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INTRODUCTION 

This report covers Land Selection Unit 5 in east-central Alaska. It includes data 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. The assessment was accomplished using previous publications and 
2 days of field work by Newberry and Clautice in 1991. 

Included herein is a select bibliography of geological literature, geochemical analyses and major oxide 
data with calculated normative minerals and gold discriminant values. 

Normative minerals were calculated using the UAFIPETCAL 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. Bums. 

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 Burns (1989) and discussed in detail by Burns 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 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 5 encompasses 2 million acres in parts of the Big Delta, Mount Hayes, and Fairbanks Quadrangles. 
Bedrock in the northern areas consists dominantly of greenschist-facies metamorphic rocks, which have 
been intruded by numerous granitic plutons and are overlain by a thrust klippe of ultramafic rocks. The 
greenschist unit is thought to be mid-Paleozoic in age (about 320 to 480 million years old); parts of it are 
interpreted as correlative with volcanogenic massive sulfide-bearing units of the Alaska Range. Two 
main types of granitic plutons, granodiorite of mainly Late Cretaceous age (about 65 to 98 million years 
old), and granite of early Tertiary age (about 40 to 65 million years old) are present in the area. The 
ultramafic rock is thought to be a remnant of an extensive thrust complex; it consists of harzburgite and 
dunite and is about 1 km thick. 



Most of the southern parts of Unit 5 are composed of Quaternary alluvial deposits (Nenana gravels and 
younger stream sedimentary deposits). Only small areas of bedrock (Cretaceous plutons as discussed 
above) are exposed. 

Unit 5 has numerous gold, arsenic, bismuth, tungsten, and tin anomalies in rocks, stream sediments, and 
panned concentrates. These anomalies are mostly present around the granitic plutons. Major oxide rock 
geochemistry has been used to show that several plutons in the region have a strong potential for lode 
gold associations, and several have a good potential for tin greisen systems. Other geochemical 
indicators suggest that Unit 5 could potentially contain volcanogenic massive sulfide deposits (VMS) as 
well. 

Although no gold placer production has occurred within Unit 5, gold placers could well be present, since 
placer gold production has occurred immediately south o and north of the study area; additionally the 
presence of favorable gold -related plutons indicates possible sources for potential gold placers. 

Potential ore deposit types that were considered but rejected because of lack of geochemical indicators, 
critical rock types, and extremely small areas of favorability areas include volcanogenic-type Cleary 
Sequence gold, tungsten-gold skarns, lead-zinc-silver skarns, prophyry molybdenum deposits and 
chromite, nickel, and gold deposits potentially associated with ultramafic rocks. The general lack of 
carbonate rocks restricts the possible size of skarn deposits. Thus, although some skarn prospects are 
known, the likelihood of large deposits is small. 
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NORMATIVE MINERALS AND GOLD DISCRIMINANT SCORE 
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* An explanation of the gold discriminant score is found within the text of this report. 
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r - 



TRACE ELEMENT ANALYSES OF MAJOR OXIDE SAMPLES 
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GEOCHEMICAL ANALYSES 

LI 
PPm 
ICP 

32 
16 
254 
34 
47 

242 
52 
86 
36 
49 

34 
<I 
49 
5 

<1 

27 
24 
12 
9 
18 

15 
69 
27 
36 
37 

68 
44 
37 
48 
58 

BE N A  

PPm PPm 
ICP N A  

N A  MG AL P 
% % % % 

ICP ICP ICP ICP 

K CA CA SC 
% % % PPm 

ICP N A  ICP N A  

SC TI 
PPm % 
ICP ICP 

v 
ppm 
ICP 

158 
<2 
<2 
21 
2 

22 
12 
15 
34 
61 

44 
c2 
25 
< 2 
7 

248 
114 
78 
262 
158 

154 
207 
57 
10 
9 

119 
32 
32 
3 
41 

CR MN 
PPm % 
ICP ICP 

FE FE 
% % 

N A  ICP 

CO 
PPm 
ICP - 
27 
<1 
<I 
5 
2 

6 
2 
6 
6 

17 

7 
1 
5 

<1 
2 

50 
20 
7 
36 
27 

37 
37 
11 
4 
3 

19 
9 

30 
2 
4 



N I 

PPm 
ICP 

10 

<1 
2 
6 

3 

2 
3 

12 
13 
8 

4 
9 

5 
4 
5 

53 
5 
3 

25 
2 

57 
78 

4 
2 
5 

16 

24 
18 
2 

2 

CU ZN ZN 

PPm PPm PPm 
ICP NA ICP 

AS 

ppm 
ICP 

SR 

PPm 
ICP 

Y ZR 
PPm PPm 
ICP ICP 

MO 

PP=' 
ICP 

AG 

PPm 
ICP 

CD 

PP"' 
ICP 

SN 

PPm 
ICP 

<10 

<10 
<10 

<10 

<10 

395 
24 

<10 

<10 
<10 

<10 
<10 

<lo 

<10 
<10 

<10 

<10 

<10 

<10 
<10 

<10 
<10 

<10 

50 

<10 

<10 

<10 

<10 
<10 

<10 

SB SB 

PPm PPm 
NA ICP 



CS BA BA LA CE ND SM EU TB YB LU 

PPm PPm PPm PP"' PPm PPm PPm PP"' PP"' PP"' PPm 
NA NA ICP .NA NA NA NA NA NA NA NA 

W IR PB 

PPm P P ~  PPm 
ICP NA ICP 

BI 

PPm 
ICP 

91 RN04 
91 RN05 
91 RN07 
91 RN09 
91 R N l l  

*INF - Composition makes detection impossible by this method 



SAMPLE LOCATIONS 

GEOCHEMICAL SAMPLES MAJOR OXIDE SAMPLES 
Long (W) Lat (N) Long (W) Lat (N) 

91 KC01 145.563 64.698 1 91 RN01 145,569 64.697 
91 KC05 145.533 64.890 2 91 RN06 145.435 64.727 
91 KC06 145.543 64.891 3 91 RN08 145.438 64.725 
91KC09 144.911 64.834 4 91 RN10 145.586 64.881 
91 KC1 5 144.580 64.730 5 91 RN14 144.920 64.817 



ANALYTICAL METHODS AND DETECTION LIMITS 
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