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SUMMARY 

The Phase I exploration program has been completed on the Tide 

Lake Project of Santa Marina Gold Ltd. The property consists of 2 

mineral claims, the Arc 30 and Arc 31, which are located approximately 

40 krn north of Stewart, British Columbia. 

Work consisted of reconnaissance geological mapping, in 

conjunction with geochemical rock, soil, silt and heavy mineral 

concentrate sediment sampling. The property was found to be underlain 

predominantlyby andesitic volcanics, with lesser siltstone, belonging 

to the Unuk River Formation. Rocks of the Betty Creek Formation were 

also mapped in the eastern portion of the Arc 30 Claim including 

andesitic to dacitic tuffs interbeddedwith clastic sedimentaryrocks. 

The Unuk River and Betty Creek Formations are both defined as Lower 

Jurassic strata. The best potential host for precious metal 

mineralization located to date is a gossanous zone of altered 

siltstone, situated on the western edge of the Arc 30 claim. Gold 

results from rock samples of the gossan zone include values up to 

1185 ppb. The elevated gold values correspond with anomalous silver 

and base metal mineralization. Gold results from the rest of the 

property were generally low, with several weak spot anomalies. 

Based on the encouraging results obtained from the 1990 field 

program, a phase I1 work program is recommended. 
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INTRODUCTION 

This report summarizes the 1990 exploration program conducted on 

the Tide Lake Project of Santa Marina Gold Ltd. The report is 

prepared by OreQuest Consultants Ltd. on behalf of Santa Marina Gold 

Ltd. 

The nature of the work program was a preliminary examination 

concentrating on locating significant precious or base metal showings 

and/or favourable stratigraphy to host economic mineral deposits. 

Actual work consisted of geological mapping and rock sampling together 

with contour soil sampling, silt and heavy mineral concentrate 

sediment sampling of most creeks draining the claim area. 

LOCATION AND ACCESS 

The Tide Lake Project is located approximately 40 kilometers 

north of Stewart, British Columbia. The western boundary of the Arc 

31 claim lies directly adjacent to the Granduc airstrip at the Tide 

Lake Flats, situated at the terminus of the Granduc Mine road. The 

property's coordinates are 56' 23'N latitude and 130' 02'W longitude, 

on map NTS 104B/8E within the Skeena Mining Division. Figure 1 shows 

the location of the mineral property. 

Access to the property is via the Granduc Mine road to the 

airstrip. From this point, the western portion of the Arc 30 and Arc 

31 claims may be reached by foot. The eastern area of the claims, 

higher in elevation, are best reached via helicopter, presently based 
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in Stewart. Exploration work described herein was carried out from 

OreQuestrs temporary camp 11 km south of the Tide Lake Project via 

truck to the airstrip. 

PHYSIOGRAPHY, VEGETATION AND CLIMATE 

The Tide Lake property is located within the Boundary Ranges 

of the Coast Mountain area of British Columbia. Elevations on the 

claims range from 640 metres in the valley of the Bowser River on the 

west side of the property up to 1616 metres adjacent to the Phillips 

and Brightwell Glaciers to the east. 

The western portion of the claims, adjacent to the Bowser River 

flats, is dominated by thick stands of alder and devil's club, making 

travel in the low lying regions difficult and slow. Higher elevations 

are vegetated by mature mountain hemlock and balsam. This changes 

to subalpine and alpine vegetation consisting of stunted shrubs and 

grasses. Outcrop is plentiful above the river flats and, in those 

areas where the ice has receded, is virtually continuous except where 

covered by talus. 

Climate in the area is severe, particulary at the higher 

elevations. Heavy snowfalls in winter and rain in the short summer 

working season are typical of the Iskut-Sulphurets-Stewart area. 

Inclement weather conditions and reliance on helicopter transport 

make this a high cost area to explore for minerals. 
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CLAIM STATUS 

The Tide Lake Project consists of two contiguous claims, the 

Arc 30 and Arc 31, totalling 40 units, under option to Santa Marina 

Gold Ltd. from Teuton Resources Corp. 

The claims are recorded at the British Columbia Ministry of 

Energy, Mines and Petroleum Resources as follows: 

TABLE 1: CLAIM INFORMATION 

Claim Name U n i t s  R e c o r d  N o .  Expiry D a t e  

Arc 30 20 7095 Jan. 6, 1993 
Arc 31 20 7096 Jan. 6, 1993 

The location of the Arc 30 and Arc 31 claims are shown in Figure 

2. The actual claim boundaries were not located on the ground, likely 

due to the fact that the claims were staked in mid-winter. The expiry 

date shown above is based on acceptance of the work described herein. 

PROPERTY AND GENERAL AREA HISTORY 

No detailed work has been carried out on the subject property 

previous to 1990. A brief visit by R. R. Arnold of Sorbara Geological 

Consulting Ltd. was made during September, 1989 and two rock samples 

collected from the Arc 30 claim. These samples returned very 

anomalous gold values, up to 1740 ppb, and an anomalous silver value 

of 41.2 ppm. 
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Although little work has been recorded on the actual claims, much 

work has been done in the region both historically and recently. A 

brief summary of activity on surrounding properties is included here. 

Exploration in the immediate area of the Tide Lake property began 

around 1926 when free gold was discovered on the East Gold property 

(about 750 m due west of the boundary between the Arc 30 and Arc 31 

claims, shown in Figure 2). During 1929-1930, 10 diamond drill holes 

were put down, and one hole intersected 5 feet carrying 8.72 oz gold 

and 8.78 oz per ton silver. In subsequent years, an adit was driven 

to intersect the vein in which light yellow electrum was mistaken for 

pyrite. By 1939, the electrum was recognized, and between 1939 and 

1950 limited hand cobbed ore was shipped to the smelter with total 

production from the East Gold property of 39.25 tons yielding 1533 

oz gold and 4024 oz silver. 

In the early 1930fs, prospecting uncovered a series of 

auriferous, cross-cutting quartz-sulphide veins and shear zones on 

ground now covered by the Haida claim (owned by Consolidated Silver 

Standard Mines). This property, called the "Portland", originally 

consisted of 16 claims. A limited amount of diamond drilling (using 

a portable drill) was carried out on the Portland during the summer 

of 1990. 
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A buoyant market for precious metals revived interest in this 

part of the Stewart area in 1980. Many former prospects along with 

proximal zones of favourable geology were subjected to reconnaissance 

surveys by exploration companies. 

The Tide Lake Project lies within an historically active mining 

and exploration area that extends some 225 km from Stewart in the 

south to near Telegraph Creek in the north. Within this area, which 

has been referred to as the Stikine Arch, mining activity goes back 

to the turn of the century. Due to the size of the region it 

historically has been referred to as more specific areas, ranging 

from the Stewart area to Sulphurets, Iskut River and Galore Creek, 

however all of these individual camps appear to be related to the 

Stikine Arch as a whole and are located in the area now referred to 

as the "Golden Triangle". Recent discoveries appear to be filling 

in areas between these known mineralized camps. It is probable that 

the entire area can be considered as one large mineralized province 

with attendant subareas. The location of several deposits and mineral 

occurrences appears in Figure 3, which also locates the Tide Lake 

Project with respect to these sites. This list of mineral occurrences 

is by no means comprehensive but is included to illustrate 

distribution in the region. 

The Stewart area has been mined actively since the early 1900's 

and is one of the most prolific mining districts in British Columbia 

(Grove, 1971). Most prominent among the numerous mining properties 
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P R O P E R T Y  OWNER A N D / O R  NAME 

LEGEND FOR F I G U R E  

Westmln Resources  L t d . / S i l b a k  Premier  Mines 
Westmln Resources  Ltd .1Tournigan Mining 
E x p l o r a t i o n s  L td .  
Noranda (Todd Creek P r o j e c t )  
S c o t t i e  Gold Mine 
Granduc 
Echo Bay MinesIMagna V e n t u r e s / S i l v e r  P r i n c e s s  
Resources  (Doc P r o j e c t  ) 
Western Canadlan Mining ( K e r r  P r o j e c t )  
Exponen t i a l  Holdings  Ltd .  (Gold Wedge) 

Newhawk/Lacana/Granduc ( S u l p h u r e t s  P r o j e c t  - 
West Zone 

10 P r i m e I S t i k i n e  Resources  Ltd .  
(Eskay Creek P r o j e c t )  

11 C o n s o l i d a t e d  S i l v e r  S tandard  Mines L td .  
( E  & L D e p o s i t )  

12 I n e l  Resources  Ltd .  
13 S k y l i n e  Gold C o r p o r a t i o n  (Johnny Mountain) 
14 K e s t r e l  Resources  L td .  
15 Hector  Resources  I n c .  (Golden Spray Ve in )  
16 Tungco Resources  Corp.  
17 Winslow 
18 ComlncoIPrime ( S n i p  D e p o s i t )  
19 Pezgold Resource  Corp.  
20 Meridor  Resources  L td .  
21 Prlme/American Ore Ltd . /Golden Band 
22 Magenta Development Corp . /Cres t  

Resources  L td .  
23 T i c k e r  Tape Resources  Ltd .  (King Vein)  
24 Pezgold Resource Corp.  
25 C o n s o l i d a t e d  Sea-Gold Corp. 
26 Gulf I n t e r n a t i o n a l  M i n e r a l s  L td .  

(Northwest  Zone) 
27 Kerr  Clalms 
28 Pezgold Resource Corp.  (Cuba Zone) 
29 Pezgold Resource Corp.  (Ken Zone) 
30 Avondale Resources  I n c .  ( F o r r e s t  P r o j e c t )  
31 Pass  Lake Resources  Ltd .  (Trek  P r o j e c t )  
32 Ga lo re  Creek 

33 C o n t i n e n t a l  Gold Corp.  
34 B e l l e x  Resources  L t d . / S a r a b a t  Resources  L td .  

( J a c k  Wilson P r o j e c t )  
35 Pass  Lake Resources  L td .  ( J D  P r o j e c t )  
36 Lac M i n e r a l s  (Hankin Peak P r o j e c t )  
37 S c h a f t  Creek 

38 P a y d i r t  
39 Bond I n t e r n a t i o n a l  Gold (Red Mountain) 
40 EurusIThlos  iRock & R o l l )  
41 Westmln Resources  L td .  (SB) 

M I N E R A L  R E S E R V E S  
A N D / O R  E L E M E N T S  

6 ,100 ,000  t o n s  0.064 o z l t  Au, 2.39 o z / t  Ag 

1 ,860,000 t o n s  0 .09 o z l t  Au, 0 .67 o z / t o n  Ag 
Au 
Au 
10,890,000 t o n s  1.79% Cu 

470,000 t o n s  0 .27 o z l t o n  AII, 1.31 o z l t o n  Ag 
Cu, Au 
337,768 tonnes  25.78 g l t o n n e  Au, 36.65 g / t o n n t  
Ag 

550,000 t o n s  0 .42 o z l t  Au, 18.0 o z l t o n  Ag 

1 ,992,000 t o n s  1.47 o z / t  Au, 55.77 o z / t  Ag 

3 ,200,000 t o n s  0.80% Ni ,  0.60% Cu 
Au, Ag, Cu, Pb, Zn 
740,000 t o n s  0 .52 o z l t o n  Au, 1 .0  o z l t o n  Ag 
Au, Ag, Cu, Pb, Zn 
Au, Ag 
Au, Ag, Cu, Pb, Zn 
Au, Ag, Cu, Pb, Zn 
1 ,030 ,000  t o n s  0 .88 o z l t o n  Au 
Ag, Au 
Au 
Au 

Au, Ag, Cu, Pb 
Au 
Au 
Au 

Au, Ag, Cu 
Ag, Cu, Au 
Ag, Pb ,  Zn 
Cu, Au 
Au, Ag, Cu 
Cu, Au 
125,000,000 t o n s  1.06% Cu, 0 .397 g / t  Au. 
7.94 g / t  Ag 
Au, Ag, Cu 

Au, Cu 
Au, Cu 
Au 
910,000,000 t o n s  0 .30% Cu, 0.020% Mo, 0 .113 
g / t  Au, 0 .992 g / t  Ag 
200,000 t o n s  0.120 o z l t o n  Au 
Au, Ag 
Ag, Pb, Zn, Cu, Au 
308,000 of 0 .505 o z l t o n  Au, 1.07 o z / t o n  Ag 
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are the Silbak - Premier, Big Missouri and Granduc deposits, located 

13 km north, 20 km north and 39 km northwest of Stewart respectively. 

The Premier vein system, first staked in 1910, produced in excess 

of 1.8 million ounces of gold and 41 million ounces of silver from 

4.7 million tons (to 1968). The nearby Big Missouri deposit, first 

staked in 1904, did not produce until 1938 and then only until 1942. 

During this time 847,615 tons were mined, producing 58,384 ounces of 

gold and 52,677 ounces of silver. Both these deposits, however, have 

recently been re-evaluated by Westmin Resources Ltd. who has placed 

them both into production with announced reserves of 6.1 million tons 

grading 0.064 oz/ton gold, 2.39 oz/ton silver and 1.86 million tons 

grading 0.09 oz/ton gold and 0.67 oz/ton silver respectively (Canadian 

Mines Handbook, 1989-90). 

Westmin Resources has been conducting an extensive surface and 

underground drilling program on the SB property which it has optioned 

from Tenajon Resources Corp. At least three zones have been outlined 

to date with development work completed and production anticipated by 

May of 1991. Results released have indicated good grades and widths 

of up to 43.8 ft (13.35 m) of 0.549 oz/ton gold, 2.97 oz/ton silver 

and 6.04% zinc (GCNL, January 9, 1991). Esso Minerals produced a 

reserve estimate of 308,000 tons grading 0.505 oz/ton gold (uncut) and 

1.07 oz/ton silver with all zones remaining open (Canadian Mines 

Handbook, 1990-1991). 
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The Granduc deposit, a massive sulphide copper orebody, was 

discovered in 1951 and put into production in 1971 with reserves of 

39.32 million tons grading 1.73% copper with minor gold and silver 

values. Production ceased in 1978 but the mine was reactivated in 

1980 until early 1984. Production to 1978 totalled 13,423,340 tonnes 

grading 1.32% copper and later production (1981-82) was 1,114,271 

tonnes grading 1.17% copper. 

Scottie Gold Mines commenced production on a vein deposit at the 

north end of Summit Lake in 1981 with reserves of 186,680 tons grading 

0.76 oz/ton gold. It closed in 1985, having experienced financial 

difficulties brought on by depressed metal prices and loss of 

infrastructure as a result of the closure of the nearby Granduc 

facilities . 

Bond International Gold Inc. announced initial drill results from 

their Red Mountain Project (News Release, September 29, 1989). One 

discovery, referred to as the Marc Zone, produced a 66 m drill 

intersection grading 9.88 g/ton gold and 49.29 g/ton silver. Another 

area, the Willoughby Gossan Zone, produced a 20.5 m intersection 

grading 24.98 g/ton gold and 184.21 g/ton silver. These occurrences 

lie approximately 15.5 Ian and 23.5 km respectively east-northeast of 

Stewart. No results from the 1990 exploration program have been 

released. 
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The Iskut-Sulphurets area has seen extensive exploration in the 

last three years. The Iskut area originally attracted interest at 

the turn of the century when prospectors, returning south from the 

Yukon goldfields searched for placer gold and staked bedrock gossans. 

In the 1970's the porphyry boom drew exploration into the area. The 

new era of gold exploration began with the 1979 option of the 

Sulphurets claim block by Esso Minerals Canada and the 1980 

acquisition of the Mount Johnny claims by Skyline Explorations Ltd. 

Skyline (now Skyline Gold Corporation) commissioned its mill in July, 

1988, however production has been suspendedtemporarily. Cominco Ltd. 

and Prime Resource Group Inc. have recently putthe Snip deposit into 

production. 

Beyond these projects, and except for limited early placer gold 

recovery from some creeks, the area has had no mineral production 

history. Since 1979, more than 70 new mineral prospects have been 

identified, though ground acquisition was relatively slow until the 

fall of 1987 when the promising results of summer exploration programs 

became known and the provincial government announced the upcoming 

release of analytical results from a regional stream sediment survey. 

By April 1988, all open ground had been staked. More than 60 

companies hold ground in the Iskut-Sulphurets belt but to date only 

small areas within this 40 x 80 k m  district have received extensive 

exploration. 
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In the Sulphurets Creek camp 30 km northwest of the Tide Lake 

Project, near Brucejack Lake, the vein-hosted West Zone of Newhawk 

Gold Mines Ltd. / Granduc Mines Ltd. / Corona Corporation is reported 

to contain 715,400 tons grading 0.431 oz/ton gold and 19.70 oz/ton 

silver (Newhawk Gold Mines Ltd., 1989 Annual Report) while the 

Snowfield Gold Zone and Sulphurets Lake gold zone are bulk tonnage 

low grade deposits containing 7.7 million tons of 0.075 oz/ton gold 

and 20 million tons of 0.08 ozlton gold respectively (GCNL Aug. 24, 

1989). Exponential Holdings Ltd.'s Gold Wedge Property is reported 

to contain 337,768 tonnes of 25.78 g/tonne gold and 36.65 g/tonne 

silver, partly in the Golden Rocket vein in a similar setting (GCNL, 

November 23, 1990). Also located in this area is Placer Dome Inc.'s 

Kerr property, a porphyry copper-gold occurrence to which they have 

assigned a geological resource of 138,000,000 tons grading 0.61% 

copper and 0.01 oz/ton gold (Placer Dome Inc. Annual Report, 1989). 

On the Snip property situated 75 km to the northwest of the Tide 

Lake Project, the Twin Zone, a 3 to 25 ft thick discordant shear vein 

cuts a thickly bedded sequence of intensely carbonatized feldspathic 

wackes and siltstones. Twin Zone reserves in all categories have 

been reported ae 1,032,000 tons of 0.875 oz/ton gold (Prime Resources, 

1989). This does not include additional reserves which may be 

developed outside the Twin Zone when mining begins. Twin Zone 

mineralization occurs in a banded shear zone comprising alternating 

bands of massive calcite, heavily disseminated to massive pyrite, 

crackle quartz and thin bands of biotite-chlorite. 
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At Skyline's nearby Johnny Mountain Mine, reserves in all 

categories are estimated at 876,000 tons of 0.55 oz/ton gold and 1.00 

oz/ton silver with copper, zinc and lead (Northern Miner, Aug. 21, 

1989). Five major areas of gold-bearing sulphide are known. The most 

important Stonehouse Zone consists of sulphide- potassium 

feldspar-quartz vein and stockwork systems which have been only partly 

explored. 

The most recently discovered and perhaps the most exciting gold 

mineralization occurs on the Eskay Creek property of Prime Resources 

Group Inc./Stikine Resources Ltd., located 20 km west of the Treaty 

Creek Project . Numerous Prime (formerly Calpine)/Stikine news 

releases have announced results from over 600 drill holes completed 

from 1988 to the present, the most spectacular of which is hole CA- 

89-109 which produced 682.2 feet of 0.875 oz/ton gold. Published 

preliminary reserve calculations done in-house by Prime, based on 

drilling up to hole CA90-657, indicate probable geological reserves 

of 1,992,000 tons grading 1.47 oz/ton gold and 55.77 oz/ton silver 

(Prime Capital Corp. News Release, Sept 14, 1990). The company is 

currently driving an exploration drift to test the deposit at depth 

for continuity and to conduct metallurgical testing. 
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REGIONAL GEOLOGY 

The Tide Project lies within the Iskut River map area (NTS 104B) 

which encompasses an important geological transect through the 

west-central Cordillera. The area is underlain by the Stewart Complex 

(Grove 1971, 1986). The Stewart Complex includes Late Paleozoic and 

Mesozoic rocks, confined by the Coast Plutonic Complex to the west, 

the Bowser Basin to the east, Alice Arm to the south and the Iskut 

River to the north. Representation of the regional geology setting 

(after Alldrick, 1985) appears in Figure 4, on which the Tide Project 

area is also indicated. 

Grove (1971, 1986) establishedthe modern stratigraphic, plutonic 

and metallogenic framework for the Stewart mining district. Alldrick 

(1983, 84, 85, 87), Alldrick et al. (1987, 89), Alldrick and Britton 

(1988), and Britton and Alldrick (1988) have redefined and extended 

the Mesozoic stratigraphy around the Silbak Premier and Big Missouri 

mines north to the Sulphurets and Bronson Creek Camps. 

The stratigraphy and plutonic framework are most simply described 

in terms of four tectonostratigraphic elements: Paleozoic Stikine 

Assemblage, Triassic and Jurassic Stikinian strata and plutons, Middle 

and Upper Jurassic Bowser Lake Group and Tertiary Coast Plutonic 

Complex, (Anderson, 1989). Of particular interest to mineral 

explorationists are the Lower Jurassic volcanics and associated Early 

Jurrassic alkaline granitic rocks of the Stikinian assemblage; many 
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of the precious metal vein deposits seem to be associated with them 

(eg. Premier, Big Missouri, Silver Butte, Sulphurets camp). 

Grove (1986) defined Lower Jurassic Unuk River and Betty Creek 

Formations to include lower volcanogenic strata. The Middle Jurassic 

Salmon River Formation and Upper Jurassic Nass Formation encompassed 

the overlying sedimentary rocks. Alldrick and Britton (1988) and 

Alldrick et al. (1989) recently defined the Lower to Middle Jurassic 

Hazelton Group to incorporate volcanogenic rocks of the Unuk River, 

Betty Creek and newly established Mount Dilworth Formations, while the 

sedimentary Salmon River Formation has been included in the Spatzizi 

Group (Alldrick, 1989). Overlying the Salmon River Formation is the 

Middle and Upper Jurassic Bowser Lake Group. 

Unuk River Formation 

The Unuk River Formation in the eastern Iskut River map area is 

dominated by white and grey-brown andesitic volcanic breccia and 

thin-bedded lava (Anderson and Thorkelson, 1990). 

West of the Bowser River, the volcaniclastics grade into a 

sedimentary unit, dominated by siliceous siltsone and subordinate 

pebble conglomerate and greywacke. Anderson and Thorkelson (1990) 

report that south of Frank Mackie Glacier, a 10 m wide dyke of 

alkali-feldspar phyric "Premier Porphyry" andesite crosscuts the 

siltstone. The intrusive relationships indicate that the sedimentary 

rocks are not Salmon River Formation as mapped by Grove (1986, unit 
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#16 on the regional geology map) and Alldrick and Britton (1988), but 

are equivalent to an argillite unit within the Unuk River Formation. 

East of the Salmon and Frank Mackie Glaciers, the top of the 

Unuk River Formation is a hornblende - feldspar porphyry flow at least 
20 m thick. In the Salmon Glacier area, the flow is coeval and 

texturally similar to the "Premier porphyry" dykes and Texas Creek 

plutonic suite. The lava also may be the upper bounding stratum for 

many precious metal veins (Alldrick, 1985). 

The Unuk River Formation has been interpreted as a subaqueous 

volcanic pile (Alldrick, 1988). Alldrick regards the andesitic 

stratovolcano as a predominantly subaerial structure with two brief 

periods of marine transgression as indicated by the thin-bedded 

siltstone members. 

Betty Creek Formation 

The Betty Creek Formation, conformably overlying the Unuk River 

Formation (Anderson & Thorkelson, 1990), contains characteristic 

hematitic maroon to green volcanic siltstone, greywacke, conglomerate 

and breccia. The members are massive, thick- or medium-bedded. 

The clastic sediments have likely been derived by weathering and 

erosion of Unuk River Formation tuffs and flows. The Betty Creek 

Formation is interpreted as a subaerial clastic apron of poorly sorted 

lahar deposits and reworked debris flows interbedded with onlapping 
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andesitic to dacitic volcanic rocks on the flanks of an andesitic 

stratovolcano constructed of Unuk River Formation rocks. Areas where 

Betty Creek Formation thins or wedges out represent paleotopographic 

highs (Anderson & Thorkelson, 1990). 

Mount Dilworth Formation 

In the eastern Iskut River map area, the Mount Dilworth Formation 

is the least heterogeneous and most extensive marker within the 

Hazelton Group. It consists of distinctive white, maroon or green 

weathering, siliceous felsic welded tuff and tuff breccia (Anderson, 

1989). This thin, distinctly colored unit is resistant, a 

cliff-former and is an important regional stratigraphic marker 

(Alldrick, 1988). 

The formation represents airfall deposits from a series of 

subaerial explosive felsic volcanic eruptions, and indicates the last 

volcanic event within the Hazelton Group. 

Salmon River Formation 

The Salmon River Formation, a thick assemblage of thin to 

medium-bedded siltstones and wackes, is comprised of two members. A 

thin, sandy bioclastic limestone occurs at the base. The overlying 

member has three facies that form north-trending belts. The Troy 

Ridge facies, informally known as the "pajama beds" is a distinctive 

black siliceous shale and white reworked tuff turbidite that occurs 

in the east Iskut map area. Along and west of the Unuk River is a 
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sequence of pillowed lava and limy to siliceous shale and 

siltstone/argillite of the Eskay Creek facies. This medial facies 

hosts the Eskay Creek deposit, which seems to be mainly stratabound 

within a sedimentary interval between felsic volcanic rocks in the 

footwall and hanging wall pillowed andesite lavas (Anderson & 

Evenchick, 1990). The westernmost Snippaker Mountain facies consists 

of andesitic volcaniclastics. 

If equivalent (Snippaker Mountain facies, Eskay Creek facies and 

Troy Ridge facies), these rocks might represent a volcanic arc in the 

west with rift-facies submarine pillow lavas and sedimentary rocks 

in the middle and distal, basinal volcanogenic turbidite in the east 

(Anderson & Thorkelson, 1990). 

Plutonism 

Plutonic rocks occur throughout the Iskut map area, but dominate 

in the southwest. In the past geologists have included all granite 

plutons as part of the Tertiary Coast Plutonic Complex. Recent 

mapping and geochronometry have helped to redefine the plutonic 

episodes. At least four episodes are recognized (Anderson, 1989): 

1. Late Triassic - Stikine plutonic suite, 
2. Early Jurassic - Texas Creek plutonic suite, 
3. Middle Jurassic - Three Sisters plutonic suite, 
4 .  Eocene - Hyder plutonic suite. 
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The Stikine plutonic suite, coeval with the Stuhini Group 

volcanic rocks, ranges in composition from gabbro, diorite, quartz 

monzodiorite to quartz monzonite (Anderson, 1989). 

The Early Jurassic Texas Creek plutonic suite is coeval with 

eruption of Lower Jurassic Hazelton Group volcanic rocks. These 

plutons are widespread, distinctive and metallogenically important. 

The Texas Creek plutonic suite comprises biotite- hornblende quartz 

monzodiorite and granodiorite plutons crosscut by alkali-feldspar- 

phyric andesite dykes, ie "Premier Porphyry" dykes (Anderson & Bevier, 

1990). The typical green-weathering appearance of the calc-alkaline 

suite indicates the suite's widespread alteration to chlorite and 

epidote . 

Typical Premier porphyry dykes are medium to dark green, 

composed of large (1 to 4 cm) orthoclase phenocrysts and smaller (0.5 

cm) plagioclase phenocrysts in a fine-grained crystalline matrix. 

Euhedral hornblende phenocrysts and quartz eyes are also common. The 

dykes are interpreted as a contemporaneous peripheral dyke phase of 

the main Texas Creek stock (Alldrick, 1985). These dykes are thought 

to have fed the porphyritic volcanic flows present at the top of the 

Unuk River andesitic sequence. 

The Texas Creek stock is interpreted to have formed a subsidiary 

magma chamber in the andesitic stratavolcano, and was emplaced at a 

depth of about 2 km. It is therefore an integral part of the Hazelton 
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group volcanic package and not part of the Coast Plutonic Complex as 

previously suggested (Alldrick, 1985). 

Previous to 1990, no Middle Jurassic plutons had been recognized 

in the Iskut River Map area. New dating indicates gabbro, diorite, 

monzodiorite and quartz monzonite make up the Middle Jurassic Three 

Sisters plutonic suite in the western and northern Iskut map area 

(Anderson, Thorkelson & Bevier, 1990). 

The Tertiary Hyder plutonic suite of the Coast Belt plutonic 

complex ranges in composition from quartz monzonite to granodiorite. 

The plutons lack dykes and preserved volcanic equivalents. Tertiary 

plutons crosscut all regional structural fabrics and are post-tectonic 

(Anderson & Bevier, 1990). 

Structure - Deformation - Metamorphism 
The regional structural pattern is a north - northwest - striking 

fold system of open to tight folds. The axial plane dips steeply 

west-southwest and the folds are doubly plunging, creating a series 

of canoe-shaped synclinal troughs in the Long Lake area. Local areas 

of shallow to moderately west-dipping penetrative foliation are common 

in the wallrocks adjacent to brittle and ductile faults (Alldrick, 

1988). 

During the Cretaceous, moderate deformation with lower 

greenschist facies regional metamorphism along north-trending fold 
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axes took place and major folds and slaty cleavage were formed 

(Alldrick, 1986). 

Mineralization 

Precious and base metal veins being developed in the area occur 

within Upper Triassic (e.g. Kerr, Doc, Inel, Snip, and Stonehouse 

deposits), Lower Jurassic (e.g. Premier and Sulphurets deposits) and 

lower Middle Jurassic (e.g. Eskay creek deposit) strata. For many 

deposits (e.g. Premier, Kerr, Inel and Snip) proximity to Early 

Jurassic calc-alkaline to alkaline plutonic intrusions, especially 

the alkali-feldspar porphyry variety (Premier porphyry) seems to be 

the main control, in which case the host strata are of secondary 

importance. 

The Eskay Creek deposit is an important exception where the 

precious metal veins seen to be mainly stratabound within a 

sedimentary and pillowed lava sequence of the Eskay Creek facies of 

the Salmon River Formation (Anderson, Thorkelson & Bevier, 1990). 

PROPERTY GEOLOGY 

During the 1990 field program, mapping was conducted along major 

creeks to determine the underlying lithologies. Figure 5 illustrates 

the Tide Lake Project's geology. As the work was of a reconnaissance 

nature, a scale of 1:10,000 was used. The lithological boundaries 

shown are approximate and more detailed mapping is required to better 
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define contacts. The symbols utilized correspond to the ones used 

in Figure 4. 

Areas mapped indicate that much of the property is underlain by 

andesitic volcanics with minor interbedded sedimentary rocks of the 

Unuk River Formation (unit 1). The eastern edge of the Arc 31 claim 

appears to by underlain by rocks of the Betty Creek Formation (unit 

2 ) ,  which includes mafic to intermediate tuffs and flows interbedded 

with distinctly coloured maroon, red and green epiclastic sedimentary 

rocks. 

Unuk River Formation 

The predominant unit in the area is the upper andesite member 

(le) of the Unuk River Formation which includes typically green to 

greyish green greenstone and fragmental rocks. The rocks are 

characterized by pervasive chlorite alteration and disseminated 

fine-grained pyrite. The fragmental rocks are generally 

matrix-supported (best seen in weathered surfaces), consisting of 

lithic, pumice and crystal fragments while the groundmass is composed 

of fine-grained fragments plus ash material. Fragments are typically 

angular, with lesser sub- angular to subrounded fragments. The size 

of fragments ranges from tuff to lapilli tuff to medium to coarse 

breccias. At sample location 39253,  fragments range up to 50 cm long. 

Alldrick (1988) notes that the coarsest fragmental rocks occur towards 

the top of the upper andesite member. 
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The west-southwest area of the Arc 30 claim is underlain by the 

upper siltstone member (Id) of the Unuk River Formation. These 

siltstones and minor shales are dark grey to black, fine- grained and 

thinly-bedded. The exposures are typically brightly coloured and 

gossanous due to the weathering of local pyrite alteration (up to 

15%) in the siltstones. The altered rocks are also sericitized and 

silicified. The contact between the siltstone (Id) and upper andesite 

member (le) was not observed in outcrop. 

Betty Creek Formation 

Overlying the Unuk River Formation in the eastern portion of 

the Arc 31 claim is the Betty Creek Formation which includes andesitic 

to dacitic tuffs and flows interbedded with distinctly colored maroon, 

red, and green clastic sedimentary rocks. In other areas of the 

Salmon River Valley, Alldrick (1988) notes that the basal contact is 

typically marked by a sharp colour change from greenish, chloritic 

andesitic tuffs of the Unuk River Formation to maroon, clastic 

sedimentary rocks. On the property, the actual contact was not 

identified but at sample location 39258, strong maroodred coloured, 

fine-grained sediments were noted. 

Mineralization 

During the mapping, 42 grab rock samples were collected and 

shipped to Vangeochem Labs in Vancouver for analysis for gold by 

atomic absorption plus 25 elements by inductively coupled plasma (ICP) 

spectrophotometry. Rock descriptions and assay results are found in 
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Appendix I and I1 respectively. Rock sample locations and results 

(Au, Ag, Cu, Pb, and Zn) are plotted on Figure 6. 

All the rock samples collected from the upper andesite member 

of the Unuk River Formation (le) and Betty Creek Formation returned 

negligible gold assays, the highest being 20 ppb, from samples #39292 

and #39279. 

The most significant results came from the gossanous upper 

siltstone member (Id) of the Unuk River Formation, located near the 

western boundary of the Arc 30 claim. Sample #39260 to #39265 were 

all elevated in gold, up to 1185 ppb, with some anomalous silver 

values and elevated copper, lead and zinc values. Results are as 

follows : 

The above samples are altered siltstones, strongly gossaned, 

silicified and sericitized accompanied by 1 to 10% pyrite 5 

arsenopyrite as disseminations and fracture fillings with quartz and 

weak carbonate. Alldrick (1988) states that this upper siltstone is 

host to precious metal veins at the East Gold Mine, approximately 750 
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m west, across the Bowser River. The unit also provides evidence for 

major offsets along the Millsite fault (located south of the Arc 31 

claim's southern boundary, shown on Figure 4). Samples collected from 

altered, pyritized shale to the north are generally low in gold, but 

contain elevated values in silver, lead and zinc, up to 44.0 ppm, 108 

ppm and 114 ppm respectively. 

PROPERTY GEOCHEMISTRY 

Systematic soil sampling, silt sampling and heavy mineral 

concentrate sediment sampling was carried out over selected areas of 

the property. A total of 178 soil samples, 9 silts and 8 heavy 

sediment samples were collected and analyzed in the same manner as 

previously described for the rock samples. Results are listed in 

Appendix I1 and analytical procedures are outlined in Appendix 111. 

The soil samples were collected along contour soil lines at 50 

m sample spacing, using a grubhoe. In all instances, the targeted 

soil horizon was the brown or reddish-brown, fine to medium-grained 

sand of the B horizon, at an average depth of 10-20 cm. Adjacent to 

glaciers and in areas of little soil development, the samples taken 

were tailings fines. When collecting silt samples, fine silt was 

taken by hand from free running active streams. Both soil and silts 

were collected into kraft paper bags. The heavy mineral concentrate 

samples were collected by passing stream sediments, scooped up using 

a stainless steel hand trowel, through a 10 mesh screen and catching 

2-3 kg of fines in a plastic bag. 
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Of the 141 soil samples collected from three contour lines 

(2500f, 3000' and 4000') on the Arc 31 claim, the highest gold value 

was 30 ppb from two locations on Line 4000, at 2+00N and 7+00N. Of 

the other elements analysed, silver was weak to moderately anomalous 

in numerous localities with the highest values on Line 3000 at 4+50S 

(1.5 pprn), 15+50S (1.0 ppm) and Line 2500 at 9+00S (0.9 pprn). In 

most instances, these correspondwith elevated zinc values (>I00 pprn). 

Silt and heavy sediment samples collected from creeks draining the 

Arc 31 claim returned low gold and silver values as well as base 

metals. 

Thirty-seven soil samples were collected from 2 soil contour 

lines (4000A' and 4500') on the Arc 30 claim. The best gold value 

was 30 ppb from Line 4000A, at 10+00N. Silver values range between 

0.1 to 0.8 ppm, zinc is up to 110 pprn while copper and lead values 

are low. Silts and heavy mineral concentrate sediment samples, taken 

at the western boundary, carry little mineralization. 

CONCLUSIONS AND RECOMMENDATIONS 

The Phase I reconnaissance exploration propram on the Tide Lake 

Project of Santa Marina Gold Ltd. was completed during the 1990 field 

season. Work consisted of geological mapping and rock sampling in 

conjunction with geochemical silt, soil and heavy mineral concentrate 

sediment sampling. Surveys covered selected areas of the property to 

identify anomalous precious and base metal showings or favourable 

stratigraphy to host such deposits. 
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The property was found to be underlain largely by the Unuk River 

Formation (Lower Jurassic) of the Hazelton Group, dominated by 

volcanics of the upper andesite member (le) with lesser sedimentary 

rocks of the upper siltstone member (Id). Overlying the Unuk River 

Formation in the eastern portion of the Arc 31 claim is the Betty 

Creek Formation which includes andesitic to dacitic tuffs and flows 

interbedded with maroon, red and green clastic sedimentary rocks. 

The best potential host for precious metal mineralization identified 

so far appears to be the gossanous siltstones of the Unuk River 

Formation (unit id) which occur on the western edge of the Arc 30 

claim. The fact that this unit is known to host precious metal veins 

at the East Gold Mine, approximately 3/4 km west, makes this a very 

favourable target for further exploration. 

A total of 42 rock, 9 silt, 8 heavy mineral concentrate sediment 

and 178 soil samples were collected and sent for gold assay and 25 

element ICP analysis. An anomalous zone was identified near the 

western edge of the Arc 30 claim where rock samples 39260 to 39265 

returned anomalous gold and silver responses as well as some elevated 

base metal values. Sample #39260 assayed 1185 ppb Au, 388 ppm Cu and 

193 ppm Zn. Sample #39264 returned values of 810 ppb Au, 43.0 ppm Ag 

and 167 ppm Zn. The source of the anomalies is the gossanous altered 

siltstone of the Unuk River Formation. It contains up to 15% pyrite 

+ arsenopyrite as disseminations and fracture fillings accompanied by - 

quartz. The rocks are sericitized and silicified. 
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Several other spot anomalies were identified by the contour soil 

sampling and, although values are fairly weak, they warrant follow-up. 

Recommendations for further work on the Tide Lake Project are 

made below, based on results from the 1990 exploration program: 

1) Physically locate the western claim boundaries; 

2)Establish a grid for control over the anomalous area of the 

Arc 30 claim, accompanied by detailed mapping, sampling, 

trenching and geophysics to better define and outline 

anomalies; 

3)Continue soil contour lines and regional mapping over the west 

portion of the Arc 30 claim to evaluate untested ground. 

STATEMENT OF EXPENDITURES 

Mobilization/Demobilization 
(prorated from Stewart Project) 

Wages : 
G. Cavey (consulting geologist) 1.5 days @ $525/day $ 787.50 
L. Lewis (geologist) 3 days @ $350/day 1,050.00 
S. Baillie ( " ) 3 days @ $330/day 990.00 
T. McGowen (field assistant) 3 days @ $280/day 840.00 
C. Birarda ( " ) 3 days @ $270/day 810.00 
C. Churchill ( " ) 3 days @ $250/day 750.00 
M. Davies ( " ) 3 days @ $250/day 750.00 
L. Azzopardi ( " ) 4 days @ $250/day 1.000.00 

Total $ 6,977.50 

Engineering, Supervision & Administation 
Support Costs (Camp, Expediting, etc.) 
Transportation & Communication 
Helicopter 
Analyses 
Report Costs (partial only) 

Total Expenditures 
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A .5 gram sample is diaested w i t h  5 rl o f  3:1:2 H C l  to HNOJ to H 2 0  at 95 OC for  90 rinutes and is diluted to 10 rl with water, 
This leach is partial for Al, Ba, Ca, Cr, fe, K, tlg, tln, Na, P, Sn, Sr and N.  
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A . 5  g r a a  s a r p l e  i s  d i g e s t e d  v i t h  5 a1 o f  3:1:2 HCI t o  HNOj t o  H20 a t  95 OC f o r  90 minutes  and is d i l u t e d  t o  10 r l  with water,  
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Rax i  r u m  D e t e c t  i o n  
( - L e s s  Than n i n i r u r  

A .5 g r a r  sample i s  d i g e s t e d  w i t h  5 r l  o f  3:1:2 HCl t o  HNO, t o  H20 a t  95 OC f o r  90 minutes  and i s  d i l u t e d  t o  10 e l  v i t h  v a t e r .  
T h i s l e a c h i s p a r t i a l  fo r  Al,  Ba, Ca, Cr, f e ,  K, fig, tln, Na, P, Sn, Sr a n d N .  
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October 19, 1990 

TO: Mr. Bernie Dewonck 
OREQUEST CONSULTANTS LTD. 
306 - 595 Howe Street 
Vancouver, BC VGC 2T5 

FROM : VANGEOCHEM LAB LIMITED 
1630 Pandora Street 
Vancouver, BC V5L l L 6  

SUBJECT: Analytical procedure used to determine gold by fire 
assay method and detect by atomic absorption 
spectrophotometry in geological samples. 

Method of Sample Preparation 

(a) Geochemical soil, silt or rock samples were received at 
the laboratory in high wet-strength, 4. x 6 " ,  Kraft 
paper bags. Rock samples would be received in poly ore 
bags. 

( b )  Dried soil and silt samples were sifted by hand using 
an 8" diameter, 80-mesh, stainless steel sieve. The 
plus 80-mesh fraction was rejected. The minus 80-mesh 
fraction was transferred into a new bag for subsequent 
analyses. 

( c )  Dried rock samples were crushed using a jaw crusher and 
pulverized to 100-mesh or finer by using a disc mill. 
The pulverized samples were then put in a new bag for 
subsequent analyses. 

2. Method of Extraction 

(a) 20.0 to 30.0 grams of the pulp samples were used. 
samples were weighed out using a top-loading balance 
and deposited into individual fusion pots. 

( b )  A flux of litharge, soda ash, silica, borax, and, 
either flour or potassium nitrite is added. The 
samples are then fused at 1900 degrees Farenhiet to 
form a lead "buttonu. 
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(c) The gold is extracted by cupellation and parted with 
diluted nitric acid. 

(dl The gold beads are retained for subsequent measurement. 

3 .  Method of D e t e c t i o n  

(a) The gold beads are dissolved by boiling with 
concentrated aqua regia solution in hot water bath. 

( b )  The detection of gold was performed with a Techtron 
model AA5 Atomic Absorption ~pectrophotometer with a 
gold hollow cathode lamp. The results were read out on 
a strip chart recorder. The gold values, in parts per 
billion, were calculated by comparing them with a set 
of known gold standards. 

4. Analysts 

T.he analyses were supervised or determined by Mr. Raymond 
Chan or Mr. Conway Chun and his laboratory staff. 

Raymond Chan 
VANGEOCHEM LAB LIMITED 
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3. Method of Analyses 

The ICP analyses elements were determined by using a 
Jarrell-Ash ICAP model 9000 directly reading the 
spectrophotometric emissions. All major matrix and trace 
elements are interelement corrected. All data are 
subsequently stored onto disketts. 

4 Analysts 

The analyses were supervised or determined by Mr. Conway 
Chun or Mr. Raymond Chan and his laboratory staff. 

Raymond Chan 
VANGEOCHEM LAB LIMITED 
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November 1 9 ,  1990  

TO: M r .  B e r n i e  Dewonck 
OREQUEST CONSULTANTS LTD.  
306 - 595  Howe S t r e e t  
Vancouver ,  BC V6C 2T5 

FROM : VANGEOCHEM LAB LIMITED 
1630  P a n d o r a  S t r e e t  
Vancouver ,  BC V5L 1L6 

SUBJECT: A n l y t i c a l  P r o c e d u r e  f a r  Heavy M i ~ i e r a l  S e p a r a t i o n  o f  
A l l u v i a l  s a m p l e s  o r  c o a r s e l y  g r o u n d  r o c k s .  

1. Method of Sample  P r e p a r a t i o n  

( a )  A l l u v i a l  s a m p l e s  a r e  r e c e i v e d  a t  t h e  l a b o r a t o r y  i n  h i g h  
w e t - s t r e n g t h ,  4 "  x 6 ' ! ,  K r a f t  p a p e r  b a g s .  C o a r s e l y  
g r o u n d  r o c k s  a re  r e c e i v e d  i n  p o l y  o r e  b a g s .  

( b )  Samples  a re  wet  s c r e e n e d  b y  hand  u s i n g  a n  1 8 "  d i a m e t e r ,  
18-mesh s t a i n l e s s  s t e e l  s i e v e .  The p l u s  18-mesh 
f r a c t i o n s  a r e  r e j e c t e d .  T h e  minus  18-mesh f r a c t i o n s  
a r e  washed f r e e  o f  o r g a n i c  m a t t e r  a n d  s l i m e  p a r t i c l e s .  
T h e s e  f r a c t i o n s  a r e  t h e n  d r i e d .  

( c )  D r i e d  s a m p l e s  a r e  t r a n s f e r r e d  t o  new h a g s  f o r  
s u b s e q u e n t  a n a l y s e s .  

2 .  Method o f  Heavy M i n e r a l  S e p a r a t i o n  

( a )  Samples  o f  up  t o  400 g rams  a r e  p l a c e d  i n t o  1 0 0 0  m l  
b e a k e r s .  T e t r a b r o m o e t h a n e  w i t h  a S . G .  of 2 . 9 5  i s  a d d e d  
t o  f i l l  t h e  b e a k e r s .  The m i x t u r e  is s t i r r e d  t o  f r e e  
a i r  p o c k e t s  a n d  t o  i n i t i a t e  s e p a r a t i o n .  The m i x t u r e  is 
l e f t  f o r  1 5  - 30 m i n u t e s  f o r  t h e  p l u s  and  minus  S . G .  
2 . 9 5  m a t e r i a l  t o  s e p a r a t e .  

( b )  The b u l k  of t h e  l i g h t e r  t h a n  S . G .  2 . 3 5  m a t e r i a l  is  
removed which  f l o a t s  on t o p  o f  t h e  t e t r a b r o m o e t h a n e  
s o l u t i o n .  

( c )  The h e a v i e r  t h a n  S.G.2.95 m a t e r i a l  and  t e t r a b r o m o e t h a n e  
is s t i r r e d  i n t o  a l a r g e  s i z e  b u r e t  and l e f t  for  IF; - 30 
m i n u t e s .  
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(dl The heavy minerals are then removed from the bottom of 
the buret and filtered. This is then washed several 
times with acetone and dried on the hot plate. 

(e) The dried heavy minerals are then put into envelopes 
for subsequent analyses. 

3. Analysts 

The procedures are supervised by Mr. Conway Chun or Mr. 
Raymond Chan and his laboratory staff. 

Raymond Chan 
VANGEOCHEM LAB LIMITED 
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LOWER JURASSIC 

UNUK RIVER FORMATION 

1 1 d Argillite, siltstorle 
l e  Andesite tuffs and flows 

BETTY CREEK FORMATION 

2 Andesitic to dacitic tuffs interbedded with rnaroorl, 
red, green clastic sedirrlentary rocks 

SYMBOLS 

-- Geoloy ical bourldary (approximate) 

y\nn Fault (approximate) 

y$ 5y Foliation, shear (vertical. inclined) 

)( ,,& Bedding and dyke orientation; vertical, inclined 

A Rock sample location 

ABBREVIATIONS 

carb carbonate chl chlorite 
ep epidote gos gossanous 
ser sericite silic silicified 

AFL Ar~desitic porphyr~tic feldspar lapilli 
&?fZAFj>C ' 

, FCT Felsic, crystal and lithic tuff 
I FP Feldspar porphyry 

TT Intermediate tuff 
k\ MIT Maficlintermediate tuff 

M IV Mafic/intermed~ate volcanic 
,, MV Mafic volcanic 

?:i M S  Maroon coloured f gr. sedlment 
MT M n f ~ c t u f f  

'"v Quartz vein 
.{ r SS Sericite schist d SH Shale 
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