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LIVENGOOD M I N I N G  DISTRICT 

The L.ivengood d i s t r i c t  i s  located about 60 a i r l i n e  m i les  o r  83 m i l e s  by 
the  E l l i o t t  Highway northwest o f  Fairbanks. F i e l d  work done du r ing  the  summer 
o f  1973 by G .  R. Eakins, ass i s ted  by W. S.  Roberts, covered the  approximate 
area o f  f i gu res  1 and 2 .  

A t o t a l  o f  150 stream-sediment and s o i l  samples and 500 rock samples were 
c o l l e c t e d  t o  a i d  i n  i n t e r p r e t i n g  the  general geology and mineral  occurrences. 
The samples were analyzed f o r  copper, lead and z inc by W. W. McCl intock o f  the 
D i v i s i o n  o f  Geological and Geophysical Surveys. Some samples were analyzed f o r  
s i l v e r  and gold. Sample l o c a t i o n s  and anomalous s i t e s  a r e  i nd i ca ted  on f i gu res  
1 and 2. The a n a l y t i c a l  data f o r  these samples are  shown i n  tab les  1 and 2 .  
Histograms f o r  copper, lead, and z i n c  a r e  shown i n  f i gu res  3 - 5. 

Bul ldozer cuts and roads on t h e  r i d g e  south o f  Livengood Creek were mapped 
on a sca le  o f  1 inch t o  50 f e e t .  Numerous g r a v i t y  and r a d i o a c t i v i t y  measurements 
were taken i n  the v i c i n i t y  o f  Livengood as an a i d  i n  mapping the  s t r u c t u r e  and 
i n t r u s i v e s ,  p a r t i c u l a r l y  i n  covered areas. Commonly, gold recovered i n  the  
p lace r  operat ions has d i f f e r i n g  c h a r a c t e r i s t i c s  from stream t o  stream. T. C .  
T r i b l e  o f  the  DGGS l abo ra to ry  i s  developing a method f o r  measuring t r a c e  elements 
w i t h i n  the  gold i n  an at tempt t o  determine the  source o f  t he  var ious  p lacer  
deposi ts .  Future work on the  samples w i l l  include emission spectrographic 
ana lys is ,  t h i n  sect ion examination, and K-Ar age da t ing  o f  se lec ted i n t r u s i v e  
rocks . 

The Livengood mining d i s t r i c t  i s  i n  the  northwest p o r t i o n  o f  t h e  Yukon-Tanana 
upland, a region o f  h i g h l y  deformed metamorphic rocks o f  Precambrian, Paleozoic, 
and Mesozoic age. S t ruc tu ra l  t rends a r e  genera l ly  nor theast- t rending,  a l though 
some u n i t s  have been overturned and ove r th rus t  t o  the nor th .  Metamorphism ranges 
from greenschist t o  amphibo l i te  fac ies .  Numerous dikes and p lu tons  i n t r u d e  the 
metamorphic country rocks. Physiographical l y ,  i t  i s  a region o f  low rounded 
r idges and occasional broad va l  leys.  Only the  few mountains above 4000 f e e t  have 
been g lac ia ted.  

The d i s t r i c t  l i e s  w i t h i n  a narrow b e l t ,  designated the  Livengood trend1, t h a t  
inc ludes a lp ine- type u l t r a m a f i c  rocks and se rpen t in i t e .  I t  extends about 120 m i les  
nor theast  from Manley Hot Springs. I t  may be s i g n i f i c a n t  as w e l l  t h a t  the  mineral 
depos i ts  a t  Livengood a r e  s i t u a t e d  on the  a x i s  o f  the postu la ted Alaska o roc l i ne2  
and w i t h i n  an area o f  major f a u l t i n g  near the j unc t i on  o f  t he  Ka l tag  f a u l t  and the 
T i n t i n a  Trench, located n o r t h  o f  Livengood. The r i dge  between Livengood Creek and 
the Tolovana River i s  be l ieved t o  be the  source f o r  nea r l y  a l l  o f  t h e  go ld  i n  the 
d i s t r i c t  and i s  geo log ica l l y  the  most complex p a r t  o f  the  te r rane,  

Gold was discovered on Livengood Creek near the mouth o f  Ruth Creek i n  1914 
by Jay Livengood and Nathaniel  R. Hudson. A stampede immediately fo l lowed.  I t  
was soon evident  t h a t  the  main pay s t reak  was on a bur ied bench a long the  nor thern 

1 Foster,  Robert L., 1967, Tectonic inc lus ions  from serpent i n i  te ,  eas t -cent ra l  
Alaska: U.S. Geol. Survey Pro f .  Paper 575-D, p. D120-Dl22. 

Lathram, Ernest H., 1972 Nimbus I V  view o f  the major s t r u c t u r a l  fea tures  o f  
Alaska: Science, March 1972, v o l .  175, no. 4029, f i g .  3, p. 1425-1426. 



side of Livengood Creek and the creek placers were relatively small deposits. 
About 380,000 ounces of placer gold is estimated to have been produced. Most of 
the town is now in ruins, but small-scale sluicing operations are still conducted 
intermittently. 

Nevertheless, current mining and other activity indicate that Livengood 
may soon enjoy a substantial comeback. Standard Mines, Ltd., of Ontario, Canada, 
plans to spend over $4 million during the next 4 years to develop a placer opera- 
tion on a 2,000-acre tract on the bench along Livengood Creek. The firm hopes 
to have two dredges operating. A copper-molybdenum prospect discovered in 1972 
by Earth Resources, south of the confluence of Livengood Creek and the Tolovana 
River near Shorty Creek has been drilled at several locations. Both the Alyeska 
pipeline road and the proposed pipeline route will pass near Livengood, and ex- 
tensive improvements are scheduled for the Elliott Highway. A 1,000-man 
construction camp is to be erected just west of Livengood. When pipeline 
construction begins, the Elliott Highway will be one of the busiest roads in 
the state. 

The growth of the Livengood mining district has depended entirely on placer 
gold, but the variety of minerals that have been found within the area in minor 
or trace amounts is striking. Elements that have been found in amounts sufficient 
to have caused significant expenditures of time and money include mercury, antimony, 
nickel, and copper. In addition, high concentrations of chromium, arsenic, silver, 
boron, bismuth, cobalt, lead, zinc, tin, tungsten, uranium(?), platinum, and 
palladium have been reported. Despite this knowledge, there has -been almost no 
exploration for lode deposits deeper than the shallow cuts made by bulldozers, and 
much remains to be learned about the district. 

Most of the lode prospects and anomalies are centered around the intermediate 
intrusives on the western part of the ridge south of Livengood, especially in the 
Ruth, Lillian, and Olive Creeks drainages. Scattered mineralization has been 
detected both east and west of this locality. The source of the gold is scattered 
quartz veinlets, dikes, and possibly silica-carbonate rocks. Mercury occurs in 
decomposed monzonitic dikes and stocks. Nickel, chromium, and traces of platinum 
and palladium are associated with the serpentinite. 

The minerals and their relations to the intrusives suggest that mineralization 
occurred at shallow depths and late in the geologic history of the area. Further 
study of the minerals, their origins, and ages is planned to aid in interpreting 
the economic geology and possibly to guide future exploration. High values of 
copper, lead, and zinc, in some samples collected by the DGGS, suggests certain 
areas may warrant exploratory work. These include Cleary Creek, the fault zone 
near the beginning of the trans-Alaska pipe1 ine road, the area south of the 
Tolovana River between Rainey Hollow and Shorty Creek, and a trench on upper 
01 ive Creek. 
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Table 1 Atomic absorp t ion  analyses o f  stream-sediment samples, Livengood area (1 o f  4)  
(Thresholds: Copper 50 ppm, Lead 40 ppm, Zinc 150 ppm) 

Map 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 

'19 
20 
2 1 
22 
23 
2 4 
25 
2 6 
2 7 
28 
29 
30 
32 
33 
34 

F i e l d  

Area 
o r  

S t  ream 

Frank1 i n  Ck. 
Heine Ck. 
Heine Ck. 
Heine Ck. 
Heine Ck. 
Heine Ck. 
Heine Ck. 
M y r t l e  Ck. 
M y r t l e  Ck. 
M y r t l e  Ck. 
Amy Creek 
Road 
Amy Creek 
Amy Creek 
Amy Creek 
Amy Creek 
Amy Creek 
Amy Creek 
Amy Creek 
Amy Creek 
Amy Creek 
May Gulch 
May Gulch 
May Gulch 
May Gulch 
May Gulch 
May Gulch 
May Gulch 
May Gulch 
May Gulch 
Goldst ream 
Goldst ream 
L i  1 1  ian Ck. 
L i  11 ian Ck. 
L i  11  ian  Ck. 
L i  11 ian Ck. 
Ruth Ck. 
Ruth Ck. 
Ruth Ck. 
Ruth Ck. 
Ruth Ck. 
Ruth Ck. 

Copper 
( ~ p m )  

Lead 
( P P ~ )  

Zinc 
(ppm) 

5 0 
7 5 
70 
80 
70 
2 0 
60 
6 0 
2 5 
25 
40 
25 
90 
7 5 
70 
9 0 
75 
80 

100 
70 
7 5 
60 
5 0 
70 
7 0 
7 0 

130 
100 
8 0 
80 
5 0 
70 

195 
145 
140 
95 

130 
8 0 

125 
90 
60 
9 5 

S i l v e r  
( P P ~ )  

N D* 
N D 
ND 
fJD 
ND 

0.5 
0.5 

ND 
0.5 
0.5 
1 .o 
1.5 

N D 
ND 
N D 
;a D 
-N D 
N D 
N 0 
N D 
N D 
ND 
ND 
ND 
ND 
ND 
ND 
1.1 D 
N D 
IJ D 
N A 
ND 
N A 
HA 
N A 
N A 
N A 
N 0 
MA 
ND 
N D 
N A 

* ND - Not detected; NA - No analyses 



Table 1 Atomic absorp t ion  analyses o f  stream-sediment samples, Livengood area (2 o f  4) 
( ~ h r e s h o l  ds: Copper 50 ppm, Lead 40 ppm, Zinc 150 ppm) 

Map 

4 6 
47 
4 8 
4 9 
50 
5 1 
52 
53A 
5 3 B  
54 
5 5 
56 
57 
5 8 
59 
60 
6 1 
62 

' 63 
64 
65 
66 
67 
68 
7 1 
72 
7 3 
7 4 
75 
7 6 
7 8 
7 9 
80 
8 1 
8 2 
83 
8 4 
85 
86 
8 7 
88 
8 9 
9 0 
9 1 
9 2 
93 

F i e l d  

Area 
o r  

S t  ream 

Ruth Ck. 
Ruth Ck. 
Alder  Gulch 
Alder  Gulch 
Alder  Gulch 
Alder  Gulch 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Gertrude Ck. 
Glen Gulch 
Glen Gulch 
Glen Gulch 
Glen Gulch 
Glen Gulch 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
01 i v e  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
Ester  Creek 
S .  Side 
E l  1 i o t t  Hwy. 

Copper 
( P P ~ )  

2 0 
20 
20 
20 
5 0 - 
20 
2 0 
2 0 
2 0 
2 0 
2 5 
2 0 
15 
2 5 
30 
2 0 
2 0 
20 
2 5 
20 
20 
4 0 
40 
30 
30 
35 
3 5 
25 
85 - 
25 
25 
30 
30 
3 0 
25 
25 
2 5 
25 
2 5 
25 
20 
25 
2 0 
25 
20 
2 0 

Lead 
( P P ~ )  

15 
15 
15 
15 
15 
15 
15 
20 
15 
15  
10 
15 
15 
15 
15 
15 
10 
15 
15 
15 
10 
25 
25 
25 

Zinc 
( P P ~ )  

105 
7 0 
80 
7 5 
7 5 
70 
7 5 
8 5 
8 o 
7 0 
5 0 
50 
6 5 
7 0 
8 5 
9 0 
70 
80 
70 
6 o 
8 5 

165 - 
170 
165 - 
100 
150 - 
110 
80 

130 
80 

110 
110 
100 
8 5 
5 5 

S i l v e r  
( P P ~  

14 D 
N A 
ND 
N D 
N D 
ND 
N D 
N D 
N D 
ND 
ND 
ND 
ND 
N D 
N A 
ND 

.ND 
ND 
N D 
N D 
ND 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N D 
N A 
N A 
N A 
NA 
N A 
N 0 
I4A 
N A 
N D 
ND 
N D 
ND 
N D 
ND 
N D 

0 3 
0.3 



Table 1 Atomic absorpt ion analyses o f  stream-sediment samples, Livengood area ( 3  o f  4) 
(Thresholds: Copper 50 ppm, Lead 40 ppm, Zinc 150 ppm) 

Map 

94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
1 04 
105 
106 
107 
1 08 
109 
110 
11 1 
112 
113 
114 
115 
116 
117 
118 

119 
120 
121 
122 
123 
1 24 
125 
126 
127 
1 28 
129 
130 
131 
132 
133 

F i e l d  

BR 101 
BR 135  
BR 136 
BR 137 
BR 118 
BR 117 
BR 116 
BR 124 
BR 75 
BR 74 
BR 73 
BR 72 
BR 126 
BR 125 
BR 67 
BR 127 
BR 128 
BR 129 
BR 68 
BR 69 
E 20 S 
E 21 S 
E 19 S 
BR 71 
BR 70 

E  16 S 
BR 1 1 1  
BR 110 
BR 105 
BR 109 
BR 108 
E 15 S 
BR 107 
BR 106 
E 29 S 
E 32 S 
E 30 S 
E 31 S 
E 40 S 
E 41 S 

Area 
o r  

S t  ream 

S. Side 
E l  1 i o t t  Hwy. 
S. Side 
E l  1 i o t t  Hwy. 
Cleary Ck. 
D ra  i nage area 
Cleary Ck. 
Drainage area 
Cleary Ck. 
Drainage area 
Cleary Ck. 
Drainage area 
Cleary Ck. 
D ra i nage a rea 
Cleary Ck. 
Dra i nage area 
Cleary Ck. 
D ra i nage area 
Cleary Ck. 
Drainage area 
Cleary Ck. 
Dra i nage area 
Cleary Ck. 
Drainage area 
Cleary Ck. 
d ra i nage area 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
Wilbur Ck. 
N. o f  
Shorty Ck. 
Shorty Ck. 

( ~ ) ~ h o r t y  Ck. 
Rainey Hol low 
Steel Ck. 

Copper 
(ppm) 

30 
3 5 
2 0 
5 5 
10 
30 
15 
50 - 
2 0 
3 5 
2 5 
3 0 
20 
20 

E 
15 
15 
25 
30 
15 
20 
15 
3 0 
30 

2 0 
25 
15  
10 
25 
15 
25 
2 0 
2 0 

175 - 
3 0 

110 - 
110 - 
9 0 - 
2 5 

Lead 
( P P ~ )  

15 
2 0 
10 
40 
15 
25 
25 
3 0 
15 
15 
15 
15 
2 0 
15 
2 5 
20 
2 0 
15 
15 
15 
25 
25 
25 
20 
15 

10 
25 
15 
10 
2 0 
15 
10 
30 
15 
5 0 - 
10 
2 5 
3 0 

200 - 
25 

Zinc 
( P P ~ )  

9 0 
80 
80 

300 - 
5 0 
8 0 
85 

900 - 
100 
85 

100 
100 
125 
110 
3 50 - 
300 - 

70 
6 o 
90 
7 5 
70 
70 
40 

100 
6 5 

7 0 
110 
85 
70 

110 
8 0 
7 0 

110 
80 
8 5 
70 

105 
9 5 

440 
T 7  

S i l v e r  
( P P ~ )  

0.3 
N D 
ND 
N A 
N D 
ND 
tJ D 

0 3 
N D 
ND 
ND 
N D 
N D 
N D 

1  .o 
N D 
AD 
ND 
N A 
N D 
N D 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
N D 
ND 
ND 
ND 

0.6 
0.4 
0.8 

ND 
N A 
ND 

0.5 
ND 

Gold 
(ppm) 

N A 
N A 
N A 
N A 
N A 
N A 
N A 

0.15 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

0.07 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
ND 
ND 
N A 
N D 

0 3 
N D 



Table 1 Atomic absorpt ion analyses o f  stream-sediment samples, Livengood area (4 o f  4 )  

Copper Lead Zinc 
(ppm) ( P P ~ )  ( P P ~ )  

S i l v e r  
(ppm) 

Gold 
( P P ~ )  F i e l d  Area 

7 

OUTSIDE OF MAP AREA 

Cleary Ck. 
Cleary Ck. 
Cleary Ck. 
Cleary Ck. 

S la te  Ck. 
S la te  Ck. 

To1 ovana 
Hot Springs 

Helen Gulch 

Sawtooth Mtn. 
Sawtooth Mtn. 
Sawtooth Mtn. 

Man leyHot  Springs BR112 20 2 0 9 0 N D N A 
Rdad BR 113 20 15 90 N D N A 
Manley Hot Springs BR 114 15 10 60 ND N A 



Table 2 Atomic absorp t ion  assays o f  channel and grab samples, Livengood area (1  o f  5) 

Copper Lead Zinc 
( P P ~ )  ( P P ~ )  ( P P ~ )  

S i l v e r  Gold 
( P P ~ )  ( P P ~  Sampl e Loca t i on 

LILLIAN CREEK AREA 

E l  22 P i t  a t  C. Parker 's  55 4 5 380 
~ 1 2 4  Placer  Mine 5 5 2 5 260 
E284 4 5 21 5 3 0 
Concentrates +9 Mesh 150 30 145 
Concentrates +80 Mesh 160 195 240 
Concentrates -80 Mesh 70 460 24 0 
Concentrates To ta l  155 180 230 

E l  25 Parker Access Rd. 60 20 150 

F a u l t  i n  Highway Cut 135 25 540 
F a u l t  i n  Highway Cut 135 2 5 4 60 
F a u l t  i n  Highway Cut 30 10 200 
F a u l t  i n  Highway Cut 100 10 300 

E459 Gulch Below Highway 65 10 155 

W l LBUR CREEK AREA 

A t  P lacer  Mines 6 5 
P lacer  Concentrates 
+9 Mesh 6 5 
-9+80 Mesh 6 5 
-80 Mesh 35 
Compos i t e  6 0 

OLIVE CREEK AREA 

F a u l t  Zone, Lower 9 0 20 195 
O l i v e  Creek 95 100 530 
O l i v e  Creek 40 10 220 
01 i v e  Creek 70 5 440 

B ig  Cut E.  of Hudson 6 0 5 180 
Ma i 1 box 

Dike a t  Hudson House 35 100 10 
Dike a t  Hudson House 80 115 300 

Trench 32E 
Trench 32E 
Trench 32E 
Trench 32E 
Trench 32E 
Trench 32E 

+: ND - Not detected, NA - No ana lys is ,  TR - Trace 



Table 2 Atomic absorp t ion  assays o f  channel and grab samples, Livengood area (2  o f  5) 

Copper Lead Zinc S i l v e r  Gold 
(PPd ( P P ~ )  ( P P ~ )  ( P P ~ )  (PPd Loca t ion  Samp 1 e 

OL I V E  CREEK AREA (cont . )  

Sunshine 2 ( T ~ E - 9 )  
Sunshine 2 ( T ~ E - 9 )  
Sunshine 2 ( T ~ E - Y )  
Sunshine 2 ( T r ~ - 9 )  
Sunshine 2 ( T ~ E - 9 )  
Sunshine 2 ( ~ r ~ - 9 )  
Sunshine 2 ( T r ~ - 9 )  

Hudson Mercury 
Prospect. Trench 1 5 W  
Prospect. Trench 15W 
Prospect. Trench 1 5 W  

Trench E-4 

Old Smokey Claim, on 
r i d g e  a t  Head o f  01 ive  
C reek 

Dikes on Slope East 
o f  Old Smokey Claim 

"Loop Road" Trenches 

MONEY RIDGE,  EAST OF OLIVE CREEK 

N. Side o f  3rd  Knob 
Trench A 
S t a t i o n  M I 4  



Table 2 Atomic absorp t ion  assays o f  channel and grab samples, Livengood area (3  o f  5 )  

Samp 1 e Loca t i on 

G-10 Trench 
G-7S Trench 
G-7S Trench 
G-4S Trench 
G-3S Trench 
G-3s Trench 
Hudson's P i t  5 

Upper Trench 
Upper Trench 

Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Wear Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 
Near Forks 

Lower Stream Course 
Lower Stream Course 
Lower Stream Course 
Lower Stream Course 
Lower Stream Course 

Concentrates From Placer 
Operat ions 

+9 Mesh 
-9+80 Mesh 
-80 Mesh 
Compos i t e  

Copper Lead Zinc S i l v e r  
( P P ~ )  (ppm) ( P P ~ )  ( P P ~ )  

MONEY RIDGE, WEST OF OLIVE CREEK 

RUTH CREEK AREA 



Table 2 Atomic absorpt ion assays o f  channel and grab samples, Livengood area (4 of  5 )  

Samp 1 e Loca t i on 

Concentrates f rom 
Placer Operat i o n  
+9 Mesh 
-9+80 Mesh 
-80 Mesh 
Compos i t e  

Concentrates f rom 
Placer Operat ion 
+9 Mesh 
-9+80 Mesh 
-80 Mesh 
Compos i t e  

Concentrates from 
Placer Operat ion 
+9 Mesh 
-9+80 Mesh 
-80 Mesh 
Compos i t e  

D r i l l  Hole Cu t t i ngs  
D r i l l  Hole Cu t t i ngs  
D r i l l  Hole Cu t t i ngs  
Dr i l l  Hole Cu t t i ngs  

Surface Bedrock 

Livengood Creek Rd. 
Cut 

Goldstream, a t  Dam 
Amy Creek Access 
Road South o f  
M i l e  62, El 1 i o t t  
Highway Quarry, 2.3 
mi les  w. o f  Livengood 

Highway Quarry a t  
S t a r t  o f  Trans-Alaska 
pipe1 ine  road 

Copper Lead Z inc  S i l v e r  Gold 
( P P ~ )  (ppm) ( P P ~ )  (ppm) ( P P ~ )  

RUTH CREEK AREA (cont . )  

90 44 5 170 
7 5 115 200 
7 0 3 0 190 
75 155 190 

SHORTY CREEK AREA 

950 60 640 
1050 2 5 105 
730 2 0 300 
170 40 120 

150 20 60 

MISCELLANEOUS LOCATIONS 

350 10 800 
190 20 600 

290 15 5 5 
150 100 775 
7 0 2 o 160 
3 5 10 30 

120 10 10 
100 15 10 

250 2 0 160 
170 2 0 3 5 
150 10 2 5 

N D ND 
0.2 N D 

OJ D ND 
ND 0.1 
IJD N D 
N D ND 



Table 2 Atomic absorp t ion  assays of  channel and grab samples, Livengood area ( 5  o f  5) 

Copper Lead Zinc S i l v e r  Gold 
Samp 1 e Locat ion 

LOCATIONS NOT ON MAP 

Trans-Alaska pipe1 i n e  road, 15  25 7 0 NO N D 
near Hess Creek 30 25 40 N D ND  
Burges Construct ion  Camp 120 90 700 ND ND 

Beaver Creek Area 10 20 20 I4 D N D 
Serpen t i n i t e  


