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NTS: 103P/14 

COMINCO LTD. 
WESTERN CANADA 

11 December 1986 

ASSESSMENT REPORT 

GEOLOGY AND GEOCHEMISTRY OF 

SAULT 1,3,4,5,7 and 8 MINERAL CALIMS 

SUMMARY 

The Sault claims are located 30 km north of Alice Arm, B.C. The property is 
underlain by an east-striking, 10' to 50' north dipping sequence of andesite and 
dacite pyroclastic tuff breccias, overlain by calcareous debris breccias. bedded 
base metal-rich pyritic tuff, barite/celestite beds, black limestone and 
rhyolitic tuff and breccia. These units are overlain, perhaps disconformably by 
basaltic flows and flow breccia. This pre-Middle Jurassic sequence is overlain 
unconformably by mid-Jurassic fossiliferous epiclastic breccia, arenaceous wacke 
and mudstone correlated to the Bowser Group. All units are greenschist to 
sub-greenschist metamorphic rank. Numerous north and north-east trending 
vertical faults cut the property. 

A sulphate horizon has been located at five points along a 6.5 km trend. 
Detailed mapping of one area suggest a minimum 800 m long strip of prospective 
geology containing relatively continuous sulphate beds with scattered lenses of 
massive pyrite containing sphalerite and galena. High contrast soil geochemical 
anomalies support continuity and suggest possible extensions to this zone. 

Further geological mapping, soil geochemistry, grid geophysics and diamond 
drilling is recommended. 

INTRODUCTION 

Located along the southern shore of Kitsault Lake, in NTS 103P/llW, 12E, 13E and 
14w. Distance to town of Kitsault is 32 km, Terrace 200 km and Stewart, 40 km. 
Access by float plane or helicopter. Kitsault River Valley road comes to within 
5 km of property, however this access route is in disrepair and no longer 
serviceble. (Figure 1). 

Claim information is summarized as follows and shown on Figure 2. 



2. 

Claim Name Units Record Date 

Sault 1 20 July 25,1984 
Sault 3 6 July 25,1984 
Sault 4 15 August 26,1985 
Sault 5 3 August 26,1985 
Sault 7 10 October 17,1985 
Sault 8 8 October 17.1985 

The claims are in the Skeena Mining Division. 

On March 25,1985 the Sault 1 and 3 claims were transferred to Cominco Ltd. and on 
August 26,1985 the Sault 4 and 5 claims were also transferred to Cominco Ltd., 
2200-200 Granville Street, Vancouver, B.C. V6C lT2. 

The Kitsault Valley has a long history of exploration and mining, centred upon 
silver veins at Torbrit and Dolly Varden. The Sault claims were staked in 1983, 
1984 and 1985 to cover barite and realgar mineralization noted by Woodcock and 
Wychopen in 1966. In late 1984 Cominco optioned the property from Woodcock. 

The 1986 programne builds upon the data base established and reported on for 1984 
(Woodcock 1985) and 1985 (Blackwell 1986). During 1986 geological mapping at 
1:5000 and 1:lOOO scales was undertaken aimed at mapping the stratigraphy, 
establishing rock types, testing surface continuity of showings and host units 
and testing selected areas by a small soil sampling grid. In addition rock 
geochemistry and re-analysing 1985 soils for Ag, Cu and Ba were undertaken. 

GEOLOGY 

The geology of the property is portrayed on Plates ~3i and 3ii (1:5000). Recce 
scale mapping was done using a photo enlargement base. Mapping was done using an 
"as non-interpretive" legend as possible, utilizing a rock name (numeric 
designation) followed by a textural modifier (alphabetic). All features are 
based on field descriptions. Rock type is based on apparent modal composition, 
colour and density. Rhyolites mapped contain siliceous clots reminiscent of 
quartz eyes and siliceous clasts. Textural modifiers for pyroclastic and flow 
rocks are based on size classifications in international useage. Rock names for 
pyroclastic rocks are based on fragment composition not matrix. 

To facilitate a geological description in the text, several rock packages are 
broken out and described here from oldest to youngest. 

Wacke and Conglomerate 

Not studied during the 1986 programme, but outcropping along the southern edge of 
the property near the Trout Lakes. These rocks include grey to black, medium 
bedded grewywacke, mudstone and conglomerate. These units are likely the oldest 
rocks on the property, dipping under the metavolcanic sequence. 
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Andesite to Dacite Pyroclastic Rocks: 

This is the volumetrically most important rock package on the property, occurring 
as a thin band in the west, expanding eastward to form a thick sequence 
underlying and overlying the mineralized stratigraphy. The contact with 
underlying units has not been observed. Characteristic features are pale to 
apple green colour, abundant feldspar crystals and a major tuff to lapilli 
component. 

Southwest of Grid Lake, this package comprises dacitic lapilli breccias occurring 
as massive thick units. Northwards to the Showing Lake area, lapilli tuff, tuff 
and subordinate waterlain tuff predominate as medium to thin bedded units. 

South of the Discovery area, lapilli tuffs occur as massive, ridge forming 
units. Northward, to Kitsault and Apostrophe Lakes, medium to thick beds of 
crystal tuff and lapilli tuff predominate. East to the property boundary this 
package becomes coarser, comprising lapilli breccias and block breccias. In this 
latter area the separation of dacite breccias from diamictite becomes difficult 
due a increasingly heterolithic fragment component. 

Diamictite, Lithic Breccias, Limestone, Sulphate/Sulphide Rocks: 

This rock package occurs as an east trending strip running through the centre of 
the property. Lithologies appear to both intermix and change in proportion 
along strike. The area southwest of Kitsault Lake and Showing Lake has coarse to 
medium grained diamictite* resting sharply in dacitic tuffs. Diamictites in this 
area tend to be highly calcareous, containing abundant clasts of black limestone, 
dacite, pyrite and mudstone. These pass into and are overlain by thin bedded, 
massive outcrops of celestite-barite and massive pyrite (with sphalerite and 
galena) or into black, flaggy limetone. In this area a second very coarse 
diamictite unit separates rhyolitic tuffs from overlying basalt. 

In the Quartz-Eye Lake and Discovery areas, coarse to medium grained calcareous 
diamictite and black limestone appears to underlie dacitic tuffs. The footwall 
contact appears to be a fault. Overlying and interdigitating with limestones in 
the northeast of this area, thin-bedded celestite with minor pyrite laminae (plus 
sphalerite) occurs as lenses up to 6 m thick. Overlying the sulphate lenses is a 
lithic breccia composed of a clast supported breccia with fragments of limestone, 
dacite, rhyolite, hematite-stained barite, pyrite and quartz porphyry up to 40 cm 
on an edge. The lithic breccia appears to contain an essential VOlCaniC 

component of highly flattened rhyolite blocks. 

* The term diamictite is non-genetic and is herein used to cover a range of 
terrigenous unsorted, poorly bedded rocks displaying p wide range of particle 
sizes and clast Iithology supported in a fine-grained matrix. On the Sault 
claims they may or may not be calcareous. 
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East of Discovery a unit at least 35 metres thick of grey to black medium-bedded 
limestone with rare celestite layers (i.e. Tom showing) occurs. South of the Ian 
showing this unit changes rapidly to coarse diamictite with a high proportion of 
both limestone and dacite breccia debris. 

At the Ian showing, coarse diamictite, thin bedded black limestone and thin 
lenses of celestite occur interbedded with dacite tuffs and breccias. A second 
area of very coarse diamictite occurs along a stream section 900 m to the west. 
This area has not been sufficiently mapped to establish a tie-in to the rest of 
this rock package on the property. 

Rhyolite Tuffs 

South and west of Kitsault Lake through Showing Lake to the West End Showing 
occurs a band of rhyolite tuff. This unit is composed of thin to medium-bedded 
tuff and lapilli tuff with minor waterlain tuff. It is characteristically 
yellowish coloured and contains varying proportions of broken quartz, feldspar 
and purple to bronze mica. It is commonly ankerite-altered and can be very 
siliceous. This unit has been field mapped as a rhyolite tuff, though derivation 
by hydrothermal alteration of a dacite tuff protolith cannot be discounted. 

Basalt Flows and Breccias 

Massive basalt flows and flow breccia occur north of Showing Lake and as an 
outlier north and east of Grid Lake. These rocks are characteristically maroon 
to deep green coloured, feldspar, magnetic and pyroxene-phyric, vesicular 
(chlorite and hematite infillings) and relatively non-descript. NO pillows, 
bedded tuffs and breccias, or interflow sediments have been noted. Bedding 
attitudes most commonly observed are flat to northwards dipping at less than 
20". It is likely that this sequence rests with slight disconformity on 
underlying sediment and volcanic units. 

Andesite to Rhyolite Lapilli Tuffs and Sedimentary Rocks 

South of Quartz-Eye Lake and in the Summit Lake area a distinct appearing package 
of rocks caps local high ground. This package comprises brick red to maroon, 
rarely green, pink feldspar, mica and quartz-phyric lapilli tuffs, tuffs and thin 
bedded tuffaceous mudstones. Units are thin to medium bedded, traceable for 
short distances along strike, and are highly variable in composition. Most 
pyroclastic units appear to be of secondary or debris flow origin, based on 
fragment rounding, crude grading features and abundant interflow sediment. The 
relationship with other rock packages on the property is not clear. South of 
Quartz-Eye Lake it rests with apparent conformity in dacite tuffs. The north and 
west edge of this outlier is in fault contact with diamictite and lithic breccias 
or basalt respectively. North of Sumnit Lake contacts with dacite tuff were not 
observed, but appear to be in fault contact. A subaerial or very shallow marine 
depositional environment is suspected, but no unequivocal environmental 
indicators have been observed. 

Bowser Group Sedimentary Rocks 

Fossiliferous mudstone, debris breccia. black mudstone and arenaceous wacke 
correlated to the Bowser Group occurs along the northern portion of the map 
area. A Middle Jurassic age assignment is based on fossil fauna studies by 
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Tipper of the GSC (Alldrick, personal communication). Fossiliferous mudstone and 
breccia outcrops on rocky points along the south shore of Kitsault Lake west of 
camp, and on islands northwest of camp. Along the north shore of Kitsault Lake, 
east of Apostrophe Lake, black mudstone units occurs. North of these exposures, 
and at the east end of Kitsault Lake, thick bedded arenaceous wacke and mudstone 
occur. Bowser rock west of Apostrophe Lake appear to rest unconformably on older 
metavolcanic rocks. To the east, the contact is a vertical fault. 

Showing Lake Area 

The area extending 1.5 km west from Canoe Cove on Kitsault Lake was mapped at 
1:lOOO (Plates 4i and 4ii) utilizing compass and topofil lines. The area of 
interest covers several sulphate/sulphide prospects (Lake and West End), and was 
selected for detail mapping based on its mineralization, fair exposure and 
relative accessibility. The area is covered by low swampy peat bogs, clumps and 
stands of hemlock/cedar, numerous small lakes and ponds, and about 20% outcrop. 
Mapping was undertaken utilizing the same legend as the 1:5000 property map and 
the following descriptions follow a similar format used under the property 
geology section. 

Andesite to Dacite Pyroclastic Rocks 

In the Grid Lake area, south of Showing Lake, extending west, outcropping dacite 
tuff and crystal tuff occurs. Minor, laminated waterlain tuff occurs south of 
Showing Lake. Rocks are typically mid to apple green, feldspar-crystal rich with 
rare quartz phenocrysts. Near the Lake Showing, and along the small bay 
innnediately west, coarse white muscovite up to 4 mm is comn. Rock attitude 
tend to be 065/10-40'N. 

Lower Diamictite/Limestone/Mudstone Unit 

A unit of interbedded diamictite, black limestone, and black mudstone starts 170 
m southwest of Showing Lake, running along the south shore of the lake, then 
along Showing Creek to Canoe Cove on Kitsault Lake, a distance of 1100 metres. 
Black, pyritic mudstone occurs in the southwest corner of Showing Lake. This bed 
may subcrop alog the entire package length, but weathers recessively and is not 
exposed at surface. 

Calcareous, metalliferous diamictite occurs along the entire strip. Along the 
south shore of Showing Lake, and at the Lake Showing, this rock is a thick 
bedded, heterolithic breccia with clasts up to 20 m across. Clast lithology 
includes mudstone, pyriticqtuff, dacite tuff and limestone. It is black to dark 
grey, fetid smelling, highly porous and pyritic. There is little fabric to the 
rock and fragments are randomly oriented. Outcrops are frequently coated in 
hydrozincite. Elsewhere this unit is finer-grained, with white dacite chips up 
to 2 cm in a gritty, calcareous matrix. 

Black flaggy limestone, possibly interbedded with diamictite occurs within the 
entire package. Best exposures are immediately downstream from the Lake Showing 
and at Canoe Cove. This unit is black, pyritic, fetid and fine-grained. At the 
"Creek Pits" and Canoe Cove minor interbedded celestite occurs, and joints are 
filled with strontianite veinlets up to 15 cm thick. 
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Celestite/Barite Unit 

At the east end of Showing Lake, up to 8 m of laminated celestite, barite, 
limestone and chert, containing laminae and lenses of pyrite and sphalerite rest 
on limestone and dacite tuff. This unit is thin to medium bedded, finely 
laminated, white to buff coloured and exceedingly fine-grained. This unit trends 
090/20 to 38"N. 

Other exposures of this unit occur further east at the "Creek Pits" and Canoe 
cove. 

Rhyolite Tuff and Crystal Tuff 

Massive units of rhyolite tuff and crystal tuff overlie diamictite/limestone/ 
sulphate units. This unit appears to thicken westward, Near Canoe Cove it is 
highly calcite and silica altered, while west of Showing Lake it is ankeritic, 
contains bronze coloured mica and quartz veinlets. As previously mentioned, the 
term rhyolite is a mapping or field identification only, and hydrothermal 
alteration of a dacite protolith cannot be discounted. 

Upper Diamictite(s1 

West of Showing Lake a 10 m thick, very coarse diamictite unit occurs overlain by 
rhyolite waterlain tuff and dacite tuff, striking 100/28'N. Fragments of dacite 
tuff, limestone and sulphate up to 60 cm across occur. This unit is a useful 
local marker, but its relationship to other diamictites is not clear. 

A second higher and mot-e stratigraphically continuous diamictite, 6 m thick 
occurs at the base of the basalt unit. This diamictite is very coarse (30 to 80 
cm clasts). locally flattened and schistose, and appears conformable to the 
overlying basalt. It does not have a calcareous matrix and no minerlization has 
been noted in it. 

Basalt Unit 

Massive, thick non-descript basalt flows, breccias and tuffs occur along the 
north edge of the map area, and south of Canoe Cove to east of Grid Lake. These 
rocks are usually dark green to maroon, have chlorite/hematite filled amygdules 
and appear relatively fresh. They appear to rest flatly on the underlying, north 
dipping rhyolite and sediment packages. 

Andesite to Rhyolite Lapilli Tuffs and Sedimentary Rocks 

In the southwestern portion of the map area, thin bedded andesite lapillistone, 
lapilli tuff, grit and mudstone occur. These units.are brick red, sometimes 
green, well bedded and modestly well exposed. A small, faulted(?) block of 
similar lithologies occurs along the northern shore of Canoe Cove. 
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STRUCTURE 

No major folds have been mapped on the property. Sulphate and limestone 
exposures are frequently crenulated. with 010" fold axis plunging 15 to 20" 
north. No major structure related to these minor folds has been established. 

Numerous 000 to 040" trending vertical faults cut the property with apparent 
east-side up displacements. A pronounced airphoto linear passing through Grid 
Lake to Canoe Lake on Kitsault Lake is a fault zone, may have a significant throw 
(200 or 300 m), with east side down, accounting for the preservation of a basalt 
outlier in this area. 

MINERALIZATION 

Descriptions of mineralization has been previously reported by Woodcock (1985) 
and Blackwell (1986). Additional results to report for 1986 include: 

1. The "Creek Pits", old overgrown trenches found between the Lake showing and 
Canoe Cove, expose laminated celestite, barite, chert, limestone and pyrite with 
minor sphalerite and galena. The exposure is 3 m thick. Analyses are reported 
in Appendix E, see Plate 6 for sample location. 

2. The Tom showing, located 600 m east of the Discovery area, where a low dry 
hillock contains rubble of massive and laminated pyritic celestite. There is 
little outcrop exposure in this area, and thickness or extent is unknown. 

GEOCHEMISTRY 

Soils 

Soil grid areas are plotted on plate 3ii and results are plotted on plates 5i to 
5v inclusive, with analytical data and analytical procedure tabulated in Appendix 
D. Grids are numbered one to five, from west to east. During the 1986 program 
additional soil samples were collated on Grid 3, with new sampling done at grids 
2 and 4. All 1985 soil samples were analysed for Ag, Ba and Cu. All new and 
previously existing data has been collected, digitized and replotted (Plates 5i 
to 5v). and the entire package is presented in this report. Descriptive 
summaries following are in addition to results reported by Blackwell (1986). 
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(i) Grid 1, West End 

Analyses of 1985 samples for Cu. Ba and Ag. Copper values are low, with a peak 
value of 25 ppm. Barium values range from 267 to 10567 ppm. Anomalous values 
cluster near outcropping barite-celestite-diamictite beds. Silver values range 
from detection limit (to.4 ppm) to 2.9 ppm. High values occur near the west and, 
near Ba, Pb and Zn highs. 

(ii) Grid 2, Showing Lake West 

A new grid, established over an area of outcropping diamictite, limestone and 
dacite tuff. Modest to high contrast soil geochem anomalies in Pb,Zn,Ba and Ag 
occur over diamictite and limestone areas. Strong anomalies at the west edge and 
northeast corners of the grid are unaccounted for and require follow up sampling 
and prospecting. 

(iii) w  

Five new lines established, plus new analyses of Cu,Ag,Ba. Strong, high 
Pb,Zn,Ag,Ba and As anomalies occur south of Showing Lake, near the Lake Showing, 
Creek Pits and Canoe Cove. the anomalies south of Showing Lake may reflect 
glacial dispersion from the Lake showing area. Other anomalies coincide with 
areas thought to be underlain by diamictite, sulphate or limestone. Copper 
values are flat, with a peak value of 44 ppm. 

(iv) Grid 4, Grid Lake South 

Two recce lines were run south from Grid Lake to check to basalt-dacite contact. 
The area is swampy, and no outcrop is present. One sample with coincident Cu (55 
ppm). Ba (1514 ppm) and Zn (439 ppm) occurs. 

(v) Grid 5, Discovery Grid 

New analyses of 1785 samples for Cu,Ba and Ag. Copper values are flat, with a 
peak value of 39 ppm. Silver values up to 1.2 ppm occur at the north end of the 
grid, however they do not correlate to anomalous values in other elements, 
Barium values are remarkably elevated along the south and southwest portions of 
the grid. These coincide with anomalous As,Zn and Pb. Outcrop is poor, and this 
area is through to be underlain by lithic breccia or diaiictite. 
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Rocks 

A selection of mapping samples collected during 1:lOOO mapping has been analysed 
for Pb,Zn,Cu,Ag,Ba and Sr, and 14 were submitted for whole rock analysis. Sample 
locations are plotted on Plates 6i and 6ii, results and analytical procedure 
reported in Appendix E. At the time of reporting this data had not been 
processed and its significance awaits thin section study. The following comments 
can be made concerning the whole rock data. 

(i) Sample DR 77, field mapped as a rhyolite-tuff, has an unacceptable LOI and 
total. It is suspected that the sample is extremely ankerite-altered. 

(ii) Samples DR 37, DR 57, OR4 probably accurately reflect basalt compositions. 
They are likely ferrotholeiitic basalts. High total iron reflects modal 
magnetite. 

(iii) Samples of dacite and andesitic 
indistinguishable. They are all likely andes 
rich. 

i. 

INTERPRETATION 

Property and detail mapping suggest the Sat I1 

tuff appear to be chemically 
te. All rocks or relatively alkali 

t claims are underlain by a north 
dipping sequence, which from oldest to youngest comprises: 

1. Wacke and Conglomerate 

2. Andesite to dacite pyroclastic rocks, which are coarse near the base and to 
the east, fining upwards and west. 

3. Diamictite, lithic breccia, limestone, sulphate/sulphide, which occurs as an 
intermixed band running easterly through the property. Five sulphate lenses, 
with minor base metal sulphides have been located, It is doubtful that these 
are interconnected. 

4. These units are overlain perhaps disconformably by basaltic flows, and 
andesite to rhyolite pyroclastic and epiclastic units. 

5. Bowser Group rocks unconformably overly units 1 to 4, and provide an upper 
age limit of middle Jurassic. 

Metavolcanic and metasedimentary units OF interest are tentively correlated to 
pre-Middle Jurassic Hazelton Group rocks. Mineralization is apparently 
stratabound. Elevated metal contents in sulphates, diamictites and limestone 
appear to be reflected in soil geochemistry. In-the Showing Lake area, 
favourable geology can be traced 500 metres, and soil geochemistry results 
suggests a possible 300 m strike length worthy of follow-up exploration. 
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RECOMMENDATIONS 

Additional geological mapping east of Discovery to the property boundary is 
required. Soil sampling between existing grid areas, and east and south of 
Discovery is necessary. Grid magnetometer and IP surveys may aid in targeting to 
selected zones in the mineralized section. The Lake Showing area is sufficiently 
mapped and prospected to be followed-up by diamond drilling. 
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APPENDIX 'A' 

STATEMENT OF EXPENDITURES 

Salaries: J.D. Blackwell 30 days @ 228.00 =$ 6,840.OO 
0. Rhodes 22 days @ 228.00 = 5,016.OO 
H. Kang 22 days @ 119.00 = 2,618.OO 
T.J. Fitzmaurice 25 days @ 139.00 = 2,780.OO 
A. Roberts 6 days 9 171.00 = 1,026.OO 
A. MacGregor 11 days @ 172.00 = 1.892.00 
R. Essey 4 days @ 80.00 q 320.00 

$20,492.00 

Report Writing J.Blackwell 5 x 228 = 
Draughting and Reproduction 
Assays and Analyses 
Cormnunications 
Geological Supplies and Services 
Mobilization/Demobilization 
Transportation 
Domicile 
Expediting 
Shipping 

1.140.00 
-950.00 

3,350.oo 
2.085.00 
1,490.oo 
7,730.oo 
6,040.OO 
4,100.00 

200.00 
1,370.oo 

$48,947.00 

12 December 1986 



APPENDIX '8' 

STATEMENT OF QUALIFICATIONS 

I. JERRY D. BLACKWELL of the Village of Lions Bay, in the Province of British 
Columbia, hereby certify: 

1. THAT I am a geologist residing at 253 Stewart Road, Lions Bay, Briitsh 
Columbia. 

2. THAT I graduated with an Honours B.Sc. in Geology from the University of 
Western Ontario in 1974. 

3. THAT I have practiced Geology with Cominco Ltd. from 1974 to 1986. 

Signed: f2-kAd 
,+'J. D. BLACKWELL 

Project Geologist. 

12 December 1986 



APPENDIX "C" 

IN THE MATTER OF THE B.C. MINERAL ACT 

AND THE MATTER OF A GEOLOGICAL PROGRAMME 

CARRIED OUT ON THE SAULT 1,3,4,5,7 AND 8 CLAIMS 

AND LOCATED 30 KM N OF ALICE ARM, B.C. 

IN THE SKEENA MINING DIVISION OF THE 

PROVINCE OF BRITISH COLUMBIA, MORE PARTICULARLY 

N.T.S. 103P/14 

AFFIDAVIT 

I, JERRY 0. BLACKWELL, of the Village of Lions Bay in the Province of British 
Columbia, make oath and say: 

1. 

2. 

3. 

THAT I am employed as a Geologist by Cominco Ltd. and, as such have a 
personal knowledge of the facts to which I hereinafter depose; 

THAT annexed hereto is a true copy of expenditures incurred on a geological 
survey on the SAULT claims; 

THAT the said expenditures were incurred between July 17 and August 18,1986, 
for the purpose of mineral exploration of the above noted claims. 

+ici%kG 
Project'Geblogist, 
Exploration- 



APPENDIX l D" 

SOIL GEOCHEMICAL ANALYSES 

Collection and Analytical Procedure 

Most soils were collected from "6" horizon at a depth of 15 to 40 cm, some were 
collected from gleysols preserved under 80 to 160 cm of peat. Samples were 
collected by auger and shovel, stored in kraft paper bags, airdryed, then seived 
through 80 mesh. Coarse fraction was rejected, fines analysed for Cu,Pb,Zn,Ag,As 
and Ba by the Cominco Research Laboratory in Vancouver, 

Cu,Pb,Zn.Ag analyses involve digestion with hot 20% HNOS followed by Atomic 
Absorption analysis. Detection limits are Cu -2 ppm, Pb -4 ppm, Ag -0.4 ppm. 
Arsenic is done by colourimetric with a 2 ppm detection limit. Barium is done by 
XRF on a pressed pelet, 20 ppm detection limit. 
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