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INTRODUCTION

During the interval of June 11, 1979-September 23, 1979,
North American Exploration, Inc. field personnel were partici-
pating in an evaluation of the mineral potential of the upper
St. John River Valley, Aroostock County, Maine. These personnel
included geologists, field technicians,and a chemist. The field
work performed, geochemical and geophysical surveying, was guided
by the specifications in a contract with the Maine Geological
Survey. Certain preliminary results and a status report were
presented to representatives of the Maine Geological Survey and
the U. S. Corps of Engineers at a meeting in Augusta, Maine, on
August 8, 1979, and in Boston, Massachusetts, on January 29, 1980,
The 1979 program is now considered completed and the results are

presented in this report.



APPENDIX B
GEOCHEMICAL SURVEY

On the basis of lithology, structure and previous geochemical
sampling, three local areas were delineated in the upper St. John
basin for detailed evaluation (Plate A-1). Area A, the north-
easternmost, contains 35 square miles, Area B, central, 12 square
miles, and Area C, southwesternmost, 40 square miles. In Areas A
and B, the desired average sample density was 15 per square mile.
The total number of sediment samples, including all three areas,

was estimated at approximately 1,000,

In actuality, 505 samples (477 sediments, 28 soils) were col-
lected in Area A, for an average sample density of 14.43 per sqguare
mile. Fourteen replicate sediment samples were alsoc collected from
Area A. In Area B, 192 samples (184 sediments, 8 soils) were col-
lected, for an average sample density of 16 per square mile. Area
C reconnaissance produced 419 samples (349 sediments, 70 soils),
for an average sample density of 10.48 per square mile. An anoma-
lous section of Area A was gridded and soils were sampled; it has been
referred to as the Rocky Mountain Grid and it yielded 74 soils and
one sediment sample. In the August meeting, it was decided that
sampling should be extended north and south of Area A to the extent
that time and funds would allow. To this end, 92 sediment samples
were taken north and northeast of Area A (labeled AN) and 73 sediment
samples collected south and southwest of Area A (labeled AS). The
total number of samples (sediments, soils, and replicates) collected
was 1,369, or 37%Z more than the guidelines projected in the contract

proposal (Table B-1).

The original exploration plan submitted to the U. S. Corps of
Engineers contained the mandate that geochemical data be made
available to the senior mapping geologist on a day-to-day basis.

To meet this contractural obligation, it was necessary that all
samples be prepared and analyzed in the field, with a permanent
reference split retained. All samples were air dried and sieved

to minus 80 mesh and analyzed for cold-extractable heavy metals
{cxHM) and cold-extractable copper (cxCu). Selected samples, from
both the background and the anomalous populations, were sent to the

NAE geochemical laboratory for hot acid (4:2:1; HNOS:HCI:HCIOA)
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digestion and determination for total copper, zinc, and lead by
atomic absorption spectrophotometry. Some of the samples determined
to be anomalous in one or more heavy metals were also analyzed for

iron and manganese.

Using a total population of 1,144 sediment samples, the mean
cxHM value is 10.2 ppm. Utilizing the metal value:frequency dis-
tribution graph, the following significance ranges for c¢xHM values
were established:

0-15 ppm cxHM = background
16-19 ppm cxHM = threshold
20-20+ ppm cxHM = anomalous.

With a total population of 979 sediment samples from Areas
A, B,and C, 941 samples, or 96.12 percent, ran 1 or €1 ppm cxCu.
Thus, any cxCu value of 2 ppm, or greater, is to be considered

significant.

In the overall picture, the cxHM significance ranges appear
to be valid in delineating potentially mineralized areas. However,
in a detailed analysis of each area of sampling, the geochemical
data appear to reflect the presence or absence of significant vol-
umes of volcanic rock. The geologic map by Boudette, Hatch,and

Harwood (1976) was utilized in the following interpretations.

In Area A, mapped as containing sequences of quartz latite
lava, the mean cxHM value is 11.33 ppm, with 10.07 percent of the

total population being anomalous (20 ppm or greater).

In Area B, mapped as having a significant greenstone (meta-
morphosed andesite) contribution, the mean cxHM value is 9.63 ppm,

and 8.15 percent of all samples are anomalous.

Area C is mapped as containing one, thin outcrop belt of
greenstone (metamorphosed andesite), yet the mean cxHM value is
10.12 ppm and 10.34 percent of all samples are ancmalous. This
suggests the possibility of the presence of more veolcanic rocks

than has been recognized in the field.
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In Area AN, in which no volcanic rocks have been recognized,
the mean cxHM value drops to 6.09 ppm, and only 2.17 percent of the

sample population are anomalcus.

Within the undefined Area AS, the mean cxHM value is 10.38 ppn
and 13.70 percent of the samples are anomalous. This general area

includes a significant outcrop belt of quartz latite lava.

In Area A, 6.26 percent of all samples showed anomalous cop-
per content, 1.09 percent in Area B, and 2.30 percent in Area C.
None of the samples collected in Area AN contained even as much as

1l ppm exCu, and only one sample in Area AS ran 2 ppm cxCu.

The results of the reconnaissance geochemical sampling pro-
gram are shownon twe plates(B-1, B-2) accompanying this report.
These plates,at a scale of 2 inches equals one mile, show the
sample location, sample number and pattern-coded cxHM values. Cop-
per values are not shown and must be identified from data sheets

{Certificates of Analysis).

In the northern area (Plate B-1),there are several prominent
cxHM anomalies, among which the Whitney Brook drainage (T17 R12,
and T18 R12) is most outstanding. Sediments from Whitney Brook
carry threshold or anomalous cxHM values throughout nearly its
entire length above its confluence with West Branch. This anomaly
may reflect the belt of quartz latite lava, depicted as outcropping
on the west side of Rocky Mountain. Only a few of these samples
contain detectable ¢xCu. Chase Stream (T18 RK12) is anomalous in
both c¢xHM (up to 36 ppm) and cxCu (up to 8 ppm). The Chase Stream
ancmaly 1s an attractive exploration target. Although low in total
heavy metals, the local area around sites A-148 - A-150 and A-194 -
A-196 (T18 R12) constitutes one of the better cxCu anomalies
discovered during the entfire survey. In the undefined Area AS, the
highest value c¢xHM anomaly in the overall basin (up to 66 ppm cxHM,
but with no detectable cxCu) is located in T17 R13, on a small
tributary teo the west fork of the East Branch of Pocwock Stream.
This anomaly, as well as Whitney Brook, may be related to an out-

cropping belt of quartz latite lava.
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In the southern map sector (Plate B-2), there are two significant
anomalies in Area B, both in the southeastern quarter of Tl6 R1l4.
The anomaly expressed in sites B-001 through B-005 runs as high as
48 ppm cxHM, with only traces of copper. The second anomaly, found
at sites B-130 - B~133 and B-171 - B-175, also displays wvalues as

high as 48 ppm cxHM, with only token ¢xCu confirmation.

In Area C, sites with anomalous heavy metal contents appear
to be more scattered than in the other areas. The most discrete
anomaly lies in the east-central part of T15 R15 (sample sites
C-209 through C-214). 1In this small drainage, cxHM values range
between 24 ppm and 32 ppm, with no cxCu confirmation. The anomalies
assoclated with the two unnamed tributaries to Shields Branch
(eentral and south-central T15 R15) are wvalid and should be in-

vestigated.

The reconnaissance geochemical survey delineated not less
than eight anomalous areas which must be investigated further.
These geochemical anomalies are explained in terms of the general

bedrock geology in Appendix A.

During the reconnaissance sampling program, soil samples were
taken, from place-to-place, where sediments were not available.
On the sample location maps and Certificates of Analysis, soil-

sample sites are identified with a suffix "S",.

In an attempt to define the source of the copper ancmaly de-
tected at sample sites A-148 - A-150, T18 R1l2, a reconnaissance
grid was established. Scill samples were collected at 100-foot
stations on traverses 1,000 feet apart, for a total of 74 samples.
Only three samples were anomalous in cxHM, one on each line over,
or near, an out—-of-phase VLF-EM crossover (Plate B-3). Only one
of the soil samples showed detectable copper, 3 ppm cxCu at Statiocn
2E on line 20N, The question of the cooper in sediment sites
A-148 - A-150 remains unresolved and will require detailed evaluation

as recommended in the report summary,.

Included with this report are Certificates of Analysis for
139 samples, both sediments and soils, involving 707 individual
metal determinations. These samples were subject to hot acid di-
gestion, and metal concentrations determined by atomic absorption

spectrophotometry.



TABLE B-1

Nortn AMERICAN EXPLORATION, INC.

GEOLOGY  GEOPHYSICS

GEOCHEMISTRY

Mr. Walter A. Anderson

State Geologist
Bureau of Geology
Augusta, Maine

Re: St. John River Project

04333

ENVIRONMENTAL STUDIES

November 6, 1979
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AREA II-A—.II

Sample Number

9-5JR-A001
-A002
-A003
-A004
-A005
~-A006
-A007
-A008
-A009
-A010

-A011
-AQ12
-A013
-A014
-A015
-A016
-A017
~-A018
-A019
~A020

-A021
-A022
-A023
-A024
-A025

POST OFFICE BOX 75684

CERTIFICATE OF ANALYSIS

(ALL VALUES IN PARTS PER MILLION}
cxHM cxCu Sample Number
16 <] 9-SJR-A026
24 <1 -A027
12 <1 ~-AD28
10 <1 -A029
10 <1 -A030
10 < -A031
10 <1 ~-A032
10 <1 -A033
2 <1 -AQ34
10 <1 -A035
14 <1 ~-A036
10 <1 -A037
6 <1 -A038
2 <] -AD39
8 <1 ~-A040
16 <1 -A041
16 <A -A042
16 <1 -A043
18 <1 -A044
10 <1 -A045
24 <1 -AQ46
14 <1 -A047
10 <] -AQ48
22 <1 -A049
16 <1 -A050

CHARLOTTESYILLE, YIRGINIA 22906

cxHM cxCu
16 <1
18 <1
16 <1
16 <1
16 <1
24 <1
24 <1
12 8
24 <1
28 4
24 <1
16 2
6 <1
10 <1
14 <1
10 <1
14 <1
6 <1
) 1
12 <1
14 <1
16 <1
16 <]
10 <1
10 <1

TELEPHONE (804) 973-4328
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Sample Number

9-SJR-A051
-A052
-A053
-AC54
-A055
-A056
-A057
-AC58
-A059
-A060

-A061
-AC62
-A063
-A064
-A065
-A066
~-A067
-A068
~A069
-A070

-A071
-A072
-A073
~-A074
-A075
-A076
-A077
-A078
-AQ79
-A080

~-A081
-A082
-A083
-A084
~A085
-AD86
-A087
~-A088
-A08%
-A090

~A091
-A092
-A093
-A094
-R095
~-AD96
-AQ97
-A098
-A099
-A100

cxHM

¢xCu

<1
<1
<]
<1
<1
<
<
<1
<1
<1

<1
<1

2

1

1
<1
<1
<1
<
<1

Sample Number

9-SJR-A101
-A102
-A103
-A104
-A105
-A106
-A107
-A108
-A109
-AT10

-ATH1
-A112
-A113
-Al14
-A115
-A116
-A117
-A118
-A119
-A120

-A121
-A122
-A123
-A124
-A125
~-A126
-A127
-A128
-A129
-A130

-A131
-A132
-A133
~-A134
-A135
-A136
-A137
-A138
-A13%
-A140

-A14]
-A142
-A143
-A144
-A145
-A146
-A147
-A148
-A149
~-A150

—_ —_ 3.
oo H® |E
=

o N ] O £

—
QN
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Sample Number

9-SJR-A151
-A152
-A153
-A154
-A155
-A156
-A157
-A158
-A159
-A160

-Al161
-A162
-A163
-A164
-A165
-AT66
-A167
-A168
-A169
-A170

-A171
-A172
-A173
-A174
-A175
-A176
-A177
-A178
-A179
-A180

-A181
-A182
-A183
-A184
-A185
-A186
-A187
-A188
-A189
-A190

-A191
-A192
-A193
-A194
-A195
-A196
-A197
-A198
~-A199
-A200S

cxHM

—

m—l

—
BN O O OO O OO

il el

cxCu

<
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1

6
a4

LW W

10
10

O s

<1
<1

Sampie Number ¢XHM

9-SJR-A201 16
-A202 10
-A203 10
-A204 14
-A205 6
-A206 10
-A207 10
-A208 6
-A209 10
-A210 6
-A211 14
-A212 8
-A213 6
-A214 2
-A215 10
-R216 6
-AR217 16
-A218 10
-A219 6
-AR220 8
-A221 10
-A222 4
-A223 16
~A224 4
-A225 10
-A226 12
-A227 24
-A228 18
-A229 10
-A230 4
-A231 10
-A232 20
-A233 12
-A234 16
-A235 32
-A236 16
-A237 12
~-A238 10
-A239 10
-A240 4
-A241 14
-A242 NS*
-A243 10
-A244 10
-A245 2
-A246 10
-A247 16
-A248 10
-A249 8
-A250 10
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Sample Number cxHM cxCu Sample Number CxXHM cxCu
9-SJR-A251 6 <1 9-SJR-A301 10 <]
-A252 4 <1 -A302 10 <1
-A253 16 <] -A303 10 <1
-A254 4 <1 -A304 8 <]
-A255 6 <1 -A305 2 4
-A256 6 <1 -A306 20 <1
~-A257 2 <1 -A307 22 <1
-A258 4 <1 -A308 6 <1
-A259 8 <1 -A309 6 <]
-A260 NS* NS* -A310 10 <1
-A261 12 <1 -A311 16 <1
-A262 10 < -A312 18 <1
-A%63 16 <1 -A313 4 <1
-A264 16 <1 -A314 6 2
-A265 16 <1 -A315 12 <1
-A266 4 <1 -A316 16 <]
-A267 24 <1 -A317 16 <1
-A268 16 <1 -A318 6 <1
-A269 10 <1 -A319 10 <1
-A270 12 <1 ~A320 4 <1
-A271 10 <1 -A321 14 <]
-A272 6 <1 -A322 16 <1
-A273 10 <1 -A323 4 <
-A274 10 <1 -A324 10 3
-A275 16 <1 -A325 16 <1
-A276 10 <1 -A326 18 <1
-A277 16 <1 -A327 16 <]
-A278 16 <1 -A328 6 <1
-A279 6 <1 -A329 14 <
-A280 12 <1 ~A330 6 <1
-A281 10 <1 -A331 6 <1
-A282 8 3 ~-A332 8 <1
~-A283 2 <1 -A333 10 <1
-A284 2 1 -A334 40 <1
~-A285 6 <1 -A335 16 <1
-A286 12 <1 -A336 8 <1
-A287 8 <1 -A337 6 <1
-A288 16 <1 -A338 8 <1
-A289 2 <1 ~-A339 4 <1
-A290 10 <1 -A340 4 <1
-A291 6 <1 -A341 6 <1
-A292 2 <1 -A342 8 <1
-A293 6 <1 -A343 6 <1
-A294 8 <1 -A344 6 <1
-A295 12 <A -A345 10 <1
-A296 6 <1 -A346 24 <1
-A297 6 <1 -A347 48 <1
-A298 6 <1 -A348 20 <1
-A299 12 <1 -A349 6 <1
-A300 6 <1 ~A350 16 <1



St. John River Project; November 6, 1979; Page 5 of 16

Sample Number CcxHM cxCu Sample Number cxHM cxCu
9-SJR-A351 20 <] 9~SJR-A401 14 <1
-A352 10 <1 -A402 2 <1
-A353 12 <1 -A403 10 <1
-A354 44 <1 -A404 10 <1
-A355 6 <1 ~-A405 8 <1
-A356 2 <1 -Ad06 6 <1
-A357 10 <1 -A407 6 <1
-A358 6 <] -A408 16 <1
-A359 24 <1 -A409 10 <1
-A360 10 <1 -A410 10 <1
-A361 10 <1 -A411 <1 <1
-A362 2 <1 -A412 4 <1
-A363 4 <1 -A413 6 <1
-A364 2 <1 -A414 6 <1
-A365 2 <1 -A415 6 <1
-A366 2 <1 -A416 2 <1
-A367 14 1 -A417 2 <1
-A368 6 2 -A418 10 <1
-A369 10 2 -A419 10 <1
-A370 12 4 -A420 10 <1
-A3N 10 1 -A421 16 2
-A372 14 3 -A422 16 2
-A373 10 1 -A423 18 <1
-A374 10 1 -Ad424 18 i
-A375 16 3 ~-A425 8 <1
-A376 10 <1 -A426 10 <]
-A377 8 A -A427 10 <1
-A378 8 <1 -A428 6 <1
~A379 6 <1 -A429S 2 <1
-A380 12 <1 -A430S A <1
-A381 4 <1 -A431 14 <1
-A382 8 <1 ~A4325 <1 <1
~-A383 6 3 -A433S 2 <1
-A384 6 <1 -A4345 <1 <1
-A385 6 <1 -A435S 2 <1
-A386 14 <1 -A436S <1 <1
-A387 6 <1 -A437S 2 <1
-A388 2 Aa -A438S <1 <1
-A389S <1 <1 -A439S 2 <1
-A390 <1 <] -A440S 2 <1
~-A391 2 < -A441S 2 <1
-A392S 2 <1 -A442 2 <1
-A393 10 <1 -A443S 2 <1
-A394 32 <1 -A444S <1 <1
-A395 2 <1 -A445S <1 <1
~-A396 10 <1 -A446S 2 <1
-A397 16 <1 -A4475S 4 <1
-A398 16 <1 -A448S 2 <1
~-A399 14 <1 -A4435 2 <1
~A400(This number not used) -A450S 4 <]



St. John River Project: November 6, 1979; Page 6 of 16

Sample Number cxHM cxCu Samptie Number cxHM cxCu

9-SJR-A451S 6 <1 9-SJR-A507 6 <1
-A452S 2 <1 -A508 10 <1
-A453S 2 <1 -AQ33A 20 8
-A475 10 <1 -AQ34A 32 <]
-A476 10 <1 -AQ35A 36 4
-A477 14 <1 -A148A 6 6
~-A478 24 <1 -AT49A 8 14
-A479 10 <1 ~-A150A 10 10
-A480 16 <1 -A324A 10 8
-A481 12 <1 -A325A 16 1
-A501S8 2 <] ~A327A 16 8
-A502S 4 <] -A333A 10 1
-A503 10 <A -A334A 24 <1
-A504 2 <1 -A335A 10 <1
-A505 6 <1 -A336A 6 <1
-A506 6 <1 ~A383A 6 <1

AREA IIEII

Sample Number cxHM cxCu Sample Number cxHM cxCu

9-5JR-B001 24 <1 9-SJR-B026 2 <1
-B002 32 <1 -B027 6 <1
~-B003 48 ] -B028 6 <1
-B004 32 1 -B029 4 <1
-B005 24 <1 -B030 6 <1
-B006 8 <1 -B031 4 <]
-B007 2 <1 -B032 2 <1
-BO08 10 <] -B033 6 <]
-B009 8 <1 -B034 10 <1
-B010 6 <1 -BQ35 6 <1
-B011 4 <1 -B036 2 <1
-B012 8 <1 -B037 8 <
-B013 10 <1 -B038 6 <1
-B014 10 <1 -B039 8 <1
-B015 6 <1 ~-B040 8 <1
-B016 6 <1 -B041 10 <1
-B017 6 <1 -B042 10 <
-B018 10 <] -B043 2 <1
~-B019 6 <1 -B044 6 <1
-B8020 10 <1 -B045 6 <1
-B021 4 <1 -B046 10 <1
-B022 6 <1 -B047 8 <1
~B023 <] <1 -B048 8 <1
-B024 2 <1 -B049 8 <1
-B025 2 <1 ~-B050 10 <1
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Sample Number CcxHM cxCu Sample Number CxHM cxCu
9-SJR-B051 10 <1 9-SJR-B101 6 <1
-B052 10 <1 -B102 10 <1
-B053 18 <1 -B103 12 <1
-B054 18 < -B104 8 <1
-B055 10 <A -B105 8 <1
-B056 8 <] -B106 12 <1
-B057 10 <1 -B107 8 <1
~-B058 12 <1 ~-B108 6 <1
-8059 4 <1 -B109 8 <1
-B060 6 <1 -B110 6 <1
-B061 4 <1 -B111 6 <1
-B062 6 <1 -B112 8 <1
-B063 10 <1 -B113 8 <1
-B064 8 <1 -B114 4 <i
-B065 6 <] -B115 6 <1
-B066 6 <1 -B116 2 <1
-8067 4 <1 -B117 6 <1
-B068 6 <1 -B118 16 <1
-B069 8 <1 -B119 20 <1
-B070 10 <1 -8120 14 <1
-BO71 16 <1 -B121 2 <1
-B072 8 <1 -B122 4 <1
-B073 6 <1 -B123 4 <1
-BQ74 6 <1 -B124 6 <1
-B075 6 <1 -B125 8 <1
-B076 8 <1 -B126 6 <1
-8077 10 <1 -B127 6 <1
-B078 8 <1 ~-B128 10 <1
-B079 10 < -B129 4 <1
-B080 6 <1 -B130 20 <1
-B081 6 <1 -B13N 40 <1
-B082 10 <1 -B132 10 <1
-B083 14 <1 -B133 24 <1
-B084 16 <1 -B134 4 <1
-B085 12 <1 -B135 6 <1
-B086 8 <1 -B136 2 <1
-B087 10 <1 -B137 4 <1
-B088 8 <1 -B138 6 <1
-B089 10 <1 -B139 10 <1
-B090 10 <1 -B140 6 <1
-B091 10 <1 -B141 2 <1
-B092 2 <1 -B142 6 <1
-B093 12 <1 -B143 2 <1
~-B094 4 <1 -B144 6 <1
-B095 18 <1 -B145 6 <1
~B096 40 1 -B146 8 <
-BQ97 14 <1 -B147 2 <1
-B098 8 <1 -B148 2 <1
-B099 4 <1 -B14¢9 6 <1
-B100 4 <1 -B150 6 <1
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Sample Number cxHM cxCu Sample Number CxHM cxCu

9-SJR-B151 12 <1 9-SJR-B172 48 <1
-B152 18 <] -B173 32 2
-B153 10 <1 -B174 24 1
-B154 16 <1 -B175 14 <1
-B155 14 <1 -B176 16 <1
-B156 14 <1 -B177 16 <1
-B157 6 <1 -B178 10 <1
-B158 6 <1 -B179S 2 <1
-B159 6 <1 -B180S 2 <1
-B160 8 <1 -B181S 2 <1
-B161 8 <1 -B182S 2 <1
-8162 10 <1 -B183S 2 <]
-B163 16 <1 -B184S 2 <1
-B164 24 2 -B185S <1 <1
-B165 10 <1 -B186S <1 <1
-B166 10 <1 -B195 6 <1
-B167 8 <1 -B196 8 <1
-B163 14 <1 -B197 4 <1
-B169 8 <1 -B198 4 <1
-B170 10 <1 -B199 4 <1
-B17N 24 <] -B200 8 <1

AREA IIEII

Sample Number cxHM cxCu Sample Number CXHM cxCu

9-.SJR-COM 14 <1 9-SJR-C021 20 <
-£002 16 <1 -C022 NS* NS*
-C003 24 <1 -C023 10 <1
-C004 16 <1 -C024 10 <1
-C00% 16 <1 -C025 6 <1
-C006 16 <1 -C026 14 <1
-C007 16 <1 -C027 4 <1
-C008 16 <1 -C028 2 <1
-C009 20 <1 -C029 8 <1
-C010 10 <1 -C030 2 <1
-C011 16 <1 -C031 2 <1
-C012 4 <1 -C032 12 <1
-C013 4 <1 -C033 8 <1
-C074 4 <1 -C034 4 <1
-C015 8 2 -C035 10 <1
-C016 8 <1 -C036 10 <1
-C017 10 <1 -C037 10 <
-C018 14 <1 -C038 4 <1
-C019 20 <1 -C039 : 8 <1

-C020 32 <1 -C040 6 <1
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Sample Number cxHM
9-SJIR-C041 14
-C042 10
-C043 10
-C044 8
-C045 8
-C046 4
-C047 2
-C048 2
-C049 2
-C050 10
~C051 6
-C052 10
-C053 10
-C054 8
-C055 10
-C056 12
~-C057 6
-C058 10
-C059S 2
-C060S 2
-C061S 2
-C062S <1
-C063 6
-C064 <1
-C065 6
-C0665S 16
-C0675 <1
-C068S <1
-C069 6
-C070s 20
-C071s 2
-C072 2
-C073 <1
-C074 <]
-C075 <1
-C076 2
-C077 6
-C078 2
-C079 6
-C080 <1
-C081 <1
-C082 <1
-C083 <1
-C084 <1
-C085 2
-C086 2
-C087 2
~-C088 2
-C089 <1
-C090 2

cxCu

<1
<]
a
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1

3
<1
A
<1

<1
<1
<1
<1

3
<1
<1
<
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

A
<1
<1
<1
<1
<1
<1
<1
<1
<1

Sample Number

9-SJR-C091
-C092
-C093
-C094
-C095
-C096
~-C097
-C098
-C0g9
-C100

-C101
-C102
-C103
-C104
-C105
-C106
-C107
-C108
-C109
-C110

-C1n
-C112
-C113
-C114
-C115
-C116
-C117
-C118
-C119
-C120

-C121
-C122
-C123
-C124
-C125
-C126
-C127
-C128
-C129
-C130

-C131
-C132
-C133
-C134
-C135
-C136
-C137
-C138
-C139
-C140

cxHM

<1
2

—
NI Ny —



St. John River Project; November 6, 1979; Page 10 of 16

Sample Number cxHM cxCu Sample Number cxHM ~ cxCu

9-SJR-C141 6 <1 9-SJR-C191 6 <1
-C142 2 <1 -C192 2 <1
-C143 8 <1 -C193S 2 <1
-Cl44 4 <1 -C194S <1 <1
-C145 10 <] -C1958 2 <1
-C146 16 <1 -C1965 < <1
-C147 24 <1 -C197s 2 <1
-C148 14 <1 -C198 2 <1
-C149 14 <1 -C199 6 <1
-C150 10 <1 -C200 2 <1
-C151 6 <1 -C201 14 <1
-£152 14 <1 -C20? 10 <1
-C153 18 <1 -C203 6 <
-C154 6 <1 -C204 6 <1
-C155 16 <1 -C205 6 <1
-C156 10 <1 -C206 6 <1
-C157 6 <1 -C207 6 <1
-C158 4 <1 -C208 10 <1
-C159 8 <1 -C209 24 <1
-C160 6 <1 -C210 28 <1
-C161 14 <1 -C211 28 <1
-C162 10 <1 -C212 32 <1
-C163 10 A -C213 32 <1
-C164 10 < -C214 16 <1
-C165 16 <1 -C215 6 <1
-C166 18 <1 -C216 6 <1
-C167 20 <1 -€217 8 <1
-C168 8 <1 -C218 6 <1
-C169 6 <1 -C219 10 <1
-C170 2 Q -C220 10 <i
-C17 a <1 ~C221 10 <1
-C172 2 <1 -C222 14 A
-C173 2 <A -C223 8 <1
-C174 6 <1 -C224 10 <1
-C175 8 <1 -C225 10 <1
-C176 14 A -C226 6 <1
-C177 10 <1 -C227 4 <1
-C178 10 <1 -C228 4 2
-C179 6 <1 -C229 10 <1
-C180 20 <1 -C230 10 <1
-C181 20 <1 -C231 10 <1
-C182 16 <A -(232 14 <1
-C183 18 <1 -C233 16 <1
-C184 20 <1 -C234 16 2
-C185 16 <1 -C235 20 A
-C186 16 <1 -C236 6 <1
-C187 20 <1 ~C237 10 <1
-C188 4 <1 -C238 12 <1
-C189 4 <1 -C239 4 <1

-C190 6 <1 -C240 <1 <1
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Sample Number

9-SJR-C247
-C242
-C243
-C244
-C245
-C246
-C247
-C248
-C249
-C250

-C251
-(252
-C253
-C254
-C255
-C256
-C257
-(258
-C25%
-C260

-C261
-(262
-C263
-C264
-C265
-C266
-C267
-C268
-C269
-C270

-C271
-C272
-C273
-C274
-C275
-C276
-C277
-C278
-C279
-C280

-281
-(282
-C283
-C284
-C285
-C286
-(287
-(288
-C289
-C290

¢XHM

cxCu

<1
<1
<1
<1
<1
<1
<1
<1
<1
<]

<1
<1
<1
<1
<1

2
<1
<1
<
<1

<1
<1
<1

2
12

1

2
A
<1
<1

<1
<1
<1
Q1
<1
<
<]
<1
<
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Sample Number

9-SJR-(291
-C292
-C293
-C294
-C295
-C29%6
-C297
-C298
-C299
-C300

-C301
-C302
-C303
-C304
~-(305
-C306
-C307
-C308
-C309
-C310

-C311
-C312
-C313
-C314
-C315
-C316
-C317
-C318
-C319
-C320

-C321S
-C322
-C323
-C324
-C325
-C326S
-C327
-C328S
-C329S
-C3308

-C331S
-C332
-C333
-C334
-C3355
-C336S
-C337s
-C338s
-C339
-C340

—
N~ 0N CO 00O P NN RNMNPNDOYOY B DO N ROYC

Fa WA

FaYWaYa —d a
DO =~ = 2O —



St. John River Project; MNovember 6, 1979; Page 12 of 16

Sample Number ¢xHM cxCu Sample Number CxHM cxCu

9-SJR-C347 2 <1 9-SJR-C411 2 <1
-C342s 10 <1 -C412 2 <1
-C343S <1 <1 -C413S 2 <1
-C344S 2 <1 -C4145 2 <1
-C345S 2 <1 -C415S <1 <1
-C346S5 10 <] ~C4165 2 <1
-C347 6 <1 -C417 10 <1
-C348 <1 <1 -C418S8 <] <1
-C349S 2 <1 -C419S8 2 <1
-C3508 <1 <1 -C4208 <1 <1
~-C3515 2 <1 -C421S <1 <1
-C352S 2 <1 -C4225 <1 <1
-C353S 6 <1 -£4238 2 <1
~-C354 <1 <1 -C424S <1 <1
-C3558 4 <] -C4258 <1 <1
-C356S 2 <1 -C426S A <1
-C357S <1 <1 -C4278 2 <1
-C358S <1 <1 -C428S 2 4
-£359S 2 <1 -C441 12 <1
-C360S 2 <1 -C442 16 <1
-C361S 2 <1 ~-C443 16 <1
-C362S 2 <1 -C444 16 <1
-C363S 2 <1 -C445 14 <1
-C364 14 <1 -C446 16 <1
-C365 4 <1 ~C447 12 <1
-C366 4 <1 -C448S 2 <1
~-C367 4 <1 -C4495S 2 <1
~-C368S 2 <1 ~C450S 2 <1
-C369S 4 <1 -C451S 2 <1
-C370S <1 <1 -C452S 10 <1
-C371S <1 <1
-C372 4 <1
-C373 8 <1
-C374 2 <1
-C375 6 <1
-C376 18 <1
-C377S 4 <1
-C378s 10 <1
~-£379 2 <1
-£380S8 2 <1
-C401 6 <1
-C402 8 <1
-C403 6 <1
-C404 12 <1
=C405 14 <1
-C406 16 <1
-C407 18 <1
-C408 14 <1
-C409 4 <1

-C410S 2 <1



St. John River Project; November 6, 1979; Page 13 of 16

AREA IIA_NII

Sample Number cxHM cxCu Sample Number cxHM cxCu

9-SJR-AN0OOT 6 <1 9-SJR-ANO46 10 <1
-AN0OO2 8 <1 -AND47 4 <1
-ANCO3 <] <1 -AND43 8 <1
-ANDO4 4 <1 -ANO49 6 <1
-AN0OO5 6 <1 -ANO50 8 <1
-AN006 6 <1 -ANOS1 2 <1
-ANOO7 2 <1 -AN052 6 <1
-ANOO8 2 <1 -ANO53 6 <]
-ANOOS 2 <1 ~-ANGS4 6 <1
~ANO10 6 <1 -AN0O55 4 <1
-ANO11 4 <1 -ANO56 4 <1
-ANO12 10 <1 -ANOS7 6 <1
-ANO13 2 <1 -AN0O58 4 <1
-AN014 4 <1 ~ANG59 10 <1
~-ANO15 6 <1 ~-ANO60 6 <1
-ANOT6 12 <1 -AN061 6 <]
-ANO17 2 <1 -AN062 4 <1
-ANO18 6 <1 -AN063 6 <1
-ANO19 <1 <1 -AN0O64 2 <1
-ANO20 4 <1 -ANO65 6 <1
-AN0O21 2 <1 -ANC66 4 <1
-ANO22 6 <1 ~AN067 16 <1
-AN023 4 <1 ~ANO68 2 <1
-ANO24 <1 <1 ~AN069 6 <1
-AND25 2 <1 -AN070 2 <1
-AN026 6 <1 -ANO71 6 <1
~-AND27 <1 <1 ~ANQ72 4 <1
-AN028 <1 <1 -ANO73 6 <1
~-AN029 6 <1 ~-ANO74 6 <1
-ANO30 2 <1 -ANO75 6 <1
-ANO31 16 <] -ANO76 <1 <1
~AN032 14 <1 -ANQ77 8 <1
-AN033 2 <1 -ANO78 2 <1
-ANO34 6 <1 -ANQ79 6 <1
~-AND35 24 <1 ~-ANO8O 4 <1
-AN036 32 <1 -ANO81 8 A
-AN037 2 <1 -AND82 4 <1
-AN0O38 14 <1 ~-AN083 6 <1
-AN039 8 <1 -ANO84 6 <1
-ANO40 2 <1 -ANO8S 2 <1
-ANO41 6 <1 -ANDO86 10 <1
-ANO42 16 <] -AN0O87 6 <1
-AN043 4 <1 ~-ANO8S 6 <1
-ANO44 2 <1 -AN08S 14 <1
~ANO45 8 <] ~-ANOS0 6 <1



St. John River Project; November 6, 1979; Page 14 of 16

Sample Number ¢ xHM cxCu Sample Number cxHM ¢xCu

9-SJR-ANOS1T 8 <1 9-SJR-AN092 4 <1

AREA l!_A'é-ll

Sample Number C¢XHM cxCu Sample Number cxHM cxCu

9-SJR-AS001 10 <1 3-SJR-AS041 20 <1
-AS002 2 <1 -AS042 18 <1
-AS003 10 <1 -AS043 16 <1
-AS004 2 . <] -AS044 14 <
-AS005 10 <1 ~-AS045 16 <]
-ASQ06 4 <1 -AS046 26 <1
-AS007 10 <1 -AS047 14 <1
-AS008 24 <1 -AS048 8 <1
-AS009 24 <1 -AS049 6 <1
-AS010 12 <1 -AS050 12 <1
-AS011 12 <1 -AS051 8 <1
-AS012 8 <1 -ASQ52 10 <1
-AS013 6 <1 -AS053 10 <1
-AS014 14 <] -AS054 10 <1
~AS015 4 <1 -AS055 6 <1
-AS016 2 <1 ~-AS056 14 <1
-AS017 6 <1 -AS057 10 <1
-AS018 4 <1 -AS058 6 <1
-AS019 4 <1 -AS059 2 <1
-AS020 8 <1 -AS060 6 2
-AS021 24 <1 ~-AS061 2 <
~-AS022 2 <1 -AS062 2 <1
-AS023 2 < -AS063 2 <1
-AS024 2 <1 -AS064 2 <1
-AS025 6 <1 ~AS065 8 <1
-AS026 4 <1 -AS066 12 <1
-AS027 6 <1 =AS067 8 <1
-AS028 2 <1 -AS068 2 <1
-AS029 6 <1 -AS069 8 <1
~AS030 4 <1 -AS070 2 <1
-AS031 24 <1 -ASQ71 2 <1
~AS(Q32 28 <1 -AS072 10 <1
-AS033 66 <1 -AS073 6 <1
-AS034 40 <1
-AS035 12 <1
-AS036 6 <1
~-AS037 6 <1
-AS038 10 <1
-AS039 10 <1

-AS040 24 <1
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St. John River Project; November 6, 1979; Page 15 of 16

Rocky Mountain Grid

Sample Number ¢xHM cxCu Sample Number cxHM
9-SJR-RMO+0 2 <] 9-SJR-RMTON+21E 2
-RMO+1E 10 <1 -RM10N+22E NS*
-RMO+2E 6 <1 ~RMION+23E NS*
-RMO+3E 6 <1 -RMTON+24E 2
-RMO+4E 12 <1 -RM20N+0 6
-RMO+5E <1 <] -RM20N+1E 16
-RMO+6E 6 <1 -RM20N+2E 6
-RMO+7E 2 <1 ~RM20N+3E 4
-RMO+8E 2 <] -RM20N+4E 4
-RMO+9E <1 <] -RM20N+5E 10
-RMO+10E 6 <1 -RM20N+6E <1
-RMO+11E 2 <1 -RM20N+7E 6
-RMO+12E 10 <1 -RM20N+8E 6
-RMO+13E 10 <1 -RM20N+9E 6
-RMO+14E 32 <1 -RM20N+10E 2
-RMO+15E 6 <1 ~RMZON+11E 4
-RMO+16E 6 <1 -RM20N+12E 16
-RMO+17E 2 <1 -RM20N+13E 6
-RMO+18E 2 <1 -RMZ0N+14E 4
-RMO+19E 2 <1 -RMZON+15E 6
-RMO+20E 6 <1 ~-RM20N+16E 6
-RMO+21E 4 <1 -RM20N+17E 16
-RMO+22E <1 <] -RM20N+18E 22
~-RMO+23E <1 <] -RM20N+19E 16
~-RMTON+0Q 6 <1 ~RM20N+20E 2
-RMION+1E 6 <1 -RM20N+21E 14
-RM10N+2E 16 <1 ~RM20N+22E 2
~RM1ON+3E 6 <1 -RM20N+23E 2
-RMT1ON+4E 6 <1 -RM20N+24E 2
-RM10N+5E 6 <1 -RM20N+25E 2
-RM10ON+6E 10 <1 -RM20N+26E 2
-RM1ON+7E 2 <1 -RM20N+18E 18
-RM10N+8E 10 <1 (Active Seep)
~-RM10ON+9E 2 <1
-RMION+10E 2 <1
-RM1ON+11E 2 <1
-RMION+12E 2 <1
-RMTON+13E 6 <1
~RMION+14E 10 <1
-RM10ON+15E 48 <1
-RMTON+16E 16 <1
-RMION+17E 6 <1
~-RMTON+18E 2 <1
-RMTON+19E 2 <A
-RM10N+20E <1 <1

cxCu

NS*
NS*
<1
<1
<1

<1
<1
<1

<1
g
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<i
<1
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*NS = No Sample

Respectfully mitted:
Wﬁ}«%

Michael J. Pasecznyk
Chemist

MIP:jaw



Page 2; Maine Geological Survey: August 28, 1979

Sample No. ppmZn ppm Cu ppm Pb ppm Ni ppm Co ppm Ag ppm Mn  Z%Fe
A-372 180 12 22 57 30 5 1350 4.40
A-375 100 12 27 47 27 .7 900 2.10
A-383 70 20 22 57 30 .2 200 1.40
B-131A 270 12 22 55 22 7 4450 2.90
B-172A 310 21 22 55 17 5 2250 3.15
B-173 310 83 22 40 15 .5 1050 3.25
B-174 250 47 30 42 15 .5 3300 3.20
€-020 150 32 15 30 15 .5 5000 2.25
C-108 130 14 95 45 32 .2 3750 2.10
C-116 120 17 20 60 30 .5 1200 1.30
c-121 260 13 20 37 12 .5 7500 4.80
c-122 270 8 22 37 77 7 6000 4.50
c-210 150 14 20 52 17 .5 3500 3.15
Cc-212 140 13 22 35 17 .5 3850 3.10
C-213 150 12 22 32 10 .2 6000 3.00
C-264 140 8 15 32 15 .5 171000 2.50
C-265 90 78 20 40 12 7 700 2.20
C-266 70 10 10 27 7 .7 750 1.85
C-267 230 11 22 35 17 .5 20000 3.35
C-278 150 5 15 30 22 .7 2450 2.65
C-296 230 16 25 42 15 7 3450 2.60

{
il
y submitted:

DWF:jaw

Ddnald "W. Foss

Vice-President



Norta AMericAN ExpLORATION, INCG.

GROLOGY GEOPHYSICS

GEOCHEMISTRY

ENVIRONMENTAL STUDIES

S
August 28, 1979
Re: Job No. 585

Maine Geological Survey

St. John River Project

Attention: R.S. Young

CERTIFICATE OF ANALYSIS

Forty-six (46) sediment samples analyzed as follows:

Sample No. ppmZn ppmCu ppmPb ppm Ni ppm Co ppm Ag ppm Mn  Z%Fe
B-002 231 7 35 37 22 7 450 2.20
B-003 350 7 20 32 15 7 700 2.45
B-004 150 7 10 35 17 7 900 2.80
B-096 82 8 35 45 22 7 6500 2.40
B-131 140 8 15 40 20 i 2600 2.15
A-034A 230 7 20 25 10 1.0 2600 4.00
A-035A 210 7 22 17 55 .7 5100 3.25
A-148A 72 7 22 30 10 .5 650 2.20
A-149A 82 16 30 42 30 1.0 550 3.40
A-150A 90 24 42 67 20 7 1650 2.60
A-324A 100 22 20 65 20 7 400 4.85
A-325A 140 16 22 45 12 .5 1600 3.75
A-327A 120 20 30 82 7 .2 1350 2.50
A-189 260 20 20 47 12 .5 5400 4.75
A-190 260 9 25 45 17 .5 3450 4.60
A-191 230 10 25 40 22 2 4050 3.90
A-192 210 10 20 a7 15 .5 4200 3.85
A-193 200 10 22 37 17 1.0 2700 3.90
A-194 100 14 40 55 22 1.2 1100 2.45
A-195 90 26 52 35 10 1.2 1850 2.85
A-196 80 106 25 37 15 7 650 2.45
A-197 180 71 27 35 15 7 2850 3.40
A-368 80 16 20 55 25 5 900 2.40
A-369 120 14 15 57 25 5 550 2.70
A-370 100 13 22 55 22 5 3000 4.65

POST OFFICE BOX 7584

CHARLOTTESVILLE, VIRGINIA 22906

TELEPHONE (804) 973-4328



Norta AmericaN ExpLORATION, INC.

GEOLOGY GEOPHYSICS GEOCHEMIATRY ENVIRONMENTAL STUDIES

Maine Geological Survey
St. John River Project

Attention: R.S. Young

i - " i o o Sl o ol M e e " -

CERTIFICATE OF ANALYSIS

Twelve (12) sediment samples analyzed as follows:

Sample No. ppmZn ppm Cu ppmPb pom Ni  ppm Co

August 28, 1979
Re: Job No. 586

ppm Ag ppm Mn  %Fe

A-091 90 9 22 32 12
A-216 80 9 20 27 10
A-317 110 8 22 37 15
A-418 130 9 15 47 15
B-072 310 6 10 45 15
B~-132 150 13 15 37 20
c-163 106 11 26 20 14
B-197 90 4 10 27 12
C-041 100 8 12 32 12
C-145 90 6 12 35 15
C-175 70 3 10 25 10
C-258 130 18 20 95 15
Rell‘sp E .. I r.
elna13 {.1 Foss
ice-President
DWF:jaw
POST OFFICE BOX 7584 CHARLOTTESVILLE, VIRGINIA 22906

2 750 2.20
2 750  2.45
7 1100 2.30
5 1000 2.95
.5 550  2.65
.7 1000 . 2.55
.2 1647  1.06
.2 500 2.05
71250 2.10
5 1500 2.15
.5 550 1.55
.2 2900  2.60

TELEPHONE (804) 973-4328



Norta AMericaNn ExprLorATION, INC.

GEOLOGY GEOPHYSICS GEQCHEMISTRY ENVIRONMENTAL STUDIES

October 5, 1979
Re: Job No. 635

Maine Geological Survey

Attention: R.S. Young

CERTIFICATE OF ANALYSIS

There are 81 samples analyzed as follows:

Sample Number ppm Zn ppm_Cu ppm_Pb
9-SJR-B-164 150 12 15
9-SJR-B-171 138 15 12
9-SJR-C-003 115 5 20
9-SJR-C-009 115 7 17
9-SJR-C-019 78 10 17
9-SJR-C-021 108 7 25
9-SJR-C-070-5 55 5 15
9-SJR-C-101 100 5 17
9-SJR-C-102 a5 5 17
9-SJR-C-109 150 5 25
9-SJR-C-110 120 10 20
9-SJR-C-114 58 7 15
9-SJR-C-117 125 10 22
9-SJR-C-147 125 7 15
9-SJR-C-167 58 5 17
9-SJR-C-180 108 7 15
9-SJR-C-181 100 5 17
9-SJR-C-184 118 10 20
9-SJR-C-187 100 10 17
9-SJR-C-211 100 5 22
9-SJR-~C-235 85 5 12
9-SJR-C-243 125 7 17
9-SJR-C-244 150 7 25
9-SJR-C-254 75 10 20
9-SJR-C-256 113 12 37

POST OFFICE BOX 7584 CHARLOTTESVILLE, VIRGINIA 22906 TELEPHONE (804) 973-4328



Page 2; Maine Geological Survey; Job No. 635

Sample Number

9-3JR-C-260

9-SJR-AN-035
9-SJR-AN-~036
9-SJR-AS-008
9-SJR-AS-009

9-SJR-AS-021
9-SJR-AS-031
9-SJR-AS-032
9-SJR-AS-033
9-SJR-AS-034
9-SJR-AS-040
9-SJR-AS-041
9-SJR-AS-046

9-SJR-RMO+14E
9-SJR-RM10N+15E
9-SJIR-RM20N+18E

9-SJR-A-021
9-SJR-A-024
9-SJR-A-031
9-SJR-A-032
9-SJR-A-036
9-SJR-A-054
9-SJR-A-055
9-SJR-A-057
9-SJR-A-058
9-SJR-A-059

9-$SJR-A-060
9-SJR-A-061
9-SJ R-A-082
9-SJR-A-065
9-SJR-A-066
9-SJR-A-068
9-SJR-A-072
9-SJR-A-073
9-SJR-A-074
9-SJR-A-077

9-SJR-A-078
9-SJR-A-227
9-SJR-A-232
9-SJR-A-235
9-3JR-A-267
9-SJR-A-306
9-SJR-A-307
9-SJR-A-334
9-SJR-A-346
9-SJR-A-347

205

120
128
190
245
180
168
158
208
138
148
105

130
130
148
138
150
144
150
166
172
135

182
154
136
200
152
182
174
132
150
138

136
107
109
184
112
164

68
128
114
224

—
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Page 3; Maine Geological Survey; Job No. 635

Sampie Number ppm_Zn ppm Cu ppm Pb
9-SJR-A-348 119 7 29
9-SJR-A-351 75 6 20
9-SJR-A-354 155 8 43
9-SJR-A-359 87 5 14
9-SJR-A-394 148 6 40
9-SJR-A-478 150 4 17
9-SJR-B-005 116 12 14
9-SJR-B-119 76 4 22
9-SJR-B-130 60 6 19
9-SJR-B-133 105 7 21

Jonald W. Foss
Vice-President

DWF: jaw
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NORTH AMERICAN EXPLORATION, INC.
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(804) 9734328

CLIENT: MAINE GEOLOGICAL SURVEY

——

GEOPHYSICAL - GEOCHEMICAL COMPARISON

STATION NSS ONLY

ROCKY MTN GRID, AREA "A"

ST.JOHN RIVER PROJECT

| AROOSTOOK CO.,MAINE
OPEN-FILE NO. 80-14c¢
AREA SCALE DATE | pr ey pep MAP NO, <
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