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INTRODUCTION 

The following data was compiled and used as part of a mineral evaluation of land remaining to be 
selected by the State of Alaska from its entitlement under the 1959 Alaska Statehood Act. Although 
much of the evaluation was based on a review of the literature, 10 days of helicopter-supported field 
work was conducted by the authors in August 1991. 

Included herein is a bibliography of geological literature, geochemical analyses of rock and pan 
concentrate samples, a lead isotope analysis, and major oxide data with calculated normative minerals and 
gold discriminant values. 

Normative minerals were calculated using the UAFJPETCAL program that is a modified version of a 
CIPW Normative calculation provided by the Nevada Geological Survey. The program is written in 
BASICA, and has been modified by L.E. Burns. 

The discriminant scores presented in this report are a reflection of how similar the sampled rocks are to 
other systems which form gold deposits around the world. The score is based on the discriminant 
functions developed by Newberry and Bums (1989) and discussed in detail by Bums and others (1991). 
The discriminant functions statistically determine the extent to which the composition of an unaltered 
sampled plutonic rock resembles major-oxide compositions of unaltered plutonic rocks associated with 
gold deposits worldwide. 

The discriminant score is a number between 0 and 100; a score of 100 indicates that the composition of 
the sample is indistinguishable from those of gold-associated plutons; a score of 0 indicates the opposite. 
The score is not directly proportional to the amount of gold present and does not indicate that there is 
gold at the sample site, but it is a good estimate of whether the sample belongs to a plutonic svstem that 
had the capability of depositing gold. 

Some important limitations which must be considered in the interpretation of the scores are: 
1) Only analyses from relatively unaltered rocks can be used. 
2) Rocks from porphyry Cu-Mo deposits (because of alteration) and aplites will both typically have a low 
discriminant score, even though they may be from systems that are related to gold. 
3) Discriminant scores are not given for alkalic (nepheline-normative) rocks, but these rocks may be 
related to gold. 
4) A small percentage of plutonic rocks may appear to be related to gold systems when they are not. 
5) Since gold deposits appear to be concentrated in the country rock just above a pluton or in the 
uppermost part of a pluton, and the areal extent of plutonic exposure generally increases with depth of a 
given pluton, a large, deeply eroded pluton would be less likely to host gold even if the pluton had a 
highly favorable score. 

GEOLOGIC SUMMARY 

Unit 8 encompasses about 2.6 million acres within the Kantishna River, Ruby, and Medfra quadrangles. 
The bedrock units of Unit 8 strike roughly northeast-southwest and represent diverse lithologies brought 
into juxtaposition by a system of northeast-trending strike slip faults and subsequent cross faults. From 
east to west the bedrock units include (1) a chert and black phyllite unit with some interbedded tuffaceous 
sediments of Ordovician to Silurian age, (2) limestone units of Ordovician through Devonian age of both 
reefal, shallow water and deep basin origin, and (3) to the northwest, a variety of Precambrian to lower 
Paleozoic metasedimentary and metaigneous rock including quartzite, quartz mica schist, calc-schist, and 
greenstone. Volcanic and plutonic rocks intruded these units along the northeast-trending fault system 
about 60 to 70 million years ago. 



Major and trace element geochemical analyses of samples collected during the 1991 field season indicate 
there is a potential for gold deposits associated with plutonic rocks, which trend northeast-southwest 
across Unit 8. The region is very similar and on trend with recently recognized gold deposits outside 
Unit 8 in Southwestern Alaska. 

Several lead-zinc-cadmium occurrences near Unit 8 and favorable stream sediment geochemistry within 
Unit 8 suggest that there is a potential for carbonate-hosted deposits of lead, zinc and cadmium within the 
unit. The proximity of the lead occurrences to plutonic rocks indicate that they might be hydrothermal 
vein occurrences or small skarns rather than a carbonate-hosted deposit. However, lead-isotope analyses 
done as part of the evaluation process suggest that the lead does not have an igneous source, but rather is 
similar isotopically to lead from carbonate-hosted deposits, which have a greater potential for significant 
tonnage. 

Chert and black phyllite, which commonly host lead-zinc sedex deposits, underlie much of the eastern 
and central portions of Unit 8. There are no known occurrences of lead and zinc within the region, but 
because the area underlain by these rocks is so large and poorly explored and because rocks of similar age 
and lithology host significant deposits of lead and zinc in Canada, the area is considered to have a 
moderate to low favorability for lead zinc sedex deposits. 

Extensive areas of hornfelsed rock and quartz-tourmaline veining, typically associated with tin greisen 
deposits, are abundant in the Bitzshtini and Haystack Mountain areas. Analyses of both intrusive rock 
and bedrock collected during this evaluation indicate a favorability for tin greisen deposits in this region 
of Evaluation Unit 8. 

Radiometric surveys conducted as part of the National Uranium Research Evaluation (NURE) in the 
1970s identified the region as having potential for uranium and rare earth deposits. Although no 
occurrences have been identified, trace element chemistry from rock samples collected during the land 
selection field work suggest a significant favorability for deposits of uranium and rare earths associated 
with the Sischu volcanics, which trend through the center of Evaluation Unit 8. 

Data suggest a low potential for the discovery of gold veins associated with metamorphic rocks in the 
northern and western portions of Evaluation Unit 8. No significant gold placer production is known to 
have occurred within the area and the chance for the discovery of major new gold placers is considered to 
be low. 
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LEAD ISOTOPE SAMPLE: 

A lead isotope sample was collected from a gossan in silicified dolomitic breccia from the Reef Ridge 
Prospect in the Medfra Quadrangle. Geochemical analyses of this sample are listed in table 1. 

Sample No. L o n g 0  Lat(N) 206Pbl204Pb 207Pbl204Pb 208Pbl204P 

Errors are quoted at the 1 sigma standard error of the mean and occur in the last decimal place@), e.g. 
19.100(10) = 19.100 + 0.010. All Pb isotopic results are corrected for isotopic fractionation relative to 
NBS SRM 981--corrections are 0.05 %/mass unit. Lead concentrations are accurate to 5% as determined 
by replicate analyses of NIST SRM Pb standards (277, 1646, 1633a). 

The sample was analyzed by Richard Hurst of Chempet Research Corporation, 330 N. Zachary Avenue, 
Suite 107, Moorpark, California 93021. Their analytical method: 1-3 mg of sample were extracted 
using 6.2 N HCL + 8N HN03 (4: 1 ratio). Lead was separated using anion exchange chromatography 
(HBr and HC1 methods). Lead isotopic compositions were measured on a 30 cm radius, 90 degree sector 
TIMS. Isotopic fractionation ranged from 0.040 to 0.081 % per atomic mass unit during the course of 
this study as measured relative to NBS SRM 981 lead (R. Hurst, written communication, 1992). 



Table 1.  GEOCHEMICAL ANALYSES OF ROCK AND PAN CONCENTRATE* SAMPLES 

SAMPLE LONG (W) LAT (N) QUAD AU IR AG Z N  M O  N I  CO CD AS Sf3 FE SE TE B A 
PPB PPB PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM % PPM 

INA INA INA INA INA INA INA INA INA INA INA  INA INA INA 

MED 
MED 

MED 

MED 

KR 

KR 
KR 
KR 
KR 
KR 

KR 
KR 
KR 
KR 
KR 

KR 
KR 
KR 
KR 
KR 

KR 
KR 
KR 

RUB 
RUB 

KR 
KR 
KR 
KR 
KR 

KR 

Sample numbers of the three pan CO~centrate Samples in the data set are designated -PC: 



SAMPLE LONG (W) 

2370 154.367 

2371 154.367 

2372 154.095 

2373 154.577 

LAT (N) QUAD 

63.385 MED 

63.385 MED 

63.471 MED 

63.519 MED 

63.523 MED 

63.540 MED 

64.427 KR 

64.423 KR 

64.416 KR 

63.929 MED 

63.943 MED 

64.455 KR 

64.455 KR 

64.455 KR 

64.472 KR 

64.480 KR 

64.030 RUB 
64.438 KR 
64.434 KR 



SAMPLE LONG CN) QUAD 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 
MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

KR 



SAMPLE I 

2787 

2788 

LONG (W) 

152.332 

1 54.065 

154.364 

154.095 

153.01 1 

152.655 

152.663 

152.629 

152.328 

152.328 

153.1 79 

153.338 

153.290 

153.21 5 

153.1 77 

153.847 

154.065 

154.065 

154.065 

154.058 

154.364 

154.577 

154.352 

152.035 

152.041 

151.534 

152.31 6 

152.369 

153.207 

153.378 

152.964 

153.597 

152.044 

QUAD 

KR 

MED 

MED 

MED 

MED 

KR 

KR 

KR 

KR 

KR 
MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

MED 

KR 

KR 

KR 

KR 

KR 

RUB 

RUB 

KR 

MED 

KR 



SAMPLE LONG ON) 

2874 152.044 

2875 152.044 

2876 151 503 

2877 152.326 

QUAD 

KR 

KR 

KR 

KR 

KR 

KR 

MED 

MED 

RUB 

RUB 

KR 

RUB 

KR 

RUB 

RUB 

RUB 

KR 

KR 

KR 

RUB 

RUB 

RUB 

RUB 

RUB 

RUB 

RUB 

MED 



SAMPLE CR SN W CS LA CE SM EU TB YB LU SC HF T A TH U NA 

PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM % 

INA INA INA INA INA INA INA INA INA INA INA INA INA INA INA INA INA 



SAMPLE 

2370 

2371 

2372 

2373 



SAMPLE 



SAMPLE 

2787 

2788 



SAMPLE 

2874 

2875 

2876 

2877 



SAMPLE BR RB ZR AG CU ZN MO NI CO CD AS SB FE MN TE B A CR 
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM % PPM PPM PPM PPM 
INA INA INA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 



SAMPLE 

2370 

2371 

2372 

2373 



SAMPLE 

2408 

2409 

2751 

2752 

2754 

2755 

2756 

2757 

2758 

2759 

2761 

2762 

2763 

2764 

2765 

2767 

2768 

2769 

2770 

2771 

2772 

2773 

2775 

2777 

2778 

2779 

2780 

2781 

2782 

2783 

2784 

2785 

2786 



SAMPLE 

2787 

2788 

2790 

2792 

2794 

2796 

2797 

2798 

2799 

2800 

2801 

2802 

2803 

2804 

2805 

2806 

2807 

2808 

2809 

281 0 

281 1 

281 2 

2813 

281 4 

281 5 

281 6 

281 7 

281 8 

281 9 

2820 

282 1 

2871 

2873 



SAMPLE 
2874 

2875 

2876 

2877 



SAMPLE V SN W LI GA LA T A TI AL MG C A NA K NB SR Y ZR 

PPM PPM PPM PPM PPM PPM PPM % % % % % % PPM PPM PPM PPM 

ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 



SAMPLE 
2370 

2371 

2372 

2373 

2374 

2375 

2376 

2378 

2379 

2381 

2382 

2383 

2384 

2385 

2386 

2388 

2389 

2390 

2391 

2392 

2393 

2395 

2396 

2397 

2398 

2399 

2400 

2401 

2402 

2403 

2404 

2405 

2406PC 

2407 



SAMPLE 

2408 

2409 

2751 

2752 

2754 

2755 

2756 

2757 

2758 

2759 

2761 

2762 

2763 

2764 

2765 

2767 

2768 

2769 

2770 

2771 

2772 

2773 

2775 

2777 

2778 

2779 

2780 

2781 

2782 

2783 

2784 

2785 

2786 



SAMPLE 

2787 

2788 

2790 

2792 

2794 

2796 

2797 

2798 

2799 

2800 

2801 

2802 

2803 

2804 

2805 

2806 

2807 

2808 

2809 

281 0 

281 1 

281 2 

281 3 

2814 

281 5 

281 6 

281 7 

281 8 

2819 

2820 

2821 

2871 

2873 



SAMPLE 
2874 

2875 

2876 

2877 
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SAMPLE PB 

2370 485 

2371 1149 

2372 71 

2373 1 1  
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DETECTION LIMIT AND ANALYTICAL METHOD 

ELEMENT 

Gold 
Iridium 
Silver 
Zinc 
Molybdenum 
Nickel 
Cobalt 
Cadmium 
Arsenic 
Antimony 
Iron 
Selenium 
Tellurium 
Barium 
Chromium 
Tin 
Tingsten 
Cesium 
Lanthanum 
Cerium 
Samarium 
Europium 
Terbium 
Ytterbium 
Lutetium 
ScandiumScan 
Hafnium 
Tantalum 
Thorium 
Uranium 
Sodium 
Bromine 
Rubidium 
Zirconium 
Silver 
Copper 
Zinc 
Molybdenum 
Nickel 
Cobalt 
Cadmium 
Arsenic 
Antimony 
Iron 
Manganese 
Tellurium 
Barium 
Chromium 
Vanadium 
Tin 
Tungsten 
Lithium 
Gallium 
Lanthanum 
Tantalum 
Titanium 
Aluminum 
Magnesium 
Calcium 
Sodium 
Potassium 
Niubium 
Strontium 
Yttrium 
Zirconium 
Leak 
Bismuth 
Mercury 
Boron 
Tellurium 
Tin 

LOWER 
DETECTION LIMIT EXTRACTION 

PPB 
PPB 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PCT 
PCT 
PCT 
PCT 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HF-HN03-HC104-HCI 
HNOJ-HCI Hot Extr. 
HNO3-HCI Hot Extr. 
HN03-HCI-SnS04 
NaOH Fusion 
Multi Acid - MlBK 

METHOD 

Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Inst. Neutron Activ. 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Atomic Absorption 
Atomic Absorption 
Cold Vapour AA 
DC Plasma Emission 
Atomic Absorption 
X-Ray Fluorescence 

Samples were analysed by Bondar-Clegg 8 Company Ltd., 130 Pemberton Ave., North Vancouver, B.C. V7P 2R5 (604)985-0681 



Table 2. SAMPLE DESCRIPTIONS 

STATION SAMPLE* QUAD*' BRIEF FIELD DESCRIPTION 

MED 

MED 

MED 

MED 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

RUB 

RUB 

RUB 

KR 

KR 

KR 

KR 

KR 

KR 

MED 

MED 

MED 

MED 

MED 

MED 

KR 

KR 

KR 

Rusty layer in black chert, shale, argillite sequence 

Rusty layer in black chert, shale, argillite sequence 

Limonite and clay-altered rhyolite breccia 

Composite chip sample of ironoxide stained rhyolite breccia 

Pillow basalt, north of Sischu Mountain 

Sulfide-bearing hornfels 

Tourmaline-bearing quartz vein material 

Brown quartz veins to  112" cutting sulfide-rich hornfels 

Greisen(?) vein material with black metallics, limonite, tourmaline 

Brown mica, quartz, tourmaline(?) rock in rubble 

Chips of sulfide-bearing hornfels 

Rusty quartz vein 

Gossan in schistose limestone 

Rusty weathering, gray, schistose quartzeye rhyolite(?) 

Tourmalinized gossan 

Rusty, somewhat pyritic quartzite 

Rusty, gossany quartz with tourmalinized stockwork veining 

Composite chip sample of quartz veins and rusty hornfels 

Gray hornfels with local breccia, gossan, ironoxide veinlets and fractures 

Breccia zone with semi-massive gossan in hornfelsed gray siltstone and dense black shale 

Rusty gossan with few quartz veins and veinlets in hornfelsed siltstone 

Platy rhyolite and breccia with iron oxide cement, locally black massive goethite 

Composite chips of limonitic, brecciated rhyolite 

Composite chips of limonitic, brecciated rhyolite 

Biotite-bearing dike(?) cutting rhyolite 

Felsite and some quartz vein material 

Rusty fragments of rhyolite and quartz mica schist in frost boils 

Schistose metaigneous, muscovite may be secondary, some iron oxide, not ideal M.O. sample 

Coarse-grained, weathered grussy biotite granite with vertical quartz veining up to 5 cm thick 

Gray quartz phyllite, metatuff 

Quartz vein in phyllite 

Iron-stained fillings in medium gray recrystallized limestone 

Felsite with calcite filled amygdules 

Rhyolite dikes cutting recrystallized limestone 

Gossan in silicified dolomitic breccia 

Silicified gossan in brecciated dolomite 

Gossan in brecciated dolomite with smithsonite(?) on fractures 

Tourmalinequartz monzonite, locally with pyrrhotite and chalcopyrite 

Tourmaline vein with disseminated pyrrhotite and chalcopyrite 

Shale with lenticular, pyritic nodules to 5 cm long 

Medium-grained biotite monzonite 

Medium-grained biotite quartz monzonite, marginal M.O., disseminated pyrite, VABM Tina 

Iron-stained rhyolite 



KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

MED 

MED 

RUB 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

RUB 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

MED 

MED 

M ED 

MED 

ME0 

MED 

Metarhyolite tuff, locally with disseminated pyrite 

Rhyolite tuff 

Iron-stained green radiolarian chert 

Iron-stained, fractured, locally brecciated white to gray chert 

Brecciated gray chert 

Light green metatuff with scattered pyrite cubes 

Fractured limestone with iron-staining on fractures 

Medium- to coarse-grained greenstone with magnetite 

Fine-grained, equigranular monzonite 

Coarse, white, recrystall'ied marble near pluton contact 

Marble, 100 m away from pluton contact 

Limestone, < 1 5 m from pluton contact 

Limestone, 75 m from pluton contact 

Sooty, black argillite and cherty argillite 

Iron-stained rhyolite breccia with chalcedony, selective chips 

Fine-grained, equigranular dioritelquartz diorite, VABM Baker 

Black biotite-tourmaline hornfels 

Iron-stained white rhyolite dike 

Brecciated, hornfelsed siltstone with quartz-tourmaline fracture filling up to 2 cm thick 

Banded quartz-tourmaline veins to .5 m thick 

Silicified, brecciated hornfelsed siltstone with quartz-tourmaline fracture filling 

Silicified, hornfelsed black siltstone, locally silicified brecciated zone up to 5 cm thick 

Quartz vein (5-10 cm thick) cutting hornfelsed siltstone 

Light gray, leached, hornfelsed siltstone 

Finely fractured, iron-stained aphanitic rhyolite 

Iron-stained, rhyolite breccia 

Ironstained metavolcanic 

Pan concentrate sample, Bitzshitini 

Rusty quartz veins in carbonaceous argillite 

Calc-silicate hornfels with tourmaline and limonite on fractures 

Schistose quartzite with limonite-filled vugs and quartz and tourmaline on fractures 

Quartz vein (.5 m wide) in very weathered (altered?) biotite granite 

Vuggy quartz vein in slate, off map area on south shore of Lake Minchumina 

Fine-grained equigranular biotite granite with tourmaline clots to 4 cm 

Fine-grained equigranular biotite granite with tourmaline clots to 4 cm 

Red-brown weathered, gray-green quartz-tourmaline vein 

Light green quartzite with tourmaline veinlets and limonite-filled vugs 

Quartz-tourmaline greisen 

Black quartzite 

Stretched pebble conglomerate of white quartz and red chert pebbles in a gray-green phyllitic matrix 

Medium-grained, equigranular biotite quartz monzonite 

Medium-grained, equigranular biotie monzonite 

Limonite(g0ethiie)-, clay-altered rhyolite breccia 

Finely layered chert with limonite- and clay-altered rhyolite 

Marooncolored, clay-altered rhyolite with goethite layers 

Tan, fine-grained rhyolite with limonite banding 

Gray, aphanitic felsic volcanic, marginal M.O. sample, finely and sparsely disseminated pyrite 

Limonite-, clay-altered brecciated rhyolite 



MED Clay altered rhyolite with limonite veinlets 

MED Clay-altered rhyolite 

MED Limonite, clay-altered rhyolite 

MED Deeply limonite-stained aphanitic volcanic with rounded smokey quartz phenocrysts (3mm) 

MED Limonite-, clay-altered, gray intermediate(?) volcanic with rounded smokey quartz phenocrysts 

MED Rhyolite porphyry with sanidine phenocrysts to 2 cm, abundant limonite 

MED Medium-grained biotite hornblende qtz monrodiorite/qtz diorite 

MED Limonite pod (1 m diam.) in limestone near pluton contact 

MED Limonitic skarn in limestone near margin of pluton 

MED Pyroxene skarn at margin of magnetite near porphyritic granite 

MED Magnetite skarn, approximately 15 m across 

MED Light gray, fine-grained syenite(?) dike, 12 m wide 

MED Dark gray sandstone with quartz-tourmaline veins and limonite-filled vugs 

MED White, clay-altered felsite dike (25 m wide) with limonite banding and tourmaline clots to .5 cm, intrudes Cretaceous sandstone 

MED Tourmaline-bearing, pyritic, light tan rhyolite porphyry dike 

MED Rusty, hornfelsed argillite at margin of Von Frank pluton 

MED Rusty, hornfelsed argillite at margin of Von Frank pluton 

KR Hornfelsed, thinly bedded quartzite with secondary biotite 

KR Hornfelsed quartzitelshale 

MED Tourmaline, magnetite pyrrhotite skarn 

MED Biotite andesite 

MED Fractured andesite - 
MED Sample from trench, iron-stained basalt(?) with sulfides 

MED Algal boundstone with iron gossan 

KR Qtz monzodiorite, Kantishna River Pluton 

KR Redstained, recrystallized limestone 

KR Ferruginous limestone 

KR Red-stained, oxidized, silty, sandy limestone 

KR Dark gray phyllitic quartz-rich rock with sulfides 

KR Calc-silicate hornfels 

MED Limonite-, hematite-altered rhyolite 

MED Rhyolite, extremely limonitic 

MED Brecciated rhyolite gossan 

MED Limonite-altered rhyolite 

MED Tanlpink rhyolite with black quartz 

MED Gossan, endoskarn 

MED Magnetite, pyrrhotiite skarn 

MED Magnetite 

MED Limonitic, calcareous, medium- to fine-grained sand 

MED Limestone gossan 

MED Dark gray, aphanitic basalt, finely disseminated sulfides 

MED Gossan, hornfelsed rock 

MED Granodiorite with pyrite 

KR Quartz-rich orthogneiss 

KR Quartz-rich gossan 

KR Limonitic brecciated chert and rhyolite(?) tuff 

KR Felsite dike with sulfides 

KR Limonite-stained, light to medium graylwhite recrystallized limestone 



RUB 

RUB 

KR 

MED 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

KR 

MED 

MED 

RUB 

RUB 

KR 

RUB 

KR 

RUB 

RUB 

RUB 

KR 

KR 

KR 

KR 

RUB 

RUB 

RUB 

RUB 

RUB 

RUB 

RUB 

MED 

Llght gray to white muscovite orthogneiss 

Granitic orthogneiss with epidote, chlorite, garnet 

Rhyolitic dike rocks within limestone 

Limonite-stained rhyolite breccia 

Medium-grained biotite granitelqtz monzodiorite, Haystack Mountain 

Graphitic black slatelphyllite 

Cherty black slate 

Iron-stained siliceous sandstone with disseminated pyrite 

Brecciated Dark gray to red chert, orange translucent mineral in quartz veinlets 

Quartz-calcite veins and veinlets (1 -5 cm wide) in sandstone 

Fine- to medium-grained equigranular biotite hornblende qtz monzodiorite 

Quartz vein (.3 m wide) within black slate 

Medium-grained biotite qtz monzonite(?), Sischu Mountain 

Limonitic rhyolite 

Brecciated rhyolite with chalcedony, trace cinnabar(?) 

Composite chips of brecciated, limonite-altered rhyolite 

Felsite dike 

Hematitestained conglomerate 

Pan concentrate sample, Haystack 

Granitic orthogneiss with sulfides, chlorite 

Gossan with sulfides in recrystallized limestone 

Quartz muscovite metagranite 

Granitic orthogneiss with garnet, epidote, and chlorite 

Granitic orthogneiss with round quartz porphyroblasts, chlorite, epidote 

Quartz-tourmaline hornfelsed zone 

Composite chips of limonite-, clay-altered crystal-lithic tuff, abundant limonite and geothite 

Composite chips of limonite-, clay-altered brecciated rhyolite 

Gray, fine-grained dike(?) in rhyolite, occurs in 1 m diam. frostboil 

Quartz and gray metallic mineral (hematite?) in veins throughout chlorite schist 

Pan concentrate sample, California Creek 

Chlorite, quartz mica schist with quartz veinlets and limonite vugs 

Quartz vein cutting chlorite schist 

Light green chlorite schist (meta-tuff) 

Light green quartz schist with blue-black metallic mineral in fine quartz veinlets 

Rhyolite tuff with single metamorphic fabric 

Bright silvery green micaceous rock near magnetite skarn 

*MO = Major oxide, P = Pan Concentrate, All other samples are rocks 

**MED = Medfra, KR = Kantishna River, RUB = Ruby 



Table 3. MAJOR OXIDE ANALYSES, NORMATIVE MINERALS, GOLD AND TIN DISCRIMINANT SCORES 

SAMPLE LONG ON) LAT (N) QUAD 

MAJOR OXIDE ANALYSES (WT %) 

TI02 AL203 FE203 FEO MNO MGO CAO NA20 K20 P205 B A RB ZR 

64.160 KR 

64.145 RUB 

64.427 KR 

64.416 KR 

64.648 KR 

64.158 RUB 

64.1 71 KR 

64.118 KR 

63.938 MED 

63.723 MED 

63.614 MED 

64.463 KR 

64.1 71 KR 

64.569 KR 

64.1 60 KR 

64.427 KR 



Table 3. (CONT.1 
NORMATIVE MINERALS 

Discrim. Scores ' ' 
SAMPLE LO1 SUMt QTZ CO OR AB AN DlOP HYP OL HEM MT I LM RT AP Au Sn 

WRF W.R A. sums include all elements deterrn~ned For summation, elements are calculated as oxides 

* * 
Discriminant scores described in the text. Although this method was developed for plutovic rocks. exrrusive and hypabyssal rocks are included here as a 

possible indication of gold potential of their parent magma. Rock descriptions are listed i n  table 2. 

Table 4. GOLD DISCRIMINANT SCORES FROM MAJOR OXIDE 
ANALYSES PUBLISHED IN  MOLL AND OTHERS, 1981 

SAMPLE LONG(W) LAT(N) AU DISC. SCORE 



T o n a  1 i t e 

Figure 2. NORMATIVE MINERAL RATIOS (After Streckeisen and LeMaitre, 1979) 


