfide 
veIn 
volcanic 
with 
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