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INTRODUCTION

The Skeena-Nass project is one of seven projects
comprising the Mineral Potential Initiative (Figure 1}).
Other areas include Vancouver Island, Cariboo-Chilcotin,
Thompson-Okanagan,  Kootenay, Mid-Coast and
Northeast B.C. The final project, Northwest B.C., will be
started in 1995. The main purpose of these projects is to
produce a new series of high quality, digital mineral
potential maps that can be used for land-use planning,

This report describes the general geology and mineral
resources of the Skeena-Nass area and the results of the
phase 1 mineral potential evaluation. An overview of the
Mineral Potential Initiative, including methodology used
for the phase 1 and phase 2 mineral potential assessments,
is described elsewhere in this volume (Kilby, 1993).

LOCATION

The Skeena-Nass area is situated in west-central
British Columbia between latitudes 53° and 57° Nerth
and longitudes 126° and 132° West (Figure 2). The
project name is derived from the Skeena and Nass rivers
which drain the area. The study area includes the 1:250
000-scale NTS map sheets 93E, 9351, 93M, 94D, 103G,
103H, 1031, 103J, 103P, 104A and 104B (Figure 1). The
total land area is approximately 1 244 000 hectares. Major
towns in the area include Prince Rupert, Kitimat, Terrace,
Stewart, Hazelton, Smithers and Houston. The principle
transportation routes through the area are Highway 16,
Highway 37 and the Canadian National Railway.

MINING AND EXPLORATION HISTORY

The mining and exploration history of the Skeena-
Nass area can be divided into three phases. The initial
phase coincided with the first major influx of European
fortune seekers to northwestern North America in 1889 as
a result of the Klondike gold rush. A second phase was
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driven by mineral requirements for the S¢cond Werld
War. The third phase spans the period from 1965 to e
early 1980s when large-tonnage porphyry ceposits w:re
the main exploration target. In recent years depouits
containing gold have been the main exploration targets
with several new discoveries made in the Stewart min ng
camp.

Figure 1. Location of the Skeena-Nass project (6) an| the Mid-Crast
(1), Vancouver Island (2), Cariboo-Chilcatin (3), Thoripson-Okanigzar
(4), Kootenay (5) and Northeast {7} mineral potentiat f -ojecs.

The Skeena-Nass area is one of the most richly
endowed parts of the province for mineral r¢sources with
1954 mineral occurrences recorded i the MINFILE
database for this area, This represents approximately 2%
of the total number of occurrences in the province. Most
of the occurrences contain base and/or precious metals.
Of these, there are 165 past-producing mires and th-ee
current producers. The total value of past jroduction is
$7.13 billion. In-ground reserves are valued at $27 14
billion. Total exploration expenditures are estimated at
$133.67 million. These values are in 19:16 Canadian
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dollars and were derived from data in the MINFILE and

ARIS databases and from historical mining records.
Mineral occurrences within the study area cluster into

accumulation, for example the presence of high-level
intrusions or major fracture systems. The highest
incidence of deposits is clearly within the continental and

specific camps as shown in Figure 2. These camps reflect island arc volcanic rocks and include a variety of deposit

the presence of important controls to mineral types genetically associated with arc development. These
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Figure 2. The Skeena-Nass project area showing NTS map sheets, major towns and transportation routes, location of mining camps and
terrane boundaries. Terranes shown are Wrangellia (WR), Alexander (AX), Nisling (NS), Taku {Tu), metamorphic and plutonic rocks
of the Coast Plutonic complex (m), Stikinia (ST), Cache Creek (CC), Quesnellia (QN), Kootenay (KO) and Cassiar (CA). Diamonds
represent major prospects, crossed pick and shovels represent past and current producers.
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TABLE 1. MAJOR DEPOSIT TYPES

Deposit Type
Porphyry Cu-Mo

Examples
Kitsault

Ajax

Hudson Bay Mtn.
Bell

Granisle
Huckleberry
Berg

Poplar Lake
Kerr

Ecstall

Anyox
Granduc
Eskay

Sustut Copper
Equity
Premier
Dome Mtn.
Snip

Red Mountain
Surf Inlet
Surf Point
Yreka
Silverado
Coal Klappan
Telkwa

VMS - Besshi

Basalt hosted Cu
Epithermal Veins

Mesothermal Veins

Skarns

are epithermal and mesothermal veins, porphyry copper
and molybdenum deposits, massive sulphide deposits,
skarns and basalt-hosted copper deposits. In addition, the
area has important coal resources at Klappan and Telkwa.
Table 1 lists major deposit types found in the area.

GEOLOGIC FRAMEWORK

The Skeena-Nass area is part of the North American
Cordillera, a broad belt of deformed igneous,
metamorphic and sedimentary rocks that extends from
Mexico to Alaska. The Cordillera is divisible into a
number of distinet geologic terranes, many of which were
accreted to the edge of the North American continent in
Mesozoic time. The study area includes rocks of
Wrangellia (WR), Alexander terrane (AX), Nisling
terrane (NS}, undivided metamorphic rocks of the Coast
Belt (m), Stikinia (S8T), Cache Creek terrane (CC) and
Quesnellia (QN). Pericratonic and displaced continental
margin rocks of ancestral North America (Kootenay and
Cassiar terranes) are only found in the extreme northeast
corner of the area.

A detailed discussion of the geology of the area is
beyond the scope of this report. The reader is referred to
published maps and reports of the Geological Survey of
Canada and the British Columbia Geological Survey
Branch for more geologic information. A list of selected
references is included with this report.
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MINERAL POTENTIAL EVALUATION

The Skeena-Nass mineral potential project vvas
started in April 1993. Don Macintyre, Chris Ash and Jim
Britton were assigned responsibility for he geologic
compilation and digital data capture; Ward Kilby and Eric
Grunsky did the phase 1 and phase 2 assessments.

The key stages in the evaluation process are
summarized in Figure 3. The evalvati»n involved
compilation of geologic maps at 1:100 000 scale,
selection of tracts based on geology, and eva uation of the
potential of each of these tracts. The evaluati m of mineral
potential involves two phases, one based on historical
data (phase 1) and one using probabilistic d ‘terminarions
based on expert assessments (phase 2). “The
methodologies used for assessing the minerzl potentia of
the Skeena-Nass area are similar to those used in the Mid-
Coast (Bellefontaine and Alldrick, 1995, 1his volume),
Vancouver Island (Massey, 1995, this olume} and

Thompson-Okanagan (Church, 1995, thiis volune)
projects.
GEOLOGICAL COMPILATION

The bulk of the evaluation process involvec
researching, compiling and digitizing the g-ology of the
study area to produce an up-to-date digital geologica
database. Mineral tracts were defined using this databise
Geological compilation data for the project was releasec|
as GIS-compatible digital files in Felruary, 139
(Maclntyre et al, 1994)

The data used for the geological compilation were
obtained from existing published and unpub ished sources
as summarized in the list of references at tlie end of this
report, Geological data are primarily from memoirs,
papers and open file maps published by tle Geological
Survey of Canada, bulletins, papers, open file and
preliminary maps published by the Brit:sh Columbii
Geological Survey, university theses and journal
publications. In addition, discussions with manv
individuals currently or previously involved in researc1 or
exploration in the region proved invaluable.

The primary source of geological data fr the mineral
potential project is the 1:250 000-scale gelogical maps
produced by the Geological Survey of Cana la. They hav:
published maps at this scale for each of he NTS map
sheets covering the study area. Unfortunitely ther: is
considerable variation in the vintage &end detail of
mapping and this poses problems it correleting
geological units across map boundaries. However, fer
some areas, in particular the Coast Belt ani in large part
the Bowser Basin, these maps are the oily sourc: ¢f
geological information.

The British Columbia Geclogical Surv zy Branch has
mapped selected areas within the study arca at 1:50 000
and 1:100 000 scale. Most of this mapping is recent and
covers areas of known mingral potentia such as the
Stewart, Smithers and Whitesail regions. n most cises,
the amount of detailed geologic information containe:l on
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Figure 3. Time line for the Skeena-Nass project showing project milestones.

these maps was too great for a 1:250 000-scale
compilation and some generalization was required.

In recent years the Mineral Deposit Research Unit
(MDRU) at the University of British Columbia has
conducted detailed mapping in selected mineral camps. In
the study area, MDRU has produced maps for parts of the
economically important Iskut River camp.

As of September 1994, there were a total of 1995
reports filed for assessment within the study area. Many
of these reports contain good quality geological maps.
Unfortunately most of the assessment report maps are
between 1:500 and 1:5 000 scale and cover a very smail
area on a 1:250 000 scale map.

DATA CAPTURE

The first step for the compilation team was to
compile the geology of the area onto mylar overlays
registered to 1:100 000 scale topographic base maps.
These base maps were generated from digital 1:250 000
scale, restructured topographic maps produced by the
Ministry of Environment, Lands and Parks. In order to
compile at 1:100 000 it was necessary to divide each
[:250 000 scale map area into four quadrants. A total of
38 maps were required to cover the study area.

The manuscript geology maps were digitized using
AutoCad Release 12. AutoCad was used because it
supports many digitizing functions which are not found in
other CAD (Computer Assisted Drafting) or GIS
(Geographic Information System) software packages. A
digitizing strategy was used that ensured polygon closure,
a key requirement if digital data are to be used in a GIS.
Lines that formed polygon boundaries were placed on
different layers from lines not forming boundaries. This
greatly reduced the amount of editing required when the
data were converted to Terrasoft GIS format.

462

After the maps were digitized and edited, the digital
data was exported in DXF format and imported into
Terrasoft using a DXF translation routine. Terrasoft was
used to clean up linework, build a topelogy and link
geology polygons to an associated attribute table. The
GIS created a total of 5350 polygons, each of which was
given a unique identification number by the system.
Geology tags were entered manually for each of the
polygons using the GIS tagging routines.

TRACT SELECTION

Mineral tracts were defined on the basis of geology
and known mineral occurrence distribution. Typically,
tract boundaries are defined by geological contacts -
either stratigraphic or tectonic. However, in a number of
cases it was necessary to place tract boundaries arbitrarily
through areas of similar geology in order to reduce the
size of a tract. This was particularly true for parts of the
Coast Plutonic Complex and Bowser Basin.

The geological compilation maps were used as a
basis for dividing the Skeena-Nass area into 97 mineral
tracts (Figure 4). Individual tracts were assigned a
sequential identification code based on the dominant
lithostratigraphic unit within the tract (JH - Hazelton
Group, CC - Cache Creek, ST - Stikine Assemblage; CP -
Coast Plutonic Complex; KK - Kasalka Group; KS -
Skeena Group; JB - Bowser Lake Group; PL - Lay Range
Assemblage; PI - Ingenika Group; TA - Takla Group; TV
- Tertiary volcanics). A list of mineral assessment tracts in
order of phase 1 ranking and showing tract identification
code, fract name, area in hectares, number of mineral
occurrences, value of mineral inventory, total exploration
expenditures, value of past production and weighted
phase | score for each tract, is presented in Table 2.

British Columbia Geological Survey Branch



TABLE 2. SKEENA-NASS MINERAL ASSESSMENT TRACTS - PHASE 1 DATA

Potentiall Rel. [ Tract Tract Name Area No of [ Mineral Inventory|  Exploration | Past Production] \Weightad
Class | Rank| 1D (hectaras) | Minfile Value Expenditures Value Phase 1
Occ (1986 $) (1986 §) (1986 §) Scare
T 1JA3Y [Brucejack Lake 157, 725 8,405 910,956 T9.742.757 19393 [ 4285
2 1JH26 |Alice Armn 105619 | 128 | 2,447,448370 5277323 | 405426070 | 4175
3 |JH17 |Hudson Bay Mtn. 36318 | 50 1.241736,544 765,033 19177668 | 4085
4 |JH20 |Newman Peninsula 84,265 13 1,857,608,942 2,476,771 1131,845272 | 4040
5 |JH?  |Tahtsa Reach 88,702 | 43 1,333,121,472 3,440,404 1625758 | 4,020
6 |JH29 {Mount Diworth 82,003 | 207 293 221,116 5509563 | 2653869595 | 4,010
7 |JH16 |Babine Range 63,037 | 39 229,493,710 4335920 4414286 [ 4005
8 |KK3 |paplar Lake 126,550 | 27 2,269,096,270 6,372,581 20549912 | 3,995
9 [JH31 (Shippaker Creek 126,129 | 103 419,923,603 17.683,159 BD 460822 |  3.960
10 [JH25 [Hastings Arm 143,526 | 50 1,322,569,650 2,805.007 | 1409341250 | 3915
= 11 |JHB Mt Ney 015| 4 2,364,400,000 1,288,001 - 3,560
[ 12 |Tv4 | Goosly Lake 130523 | 8 153,931,600 5005989 | 730,300933 | 3425
< 53 |TA3 IMcConnell Range 125274 | 83 449 000,000 2811832 - 3,410
! 14 {JH2B |Mount Pattulls 147,466 | @0 430,430,784 6,194,185 - 3,400
2 15 [JH13 |Grouse Mountain 738571 3 43,404,114 1,782,282 5786 | 3385
5 16 |TAZ  |Syustut Peak 143368 ] 41 4,112,500,000 1,734,042 - 3,330
= 17 483 [Mt Thormlinson 60,163 | 8 213,896,800 1.031.644 - 3185
] 18 [iH14 [matzenteel Mtn. 69,381 | 15 18,228,600 181,267 15,131 3,165
3 19 |CP11 |Pitt Istard 254031 | 24 368,162,584 1,161,970 16,738484 | 3135
o 20 |CP7  |Ecsial Lake 119,967 | 21 243,040,500 2235433 - 3,005
2 21 |CP10 |Banks Island 113,185 | 38 110,966,171 3,158,283 - 3,070
B 22 |KKY  |Red Bird Min 62547 | 10 474,580,000 297 502 - 3,030
z 23 |JH22 |Trai Peak 74232 8 178,550,000 770,969 - 2,990
] 24 |KKS  |Rpcher neboulé 76687 | 35 8,001,480 607,789 7735236 | 2,975
Q 25 LHE  |Troitsa Peak 327 7 34,761,230 1,297,745 - 2,955
I 26 [JB2  |Nine Mile Mtn, 77342 | 25 3,726,600 683,832 214,731 2,895
ol 27 |CP5  |Gi Island 87,287 | 12 9,942,387 504,882 | 163424225 | 2845
b 28 [JH2Y |Netatzul Min. 73161 19 3,104,163 645726 87478 | 2835
29 [JH9  |Monce Lake 152,830 | 18 144,727 746 2,452,547 - 2,820
30 |KS5  iSmithers Landing 40,174 | 3 63,029,662 281,500 - 2,770
31 |JH10 |Howson Range 1530851 133 153,901,000 976,626 - 2,735
32 IPL1  lingenika River 44476 8 7,938,000 1,024,012 - 2,690
33 |488  [Sicintine Range 140,890 | 17 58,000,000 1,263,914 - 2,660
34 |KS3 |Bulkiey Valley 77,153 | 10 15,264 000 136 500 £3,163 2,640
35 |JH24 |Dritwocd Range 93208 | 15 32,040,000 728,747 - 2605
36 [ST3  |iskut Mountain 288,002 | 34 91,014,856 2,048,979 - 2,600
37 |JM9 | Zymoetz River 216,738 | 98 67,542,746 908,603 - 2,545
38 |{KS4 henar, Ridge 127979 | 7 166,140,000 321,215 - 2,530
38 1CP3 [Kemana River e 5 TJ9 795,000 KR - 7570
40 |CP4  |Gaphait tsiand 196,343 | 14 14,642,380 450,140 52262 | 2485
41 |CP1  \Kimsquit River 149912 | @ 51.029.86% 203,022 - 2,180
42 |KST  IKispiox River 65343 | 34 - 386,341 78,266,471 1,425
43 |ST2  |Newmont Lake 124867 | 27 - 6,951,743 - 1,285
44 |H12 |Telwa Range 75662 | 34 - 952,964 - 1,155
45 [CP18 |Terrace 84761 | a7 - 981,137 - 1,130
46 [ST1  |Fufton River 39303 | 11 - 333,769 - 1.000
® 47 |[JH15 |Baboon Lake 82601 | 16 - 907,373 - 590
4 48 (JB1  (Kitsumkajum { ake 239.482 | 55 - 1,613,738 - 915
< 49 [KS%1 |Nilkitkwa River a1g15| 9 - 584,861 880
£ 50 |KS6 |Skeena Crossing 83,630 | 29 - 346,944 - 870
E 51 [JH11 jHouston Tommy Grk. 31835 | 2 - 322,148 - 885
k] 52 |JHE  [Shelford Hills 77.768 3 - 800,720 - 850
® §3 1JB4  |Ama Range 82065| 16 - 345,818 - 835
T 54 (kK2 |kasalke Range 59,580 | 4 - 468 639 - 810
e 55 |CC1 | Axelgold Peak 20,683 2 - 83,608 - 740
o 8 |CP20 |Dundas Isfand 58503 | 30 - 135,411 - 720
5 57 |KSZ  |Round Lake 48364 | 1 - 363,156 - 710
B 58 |CP12 |Dala River 234289 | 19 - 820,891 - 660
z 59 1JH3_ |Pondosy Lake 61560 | 15 - 41,653 - 870
B 60 |JH27 |Sikanm Range 114205 | 9 - 206,282 - 615
g &1 |JH18 |Teliwa River 71838 | 6 - 123,110 610
s 62 |JH23 |Bait Range 84181 | 7 - 51854 - 535
H 83 |KK4 |HMarold Price Creek 51,641 2 - 77972 - 525
& 64 {KT2  (Thutada Lake 7T 2 - 221421 - 515
u 65 [TVS  |maxan Lake 05,944 | 1 - 271826 - 515
66 [JB12 |Owaagee Peak 531,231 | 4 - 1,156,081 - 465
67 |Tv2  |wistana 122784 | 0 - 445,580 - 460
88 |KS1  |Thautit River 70950 | 4 - 30,616 - 440
69 [CP22 |Obsarvatory Inlet 341,383 5 - 199,347 - 380
70 |JHt  |Gppy Lake 82438 2 - 5517 - 385
71 |CP2_ |Kitiope River 290135 6 - 64,138 - 355
72 [CP17 {Mount Moms 94457 | 1 - 54,770 - 350
73 [KS8  |n 73618 0 - 102,467 - 340
7A3 [JB5  [Hazelton Mountain TWAE| 6 B X175 B et
75 {TV2Z  |Ghelaslie River 80987 | 0 - 110,807 - 320
76 |KS10 {Takla Lake 107,864 1 - 000 - 315
= 77 |CPB  |Foch Lake 128,072 2 . 2,827 - 200
g 78 |KS8  |Gunanoat Lake 99753 0 y 57,963 - 27¢
79 |JB10 | ipsconesit Mountain 958,829 2 - 183,662 - 260
W B0 [CP16 (Kateen River 233277 2 - 5,921 - 250
2 81 |JB7 |kispiox Range 288960 [ 1 - 28,038 - 245
5 82 {CP19 lwork Channel 52,157 4 - - - 230
it 83 |JH2 |Butler IPeak 41,006 3 - - - 220
] 84 1TA1  |Masilinka River 30388 | 1 - - - 160
- 85 |JB11 |Devils Slaw 244250 | & - - - 156
9 86 |CP21 |Khutzeymateen 35888 | 1 - - - 150
-k 87 |CP8 |Ecstail River 208,830 5 - - - 145
] 88 |CP15 {Quattoan Inlet 128082 2 - - - 115
e 89 |CP® [Crab Lake 195024 [ 3 - - - 110
H 90 |KT1  |Connedy Ranga 163,040 | 2 - - - 95
o 91 [CP13 | jastair Lake 102,880 [ 1 - . - 80
b 92 |J86  |Swan Lake 224,951 | 1 - - - 60
i 93 [JBY  |Mgsque River 1468%0| © - . - -
por 94 [JH4  |Suanchus Range 186912 © - - - -
95 1TV1 |51 Thomas River 8z219¢ | O - - - -
96 [CP14 |Mount Satvus 33781 | 0 - . ) A
97 |P1 |Tucha| i 54187 o - - - -
12438760 1954 27145732316 133,696,503 7,126.969,443 157,770

Geological Fieldwork 1994,

Paper 1995-1
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PHASE 1 MINERAL POTENTIAL ASSESSMENT
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Figure 4. Skeena-Nass mineral assessment tracts showing tracts ranked high, medium and low in the phase 1 assessment.
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Figure 5. Bar graphs of phase 1 mineral assessment data normalized to tract arca and ordered by rank.
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PHASE 1

The phase | mineral potential assessment is based on
the mineral occurrence density, value of past production,
previous exploration expenditures and value of known in-
ground “reserves” for each tract as described elsewhere in
this volume (Kilby, 1995). The score shown in Table 2 is
calculated by ranking each tract according to these factors
relative to tract area, and then applying a weighting factor
to the resultant ranks and adding the results. The
weighting factors are 25 for known resources, 10 for past
exploration work and 5 for number of mineral
occurrences and past production. The tracts are then given
arank from 1 to 97, with 1 being highest potential and 97
lowest. The per hectare values calculated for each tract
and arranged by rank out of 97 are shown graphically in
Figure 5. This ranking is specific to the project area only
and does not relate to ranks assigned in adjacent areas
(e.g. Mid-Coast). Tracts ranked low in the Skeena-Nass
area may still have significantly higher mineral potential
than those in adjacent areas that are not as well endowed
with mineral deposits. A low rank does not imply no
mineral potential, only relatively low potential by
comparision with other tracts in the project area.

After a phase | ranking has been determined, the
tracts are then divided into groups representing high,
medium and low potential based on cumulative area. In
this way tracts representing the top 33.08 % of the area (4
115 143 ha) are assigned to the high potential category,
the next 33.11 % (4 119 066 ha) are considered medium
potential and the bottom 33.80 % (4 204 551 ha) are
considered to have low potential (Table 2).

Figure 4 shows the distribution of tracts in the area
with a shading pattern reflecting high, medium and low
potential. The highest ranked tract (JH30} is in the
Stewart area and contains the Eskay Creek deposit; the
lowest ranked tract (PI1) is in the extreme northeast
corner and is underlain by unmineralized Proterozoic
rocks. In general, tracts containing volcanic rocks of
Triassic, Jurassic and Cretaceous age are ranked medium
and high while those containing successor basin
sedimentary rocks (Bowser Lake Group) or large
unmineralized plutons such as those of the Coast Plutonic
Complex are ranked low. °

PHASE 2

The phase 2 estimation process is designed to
identify tracts with potential for undiscovered mineral
deposits. The estimates are done by experts with personal
knowledge of the area, and, when combined with the
phase 1 results give an overall ranking for the mineral
potential of a given tract. The phase 2 estimates take into
account previous levels of exploration and current deposit
models that may not have been the focus of previous
exploration efforts. In this way, tracts with favourable
geology but no known production or reserves can often
be ranked higher than tracts which are considered to be
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well explored and to have less potential for new
discoveries.

Expert estimation for the phase 2 mineral potential
assessment were completed for the Skeena-Nass project
in February, 1994. Unfortunately, the number of
estimators participating in the process was relatively low.
Consequently, not all tracts and deposit types were
considered by the estimators and it may be necessary to
conduct a new set of estimates using a revised
methodology.

DISCUSSION

The phase 1 rankings clearly reflect the weighting
criteria used to score the tracts. Well explored areas with
known reserves and historical production are the top
ranked tracts; tracts with no known occurrences and no
previous exploration or production history score very
low. Tract size can also be important because scores are
based on per hectare values not total values. A small tract
with numerous occurrences and historical reserves will
score higher than larger tracts with similar values.

A complete assessment of the mineral potential of the
Skeena-Nass area must await completion of the phase 2
assessment. Although useful as a guide to areas of
favourable mineral endowment, the phase 1 assessment
does not by itself, address the potential for undiscovered
deposits. This information is required before a final
mineral potential map and report can be produced for the
project.

ACKNOWLEDGMENTS

The senior author would like to acknowledge the
hard work and dedication of the compilation team.
Without their efforts it would not have been possible to
meet the deadline for completion of the compilation and
data capture phase of the project. We would also like to
thank Tom Richards, Glen Woodsworth, Carol Evenchik,
Susan Gareau and Peter van der Heyden of the Geological
Survey of Canada for their review of the compilation
maps. Much of the data used in the compilation was
obtained from the Geological Survey and their
contribution to the project is gratefully acknowledged.

SELECTED BIBLIOGRAPHY

Alldrick, D.J. {1987): Geology and Mineral Deposits of the
Salmon River Valley, Stewart Area (104A, 104B); B.C.
Ministry of Energy, Mines and Petroleum Resources,
Open File 1987-22, scale 1:50 000.

Alldrick, D.J. and Britton, J.M. (1988): Geology and Mineral
Deposits of the Sulphurets Area (104A/5, 12; 104B/8, 9);
B.C. Ministry of Energy, Mines and Petroleum
Resources, Open File 1988-4, scale 1:50 000.

Alldrick, D.J. and Britten, JM. (1991): Sulphurets Area
Geology (Parts of NTS 104A/5W, 12W, 104B/8E, 9E);
B.C. Ministry of Energy, Mines and Petroleum
Resources, Open File 1991-21, scale 1:20 000.

British Columbia Geological Survey Branch



Alldrick, D.J. and Britton, J.M. {1992): Unuk Area Geology
(Parts of NTS [04B/7E, 8W, 9W, 10E); B.C. Ministry of
Energy, Mines and Petrolenm Resources, Open File
1992-22 scale 1:50 000.

Alldrick, D.I., Britton, }.M., MacLean, M.E., Hancock, K.D.,
Fletcher, B.A. and Hiebert, S.N. (1990a): Geology and
Mineral Depaosits of the Snippaker Area (104B/6E, 7W,
10W, 11E), B.C. Ministry of Energy, Mines and
Petroleum Resources, Open File 1990-16, scale 1:50
000,

Alldrick, D.J., Britton, 1M., Webster, [.C.L. and Russell,
C.W.P. (198%): Geology and Mineral Deposits of the
Unuk Area (104B/7E. 8W. 9W, 10E);, B.C. Ministry of
Energy, Mines and Petroleum Resources, Open File
1989-10, scal: 1:50 000.

Alldrick, D.J., Dawson, G.L., Bosher, J.A. and Webster, [.C.L.
(1986); Geology of the Kitsault River Area; B.C.
Mirustry of Fnergy, Mines and Petroleum Resources,
Open File 1986-2, scale 1:50 000

Armstrong, 1.E. (1944); Geological Survey of Canada Paper 44-
23, pages 23-44.

Bacon, W.R. (195¢): Preliminary Map Granduc Area; B.C
Ministry of iZnergy, Mines and Petroleum Resources,
scale 1 inch=1 mile (1:63,360),

Bellefontaine, K.A. and Alldrick, D.J. {1995): Highlights of the
Mid-Coast Mineral Potential Project (92F,GH,LK,
1,MN,93D,102P,103A); in Geologica! Fieldwork 1994,
Grant, B. and Newell, J.M., Editors, B.C. Ministry of
Energy, Mines and Petroleum Resources, Paper 1995-1,
this volume.

Carter, N.C. (1973} Geology of the Northern Babine Lake
Area, B.C. Ministry of Energy, Mines and Petroleum
Resources, Preliminary Map 12 (93L).

Carter, N.C. (1981). Porphyry Copper and Molybdenum
Deposits West Central British Columbia; B.C. Ministry
of Energy, Mines and Petroleum Resources, Bulletin 64.

Carter, N.C. and Grove, E.W. (1972); Stewart, Anyox, Alice
Arm and Terrace Areas; B.C. Ministry of Energy, Mines
and Petroleum Resources, Preliminary Map 8, scale
1:250 000 (103P/S!a).

Carter, N.C. and Kirkham, R.V. (1969}, Geological Compilation
Map of the Smithers, Hazelton and Terrace Area; B.C.
Ministry of Energy, Mines and Petroleum Resources,
Preliminary Map 69-1 (931, 93M).

Church, B.N. (1995). Mineral Potential of the Okanagan-
Smitkameen-Boundary Area (NTS 82E, 83L/SE, SW,
92H/SE, NEY, in Geological Fieldwork 1994, Grant, B.
and Newell, IM., Editors, B.C Ministry of Energy
Mines and Petroleum Resources, Paper 1995-1, this
volume.

Church, B.N. and Barakso, JJ. (1990): Geology,
Lithogeochemistry and Mineralization in the Buck Creek
Area, British Columbia; B.C. Ministry of Energy, Mines
and Petroleum Resources Paper 1990-2.

Desjardins, P. and Arksey, R. (1991): Geology of the Lamprey
Creek Area;, B.C. Ministry of Energy, Mines and
Petroleum Resources, Open file 1991-1

Desjardins, P., Lycns, L., Pattenden, S. and Maclntyre, D.G.
(1990): Geology of the Thautil River Area; B.C. Ministry
of Erergy, Mines and Petroleum Resources, Open file
1990-5

Diakow, L. and Drobe, J. (1989). Geology and Mineral
Qccurrences in North Newcombe Lake Map Sheet; B.C.
Ministry of Energy, Mines and Petroleum Resources,
Open File 1589-1.

Diakow, L. and Koyanagi, V. (1988); Geology of the East Half
Whitesail Reach and Northeast Half Chikamin Mountain
Map Sheets; B.C. Ministry of Energy, Mines and
Petroleum Re2sources, Open File 1988-2.

Diakow, L. and Tinmerman, J. (1990): Geology of the Nanika
Lake Map Area, B.C. Ministry of Energy, Mines and
Petroleum Resources, Open File 1990-15.

Douglas, B.J. (1986): Deformational History of an Outlier of
Metasedimentary Rocks, Coast Plutonic Complex,
British Columbia, Canada; Canadian Journal of Earth
Sciences, Volume 23, pages 813-826.

Geological Fieldwork 1994, Paper 1995-1

Drummond, A.D. (1961): Geology of the Alic: Arm Area,
British Columbia; unpublished M. Sc. thes s, University
of British Columbia, (103P/06).

Duffell, S. and Souther, I.G. (1964 Geology of Terrace Map
Area, British Columbia, Geological Surve of Canacla,
Memoir 329, 117 pages. (1031, E'A)

Eisbacher, G.H. (1973} Sedimemary History wnd Tectonic
Evolution of the Sustut and Sifton Basins, North-central
British Columbia; Geological Survey of Canada, Paper
73-31, Map 14-1973, scale 1:250 000,

Evenchick, C.A. (1992): Bowser Basin Facies and Map Units in
Southwest Toodoggone Map Area, British Columbia; in
Current Research, Part A, Geological Surviy of Canacda,
Paper 92-1A, pages 77-84.

Evenchick, C.A. and Porter, 1.5. (1993). Geoligy of W:st
McConnell Creek Map Area, British (Columbia: in
Current Research, Part A, Geological Surv y of Canada,
Paper 93-1A, pages 47-55.

Evenchick, C.A., Mustard, P.S., Porter, 1.8, ani Greig, C.J.
(1992): Regional Jurassic and Cretaceous Facies
Assemblages, and Structural Geology in Bowser Like
Map Area (104A), British Columbia; Geol sgical Survey
of Canada, Open File 2582.

Fletcher, B.A. and Hiebert, S.N. (1990): Geology of the Johnny
Mountain Area (104B/11E). B.C. Minist v of Eneryy,
Mines and Petroleum Resources, Open ‘ile 1990-19,
scale 1:10 000,

Gaba, R.G. (1992): Geology and Mineral Resources of he
Babine Mountains Rcreation Area;, B.C Ministry of
Energy, Mines and Peiroleum Resources, Piper 1992-4.

Garean, S.A. (1989): Metamorphism, Defcrmation :nd
Geochronology of the Ecstail-Quaal Rivers Area, Coast
Plutonic Complex, British Columbia; in  Curant
Research, Part E, Geological Survey of ( anada, Paser
89-1E, pages 155-162. (103H)

Gareau, S.A. (1991): Geology of NTS 103 H/11, 13, 14, 103
1/4; Geological Survey of Canada, Qpen F le 2337, scele
1:50 000.

Greig, C.J. (1993): Geology of Oweegee Dom:, Delta Peak
(104A/12} and Taft Creek (104A/11W) Map Areas,
Northwestern British Columbia; Geologi al Survey of
Canada, Open File 2688, scale 1:50 000.

Grove, EEW. (1986): Geology and Mineral D::posits of the
Unuk River - Salmon River - Anyox Are: (103P); 5.C.
Ministry of Energy, Mines and Petrolerm Resources,
Bulletin 63, 152 pages. scale 1:100 000

Hanson, G. {1924): Reconnaissance Between Skeena River ind
Stewart, B.C.; Geological Survey of Cancda, Summery
Report, 1923, Part A, pages 29-45.

Hanson, G. (1929): Bear River and Stewart Map areas, Cassiar
District, B.C.; Geologica! Survey of Caada, Memoir
159.

Hanson, G. (1935); Portland Canal Area (103P.5, 6, 11, '2),
British Columbia; Geological Survey of Ccnada, Meruoir
175, 179 pages.

Heah, T.S.T. (1990): Eastern Margin of the ('entral Gneiss
Complex in the Shames River Area, T:race, Bri:ish
Columbia;, in Current Research, Pant i, Geolog'cal
Survey of Canada, Paper 90-1E, pages 159-169.

Henderson, J.R., Kitkham, R.V ., Henderson, M.} ., Payne, ] G,
Wright, T.O. and Wright, R.L. (1992): St -atigraphy and
Structure of the Sulphurets Area, British Columbia. in
Current Research, Part A; Geological Sur ey of Canida,
Paper 92-1A, pages 323-332.

Hill, M.L. (1982): Geology of the Redcap M ountain Area
British Columbia; in Current Resea<ch, Part B
Geological Survey of Canada, Paper 82-1B, pages 257
268.

Hutchison, W.W. (1967): Prince Rupert and Skeena Map-area
British Columbia (1031 W1/2, 103) El/1); Geologica'
Survey of Canada, Paper 66-33.

Hutchison, W.W. (1982): Geology of the Prince Rupert -
Skeena Map Area (103JE'4, 1031 W'4), Brtish
Columbia; Geological Survey of Canada; vMlemoir 394,

Hutchispn, W.W., Berg, H.C. and Okulitch, A.V. (1979):
Skeena River, British Columbia - Alaska (Sheet 103);

467



ggglogical Survey of Canada, Map 13854, scale 1:1 000

Kerr, F.A. (1935): Stikine River Area, Cassiar District, British
Columbia; Geological Survey of Canada, Map 311A,
scale 1 inch to 2 miles (1:126 720).

Kerr, F.A. (1948): Lower Stikine and Western Iskut River
Areas, British Columbia; Geological Survey of Canada,
Memoir 246, 94 pages.

Kilby, W.E. (1995): Mineral Potential Project - Overview; in
Geological Fieldwork 1994, Grant, B. and Newell, .M.,
Editors, B.C. Ministry of Energy, Mines and Petroleum
Resources, Paper 1995-1, this volume.

Kirkham, R.V. (1991): Provisional Geology of the Mitchell-
Sulphurets Region, Northwestern British Columbia
(104B/8,9), Geological Survey of Canada, Open File
2416, scale 1:20 000.

Kirkham, R.V. (1992): Preliminary Geological Map of the
Brucejack Creek Arca, British Columbia (Part of
104B/8); Geological Survey of Canada, Open File 2550,
scale 1:5 000.

Kirkham, R.V. (unpublished): manuscript maps for the Hudson
Bay Mountain area (93L.).

Koo, J. (unpublished): manuscript maps of the Telkwa coalfield,
93L; B.C. Ministry of Energy, Mines and Petroleum
Resources.

Lefebure, D.V. and Gunning, MH. (1989): Geology,
Geochemistry and Mineral Qccurrences of the Bronson
Creek Area (104B/10W, 11E); B.C. Ministry of Energy,
Mines and Petroleum Resources, Open File 1989-28,
scale 1:25 000.

Lewis, P.D. (1992): Structural Evolution of the Iskut River
Area: Preliminary Results; in Metallogenesis of the Iskut
River Area, Northwestern B.C., Annual Technical Report
- Year 2, Mineral Deposit Research Unit, The University
of British Columbia, pages 2.1-1.23, scale 1:20 000.

Logan, J.M., Koyanagi, V.M. and Drobe, J.R. (1990): Geology,
Geochemistry and Mineral Occurrences of the Forrest
Kerr - Iskut River Area, Northwestern British Columbia
(104B/15 and part of 104B/10); B.C. Ministry of Energy,
Mines and Petroleum Resources, Open File 1990-2, scale
1:50 000.

Logan, J.M., Koyanagi, V.M. and Rhys, D. (1993a): Geology
and Mineral Occurrences of the Galore Creek Area
(104G/3), B.C. Ministry of Energy, Mines and Petroleum
Resources, Geoscience Map 1993-1, scale 1:50 000.

Logan, 1. M., Koyanagi, V.M. and Rhys, D. (1993b): Geology
and Mineral Occurrences of the Galore Creek Area
(104G/4), B.C. Ministry of Energy, Mines and Petroleum
Resources, Geoscience Map 1993-2, scale 1:50 000,

MaclIntyre, D.G. (1985): Geology and Mineral Deposits of the
Tahtsa Lake District West Central British Columbia; B.C.
Ministry of Energy, Mines and Petroleum Resources,
Bulletin 75.

Maclntyre, D.G. and Desjardins, P. (1988): Geology of the
Silver King - Mount Cronin Atea; B.C. Ministry of
Energy, Mines and Petroleum Resources, Open File
1988-20.

Maclntyre, D.G. and Desjardins, P. (1989): Geology of the
Telkwa River Area, B.C. Ministry of Energy, Mines and
Petroleum Resources, Open File 1989-16

Maclntyre, D.G., Ash, C.H. and Britton, J.B. (1994): Geological
Compilation, Skeena Nass Area, West Central British
Columbia; B.C. Ministry of Energy, Mines and
Petroleum Resources, Open File 1994-14.

Maclntyre, D.G., Desjardins, P., Mallett, P. and Brown, D.
(1987): Geology of the Dome Mountain Area; B.C.
Ministry of Energy, Mines and Petroleum Resources,
Open File 1987-1.

Massey, N.W.D. (1995): The Vancouver Island Mineral
Potential Project; in Geological Fieldwork 1994, Grant,
B. and Newell, .M., Editors, B.C. Ministry of Energy,
Mines and Petroleum Resources, Paper 1993-1, this
volume.

Metcalfe, P. (1993): Snippaker and Bronson Areas, Iskut River
Area, B.C.; in Metallogenesis of the Iskut River Area,
Northwestern B.C., Annua! Technical Report - Year 2,

468

Mineral Deposit Research Unit, The University of British
Columbia, scale 1:25 000.

Mihalynuk, M.G. (1987} Metamorphic, Structural and
Stratigraphic Evolution of the Telkwa Formation,
Zymoetz River Area (NTS 103 I/ and 93L/5), Near
Terrace, British Columbia; unpublished M.Sc. Thesis,
University of Calgary.

Padgham, W.A. (1958): Geology of the Ecstall-Quaal Rivers
Area, British Columbia;, unpublished M.A Sc. thesis,
University of British Columbia.

Read, P.B., Brown, R.L., Psutka, J.F., Moore, .M., Journeay,
M., Lane, L.S. and Orchard, J.J. (1989): Geology, More
and Forrest Kerr Creeks (Parts of 104B/10, 15, 16 and
104G/1,2); Geological Survey of Canada, Open File
2094, scale 1:50 000.

Richards, T.A. (1975): McConnell Creek Map-area (941D East
Half) Geology, Geological Survey of Canada, Open File
342, scale 1:250 000.

Richards, T.A. (1980): Geology of the Hazelton (93M) Map
Area; Geological Survey of Canada, Open File 720.
Richards, T.A. (1990} Geology of the Hazelton Map Area

{93M); GSC, Open File 2322.

Richards, T.A. (unpublished): Geologic map and mineral
deposit tables for the Smithers Area (93L); Geological
Survey of Canada.

Roddick, J.A. (1970): Douglas Channel - Hecate Strait Map
Area (103H, 103G E'4), British Columbia; Geological
Survey of Canada, Paper 70-41.

Roots, E.F. {1957): Stikine River Area, British Columbia
(104A, B, G, H, 1, I); Geological Survey of Canada, Map
9-1957, scale 1 inch = 4 miles (1:253 440).

Ryan, B. (unpublished): manuscript maps of the Telkwa coal
fields, B.C. Ministry of Energy, Mines and Petroleum
Resources.

Schofield, S.J. and Hanson, G. (1922). Geology and Ore
Deposits of Salmon River District, British Columbia;
Geological Survey of Canada, Memoir 132,

Souther, J.G. Brew, DLA. and Okulitch, A.V. {1979): Iskut
River, British Columbia - Alaska (Sheet 104, 114)
Geological Survey of Canada, Map 1418A, scale 1:1 000
000.

Stuart, R.A. (1960): Geology of the Kemano-Tahtsa Area; B.C.
Ministry of Energy, Mines and Petroleum Resources,
Bulletin 42.

Sutherland Brown, A. {1960): Geology of the Rocher Deboule
Range; B.C. Ministry of Energy, Mines and Peiroleum
Resources, Bulletin 43,

Tipper, HW. and Richards, T.A., Geology of the Smithers
Area, Geological Survey of Canada, Open File 351.
Tipper, HW., Campbell, R.B., Taylor, G.C. and Stott, D.F.
(1974); Parsnip River, British Columbia (Sheet 93);
Geological Survey of Canada, Map 1424 A, scale 1:1 000

000.

van der Heyden, P. (1990): Eastern Margin of the Coast Belt in
West-central British Columbia; Geological Survey of
Canada; Paper 90-1E, pages 171-182.

Wheeler, 1.0. and McFeely, P. (compilers) (1991): Tectonic
Assemblage Map of the Canadian Cordillera and
Adjacent Parts of the United States of America;
Geological Survey of Canada, Map 1712A, scale 1:2 000
000.

Wheeler, 1.0., Brookfield, A.J., Gabrielse, H., Monger, ] W H.,
Tipper, HW. and Woodsworth, G.I. (compilers) (1991):
Terrane Map of the Canadian Cordillera; Geological
Survey of Canada, Map 1713A, scale 1:2 000 000.

Woodsworth, G.J. (unpublished): manuscript map of the
Whitesail Lake area; Geological Survey of Canada.

Woodsworth, G.J.,, Hill, M.L. and van der Heyden, P. (1985):
Preliminary Geologic Map of Terrace (NTS 1031, East
Half) Map Area, British Columbia; Geological Survey of
Canada, Open File 1136, scale 1:125 000.

British Columbia Geological Survey Branch



