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1. SUMMARY 

On May 5, 1988 Echo Bay Mines entered into a joint 

venture agreement with Rhyolite Resources Inc. to perform 

exploration work on a package of ground known as the North 

Texada Joint Venture. The primary target was gold skarn 

mineralization within the Quatsino Limestones, and associated 

with both the Karmutsen Group volcanics and the Island 

Intrusive suite of diorites and monzonites. Of secondary 

interest were the shear hosted vein deposits with known gold 

mineralization confined within the Karmutsen Volcanics. 

Considerable exploration work has been carried out on 

the island by various workers and the volume of data 

necessitated an overall review and compilation of the 

material. Much of this past summerls work focused on 

locating and resampling old known showings, as well as 

locating and mapping new showings. 

Mapping and prospecting at 1:5000 scale was carried out 

on the volcanic terrain referred to as the Surprise Mountain 

area. Old prospects were tested by minor trenching and 

channel sampling to confirm reported values. 

Portions of grids in the M-21 and Paris Mine areas were 

reconstructed. Mapping of the M-21 and Yew grids was carried 

out at 1:1000 scale; 21 line kilometers of total field 

magnetometer surveying was also carried out. The old Paris 

Mine site was mapped at a 1:500 scale; old trenches crossing 

the skarn zone were cleaned and resampled. 

Previous magnetic data was reprocessed using 'in house1 

computers for use at metric scales. 



2. PROPERTY HISTORY 

Texada Island has a long and colorful mining history 

which dates back to the late 18001s when miners and 

prospectors first discovered gold in volcanic hosted quartz 

veins on Surprise Mountain. Further discoveries of gold and 

copper led to the development of several mines at the turn of 

the century. Table 1 lists the reported statistics for the 

various mines on the island. The largest producer was the 

Texada Iron Mine (in operation until 1977) which produced in 

the order of 10 million tons of iron ore concentrate and 

1,897 ounces of gold. The Marble Bay Mine, a copper-gold 

skarn, was the largest producer of gold on the island. From 

n 1899 to 1929 314,200 tons of ore were produced and 50,001 

ounces of gold recovered. Historical production from these 

past producers is more than 105,000 ounces of gold. 

Little work was carried out during the mid 19001s but 

exploration activities were renewed in the early 19701s and 

continues to this day. Many players have worked on the 

various showings and deposit types. A historical summary of 

this work can be found in the bibliography. 

Rhyolite Resources Inc. have put together a contiguous 

package of claims which covers the northern end of Texada 

Island and is known as the North Texada Joint Venture 

3. IDCATION AND ACCESS 

P The claims are located on the northern end of Texada 

Island approximately 120 air kilometers northwest of 

Vancouver (Fig 1). The property is located in the Nanaimo 

Mining District and can be found on NTS map sheet 92F/15. 

Access to the island is by air or land via ferry. Local 



LOCATION MAP 
FIGURE 1 
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Island and to Powell River on the mainland. Ferry service 

from Powell River runs continuously throughout the day. 

Surface access from Vancouver is via highway #lo1 and the 

B.C. Ferries system to Powell River. This trip takes the 

better part of a day to travel. 

Access to showings on the island is excellent with a 
well developed system of secondary and logging roads. 

4. CLAIM DATA 

At present the North Texada Joint Venture comprises 120 

claims and/or fractional claims, and 25 crown grants (Fig 2). 

?I The following table lists these claims and crown grants 
&A according to grouping titles. 

North Texada Joint Venture Claim Grow 

f? ECHO BAY IIINES LTD. YEW GROUP N. TEXADA 

CLAIM NAlE RECORD # CLAIM SIZE CLAIII UNIT STAKE DTE EXPIRY DTE OWNER _----_--__--_---------------------------------------------------------------------------------------- 
FIR FR 1299 1.88 UNITS 1983/81/18 1989/81/18 RHYOLITE 

YEW 1987 1.88 UNITS 1985/01/31 1989/81/31 RHYOLITE 

YEW 2 1988 1.88 UNITS 1985/81/31 1989/81/31 RHYOLITE 
I 

YEW 3 1989 1.88 UNITS 1985/81/31 1989/81/31 RHYOLITE 
I 

YEW 4 1998 1.80 UNITS 1985/81/31 1989/81/31 RHYOLITE 

YEW 5 1991 1.08 UNITS 1985/81/31 1989/81/31 RHYOLITE 

fl YEW 6 1992 1.88 UNITS 1985/01/31 1989/81/31 RHYOLITE 

ki YEW 7 1993 1.88 UNITS 1985/81/31 1989/81/31 RHYOLITE 

9 YEW 8 1994 1.80 UNITS 1985/81/31 1989/81/31 RHYOLITE 

hd YEW FR 1995 1.00 UNITS 1985/81/31 1989/81/31 RHYOLITE 

YEW FR 2 1996 1.80 UNITS 1985/81/31 1989/81/31 RHYOLITE 

YEW FR 4 1998 1.88 UNITS 1985/81/31 1989/81/31 RHYOLITE 

AJAX FR 2727 1.88 UNITS 1987/87/82 1989/87/82 J.E. NEWIIAN 

GOLDEN ROD 662 1.00 UNITS 1988/87/15 1989/87/15 RHYOLITE 

GOLDEN ROD 2 , . 661 1.88 UNITS 1988/87/15 1989/87/15 RHYOLITE 

GOLDEN ROD FR 663 1.80 UNITS 1988/07/15 1989/87/15 RHYOLITE 



I) ECHO BAY HINES LTD. YEW GROUP N. TEXADA 

CLAIH NAHE 
. - - - - - - - - - - - - - - - - - - - -  

LINDEN FR 

LINDEN FR 2 

LINDEN 

LINDEN 2 

YEW FR 7 

YEW 9 

RECORD t CLAIH SIZE CLAIH UNIT STAKE DTE EXPIRY DTE OWNER --------------------------------------------------------------------- 
1016 1.00 UNITS 1981/10/13 1989/10/13 RHYOLITE 

1017 1.00 UNITS 1981/1@/13 1989/10/13 RHYOLITE 

1018 1.00 UNITS 1981/10/13 1989/10/13 RHYOLITE 

1019 1.00 UNITS 1981/10/13 1989/10/13 RHYOLITE 

3203 1.00 UNIT 1988/12/09 1989/12/09 ECHO BAY MINES LTD. 

3241 1.00 UNIT 1989/02/15 1990/02/15 ECHO BAY MINES LTD. 

YEW 10 

TEX 

3242 1.00 UNIT 1989/82/15 1990/02/15 ECHO BAY MINES LTD. 

1333 16.00 UNITS 1983/03/08 1990/03/00 RHYOLITE 

n ADA 1334 12.00 UNITS 1983/03/08 1990/03/08 RHYOLITE 

ADA FR 2115 1.00 UNITS 1985/04/12 1990/01/12 RHYOLITE 

n GABRIOLA FR (TEXADA) 37596 1.00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

LEONARD 37600 1.00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

PRIEST 

CADET-KEY FR 

LAP NO. 8 FR 

LAP NO. 7 FR 

GLADYS C 

HARBLE BAY FR 2 

SNO 

MARJORIE 

BIRCH 

BAR' 5 

BAR 6 

HAG 1 

HAG 2 

HAG 3 

37601 I. 00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

37602 1.00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

37597 1.00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

37598 1.00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

37 599 1.00 UNIT 1974/06/17 1992/06/17 RHYOLITE 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1975/01/03 1993/01/03 RHYOLITE 

1975/01/23 1993/01/23 RHYOLITE 

1974/09/09 1993/09/09 RHYOLITE 

1974/11/07 1993/11/07 RHYOLITE 

1974/11/15 1993/11/15 RHYOLITE 

1974/11/15 1993/11/15 RHYOLITE 

1974/11/18 1993/11/18 RHYOLITE 

1974/11/18 1993/11/18 RHYOLITE 

1974/11/18 1993/11/18 RHYOLITE 

HAG 4 37938 1.00 UNIT 1974/11/18 1993/11/18 RHYOLITE 

HAG 5 37939 1.00 UNIT 1974/11/18 1993/11/18 RHYOLITE 

GEH 118 I. 00 UNIT 1976/10/01 1994/10/01 RHYOLITE 



- 

ECHO BAY HINES LTD. CORTEZ GROUP 

CLAIH NAHE --------------------- 
CB 

WP 

JON 

ECHO 

RICHARD 

PAUL FR 

PAUL 

RICHARD 2 

JON 2 

BAY 

O O L ~  1 

GOLD 2 

CORTEZ 

CORTEZ 2 

CORTEZ 3 

CORTEZ 4 

CORTEZ 7 

CORTEZ 8 

CORTEZ 9 

CORTEZ 10 

CORTEZ 11 

CORTEZ 12 

CORTEZ 13 

CORTEZ 14 

CORTEZ 15 

CORTEZ 16 

CORTEZ 5 

CORTEZ 6 

RECORD (r CLAM SIZE CLAIR UNIT STAXE DTE EXPIRY DTE OWNER ............................................................................... 
2666 9.00 UNITS 1987/05/1S 1989/05/15 RHYOLITE 

2667 4.00 UNITS 1987/05/15 1989/05/15 RHYOLITE 

3205 1.00 UNIT 1988/12/03 1989/12/03 ECHO BAY HINES LTD. 

3206 1.00 UNIT 1988/12/03 1989/12/03 ECHO BAY WINES LTD. 

3208 1.00 UNIT 1988/12/04 1989/12/04 ECHO BAY RINES LTD. 

3209 1.00 UNIT 1988/12/04 1989/12/04 ECHO BAY MINES LTD. 

3207 1.00 UNIT 1988/12/04 1989/12/04 ECHO BAY WINES LTD. 

1.00 UNIT 

1.00 UNIT 

1.00 UNITS 

1.00 UNITS 

1.00 UNITS 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1.00 UNIT 

1988/12/08 1989/12/88 ECHO BAY MINES LTD. 

1989/02/14 1990/02/14 ECHO BAY RINES LTD. 

1983/03/08 1990/03/08 RHYOLITE 

1983/03/08 1990/03/08 RHYOLITE 

1983/03/08 1990/03/08 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

1974/06/27 1990/06/27 RHYOLITE 

37626 1.00 UNIT 1974/06/27 1990/86/27 RHYOLITE 

37619 1.00 UNIT 1974/07/02 1990/87/02 RHYOLITE 

37620 1.00 UNIT 1974/07/02 1990/07/02 RHYOLITE 

37634 1.00 UNIT 1974/07/02 1990/07/02 RHYOLITE 

37635 1.00 UNIT 1974/07/02 1990/07/02 RHYOLITE 

37636 1.00 UNIT 1974/07/02 1990/07/02 RHYOLITE 

37760 1.00 UNIT 1974/09/20 1991/09/20 RHYOLITE 

37761 1.00 UNITS 1974/09/20 1991/09/20 RHYOLITE 

37762 1.00 UNITS 1974/09/20 1991/09/20 RHYOLITE 

37763 1.00 UNIT 1974/09/20 1991/09/20 RHYOLITE 

- 6 -  



ECHO BAY HINES LTD. CORTEZ GROUP 

CLAIH NAME .--------------------- 

ED 8 

ED 9 

ED 10 

ED I1 

ED 12 

ED 13 

ED 14 

ED 15 

ED 16 

ED 17 

ED FR 1 

HUHAK 

HUHAK A 

HUHAK B 

IRISH I 

EAGLE 1 

EAGLE 2 

EAGLE 3 

EAGLE 4 

RECORD t CLAIH SIZE CLAIH UNIT STAKE DTE EXPIRY DTE OWNER --------------------------------------------------------------------. 

37764 1.00 UNIT 1974/09/20 1991/09/20 RHYOLITE 

37765 1.80 UNIT 1974/09/20 1991/09/20 RHYOLITE 

37766 1.80 UNIT 1974/09/20 1991/09/20 RHYOLITE 

37767 1.00 UNIT 1974/09/20 1991/89/20 RHYOLITE 

33768 1.00 UNIT 1974/09/20 1991/09/20 RHYOLITE 

37769 1.00 UNIT 1974/09/20 1991/09/20 RHYOLITE 

37940 1.00 UNIT 1974/11/15 1991/11/15 RHYOLITE 

37941 1.00 UNIT 1974/11/15 1991/11/15 RHYOLITE 

37942 1.00 UNIT 1974/11/15 1991/11/15 RHYOLITE 

37943 1.00 UNIT 1974/11/15 1991/11/15 RHYOLITE 

37959 1.00 UNIT 1974/12/12 1991/12/12 RHYOLITE 

220 1.00 UNIT 1978/03/21 1992/03/21 RHYOLITE 

244 1.00 UNIT 1978/05/23 1992/05/23 RHYOLITE 

245 1.00 UNIT 1978/05/23 1992/05/23 RHYOLITE 

37706 1.00 UNIT 1974/08/20 1993/08/20 RHYOLITE 

37884 1.00 UNIT 1974/10/28 1993/10/28 RHYOLITE 

37885 1.00 UNIT 1974/10/28 1993/10/28 RHYOLITE 

37886 1.00 UNIT 1974/10/28 1993/10/28 RHYOLITE 

37887 1.00 UNIT 1974/10/28 1993/10/28 RHYOLITE 

IRISH 2 A  42 1.00 UNIT 1975/11/21 1993/11/21 RHYOLITE 

BOLIVAR 24 37971 

BOLIVAR 101 37987 

BOLIVAR 102 37988 

BOLIVAR 103 37989 

1.00 UNIT 1974/12/23 1993/12/23 RHYOLITE 

1.80 UNITS 1974/12/30 1993/12/30 RHYOLITE 

1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 104 37990 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 105 37991 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 106 37992 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 107 37993 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 112 37994 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 113 37995 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 114 37996 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 115 37998 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 116 37999 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 117 38002 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 



II ECHO BAY HINES LTD. CORTEZ GROUP 

CLAIM NAHE RECORD I CLAIH SIZE CLAIH UNIT STAKE DTE EXPIRY DTE OWNER -------------------.-------------------------------------------------------------------- 
BOLIVAR 118 38003 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 119 38004 1.00 UNITS 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 122 38000 1.00 UNIT 1974/12/30 1993/12/30 RHYOLITE 

BOLIVAR 123 38001 1.00 UNIT 1974/12/30 1993/12/30 RHYOLITE 

ALI BABA 108 37997 1.00 UNIT 1974/12/30 1993/12/30 RHYOLITE 

IRISH 2B 43 I. 00 UNIT 0000/00/00 1995/11/21 RHYOLITE 

N. TEXADA - CROWN GRANTS 

CLAIH NAHE RECORD 8 CLAIH SIZE CLAIH UNIT ....................................................... 
CG POTASA LOT121 1.00 UNITS 

CG HUB FR LOT300A 1.00 UNIT 

CG SILVER KING LOT181 1.00 UNIT 

CG HOUNTAIN CHIEF LOT55 * 1.00 UNIT 

CG SILVER TIP LOT44 * 1.00 UNIT 

CG VICTORIA PORTION LOT47A 1.00 UNIT 

CG NANCY BELL LOT46 * 1.08 UNIT 

CG TEXADA PORTION LOT48A 1.00 UNIT 

CG EX RAY 3 LOT63 * 1.00 UNIT 

CG HAUDE ADAHS LOT57 1.08 UNIT 

CG COLUHBIA LQT58 * 1.60 UNIT 

CG THYEE LqTlas 1.00 UNIT 

CG WHISTLER LOT106 1.00 UNIT 

CG GOLDEN ERA LOT104 1.00 UNIT 

CG OLIVIA LOT179 1.00 UNIT 

CG IRON HORSE LOT176 1.00 UNIT 

CG SAXON LOT175 1.00 UNIT 

0 
CG LION LOT174 1.00 UNIT 

CG TEXADA LOT243 1.00 UNIT 

CG HIDAS FR LOT215 1.00 UNIT 

CG STURT BAY 1 LOT158 1.00 UNIT 

CG STURT BAY 3 LOT160 1.00 UNIT 

CG APACHA 

CG HOLLY 

LOT59 1.00 UNIT 

LOT56 1.00 UNIT 

CG RAH LOT147 1.00 UNIT 

CG WESTGATE LOT148 1.00 UNIT 

0 
CG RETRIEVER LOT150 1.00 UNIT 

* Part of Yew Group of claims 
- 8 -  





I 
4. REGIONAL GEOLOGY 

I 

Vancouver Island and Texada Island are underlain by 

Upper Paleozoic and Lower Mesozoic sedimentary and volcanic 

units. Sicker Group (limestones and cherts) rocks represent 

the Upper Paleozoic and occur at the southern end of Texada 

Island. An unconformity(?) marked by a suite of dykes and 

sills of gabbro plus minor peridotite exists between the 

Sicker Group and overlying volcanics. Muller et.al. (1969) 

believes these intrusions are comagmatic with Karmutsen 

volcanic rocks. 

Vancouver Group rocks dominate the map area. The group 

is divided into three main divisions; 1) a lower volcanic 

package of Upper Triassic age called the Karmutsen Formation; 

2) a middle group of massive limestones of Upper Triassic age 

known as the Quatsino Limestones; 3) an upper division 

composed of a lower sedimentary package and an upper volcanic 

package called the Bonanza subgroup. 

Mid to Upper Jurassic Island Intrusives intrude the 

previously mentioned units. The Island Intrusives are 

granodiorite to quartz diorite in composition with less 

common quartz monzonites also present. 

Early structures documented by Carlisle and Suzuki 

(1965) indicate that folding and faulting took place prior to 

the emplacement of the Island Intrusives. Folding is 

believed to be a result of movement along north trending 

3 vertical fault zones. Strong northwest structures are 
developed in the Island ~ntrusives and are therefore of 

Middle Mesozoic age. A major unconformity separates the 

Vancouver Group from the Upper Triassic and Lower Cretaceous 

Nanaimo Group. Tertiary (?)  faults and dykes trending 290 

degrees are less altered than the Mesozoic northwest 



structures and are believed to be the youngest structural 

event in the region (Muller et. al. 1969). 

5 .  PROPERTY GEOLOGY 

Texada Group volcanics (correlative with Karmutsen 

volcanics on Vancouver Island) underlie the southwest portion 

of the property. Predominantly basaltic, Texada Group 

stratigraphy consists of feldspar phyric, fine grained 

massive, and pillowed flows, tuffaceous and/or agglomerate 

horizons, and subvolcanic sills. This stratigraphy strikes 

northwesterly and both youngs and dips shallowly to the 

northeast; there is no evidence of folding. The Texada Group 

is best exposed in the Surprise Mountain area of the 

property. Limestone interbeds are common within the upper 

part of the volcanics package; the unit overlies a feldspar 

phyric basalt and is in turn overlain by pillowed basalts on 

Surprise Mountain. Fossils date the Intraformational 

Limestone Unit as Upper Karnian (Muller et.al. 1969). The 

volcanic package is metamorphosed to pumpellyite- 

subgreenschist facies as evidenced by the occurrence of 

chlorite, carbonate and pumpellyite and quartz in amygdales 

(Muller et.al. 1969). 

The Quatsino Limestone, locally known as the Marble Bay 

Formation, conformably overlies the Texada Group. The 

limestones are characterized by massive or thick beds of 

microcrystalline carbonate. Generally very calcic with less 

than one percent MgO, however, towards the north end of the 

island limestone quarrying by Ash Grove Cement in the Blubber 

Bay Quarry indicates a zone up to several hundred feet thick 

of high MgO limestones (pers. corn. R. Grainger). In parts 

the limestone shows fine laminations, presumably shale or 

siltstone. Quatsino rocks are generally flat lying or gently 

dipping to the northeast on the western side of Texada Island 



by the Blubber Bay quarry; to the east of the quarry the 

limestones show intense folding possibly related to movement 

along fault zones. Some rotation of bedding due to faulting 

is also probable. Proximal to intrusions and dykes the 

limestone becomes weak to strongly bleached and 

recrystallized. This bleaching and recrystallization is a 

key indicator of metasomatic alteration and associated with 

skarn formation within the limestone. 

The Island Intrusive suite is exposed at various 

localities throughout the island. Rocks are typically 

granodiorite to diorite in composition, however intrusives at 

the Texada Iron Mines are classed as quartz monzonite by 

Sangster (1969). The intrusion along the east coast of 

Texada by the Little Billie Mine has been classed as a 

granodiorite; intrusions by the Paris and Loyal mines are 

hornblende quartz diorites. Dykes of andesitic to dacitic 

composition are commonly found throughout the limestone unit. 

They occupy two distinct orientations; the first at an 

azimuth of 340 to 350 degrees, and the second at 270 degrees. 

The later dykes offset the former and show less alteration. 

A quartz-feldspar porphyry dyke crosscut the north end of the 

island in the Paris area at an azimuth of 340 degrees. 

Contact relationships indicate that it is older than the more 

basic dykes, but is offset by the northerly trending faults. 

This dyke may be Tertiary (?)  in age. 

The most significant form of mineralization on the 

island is skarn developed in the limestones and volcanics 

adjacent to dykes and plugs of the Island Intrusives. The 

skarns can be classified into two distinct types based on 

mineralogy and economic commodities. Iron skarns (Texada 

Iron Mines) were major producers of magnetite, some copper 

and lesser gold. Copper skarns near Van Anda produced 

appreciable amounts of copper and gold. The Marble Bay Mine, 



a prime example of this skarn class produced over 50,000 

ounces of gold from 314,000 tons of ore during the early 

1900's. Gangue mineralogy in both cases consists of prograde 

garnet-pyroxene and retrograde amphibole-epidote with 

wollastonite noted in some copper skarns. 

Shear hosted quartz veins with varying amounts of gold, 

silver, pyrite, arsenopyrite, sphalerite, galena, 

chalcopyrite and pyrrhotite are common within the volcanics 

at Surprise Mountain. Table 1 lists the recorded producers 

from the island. Vein deposits tend to be small, but high 

grade gold producers, or copper rich with little associated 

gold. 

TABLE 1 

Calculated Grade 
HIE Years of Tw l u  O u m  6old Silver Coppr Fe Conc. Deposit Type 

Production Produced Produced oz/t 0th % tons 

Texada Iron 

Harble Bay 
Little Billie 

k n e l l  
Copper &leen 
Loyal 
Retriever 
Uarjorie 
6ea 

Total 

Magnetite skarn 

Copper-gold skarn 
Coppergold skarn 

Copper-gold skarn 
Coppergold skarn 
Copper-gold skarn 
Shearhein deposit 
Shear/vein deposit 
Shearhein deposit 



7. EXPLORATION PROGRAM 

7.1 General 

The exploration program was divided into two areas of 

interest. The primary target was copper-gold skarns similar 

to the Marble Bay Mine, but with tonnage projections in the 

two to three million tonne range grading 8 grams gold per 

tonne or better. Skarns of significant size are known to 

develop at the volcanic/limestone contact such as those at 

Texada Iron Mines. 

The second target was shear hosted polymetallic quartz 

veins with gold mineralization found within the Karmutsen 

volcanics. The main area of interest, Surprise Mountain, has 

had a considerable amount of work (much of it undocumented) 

done on it over the years. A deposit of one million tonnes 

grading 15 grams gold per tonne would be required. 

Much of the program involved the compilation of data from 

various sources in order to develop an overview of the 

property and assess previous gold exploration. Locating and 

sampling many of the old showings and re-establishing old 

grids occupied much of the exploration activities. Much of 

the compilation work is still in progress at this time and 

the following descriptions are preliminary observations and 

findings. 

7.2 E~loration Model - Gold Skarn Devosits 

The basic exploration model for skarn deposits is based 

on observations of both the Texada Iron Mine and the 

copper-gold skarns around Van Anda (Map 1, Fig. 3). 
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The copper-gold skarns historically tend to be moderate 

grade, low tonnage deposits. They are found within the 

limestone unit, associated with intrusive bodies and show a 

strong vertical structural control made evident by 

examination of the old plan and cross-section maps from the 

mines. ~conomic portions of the skarn are restricted within 

the larger vertical zones of silicate skarn development. The 

Marble Bay Mine has a vertical extent of approximately 1700 

feet, and produced 50,001 ounces of gold from 314,000 tons of 

ore. 

The skarn development is best seen at the Texada Iron 

Mines where significant tonnage (20 million tons) was 

developed along the flat lying contact between the volcanics 

and limestones proximal to the intrusive contact. At the 

Prescott pit, vertical shoots of skarn mineralization can be 

seen extending upwards from the main ore body for greater 

than 250 meters. 

Cross-sections of the Marble Bay Mine indicate that the 

skarn zone flattened out at depth, presumably as it neared 

the volcanic/limestone contact. No recorded geological 

information supports this hypothesis at the Marble Bay Mine, 

but the potential of a large tonnage deposit along the 

contact can be visualized. If the same chemical and 

structural parameters that govern the deposition of gold in 

copper-gold skarns within the limestone exist at the 

volcanics/limestone contact, then the potential for large 

tonnage high grade skarn zones is greatly enhanced. 

It is important that we identify surface expression of 

gold rich skarn mineralization regardless of size, as a guide 

to deeper large tonnage deposits. 



Two distinct areas, the M-21/Cadet area near the town of 

Vananda, and the Paris Mine area at the north end of the 

island became prominent from early compilation work. Much of 

the exploration program therefore focused on these areas. 

7.2.1 M-2 l/Cadet Grid Area 

The M-21/Cadet area is centered on a hornblende 

porphyritic diorite (4a) plug locally called the M-21 

intrusive (Map 1, 2). Airborne magnetic data [Boniwell 

(1988)l suggests that the plug is associated with a larger 

intrusive centered approximately one kilometer south of the 

town of Van Anda. The M-21 intrusive trends roughly 340-350 

degrees suggesting emplacement along an early structural 

break. Numerous old workings can be found along the contact 

between the intrusive and the Quatsino limestone, often 

occurring within embayments in the intrusive. Magnetite- 

garnet-pyroxene skarns containing chalcopyrite with lesser 

amounts of pyrite, pyrrhotite, epidote, and amphibole, 

characterize the skarn development. Gold is also associated 

with these skarns with values up to 0.66 ounces per ton 

reported from previous workers (Dasler 1986). 

In order to properly map and locate the various 

showings, 21 line kilometers of the old M-21 grid were 

re-established. This proved to be a time consuming job and 

revealed that the grid lines do not at times even closely 

approach their orthogonal projections as indicated on 

previous maps. Some questions exist as to the actual 

location of map features. No indication is made as to whether 

mapped geology is based on the true grid projections or an 



idealized grid projection. A new grid is recommended over 

this area to eliminate any ambiguities. 

The Volunteer Road Show (Map 2), which now lies on the 

Freeport-Van Anda Gold joint venture ground was drilled in 

1986 by Rhyolite Resources (Dasler 1986). Four shallow holes 

tested surface magnetite-garnet skarn which ran up o 0.34 

ounces gold per ton. Drill results were discouraging with 

the highest value being 160 ppb gold over 0.61 meters. 

Four old samples from the Volunteer Magnetite-Copper 

Shaft (Map 2) gave a range of values from 0.45 to 0.66 ounces 

gold per ton (15.45 to 22.6 grams gold per tonne). 

Resampling of the skarn by Echo Bay returned values of 1.47 

(XR31436) and 9.74 (XR31435) grams gold per tonne. Just 115 

meters southeast, resampling of magnetite-garnet skarn in an 

old pit resulted in an 8.88 gram per tonne gold sample 

(XR31438). 

The Cadet Show (Map 2) is a small plug of hornblende 

diorite just off the southern edge of the M-21 Intrusive with 

a well developed envelope of pyroxene-garnet skarn enclosing 

a magnetite-garnet core in contact with the intrusive. In 

1985 Searchlight Resources (Dasler 1986) drilled five short 

holes into this skarn to test surface values which ranged 

from 0.004 to 0.52 ounces gold per ton (0.14 to 17.8 grams 

gold per tonne). Drill results were poor with a high of 450 

ppb gold over 0.43 meters the best result. Resampling of the 

skarn by Echo Bay resulted in values of 1.58 grams gold per 

tonne from a magnetite-garnet skarn (XR32573) and 8.64 grams 

gold per tonne from a pyroxene-garnet-chalcopyrite skarn 

(XR32572). The skarn is not extensive, but warrants further 

trenching to determine the actual distribution of skarn 

development. 



Further east from Cadet, and along the contact between 

the volcanics and limestones is a zone called the Gladyts C 

Showing (Map 2, 3). A magnetite-garnet-pyroxene skarn 

+chalcopyrite +pyrite is exposed in four old pits and 

trenches. Previous sampling generated a high value of 2.42 

grams gold per tonne from the magnetite skarn(?). Resampling 

resulted in a 6.31 grams gold per tonne sample from a 

garnet-pyroxene-chalcopyrite skarn. The magnetite-garnet 

skarns were anomalous in gold, but did not assay greater than 

1.0 gram per tonne gold. 

The main area of interest to previous workers (Wares 

1984) in this area was the M-21 zone itself (Map 2). The 

zone is identified by an area of white recrystallized 

limestone cut by numerous, variably altered dykes mineralized 

with pyrrhotite and pyrite. Only weak skarn development is 

seen in the limestone and is expressed as a magnetite- 

pyrrhotite zone. Sampling of the various showings revealed 

anomalous results. The highest value, 4.26 grams gold per 

tonne over 0.7 meters came from the magnetite-pyrrhotite 

skarn. Geophysics (SP) defined a northwest trending anomaly 

proximal to a coincident gold, silver, zinc soil geochemical 

anomaly. These results prompted a 21 hole shallow drill 

program over the length of the SP anomaly. Assay results 

from the drilling were poor with virtually all samples 

assaying less than 0.01 ounces gold per ton. Hole MS-83-3 

cut an altered andesite dyke mineralized with pyrite and 

chalcopyrite which ran 0.348 ounces per ton over 0.5 meters. 

A second notable result from hole MS-83-13 came from a zone 

of quartz veins cutting an altered andesite dyke with pyrite 

and pyrrhotite mineralization. This sample ran 0.21 ounces 

gold per ton over 0.5 meters (7.2 grams per tonne). Surface 

sampling in this area by Echo Bay ran up to 49.85 grams gold 

per tonne from a grab sample taken from a pit sunk on the 



dyke. Surface results are spectacular, but there is only 

limited extent and thus potential to the zone. 

Most of the work in this area has centered on shallow 

drilling of small, but anomalous skarn zones. The poor 

results in the drilling may not be so discouraging if a 

broader view is taken of the exploration target. The M21 

intrusive is associated with numerous gold rich skarn zones, 

Future work should focus on detailed mapping of these zones 

and geophysics to determine the potential for a large tonnage 

skarn zone at depth. 

7.2 .2  Yew Grid 

The Yew Grid area lies to the east and overlaps the 

M-21 Grid in the area of the Glady's C Showing (Maps 2, 3). 
Ten man days were spent mapping the grid area towards the end 

of the exploration program. 

The area is dominated by Karmutsen Formation volcanics 

typically fine grained and/or feldspar phyric basalts and 

amygdular basalts. Intercalated within the volcanics at the 

Yew Showing is an intravolcanic limestone bed (2a). This 

unit is 0.5 to 2 meters thick and has been partially and/or 

wholly replaced by massive pyrite fchalcopyrite fpyrrhotite 

fmagnetite. Rhyolite Resources in conjunction with Polestar 

Resources Inc completed a program of backhoe trenching and 

air track drilling in an attempt to define a tonnage and 

grade for the deposit. The grade was reported to range from 

0.01 to 0.6 ounces gold per ton. The drilling indicates that 

the limestone unit is flat lying in this area, but 

complicated by faulting.  his work failed to define an 

economically viable deposit and no further work was planned 

Polestar. 



Fine to medium grained hornblende diorite plugs 

intrude host volcanics and limestones. Towards the north end 

of the grid the volcanic/limestone contact is not well 

exposed but jointing in the limestone and a weak shear fabric 

in the volcanics suggest that it is fault related. Sharp 

contrast between the the total field magnetics expression in 

the limestone verses the volcanics also supports a fault 

contact. Sampling failed to reveal any new significant 

showings apart from the previously mentioned Glady's C and 

Yew showings. 

7.2.3 Paris Mine Area 

The Paris Mine area is located at the most 

northeastern end of Texada Island near the town of Blubber 

Bay (Map 1, 4). Work at the Paris Mine itself is believed to 

have been done around the turn of the century and is poorly 

documented. Three old shafts have been located; an adit 

reportedly leads to one of the shafts. Eleven ounces of gold 

were reportedly mined from the Loyal Mine from 1917 to 1919. 

The Loyal Mine is located near the coast to the east of the 

Paris Mine. 

The Paris Mine area is underlain by grey to white 

bleached, medium to coarse grained recrystallized limestone 

(3b). Medium to coarse grained quartz diorite stocks intrude 

the limestone and are likely the cause of the bleaching. 

Medium to coarse hornblende phenocrysts are common in the 

larger stocks and dykes, but are not always present. Fine to 

medium grained andesite dykes from 1 to 10 meters in width 

intrude the limestone along a dominant north-northwest trend. 

Faulting in the area also appears to follow this same trend; 

presumably the dykes intruded along these structurally 

prepared zones. A late event (Tertiary(?) -4f) quartz-eye 

porphyry dyke can be traced across the map area at an azimuth 



of 285 degrees and shows crosscutting relationships with the 

other intrusive units. The contact between the hornblende 

diorite and quartz-eye porphyry is exposed in the open cut of 

the Paris adit. The contact dips steeply to the south and 

the diorite is sheared and altered. The stocks and larger 

dykes show moderate to strong epidote alteration in the form 

of patches and veinlets. 

Skarn mineralization is associated with a northeast 

trending contact between a hornblende diorite stock(?) and a 

limestone unit (Map 4). A magnetite-garnet-pyroxene skarn is 

developed at the Paris #2 and #3 shafts along the diorite. 

Approximately 200 meters to the northeast, at shaft #I, 

massive sphalerite-pyrrhotite-chalcopyrite skarn is 

developed. Just southeast of shaft #1 a series of trenches 

exposing a pyroxene skarn with pyrrhotite is exposed. Mapping 

infers that the skarn zones are developed along the same 

intrusive contact. Thirty element ICP analysis indicate only 

low gold values in this zone. The best result was from 

sample XR32574 which carried 385 ppb gold and 36.5 pprn 

silver. Of note, was a highly anomalous bismuth value of 82 

ppm. Midway between shaft #1 and #2 a sample (XR32046) of 

recrystallized limestone with massive pyrrhotite and 

chalcopyrite ran 620 ppb gold and 18 ppm bismuth. A second 

sample (XR31981) of actinolite-chalcopyrite-sphalerite skarn 

associated with a large northwest trending dyke and the 

hornblende diorite stock assayed 2.88 grams gold per tonne, 

46.0 pprn silver and 54 pprn bismuth. Just northeast of shaft 

#2 a sample (XR31979) of magnetite-garnet skarn, from an old 

dump pile ran 2.37 grams gold per tonne with 31.3 pprn silver 

and low (4 ppm) bismuth. An old trench between shafts #2 and 

#3 was cleared and a well developed garnet-pyroxene- 

chalcopyrite skarn was exposed. A sample (XR31986) of 

garnet-actinolite skarn with minor chalcopyrite ran 13.96 

grams gold per tonne, 13.2 pprn silver and 2280 pprn bismuth. A 



second sample (XR31856) of magnetite-garnet &chalcopyrite 

skarn ran 12.86 gram per tonne gold from the same trench; 

bismuth was only 6 ppm and silver 22.8 ppm. The skarn is 

approximately 4 meters in width and is cut by several small 

hornblende porphyry dykes. More trenching and sampling is 

required to fully evaluate this skarn zone. 

Trace element associations can be quite variable in 

gold skarn deposits. These elements include: Ag, Te, Bi, Cu, 

Zn, Pb, As, Co, Sc, Ga, Pb, Sn, W and Pt. Ray (1989) 

suggests that the presence of Pb, Ni and particularly Bi are 

characteristic of end member gold skarns. At the Paris Mine 

bismuth values associated with gold values are highly 

anomalous, other elements do not show as distinct a 

correlation. 

Previous workers (Wares 1983) suggest that re-assays 

of drill core (data not available) showed that gold values 

are low and erratic and are not of economic interest. 

Preliminary work by Echo Bay indicates highly anomalous gold 

values are attainable and further work is necessary to fully 

evaluate the area. Relogging of the drill core would be 

useful in defining skarn zonation at the Paris Mine area. 

7.2.4 Canada Trench 

The Canada Trench is located 800 meters east of the 

Paris Mine and 800 meters south from the Loyal Mine (Map 1). 

Again, documentation is poor. The trench probably dates from 

the early 19001s; circa 1916 reports of the B. C. Ministry 

of Mines acknowledges the area but states that no work was 

done on the claims during that year. The trench has a 

northwesterly strike (350 degrees), is approximately 300 

meters in length and is up to 5 meters deep. A hornblende 

porphyritic diorite dyke along the margin of the trench is up 



to 3 meters in width. Bleaching and recrystallization of the 

limestone proximal to the dyke is observed. Mineralization 

is confined to the contact zone of the dyke and limestone and 

rarely exceeds 1 meter in width. Gold values of 4.48, 10.02 

and 15.94 grams per tonne from samples XR31861, XR31862 and 

XR31993 respectively is associated with massive magnetite- 

pyrite-chalcopyrite skarn. Only sample XR31862 had anomalous 

bismuth value at 46 ppm. 

7.3 Sumrise Mountain 

7.3.1 General 

The southwestern portion of the property is underlain 

by Karmutsen Formation volcanics. This area has been 

informally called the Surprise Mountain area for 

identification. 

p Several 1:5000 scale mapping traverses using 
u 

orthophoto base maps for control were run in August, 1988. 

fl The objective was to locate and evaluate old showings, plus 
kd any new occurrences, for gold potential. 

The geology (Map 5) of the area comprises a series of 

northwest trending, interbedded massive, and pillowed flows 

and tuff units intruded by coeval(?) mafic dykes and sills. 

Basaltic flows constitute the largest member by volume and 

exhibit a great textural variation including feldspar phyric 

(la), chlorite-epidote-calcite amygdular (lb), fine grained 

massive (lc) varieties and a columnar jointed (If) unit which 

may be a more recent volcanic event. No mention is made of 

this columnar jointed flow type in either McConnells (1914) 

work on Texada Island or Mullerls (1969) work on Vancouver 

Island. Pillowed basalt (Id) horizons vary in thickness from 

20 to 300 meters, becoming thicker to the northwest. 

Individual pillows are weakly deformed and range in size from 



0.5 to 1.5 meters in diameter. Intercalated basaltic tuffs 

and agglomerates (le) occur throughout the stratigraphic 

section. They often form discontinuous horizons and range 

from 10 to 100 meters in thickness. Minor outcropping of 

weakly deformed mafic subvolcanic intrusives (lg) occur 

sub-parallel to the volcanic stratigraphy. The largest of 

these sills (?)  occurs just south of Surprise Mountain. It 

can be traced along strike for approximately 1000 meters and 

has a thickness of 50 to 100 meters. 

Mineralization is within quartz and quartz-carbonate 

veins with variable sulphide content associated with narrow 

shear zones, The vein/shear systems are typically steeply 

dipping to vertical with widths up to several meters, but 

usually less than 1 meter. Two major trends of faulting are 

recognized; one set trending at 300 to 340 degrees and the 

second set at 050 to 065 degrees. Many other less prominent 

fault directions were observed. The veins, tending to occupy 

topographic lows, are best observed along the western 

shoreline of the island where outcrop exposure is excellent, 

Sulphide mineralization consists of pyrite, chalcopyrite, 

galena and sphalerite farsenopyrite. In some cases 

chalcopyrite appears to be associated with a late 

mineralizing event, occurring within late stage quartz- 

carbonate veins, often brecciated, that crosscut earlier 

quartz veins. Alteration related to mineralization is 

typically confined to within the shear/vein structure itself 

with only limited discernible effects on the surrounding 

wallrock, Prominent alteration types are silicification and 

sulphidation. Although narrow in lateral extent the 

alteration imparts a localized non-magnetic character to the 

magnetic volcanics. This may be useful in defining zone of 

mineral potential from both airborne and ground magnetics 

surveys. Numerous showings located during mapping are shown 

on Map 5. The most promising area, one which has received 



much attention in the past, is the Silver Tip-Nancy Bell zone 

on Surprise Mountain. The area has been mapped at a scale of 

1:1000 (no reference) using a 30 meter line spaced grid for 

control. 
I 

7.3.2 Silver Tip - Nancy Bell Zone 

The Silver Tip shear zone strikes at 315 degrees and 

dips 75 to 80 degrees to the northeast and can be traced for 

a strike length of 250 meters. The zone appears to be cut 

off to the northwest by faulting, but may continue or 

coalesce with other structures to the east. Two old shafts 

(Silver Tip #1 and Silver Tip #2) are located 70 meters apart 

along the shear. The shear and mineralization are typically 

less than 1 meter in width but sulphide rich zones carry 

values in the 10 gram gold per tonne range. Mineralization 

comprises massive pyrite, chalcopyrite with lesser sphalerite 

and galena within quartz and quartz/carbonate veins. The 

veins at time exhibit druzy texture indicating open space 

mineralization. A 0.6 meter chip across the Silver Tip shear 

returned a gold value of 12.21 grams per tonne. A sample 

(XR32622) of carbonate vein and altered volcanic with no 

appreciable sulphides from the Silver Tip dump ran 13.99 

grams per tonne gold. This material is common within the 

dump, but no exposures were noted during mapping and sampling 

of the area. The Silver Tip #1 shaft is reported to be 

approximately 340 feet deep (Report of the Minister of Mines 

1897, 1898) and it would be of great interest to access the 

now flooded workings. In 1986 Rhyolite Resources drilled 

nine short holes (Rhyolite Resources company files) to test 

the shear zone. The holes were collared very close to the 

shear, and were not a good test of the depth extent. The 

best intersection was 0.506 ounces gold per ton over 0.35 

meters. 



The Nancy Bell shaft (located on the Nancy Bell shear) 

is 240 meters northeast of the Silver Tip workings. The 

shear zone strikes at 145 degrees and dips at 65 degrees to 

the southwest. Mineralization is similar to the Silver Tip 

zone, but the shear is up to 2-3 meters in width in places. 

En echelon bodies of silicified and mineralized volcanics 

indicate a component of right lateral shearing. A grab 

sample (XR32623) with 15 percent chalcopyrite and pyrite ran 

13.38 grams per tonne gold. Chip sampling (XR32608) across 

the shear, which is strongly chloritized but has no evident 

veining, ran 0.82 grams per tonne gold over 0.5 meters. A 

continuation of the sample line (XR32607) through the 

silicified and sulphide rich portion of the shear ran 6.0 

grams per tonne gold over 0.6 meters. A composite grab 

sample of sulphide rich material (XR31756) ran 16.48 grams 

per tonne gold. All mineralization occurs on the footwall 

side of the vein; sampling suggests that high sulphide 

content is essential for economic grade gold values. Neither 

the Silver Tip or Nancy Bell zones themselves may be of 

economic interest, but their intersection may have the 

potential of developing significant tonnage at the 10 to 12 

grams per tonne gold range. 

Further northwest, the Thyee Showing (Map 5) is the 

locus of a series of trenches cutting, with an adit driven 15 

meters along, another shear structure. The shear strikes 090 

degrees and dips at 65 degrees to the south, and is 

mineralized with massive pyrite and chalcopyrite plus 

malachite staining. Chip sampling of the shear returned 

values of 9.19 grams per tonne over 0.35 meters from within 

the adit. Sampling on surface returned 5.04 grams per tonne 

gold. Linear surface trends suggest the dominant fault 

direction is northwest-southeast, but mineralization is 

developed along conjugate zones. This situation differs from 

those at the Silver Tip and Nancy Bell zones where 



mineralization occurs parallel the main shear direction. The 

veining at the Thyee showing exhibits much more of a 

brecciated texture, with multiple phases of druzy quartz, 

than exists at the Lion showing which appears to sit on the 

same structure. Grab samples from the Lion showing 

containing minor pyrite ranged from 1.41 to 3.16 grams per 

tonne gold. A high grade grab (XR32593) of the quartz vein 

with 20 percent pyrite and lesser chalcopyrite ran 64.9 grams 

per tonne gold. 

7.3.3 Other Showings 

Many other showings at various development stages were 

located on the property (Map 5). Most of the prospects 

(Surprise Shaft, Copper King, Retriever, Silver King) were 

mined for their copper content, as gold and silver values are 

low. The Retriever is located along the intersection of a 

northerly and a (later?) easterly set of faults. Quartz vein 

hosted sulphides consists of pyrite, chalcopyrite, galena and 

sphalerite. The highest gold value from these veins was 112 

ppb gold, but silver ran as high as 37 ppm. The Ram (Apacha?) 

showing appears similar to the Retriever but no gold values 

F! over 10 ppb were obtained, with silver equally as poor. The 
u Silver King (Plume?) has similar mineralization associated 

with shears at, 315 degrees dipping 85 degrees to the 

northeast, and 115 degrees dipping 80 degrees to the south. 

No samples were anomalous in gold or silver. Just south of 

the Surprise Shaft are located a series of old pits along a 

shear zone striking 155 degrees and dipping 70 degrees 

southwest. Sampling of the druzy quartz veins with pyrite 

and chalcopyrite returned values of (XR32640) 1.17 grams per 

tonne gold and 105.8 ppm silver. Other samples in these pits 

ranged from 102 to 265 ppb gold and up to 54.3 ppm silver. 



Sample XR31767 of a quartz-carbonate vein breccia with I 
2 percent pyrite, 1-2 percent chalcopyrite and less than 1 

percent galena from the old Gem Mine ran 5.45 grams per tonne 

gold. This old mine is reported (local prospectors) to have 

been very high grade. Government reports (BCDM Mines Index 

No. 3, pg 196) indicate that only 2 tons of ore were mined in 

1914 and 146 ounces of gold were produced. The workings at 

the mine site suggest that considerably more mining took 

place. Recent research by local workers uncovered a set of 

level plans to the Gem Mine. The plans show two or three 

headings on three different levels, with considerable 

exploratory drifting. 

Sampling of a shear zone at the Golden Rod zone 

resulted in a value of 6.28 grams per tonne gold from a 

strongly sheared quartz-carbonate vein with disseminated 

medium to coarse grained pyrite. This shear strikes 015 

degrees and is subvertical in dip with horizontal 

slickensides. Results from other samples were poor, the next 

best returning 312 ppb gold. 

The X-ray Zone, located within the confines of the 

Surprise Mountain grid, is a quartz stockwork within a 

feldspar phyric basalt unit (lc). A thick sequence of mafic 

agglomerate overlies the basalts to the north. Massive to 

disseminated, sub to euhedral pyrite is mineralized within a 

quartz stockwork zone which trends northwest for some 100 

meters. The most significant value sampled was 242 ppb gold. 

Silver values were disappointing. A similar zone of quartz 

stockwork is reported (pers. corn. D. Murphy) further to the 

southeast onto some adjoining claims. 

The whole of the Surprise Mountain area is an 

interesting area of potential gold mineralization. Strong, 

but narrow shear zones with moderate to strong gold values 



can be traced for some distance along the surface. Many of 

the faults exhibit a very brittle, brecciated characteristic 

typical of high level structures. The mineralization may be 

Tertiary (pers. com. P Erdmer) in age, exploiting 

pre-tertiary structural zones. 

8. GEOPHYSICS 

8.1 General 

Previous ground geophysics data from the earlier 

programs on Texada Island was reviewed by Pacific Geophysical 

for Echo Bay to determine the validity of the data. A brief 

review is given in Appendix B regarding findings. Much of 

the geophysical data on the maps is valid, though some of the 

IP techniques may be somewhat suspect. The interpretive maps 

are more suspect in that several workers have combined 

various interpretation to make final compilation maps. It 

was noted that in some cases erroneous anomalous zones were 

defined and transferred to the compilation maps. Of all the 

data the magnetics data is the most valid and therefore 

useful. Echo Bay has recontoured the field data using an 

inhouse CPS/PC software program by Radian Corporation. The 

results of the contouring are similar to the original 

interpretation but the maps are now in a more workable 

format. A 21 kilometer total field magnetics survey was 

carried out over the M21/Cadet grid area. 

An airborne vlf, em and magnetics survey was 

commissioned as a joint venture between Echo Bay, Freeport 

McMoRan and BP Resources of Canada to fly the northern end of 

Texada Island. Approximately 750 line kilometers were flown 

during the summer of which Echo Bay's ground constituted 47 

percent. The survey was flown by Aerodat Ltd. ~nterpretation 

and reporting was contracted to Excaliber International 

Consultants Ltd. All geophysical data contained within 



this report has been checked and any spurious data is 

indicated on the maps. 

8.2 Airborne Geo~hvsics 

For the purpose of this report, selected highlights of 

the geophysical report (Boniwell 1988) will be discussed. 

The reader is directed to the report if more detail is 

required. A strong magnetics contrast exists between the 

Quatsino limestone and the Karmutsen volcanics. The 

volcanics and Island Intrusives show a markedly high magnetic 

relief (up to 3000 nT) whereas the limestones give a 

generally flat, low relief signal unless intruded by dykes or 

mineralized by skarn. This sharp contrast favors the 

interpretation of contacts between the volcanics and 

limestone which for the most part are fault contacts. The 

magnetic data indicates that the contacts of the intrusive 

bodies are generally steep. The exception may be the 

interpreted intrusive body at the north end of the island by 

the Paris and Loyal mine areas. The map feature here may 

represent a south plunging intrusive of which the intrusions 

along the coast may be surface expressions. The magnetics 

also indicates that there is considerably more buried 

intrusion than previously was believed on the island, 

outlining more potential for skarn development. Strong 

northwest trending faults such as the Marble Bay and 

Limestone Bay faults are also clearly evident on the 

magnetics map. Most of the magnetic lows in the volcanic 

package are likely fault structures as ground work indicates 

that fault and shear zones show a distinct depletion in 

magnetic component through alteration. This is significant 

in that major structural zones with low magnetics expression 

may indicate that considerable fluid flow - wall rock 
interaction, which altered the volcanics by way of magnetite 

depletion, may also have deposited significant amounts of 

gold. 



The results of the vlf were not nearly as effective; 

Boniwell (1988 page 11) suggests that the data is 

topographically dependant and is being preferentially 

channeled through the active weathering layer. Culture was 

also a problem; power lines and radio transmission towers 

were the most pronounced response. 

The em data in its present format shows little favorable 

information. It has been suggested (P. Cartwright) that more 

useful information may be produced from the in-phase and out- 

of-phase profiles. 

On the basis of the foregoing information, the 

assumption that gold skarns are typically found on the flanks 

of intrusive rocks, and that skarns may have a component of 

magnetite and/or pyrrhotite, numerous targets areas have been 

suggested. Structural control was also considered when 

selecting these areas. It should be noted that not all gold 

skarns need be magnetic in character, or that magnetite 

skarns be anomalous in gold, thus, caution must be used when 

evaluating these target areas and other areas of interest. 

Boniwell (1988) has outlined 17 zones of interest within 

the Echo Bay - Rhyolite grounds. These localities are 

described by Boniwell and are not included in this report, 

however the areas are outlined on Figure 4. Twelve of the 

targets are within the Quatsino limestone, four of these are a clustered around the Paris and Loyal mines area. Three more 

are located south of the highway and west of the old Domtar 

Quarry, centered on what is proposed to be a buried 

intrusive. Another is located over Eagle Cove where local 

prospectors report copper and skarn mineralization. A 

further 4 targets lie within the volcanics and most likely do 

not represent skarn type targets. Excaliber Consultants 

recommend that a program of self potential and induced 
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polarization/resistivity be undertaken in conjunction with 

mapping, to further evaluate the target areas. 

8.3 Ground Mametometer Survev - M21/Cadet Grid 

A total field magnetics survey was undertaken on the 

M2l/Cadet grid re-established by Echo Bay personal. An EDA 

Omni IV base and field magnetic system were used during the 

survey. Readings were taken every 25 feet or 12.5 feet when 

warranted along survey lines 100 feet apart. Data was 

processed by in house contouring system and final contour and 

postings maps were produced at 1:1000 scale. It should be 

noted that the grid, as re-established by Echo Bay, is not as 

that defined on previous geology and geophysical maps. There 

are many irregularities which to the authors1 knowledge were 

never recorded. Problems may exist in correlating between 

the geophysical data and the previous grid geology. The 

current geophysical maps have been plotted assuming an 

orthogonal grid, but it is suggested that the data be 

converted to its true position for future reference. The 

contour and postings maps (Maps 7a, b, c and Maps 8a, b, c) 

can be found in the back pocket of the report. 

Results of the survey clearly show the M21 intrusive and 

the Cadet plug as high relief, strong magnetic features. The 

effects of post intrusive faulting defined as magEetic lows 

is evident. The contact zone between the volcanics and the 

limestones is clearly defined in the vicinity of the Gladyls 

C showing. The sharp contrast between the limestones and 

volcanics indicate that the units are in fault contact. 

Skarn zones such as the Cadet Show, Gladyls C and others show 

up as distinct highs (up to 1500 nT). The M21 zone is not as 

pronounced as other skarn zones, as might be expected since 

pyrrhotite is more prevalent than magnetite, and the skarn is 

not as well developed. 



The results of both the airborne geophysical program and 

the surface exploration program were successful in outlining 

prospective areas of gold potential. Four airborne target 

areas encircle the Paris/Loyal mines area. Mapping and 

sampling of this area has defined skarn zones anomalous in 

gold. Preliminary indications at the Paris Mine suggest a 

strong association of gold with garnet-pyroxene skarn and 

chalcopyrite fbornite mineralization. The remaining airborne 

target areas lie within the Quatsino Limestone and are at 

various stages of exploration development. All these areas 

must be considered when evaluating the potential for economic 

gold mineralization. 

Highly anomalous gold values from skarn zones associated 

with the M21 intrusive indicates the potential of this area. 

The known skarns zones (Cadet, Gladyls C etc.) have limited 

surficial extent and have yet to be explored to depth. No 

airborne target was defined for this area, but this area 

should not be excluded on this basis alone. 

The best potential for economic gold values lies with 

the garnet-pyroxene skarn zone which are mineralized with 

chalcopyrite-bornite fpyrrhotite and are commonly associated 

with zones of massive magnetite. It is therefore essential 

to map in detail and document the relationship of the various 

skarn assemblages and alteration zones of the limestone unit. 

Economic mineralization within the Marble Bay mine was known 

to exist within broad zones of garnet-diopside gangue (Newton 

The Surprise Mountain area within Karmutsen volcanics 

also produced some significant zones of gold mineralization. 

Gold values are associated with north to northwest trending 



quartz/carbonate shear zones, or related faults, and are 

mineralized with pyrite-chalcopyrite fgalena fsphalerite 

kpyrrhotite. These zones tend to be less than a meter in 

width but grade up to 0.7 opt gold. The depth potential of 

these zones is unknown, but may be significant. The Nancy 

Bell/Silver Tip zone appears to have the best potential if 

the shear zones do intersect at depth. Diamond drilling 

would establish this relationship. 

The variation of mineralization from base metal rich 

zones weak in gold and silver, to gold rich zones implies an 

epithermal or mesothermal system exists in the Surprise 

Mountain area. More detailed sampling and mapping is 

required to fully evaluate this area. 



To fully evaluate the property for gold skarn 

mineralization a comprehensive exploration program should be 

carried out with specific attention being paid to gold 

occurrences and air borne target areas. It is recommended 

that the following activities be undertaken: 

* property scale mapping (1:5000 or 1:2500) of the 

joint venture grounds focusing on skarn assemblages 

and distribution, alteration patterns of the 

limestone, structural controls on skarn zones, and 

association of intrusive units with skarn and 

limestone alteration. 
* control grids covering the north end of the 

property and where airborne target areas indicate. 
~r geophysical surveys including induced 

polarization/resistivity (gradient array with 

pole-dipole detailing) and ground magnetics. 
* soil geochemical survey covering the grid areas. 

Samples should be subjected to a 30 element ICP 

analysis. Trace elements patterns of Ag, Bi, Zn, 

Co, As, Cu, Te, Fe, and W should be closely 

watched. 
* detailed mapping (1:500 or 1:200) of significant 

skarn occurrences (cadet, Glady s C, Paris, Loyal 

and new discoveries). 
* trenching and detailed mapping and sampling of 

skarn showings. 
* evaluation of all data and the selection of 

priority areas for diamond drilling evaluation. 
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224-744 $$EST HASTINGS STREET, VANCOUVER, B.C V6C 1A5 TELEPHONE (604) 669-1070 

plEMORANDuy 

C .  P S- J L C  
TO: Nigel Cawthorn, Echo Bay Mines Ltd. 

FROM: Paul Cartwright, Pacific Geophysical Ltd. 

RE: Ryholite Resources - Texada Island Geophysical Data 
 valuation 

I have studied the geophysical data from the various Ryholite 
Resources properties on the northern end of Texada Island, B.C., 
with the objective of providing you with recommendations as to 
what direction future exploration might take. 

~t is my understanding that the principal target of interest is 
skarn type mineralization carrying significant gold values. The 
secondary target is gold bearing quartz veins, associated with 
shear zones. 

I. SUMMARY 

The following is a brief summary of the results from each 
grid area together with some specific immediate suggestions 
for further work. 

Cortez Grid 

A very narrow, very high magnitude magnetic anomaly is 
noted to be associated with the Paris Mine skarn 
mineralization. No similar magnetic signatures are seen 
in the area of the Loyal Mine or the Canada Showings; 
however, interesting high intensity magnetic responses 
are evident centered at the following locations: 

- Line 900S, Station l6OOE (trends NNE & SSW) - Approx. 300 feet west of the main Paris Zone - 
this mag zone is associated with the only 
significant VLF-EM zone outlined on the grid. 

Other more localized magnetic highs can be seen in the 
vicinity of the following coordinates: 

Line 3300S, Station 75W 
Line 2400S, Station 350E 
Line 300N, Station 650W 

All of the above magnetic anomalies should be 
investigated in the field to try and ascertain the 
source of these anomalies. 



VLF-EM data does not appear to outline anything of 
interest, with the exception of the Paris No. 2 Zone 
mentioned above. 

I.P. and Resistivity data are recorded around the Loyal 
Mine used 300' electrode intervals, which are probably 
too large to detect anything but an unrealistically 
large target. Other I.P. work used this same large 
array and widely spaced lines, which further reduced the 
survey effectiveness. 

A small grid was surveyed using Self-Potential (S.P.) 
around the Beach Showing (Cortez 4, 16). Two zones of 
lower than background S.P. are evident and should be 
checked in the field in addition to the area immediately 
around the Beach Showing itself. 

B) Easle Grid 

There does not appear to be any very high intensity 
magnetic anomalies present; however, there is a 
relatively high magnitude response present near the 
following location: 

L 1880N, Station 800E 

Field investigation is required in an attempt to 
ascertain the anomaly source. 

C) Irish Grid 

A somewhat anomalous magnetic response is noted in SE 
corner of grid. This feature could be followed up by 
geological investigation as a first step. 

I.P. and Resistivity measurements have been completed 
using 300 foot dipole lengths and wenner array, which 
shows a very broad area of high I.P. effect in the SE 
portion of the Irish Grid. The most probable cause is a 
rock type having high background I.P. effect; as the 
large size of the array would only detect very large 
scale targets. 

D) Bolivar Grid 

Two distinct NW-SE trending zones of higher than 
background magnetic values are evident in the data. The 
more impressive of the two lies SE of the "Discovery 
Zonew, while the other zone is located near the southern 
boundary of the grid. The southern magnetic zone does 
appear to be associated with a zone of anomalous I.P. 
effects and an anomalous VLF-EM zone. 



A number of well-defined VLF-EM zones are outlined in 
addition to the one mentioned above. None of the VLF-EM 
trends appears to correlate with the "Discovery ZoneN. 
The source of some of these VLF-EM conductors may 
already be known through previous drilling. 

Two zones of anomalous I.P. effects are also noted; the 
so-called "Bolivar East Anomalyv8 and the "Bolivar South 
Anomalyn. Both features may have been drilled 
previously. Large dipole lengths (300' 61 200') were 
used to record the I.P. data which reduces the 
sensitivity of the method to narrower targets. 

E) M-21 Grids 

A very broad area of considerably higher than background 
magnetic values is present on the northern part of the 
survey grid, and this apparently is the surface 
expression of the prominent air mag anomaly located 
north of priest Lake. 

TWO possibly anomalous I.P. zones are seen in the data 
recorded over the western end of the M-21 map area. Two 
hundred foot measurement intervals were used with wenner 
array. 

F) Yew Grid 

S.P. survey appears to detect anomalous voltage over all 
known mineralized occurrences. At least one other S.P. 
anomaly of unknown source is outlined over the western 
part of the claim. 

Magnetic anomalies only sporadically correlate with the 
S . P. responses. 

G) Nancy Bell - Silver Tip Grid 
S.P. surveys outline known mineralization in some 
locations but not others. 

I.P. zones strike through all the known mineralization. 
In addition, there are at least four interesting S.P. 
zones of unknown origin which occur coincident with more 
continuous I.P. zones. All of the I.P. work utilized a 
relatively short dipole length of 15 meters or less and 
was, therefore, relatively sensitive to very narrow 
targets. 

Drilling could be considered to test the sources of 
these coincident I.P. and S.P. zones. 



H) Gem - Holly Grids 
VLF-EM data is available for the Holly Grid and appears 
to outline the Holly Fault which is thought to strike in 
a north-westerly direction near the baseline. Other 
distinctly anomalous VLF-EM zones are also present, some 
of which are probably due to swampy ground. 

Three very anomalous I.P. zones are outlined by the 
detailed 15 meter dipole coverage used. The most 
northern zone is apparently caused by a very shallow 
dipping target, which becomes more deeply buried as one 
moves to the northeast. 

Another I.P. zone strikes through the area of the Maude 
Adams shaft while the third trends along the north- 
eastern edge of the grid. 

Any of the above I.P. zones could be considered to be 
immediate drill targets. 

I I. RECOMMENDATIONS 

While several of the Ryholite Resources properties on 
northern Texada Island (Nancy Bell/Silver Tip and Gem/Holly) 
have suitable drill targets already outlined by previous 
work, the following section provides more general 
recommendations as to possible geophysical techniques to use 
in exploring the property as a whole. 

It would appear that magnetic surveying still offers the 
greatest chance of a major exploration success, in that the 
ideal target is thought to be a magnetite rich skarn zone 
with associated sulfide mineralization and gold. Therefore, 
a detailed, low level, helicopter borne magnetic survey is 
recommended to be flown over the entire area of interest. 
Such a survey will yield a substantially more detailed 
magnetic map than the 1975 survey, which was flow at 500 
foot mean terrain clearance using a fixed wing aircraft. 
Also, a 30 to 50 meter elevation of the magnetic sensor 
should effectively filter the high frequency BBhash18 seen in 
much of the ground magnetometer data already collected. 

An airborne electro-magnetic (A.E.M.) system configured to 
allow continuous resistivity determinations; ie. dighem, 
could be flown as part of the airborne phase of the 
exploration program. The resistivity map generated by such 
a system should clearly outline regional structures such as 
the Holly Fault, and could assist in mapping the various 
rock types involved. The effectiveness of an A.E.M. survey 
over the region may, however, be limited by the possible 
interference caused by man-made features such as 60 Hz power 
1 ines. 



Once the airborne program has been completed and target 
areas outlined, ground magnetometer surveying should be used 
to evaluate the air mag anomalies at ground level. A 
decision could then be made to drill well-defined and 
interpretable magnetic anomalies, or to carry the selection 
process one step further by testing areas of high magnetic 
relief using the induced polarization ( I . )  and resistivity 
method. In this regard, it is recommended that a short I.P. 
test program, consisting of several detail lines, be 
conducted across the M-21 magnetic anomaly area in order to 
better evaluate the source or sources of the magnetic 
response. 

Work already completed on the Nancy ~ell/Silver Tip and 
Gem/Holly properties suggests that systematic detail I.P. 
and S.P. surveys on closely spaced lines is the best way to 
outline vein type mineralization in volcanics. I.P. and 
S.P. data could be acquired simultaneously using a 
multi-channel, time domain receiver. A variation of Frazer 
filtering could then be applied to the resulting 
differential SP data to yield more contourable results. 

PACIFIC GEOPHYSICAL LIMITED 

Paul A. Cartwright, P.Geoph. 
Geophysicist 

Dated: June 13, 1988 
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R e f e r e n c e  Maps 

A e r o d a t - 2  P r o f i l e s  o f  VLF T o t a l  F i e l d ,  V e r t i c a l  

Q u a d r a t u r e  
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I INTRODUCTION 

I 

i r o n  h a v e  b e e n  e x p l o i t e d  i n  t h e  n o r t h w e s t e r n  q u a r t e r  o f  Texada 

I s l a n d ,  B .C .  a t  v a r i o u s  times o v e r  t h e  y e a r s .  T h e s e  min ing  

o p e r a t i o n s  h a v e  a l l  t ended  t o  b e  s m a l l  a c c o r d i n g  t o  marke t  

c o n d i t i o n s  a n d  t h e  s i z e  of  t h e  d e p o s i t s  t h e m s e l v e s .  The o f t e n  

good g r a d e s  o f  t h e  c o n t a i n e d  g o l d  however h a v e  r e c e n t l y  p r o v i d e d  

a  s p u r  t o  a  r e - e x a m i n a t i o n  o f  t h e  m i n e r a l  p o t e n t i a l  o f  t h e  e n t i r e  

r e g i o n .  

Economic d e p o s i t s  o f  m e t a l  o r e s  c a r r y i n g  g o l d ,  c o p p e r  and 

A l l  mined d e p o s i t s  o c c u r  w i t h i n  s k a r n s .  A s  a  

c o n s e q u e n c e ,  l i t h o l o g i c  c o n t a c t s  and  s t r u c t u r e s  c o n s t i t u t e  

! 
I 

e s s e n t i a l  i n g r e d i e n t s  t o  a  l i k e l y  o r e  s e t t i n g ,  a n d  a r e  s o u g h t  t o  

b e  d e f i n e d  i n  a n y  e x p l o r a t i o n  mounted f o r  new, and  p re sumab ly  

I b u r i e d ,  d e p o s i t s .  To t h i s  p u r p o s e ,  a  h e l i c o p t e r - b o r n e  

I m u l t i - s e n s o r  s u r v e y i n g  of t h e  r e g i o n  was r e c e n t l y  e f f e c t e d  t o  

y i e l d  t h e  d e s i r e d  i n f o r m a t i o n  i n  t h e  r e q u i s i t e  d e t a i l .  R e s u l t s  
I 

, o f  t h i s  g e o p h y s i c a l  mapping a r e  p r e s e n t e d  and  d i s c u s s e d  w i t h i n .  



DESCRIPTION OF SURVEY 

T h e  s u r v e y  was c o n d u c t e d  a t  a  mean t e r r a i n  c l e a r a n c e  o f  

6 0  m f o r  t h e  a i r c r a f t .  The v a r i o u s  suspended  s e n s o r s  t r a v e r s e d  

I t h e  a r e a  a t  l e s s e r  e l e v a t i o n s ,  v i z .  a p p r o x i m a t e l y  50  m f o r  t h e  

i VLF a n t e n n a e ,  4 5  m f o r  t h e  h i g h  s e n s i t i v i t y  magne tome te r ,  30 m 

f o r  t h e  em. b i r d .  Coverage  was e f f e c t e d  by a  s y s t e m a t i c  

t r a v e r s i n g  o f  f l i g h t  l i n e s  s e t  1 2 5  m a p a r t  and o r i e n t e d  N E - S W .  

N a v i g a t i o n  was c o n t r o l l e d  by a  S y l e d i s ,  SR3 r a d i o  p o s i t i o n i n g  

s y s t e m ,  backed up by a n  i n - f l i g h t  VHS c o l o u r  v i d e o  camera .  A 

t o t a l  o f  750 l i n e  k m s  was f l own  t h u s l y  i n  s u r v e y .  

The s u r v e y  d a t a  were a c q u i r e d  d i g i t a l l y .  A f t e r  f l i g h t  

p a t h  r e c o v e r y  and due  p r o c e s s i n g ,  t h e y  h a v e  been  p r e s e n t e d  i n  

p l a n ,  e i t h e r  i n  t h e  form o f  s t a c k e d  p r o f i l e s  o r  a s  c o n t o u r s .  The I I 
I 

s t a c k e d  p r o f i l e s  mode was t h e  p r e f e r r e d  way t o  d i s p l a y  t h e  VLF 

r e s u l t s .  Both t o t a l  f i e l d  a n d  v e r t i c a l  f i e l d  o u t - o f - p h a s e  

measurements  have  been  p l o t t e d  a g a i n s t  t h e i r  l i n e s  o f  r e c o r d i n g  

t o  show t h e  v a r i a t i o n  i n  t h e s e  two VLF p a r a m e t e r s  a c r o s s  t h e  a r e a  

t o  a n  a p p r o p r i a t e  s e n s i t i v i t y .  
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By contrast, contours have been used with effect to 

exhibit the spatial distribution of change in magnetic and 

electromagnetic response through the area. The former set, 

I considered the prime output from the survey, has been accentuated 

by the use of colour contour lines, coded by amplitude. This 

particular presentation has been supplied by Tesla-10 Ltd. of 

Mississauga, Ontario. The electromagnetic data for their part 

have been rendered into an apparent resistivity determination for 

the overflown ground. A logarithmic contour interval has been 

adopted for the presentation to cope with the large dynamic range 

involved. 

The principal contractor for the data acquisition and 

processing has been Aerodat Limited, also of Mississauga, 

Ontario. They have produced all map presentations, -- with the 

one exception noted above, plus the interpretational overlays 

which are generated by considerations undertaken herewithin. In 

addition, an orthophoto mosaic has been independently compiled 

(R. T. Marcroft & Associates) as a future base plan for the area 

scale of 1:10,000 has been co-opted as most practical and 

convenient. A set of (seven) 1:5000 maps is available for the 



more detailed refinemenents that future investigations and 

research may supply. 



DISCUSSION O F  RESULTS 

A .  L i t h o l o g i c  C o n s i d e r a t i o n s  

T h e  c o n t o u r e d  m a g n e t i c s  (Dwg. Nos. EIC-2033,4,5) p r o v i d e  

t h e  mos t  new i n f o r m a t i o n  a b o u t  t h e  r e g i o n ' s  r o c k  t y p e s  and  t h e i r  

d i s t r i b u t i o n .  

T h e r e  i s  good m a g n e t i c  r e l i e f  a c r o s s  t h e  a r e a ,  r a n g i n g  

o v e r  3 0 0 0  nT. The h i g h e s t  p e a k s  a r e  e i t h e r  c a u s e d  by i n t r u d e d  

h o r n b l e n d e  d i o r i t e s  o r  by m a g n e t i c  m e t a s o m a t i c  s k a r n s  on  t h e  

e v i d e n c e .  The Q u a t s i n o  Forma t ion  o f  c a r b o n a t e  r o c k s  s u p p l i e s  t h e  

c o n t r a s t i n g  low background.  I n  be tween  t h e s e  e x t r e m e s  o f  r a n g e  

l i e s  a  s u i t e  o f  m a f i c  v o l c a n i c s  ( t h e  Karmutsen G r o u p ) ,  p l u s  a  

number o f  o t h e r  i n t r u s i o n s  which  a p p e a r  more g r a n i t i c  i n  

I c o m p o s i t i o n .  By r e p o r t  ( F o r s t e r ,  1 9 8 8 ) ,  g r a n o d i o r i t e s  fo rm t h e  1 

P i n n i n g  down l i t h o l o g i c  b o u n d a r i e s  f rom t h e  m a g n e t i c s  is 

t h e r e f o r e  a n  e x e r c i s e  which h o l d s  i t s  a m b i g u i t i e s .  Moreover t h e  

f o r m a t i o n a l  r o c k s  a r e  e i t h e r  f  l a t - l y i n g  o r  v e r y  g e n t l y  d i p p i n g  

( t o  t h e  S E ) .  Hence a n y  m a g n e t i c  c o n t r a s t  be tween  c o n f o r m a b l e  
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u n i t s  would appear e i t h e r  very s u b t l e  or  g rada t iona l .  Happily a s  I 
i s  noted again l a t e r ,  many of the c o n t a c t s  between the  two main 

rock s u i t e s  a r e  i n  f a c t  f a u l t  con tac t s ,  and s o  become much more 

d i s c e r n i b l e  i n  magnetic terms. Many of t h e  i n t r u s i v e  con tac t s  I 
t y p i c a l l y  a r e  a l s o  l i k e l y  t o  be q u i t e  s t eep .  

T h u s ,  proceeding empir ica l ly  and e x t r a p o l a t i n g  from 

outcrop i d e n t i f i c a t i o n s ,  i t  i s  poss ib le  t o  syn thes ize  the  

l i t h o l o g i c  c o n s t i t u t i o n  of the  survey a r e a  a s  shown (Dwg. Nos. 

EIC-2036,7,8). What i s  most d i f f i c u l t  t o  p o r t r a y ,  and of course 

sometimes even t o  perceive,  i s  t h e  buried i n t r u s i o n ,  which i s  

i t s e l f  va r i ab ly  magnetic, and which i s  covered by a  capping of 

non-magnetic l imestones or  modestly magnetic b a s a l t s .  Since t h e  

p resen t  explora t ion  of the  a rea  r e q u i r e s  t o  know where the  

i n t r u s i o n s  a r e  and how they behave i n  depth ,  t h e  e f f o r t  has been 

e s p e c i a l l y  made t o  i n d i c a t e  t h e i r  sub-surface e x t e n t  herewithin.  

I t  would appear a s  a  consequence t h a t  t h e r e  i s  

cons iderably  more i n t r u s i o n  i n  the  a r e a  than previous ly  allowed 

- 1  f o r  by s u r f a c e  mapping. Much of i t  n a t u r a l l y  i s  hidden, but 

l a r g e  s tocks  of hornblende-rich d i o r i t e  mani fes t ly  under l ie  

s u b s t a n t i a l  segments of t h e  a r e a ,  e.g. e a s t  of Raven Bay i n  t h e  

sou theas t  quadrant.  What is notable  by way of exception is t h a t  

t h e r e  appears  no magnetic f l o o r  t o  t h e  l a r g e  block of l imestone 



in the area centre. This emerges as quite disconcerting since it 

is one of the geologic presumptions of the region that there 

should be some kind of igneous basement to these sediments. What 

could exist here of course is a non-magnetic granodiorite, but 

failing any direct evidence of its existence, it is difficult to 

The above-noted limestone block is in fact a commanding 

feature in the magnetics. There is nothing else quite like it. 

It is sharp-edged due to faulting, but within its confines the 

smoothness of change implies a considerable thickness to the 

encompassed carbonate rocks, maybe as much as 300 m. This is the 

probability that has to be faced if there is no paramagnetic 

felsic intrusion higher in the column. 

The other limestone depositions elsewhere in the area are 

recognizable by a similarly smooth magnetic texture, but in their 

cases invariably this characteristic overprints an undertone of 

contrasting magnetic activity, be it volcanic or intrusive in 

origin. This circumstance satisfies the concept of a younger 

I limestone formation overlying volcanic rocks which are older, and I 
a suite of intrusion which invades both. 



B. S t r u c t u r a l  C o n s i d e r a t i o n s  

The s t r u c t u r e  o f  t h e  a r e a  i s  d e s c r i b e d  by b o t h  t h e  

m a g n e t i c ,  VLF and r e s i s t i v i t y  d a t a .  I n  many ways,  t h e  m a g n e t i c s  

a r e  t h e  mos t  d e s c r i p t i v e .  T h i s  h a s  much t o  d o  w i t h  t h e  

p r o j e c t i o n  t h a t  b l o c k  f a u l t i n g  i s  v e r y  much a  r e i g n i n g  

p r o b a b i l i t y  i n  t h e  r e g i o n ,  and  t h a t  t h e  younge r  l i m e s t o n e s  o f t e n  

o c c u r  where t h e y  d o  b e c a u s e  o f  i t .  

a )  Magne t i c s  I 

The most  p r o m i n e n t  f a u l t i n g  e v i d e n t  i n  t h e  m a g n e t i c s  

b e a r s  NW-SE. One s u c h  s t r u c t u r e  i s  a rea -wide  and  i s  p l a i n l y  s e e n  

i n  t h e  p r o c e s s e d  d a t a .  T h e r e  a r e  a t  l e a s t  t w o  s l i g h t l y  l e s s e r  

o n e s .  Between them t h e y  b r a c k e t  t h e  i s l a n d  and  m a n i f e s t l y  g o v e r n  

i t s  c o n f i g u r a t i o n .  

O t h e r  f a u l t s  o n  o t h e r  h e a d i n g s  a r e  c l e a r l y  p r e s e n t  i n  t h e  

a r e a .  Some o f  t h e  mos t  d r a m a t i c  a r e  t h o s e  which  b e a r  N E .  T h i s  

is b e s t  s e e n  i n  t h e  c e n t r a l  s e c t o r  o f  t h e  a r e a .  Here, by t h e  way 

t h e y  j u x t a p o s e  m a g n e t i c a l l y  q u i e t  l i m e s t o n e s  a g a i n s t  t h e  

c o m p a r a t i v e l y  a c t i v e  v o l c a n i c s ,  a  b l o c k  f a u l t i n g  i s  i m p l i e d .  



S i n c e  t h e  Q u a t s i n o  Format ion  i s  h e l d  t o  b e  younge r  t h a n  t h e  

Karmutsen ( M u l l e r ,  1 9 7 7 ) ,  t h e  l i m e s t o n e s  t h u s  a p p e a r  t o  i n f i l l  

down-thrown g r a b e n  b l o c k s .  For t h e  s e c t o r  n o r t h  o f  t h e  o l d  

Texada I s l a n d  i r o n  mines ,  a  g r a b e n  a p p r o x i m a t e l y  3.5 k m s  w ide  and  

o r i e n t e d  4 5  T c a n ,  on t h i s  b a s i s ,  b e  f a i r l y  assumed.  

I n  f a c t  l o o k i n g  a t  most  o f  t h e  m a j o r  Karmut sen /Qua t s ino  

b o u n d a r i e s  i m p l i c i t  t o  t h e  m a g n e t i c s  and  s u p p o r t e d  by o u t c r o p  

c o n t r o l ,  t h e r e  i s  t h e  widesp read  i n d i c a t i o n  t h a t  t h e y  a r e  a l l  

l a r g e l y  f a u l t  c o n t a c t s .  However i t  is  o n l y  i n  t h e  c e n t r a l  s e c t o r  

t h a t  t h e  c r o s s - s t r u c t u r a l  components  c o n t r o l l i n g  l i m e s t o n e  

o c c u r r e n c e  a r e  s o  s t a r k l y  d i s p l a y e d .  

What i s  r emarkab le  a b o u t  many o f  t h e  m a g n e t i c a l l y  d e f i n e d  

f a u l t s  i n  t h e  a r e a  i s  t h a t  t h e y  s h o u l d  y i e l d  s u c h  pronounced  

m a g n e t i c  t r o u g h s .  T h i s  is e s p e c i a l l y  t r u e  o f  t h e  r e g i o n a l  f a u l t s  

t y p i c a l  o f  t h e  i s l a n d ' s  t e c t o n i c s .  Not o n l y  d o  t h e s e  a p p e a r  

d e e p l y  i n c i s e d  i n  t h e  h i g h e r  m a g n e t i c  domains ,  t h e y  e x h i b i t  a  

s u b s t a n t i a l  w i d t h  a s  w e l l  ( u p  t o  1 0 0  m ) .  T h i s  c o u l d  s i m p l y  mean 

t h a t  some o f  t h e s e  s t r u c t u r e s  a r e  m u l t i - a x i a l  o r  i n  e f f e c t  s h e a r  

z o n e s ,  o r  i t  c o u l d  mean t h a t  t h e y  h a v e  a f f o r d e d  p a s s a g e  a t  some 

l a t e r  s t a g e  o f  i n v a d i n g  g e o t h e r m a l  f l u i d s  which  s e v e r e l y  a l t e r e d  

t h e  w a l l - r o c k s  ( t h r o u g h  m a g n e t i t e  d e p l e t i o n ) .  T h e r e  is  a n a t u r a l  

l o g i c  i n  a c c e p t i n g  t h e  l a t t e r  p o s s i b i l i t y  s i n c e  i t  c a n  be t i e d  t o  
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t h e  a r e a ' s  i n t r u s i o n s  which p a t e n t l y  p o s t - d a t e  t h e  Karmutsen  and 

Q u a t s i n o  r o c k s .  By t h e  same t o k e n ,  some o f  t h e  i n t r u s i v e  

emplacements  c a n  b e  p i n n e d  t o  t h e s e  same s t r u c t u r e s ,  f o r  i n s t a n c e  

t h e r e  a r e  s e v e r a l  o c c a s i o n s  where a  p r o j e c t e d  p l u g  s i t s  a t h w a r t ,  

and a p p a r e n t l y  b l o c k s ,  a  t h r o u g h g o i n g  f a u l t  l i n e a m e n t .  Examples 

e x i s t  a t  5100N/3000E, 6850N/11900E on t h e  o n e  s t r u c t u r e ,  and  a t  

1550N/10250E on a n o t h e r .  

These  i n c i d e n c e s  a l l  o c c u r  on  t h e  ma jo r  NW-SE f a u l t i n g  o f  

t h e  r e g i o n .  However i t  is e v i d e n t  t h a t  many o f  t h e  i n t r u s i o n s  

1 
mapped by g e o p h y s i c s  i n  t h e  a r e a  l o c a t e  where  t h e y  d o  b e c a u s e  of  

o t h e r  s t r u c t u r a l  e l e m e n t s ,  t h a t  is ,  f a u l t s  on  o t h e r  h e a d i n g s ,  

e s p e c i a l l y  i n  t h e  c r o s s - s t r u c t u r a l  s e n s e .  T h i s  i m p l i e s  t h a t  

c o n t e m p o r a r y  o r  p r e - e x i s t i n g  f a u l t  i n t e r s e c t i o n s  h a v e  p l a y e d  an  

i m p o r t a n t  p a r t  i n  l o c a l i z i n g  t h e  s m a l l  i n t r u s i v e  c e n t r e s  t h a t  d o t  

a n d  t o  a  c e r t a i n  e x t e n t  c h a r a c t e r i z e  t h e  g e o l o g y  o f  t h e  i s l a n d .  

I t  a l s o  a p p e a r s  h i g h l y  l i k e l y  t h a t  t h e r e  h a s  b e e n  f a u l t  movement 

p o s t - i n t r u s i o n  -- a f t e r  a l l ,  t h i s  whole  r e g i o n  f a l l s  w i t h i n  a  

s t i l l  v e r y  a c t i v e  b e l t  on t h e  g l o b a l  t i m e - s c a l e  o f  p l a t e  

t e c t o n i c s .  Thus i t  i s  n o t  u n u s u a l  t o  o b s e r v e  i n  t h e  m a g n e t i c s  

e v i d e n c e  o f  b r a n c h  f a u l t i n g  which o v e r t l y  p a s s e s  a r o u n d  t h e  

i n t r u s i v e  body now i n  p l a c e .  T h i s  s t r u c t u r a l  component  i s  

e .  

presumed t o  be  r e l a t i v e l y  r e c e n t ,  and  i t  is i n t e r e s t i n g  t o  n o t e  
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t h a t  t h e  VLF s u r v e y  r e s p o n s e  t e n d s  t o  f a v o u r  i t  whereve r  i t  

e x i s t s .  

b )  VLF 

Compared t o  t h e  m a g n e t i c s ,  t h e  VLF measurement  i n h e r e n t l y  

s u f f e r s  b e c a u s e  o f  s e v e r a l  r e a s o n s ,  v i z .  i )  i t  c a n  n o t  c o p e  

e q u i t a b l y  w i t h  a l l  d i r e c t i o n s  i n  t h e  a r e a  f a u l t s  may assume,  

i i )  i t  is more p r e y  t o  c u l t u r e ,  and  i i i )  t o  some p e r c e p t i b l e  

e x t e n t  i t  i s  a f f e c t e d  by s u r f a c e  w e a t h e r i n g  i n  p l a c e s .  

T h i s  l a s t  comes a s  a  b i t  o f  a  s u r p r i s e  b u t  t h e  e f f e c t  

shows u p  i n  t h e  d a t a  a s  a  component which i s  t o p o g r a p h i c a l l y  

d e p e n d e n t .  T h i s  s i g n i f i e s  t h a t  VLF c u r r e n t s  i n  t h e s e  c a s e s  a r e  

b e i n g  p r e f e r e n t i a l l y  c h a n n e l l e d  t h r o u g h  t h e  a c t i v e  w e a t h e r i n g  

l a y e r  a n d  t h u s  f a i r l y  f a i t h f u l l y  f o l l o w  l a n d  f o r m s ,  no  m a t t e r  how 

To o f f - s e t  t h i s  a s p e c t  of  t h e  VLF d a t a ,  e a c h  i n d i v i d u a l  

f l i g h t  l i n e  is  compared w i t h  t h e  p e r t a i n i n g  t o p o g r a p h i c  p r o f i l e ,  

and  where  p o s i t i v e  anomaly c o i n c i d e s  w i t h  r i d g e s ,  o r  c o n v e r s e l y  

i n v e r s e  r e s p o n s e s  w i t h  v a l l e y s ,  t h e  r e s u l t  i s  d i s c o u n t e d ,  w i t h o u t  

-- i m p o r t a n t l y  -- i t  b e i n g  e l i m i n a t e d  e n t i r e l y .  Only  i f  t h e  
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relationship persists along topographic strike on a one-to-one 

basis consistently is the result attributed to topography wholly. 

It is clear from such treatment that some parts of the 

area are manifestly more weathered than others. These deserve to 

be identified since within them VLF will have not penetrated as 

far sub-surface as in other sectors. Resides, such weathered 

sectors could hold geologic, geochemical and mineral 

implications, even if these are yet to be perceived. On this 

basis, a VLF-directed discrimination of near-surface weathering 

conditions has been made as shown (Dwg. Nos. EIC-2036,7,8). 

I Another environmental circumstance impinging on the VLF 

I data is the sea water/land interface represented by the 

coast-line. It of course is a peripheral condition and really is 

not deleterious to the survey's objectives. Cultural effects are 

another matter. They arise chiefly from power-lines, these 

essentially following the main roads of the island which in turn 

tend to follow topographic feature (valleys). Thus fault lines 

and power lines promise to coincide in places, possibly to the 

enhancement of the former, but not in any way predictably. In 

addition in the vicinity of the Gillies Bay airport, sporadic 

aircraft radio transmissions have rendered several sections of 

the current VLF traversing unreliable. 
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c.  R e s i s t i v i t y  

The r e s i s t i v i t y  measurements de r ive  from a  p a i r  of 

h o r i z o n t a l  coplanar c o i l s  opera t ing  a t  4175 Hz. The ensuing 

c a l c u l a t i o n s  assume a  2 0 0  m conductive l aye r  . The r e s u l t s  

d i s p l a y  a  predic tably  wide range of va lues ,  from sea-water (0.2 I 
ohm-metres) t o  bare rock outcroppings on land (>5000 ohm-metres), 

but do s o  a t  times i n  s u r p r i s i n g  ways. 

Most notable  a r e  t h e  r e l a t i v e l y  l a r g e  r e s i s t i v i t y  lows 

t h a t  a r e  seen t o  occur i n  t h e  northwest and southeas t  s e c t o r s  of 

t h e  survey area.  They c h a r a c t e r i s t i c a l l y  a r e  i n s e n s i t i v e  t o  

r e s i d e n t  l i t h o l o g i e s .  Since i n  both cases  t h e r e  i s  a  c o r r i d o r  

connection t o  t h e  sea ,  i t  can be f a i r l y  assumed t h a t  what has  

happened is a  marine incurs ion ,  o r  incurs ions ,  a t  some time i n  I 
t h e  p a s t  following s t r u c t u r a l l y  c o n t r o l l e d  lineaments. 

S i g n i f i c a n t l y  both a f f e c t e d  s e c t o r s  co inc ide  with topographica l ly  I 
lower ground i n  general .  

When these  sea  incurs ions  occurred i s  indeterminate ,  

except  t h a t  i n  geologic time it needs t o  be pos t -Tr iass ic .  Given 

t h a t  Texada Is land l i e s  near a p l a t e  edge wi th in  an  h i s t o r i c a l l y  

a c t i v e  seismic b e l t ,  i t  is no t  d i f f i c u l t  t o  conceive of 



d i f f e r e n t i a l  movement on f a u l t s ,  even of repeated t i d a l  waves, 

which could have caused l o c a l  sea  f looding of such dura t ion  t h a t  

i t  would have permanently a l t e r e d  t h e  r e s i s t i v i t i e s  of the  

innundated ground. I n  add i t ion  t h e r e  have been sea  l e v e l  

f l u c t u a t i o n s  over time due t o  t h e  var ious  i c e  ages.  

What i s  a  b i t  more d i f f i c u l t  t o  exp la in  i s  t h e  

r e s i s t i v i t y  low area  t h a t  occurs  seemingly t o t a l l y  contained 

w i t h i n  a regime of r e s i s t i v i t y  high. Severa l  of t h e s e  e x i s t ,  

q u i t e  commonly surrounding o r  i n  extension from a  lake .  The 

l a k e s  themselves t y p i c a l l y  conduct. Rather than looking f o r  

another  independent cause,  such a s  p o l l u t i o n  o r  m e t a l l i c  s a l t s  i n  

s o l u t i o n ,  i t  seems more appropr ia t e  t o  a t t r i b u t e  t h e s e  

r e s i s t i v i t y  lows again t o  sea-water f looding but whose access  

remains undefined by any one of a  number of reasons,  e.g. 

s t r u c t u r a l  movement post-f looding,  e ros ion ,  narrowed channels,  

incomplete sampling by the  p resen t  survey. The Emily Lake l o c a l e  

provides  an e x c e l l e n t  case where t h e  s e a  access  i s  c l e a r l y  

ind ica ted ,  even though t h e  d e f i n i t i o n  of i t s  fau l t - con t ro l l ed  

passage has not  been f u l l y  made by t h e  p resen t  r e s i s t i v i t y  

measurements. 
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f o r  t h e  a r e a ,  a l b e i t  n o t  c o n s i s t e n t l y .  Such c o n t r i b u t i o n s  have  I 
been  a b s o r b e d  i n t o  t h e  i n t e r p r e t a t i o n  where  shown (Dwg. Nos. EIC- 

2036,7,8). F i n a l l y ,  i t  needs  b e  n o t e d  t h e r e  i s  some n o i s e  i n  t h e  

d a t a  se t  which is o v e r t l y  d u e  t o  power l i n e s .  T h e s e  a r e  f a i r l y  

r e a d i l y  c o r r e l a t a b l e  w i t h  r o a d s .  

C .  S t r a t i g r a p h i c  C o n s i d e r a t i o n s  

The two f o r m a t i o n a l  g r o u p s  o f  rocks,  t h e  Q u a t s i n o  

l i m e s t o n e s ,  and t h e  Karmutsen v o l c a n i c s ,  a r e  f l a t  l y i n g  and 

p r o v i d e  n o  d i s c e r n i b l e  marker  h o r i z o n s .  A s  n o t e d  a l r e a d y ,  t h e  

Q u a t s i n o  i s  c o n s i d e r e d  younger t h a n  t h e  Karmutsen ( M u l l e r ,  1977)  

b u t  b o t h  a r e  presumed t o  have  b e e n  d e p o s i t e d  i n  t h e  m i d d l e  t o  

u p p e r  T r i a s s i c .  The c o n t a c t  be tween  them a s  s e e n  is o f t e n  a  

f a u l t  c o n t a c t ,  a l t h o u g h  t h e  p o s s i b i l i t y  o f  o t h e r  f o r m s  o f  

i n t e r f a c i n g  remains .  However t h e s e  c o n s i d e r a t i o n s  a r e  l a r g e l y  

a c a d e m i c  i n  n a t u r e  s i n c e  i t  i s  n o t  p e r c e i v e d  t h a t  s t r a t i g r a p h y  

p e r  se h a s  e x e r t e d  any  s i g n i f i c a n t  c o n t r o l  on  m i n e r a l  

l o c a l i z a t i o n  i n  t h e  a r e a .  



D. Mineral Considerations 

There a r e  two main k i n d s  of mineral  ( m e t a l l i c )  occurrence 

w i t h i n  t h e  survey a rea .  

i )  Skarn Deposits 

The most important, on t h e  record of p a s t  product ion,  a r e  

t h e  skarn-hosted depos i t s .  Wherever t h e r e  a r e  carbonate  rocks ,  

t h i s  c l a s s  of depos i t  i s  poss ib le .  Typica l ly  they a r e  high-grade 

metasomatic concentrat ions of i ron  oxides o r  su lph ides  ca r ry ing  

varying amounts of i ron ,  copper and gold a t  o r  near a l imestone 

c o n t a c t  w i t h  d i o r i t e  (usual ly ,  but sometimes with v o l c a n i c s ) .  

These d e p o s i t s  themselves can be broken down i n t o  two sub-groups, 

those  t h a t  a r e  i ron-r ich  and those t h a t  a r e  copper-rich.  I t  is 

t h e  l a t t e r  which a r e  au r i f e rous ,  on t h e  evidence. 

However no skarn minera l i za t ion  can be ignored simply 

because i t  appears t o  belong t o  t h e  i ron-r ich  sub-group. A t  t h e  

Texada Mines Ltd. depos i t s  on t h e  west s i d e  of t h e  i s l a n d ,  

copper-gold su lphide  minera l iza t ion  was encountered on t h e  

f r i n g e s  of the  massive magnetite o r e  which h i s t o r i c a l l y  was mined 
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f o r  i t s  i r o n .  Only i n  t h e  l a t e r  s t a g e s  o f  t h e  mine  l i f e  was 

c o p p e r  r e c o v e r e d .  Gold t e n d e d  t o  b e  n e g l e c t e d  -- i t  was r a r e l y  

a s s a y e d  f o r ,  e v e n  i n  t h e  c o p p e r - r i c h  s e c t i o n s ,  a l t h o u g h  i t  was 

s u f f i c i e n t l y  p r e s e n t  i n  t h e  r e s u l t a n t  c o p p e r  c o n c e n t r a t e s  t o  e a r n  

c r e d i t s  a g g r e g a t i n g  31,200 o z s  ( C .  F o r s t e r ,  1 9 8 8 ) .  

The s u l p h i d i c  s k a r n s  c l e a r l y  a r e  t h e  p r i o r i t y  t a r g e t .  I n  I 
g e o p h y s i c a l  t e r m s  t h e y  a r e  m o d e s t l y  m a g n e t i c  l a r g e l y  d u e  t o  

p y r r h o t i t e .  When t h e y  o c c u r  s e p a r a t e l y  f rom t h e , m a g n e t i t i c  

i r o n - r i c h  s k a r n s ,  t h e y  show u p  a s  r e l a t i v e  mino r  p r o t u r b a n c e s  o r  

f i n g e r i n g s  f rom some p r o x i m a l  m a g n e t i c  c e n t r e  r e f l e c t i n g  t h e  

l o c a l  i n t r u s i o n .  E m p i r i c a l l y  t h e  m a j o r i t y  o f  known d e p o s i t s  and  

p r o s p e c t s  removed from t h e  Texada Mines  L td .  s u b - g r o u p  g e n e r a l l y  

m a n i f e s t  t h e m s e l v e s  i n  t h i s  manner.  A s  a  c o n s e q u e n c e ,  t h e  s e a r c h  

h e r e i n  u n d e r t a k e n  f o r  new d e p o s i t s ,  o r  e x t e n s i o n s  o f  known o n e s ,  

c o n c e n t r a t e s  on  t h i s  i d i o s y n c r a c y  o f  o c c u r r e n c e .  

From t h i s  s t a n d p o i n t  t h e n ,  a  s u i t e  o f  w h a t  a r e  c a l l e d  

p r o s p e c t i v e  l o c a l i t i e s  c a n  b e  d i s c r i m i n a t e d .  T h i s  i s  n o t  

d i f f i c u l t  i n  t h e  p r i m a r y  s c r e e n i n g .  A number o f  p o s s i b i l i t i e s  

commend t h e m s e l v e s ,  a t  l e a s t  30 i n  t o t a l .  T h e s e  a l l  o c c u r  i n  t h e  I 
I Q u a t s i n o  domain  i n  t h e  v i c i n i t y  o f  c o n t a c t s  a n d  p r o j e c t e d  



Inevi tab ly  however, t h e r e  i s  bound t o  be ambiguity and an 

overlooking of o ther  p o s s i b i l i t i e s .  A s  t o  be expected,  t h e r e  a r e  

except ions t o  the  general  r u l e  t h a t  mineral ized ska rns  should 

possess  a  d i s c e r n i b l e  magnetic expression.  Among t h e  known 

d e p o s i t s ,  t h e  Copper Queen is  notably devoid of magnetic 

i n d i c a t i o n .  T h i s  can i n  p a r t  be a t t r i b u t e d  t o  a  high magnetic 

g r a d i e n t  which i s  i n  p lace  i n  background here ,  i n  p a r t  t o  t h e  

1 v e r t i c a l  p ipe- l ike  a spec t s  of t h e  occurrence.  Nevertheless  1 
d e p o s i t s  l i k e  t h i s  a r e  important,  e s p e c i a l l y  s i n c e  they rep resen t  

near-surface manifes ta t ions  of an a l t e r a t i o n  well ing up from 

depth. 

I t  the re fo re  needs t o  be acknowledged t h a t  n o t  a l l  

p o s s i b i l i t i e s  f o r  new occurrence w i l l  be recognizable  i n  the  

geophysics, even i f  t h e  mineralogy does no t  change apprec iably .  

However should p y r r h o t i t e  ever be supplanted by p y r i t e  a s  t h e  

major i r o n  su lphide  component of a  p o t e n t i a l  o r e ,  then  i t  is a t  

once obvious t h a t  the  chances of missing something a r e  increased 

s u b s t a n t i a l l y .  I n  some skarn d e p o s i t s ,  t h i s  i s  a  r e a l  

p o s s i b i l i t y ,  a s  evidenced by t h e  Yew d e p o s i t  i n  t h e  present  

survey a rea .  



t h e  g r o u p  s e t t i n g .  I t  i n v o l v e s  a  t h i n  l e n s  o f  m a r b l e i z e d  

l i m e s t o n e  embedded i n  v o l c a n i c s .  A s  s u c h ,  i t  i s  t y p i c a l l y  a  

manto d e p o s i t .  O v e r t l y ,  i t  is  e x t r e m e l y  s i z e - l i m i t e d ,  b u t  t h e  

m i n e r a l i z a t i o n  a t  i s s u e  is p y r i t e - r i c h  and  a u r i f e r o u s .  I n  t h e  I 
I d e a l  L imes tone  q u a r r y ,  a n o t h e r  s i m i l a r  o c c u r r e n c e  h a s  b e e n  I 
u n e a r t h e d ;  v i z .  heavy  p y r i t e  l e n s e s  i n t e r b e d d e d  w i t h  l i m e s t o n e s  

t h e m s e l v e s .  The l a t t e r  i n c i d e n c e s  l o c a t e  c l o s e  t o  t h e  f a u l t e d  

v o l c a n i c  c o n t a c t .  

T h i s  p rob lem o f  i d e n t i f i c a t i o n  t h e n  i s  d i f f i c u l t  enough ,  

b u t  i t  s e e m i n g l y  wor sens  when t h e  s e c o n d  c h i e f  t y p e  o f  m i n e r a l  

o c c u r r e n c e  i s  c o n s i d e r e d .  1 

ii) Q u a r t z  Ve in  D e p o s i t s  

T h e r e  is w i t h i n  t h e  r e g i o n  a  number o f  g o l d  p r o s p e c t s  

t h a t  a r e  b e s t  c l a s s i f i e d  a s  q u a r t z  v e i n  o c c u r r e n c e s .  A s  known, 

t h e y  m o s t l y  f a l l  w i t h i n  t h e  v o l c a n i c  domain  a n d  a r e  i n t i m a t e l y  

r e l a t e d  t o  s t r u c t u r e .  To d a t e ,  none  h a v e  s u s t a i n e d  a  r e c o r d e d  

p r o d u c t i o n .  I 

EXGALIBUR 
INIERNAIIONAb 
G0NSULIAN"rs LID. 



Typically these zones contain some associated sulphides, 

commonly pyrite. Unless these latter become massive over 

significant dimensions, the likelihood is that they will not be 

apparent in the present data directly. However there is the I 
possibility they might express themselves indirectly through 

their associated alteration. Specifically, if the host domain is 

characterized by a relatively high level of magnetic background 

and the alteration involves a magnetite depletion through 

hydrothermal action, then this alteration could potentially show 

up as an unusual magnetic low, this likely confined to structural 

zones as already noted, but most particularly to their points of 

intersection with contacts and/or other structures. 

Working from this basis, it is possible to discern 

several localities where this combination of events may have 

taken place. These are individually marked in the 

interpretational overlay. Unhappily, however, there is nothing 

hugely unique about them, and even if they do represent 

alteration as prescribed, there is no assurance that gold is 

present. 
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FUTURE EXPLORATION 

I t  is  e v i d e n t  from t h e  above  c o n s i d e r a t i o n s  t h a t  e x t r a  

i n f o r m a t i o n  i s  r e q u i r e d .  A p a r t  f rom what  may be g l e a n e d  f rom 

s u r f a c e  p r o s p e c t i n g  and  g e o c h e m i c a l  s a m p l i n g ,  t h e  n e x t  s t e p  

g e o p h y s i c a l l y  would b e  t o  e s t a b l i s h  t h e  p r e s e n c e  o f  s u l p h i d e s  

w i t h i n  e a c h  c h o s e n  l o c a l i t y ,  n o  m a t t e r  t h e  i n c i d e n c e - t y p e  

e n v i s a g e d .  E m p i r i c a l l y ,  b a s e d  o n  e x p e r i e n c e  f o r  t h e  r e g i o n ,  t h i s  

I .  would b e  best  e f f e c t e d  by i n d u c e d  p o l a r i z a t i o n  ( I P ) ,  a l t h o u g h  i t  

h a s  b e e n  f o u n d  t h a t  s e l f - p o t e n t i a l  ( S P )  c a n  b e  e x t r e m e l y  u s e f u l  

i n  s c r e e n i n g  t h e  n e a r - s u r f a c e  p o s s i b i l i t i e s .  I t  i s  s u g g e s t e d  i n  

c o n s e q u e n c e  t h a t  a l l  c i t e d  l o c a l i t i e s  fo rm t a r g e t s  f o r  a  t e s t  

programme f o r  a n y  f u t u r e  endeavour  d i r e c t e d  t o  economic  g o l d  

o c c u r r e n c e  i n  t h e  s u r v e y  a r e a .  



CONCLUSIONS AND RECOMMENDATIONS 

The a i r  s u r v e y  c o m p l e t e d  o v e r  t h e  j o i n t  g round  h e l d  by  

t h e  t h r e e  p a r t i c i p a t i n g  p a r t i e s  o n  Texada I s l a n d  h a s  p r o v e n  

i t s e l f  t o  b e  q u i t e  r e v e a l i n g .  The m a g n e t i c s  i n  p a r t i c u l a r  

f u r n i s h  t h e  k i n d  o f  d e t a i l  which c o n s t i t u t e s  a n  i n v a l u a b l e  d a t a  

b a s e  f o r  t h e  a r e a  and f o r  a l l  f u t u r e  e x p l o r a t i o n  c a r r i e d  o u t  

w i t h i n  i t .  

By compar i son  t h e  o t h e r  two methods  c o n t e m p o r a n e o u s l y  

f l o w n ,  v i z .  VLF and  e m ,  h a v e  n o t  f a r e d  a s  w e l l .  They h a v e  t u r n e d  

o u t  n o t  t o  b e  a s  d e f i n i t i v e  a s  hoped ,  a l t h o u g h  i t  c a n  s t i l l  b e  

c l a i m e d  t h a t  t h e i r  s h o r t - f a l l s  i n  t h e m s e l v e s  h o l d  g e o l o g i c  

s i g n i f i c a n c e .  For  example,  t h e  l a c k  o f  VLF r e s p o n s e  f r o m  some o f  

t h e  ma jo r  f a u l t s  t r a n s e c t i n g  t h e  a r e a  c a n  b e  a s c r i b e d  t o  a  

w i d e s p r e a d  s i l i c a  f l o o d i n g  o f  t h e i r  channe lways ;  a g a i n ,  t h e  

p a u c i t y  o f  s t r o n g  e m .  anomaly  f o r  mos t  o f  t h e  a r e a  p re sumes  

r e s i s t i v e  r o c k s  t y p i c a l l y  a n d  s u l p h i d e  i n c i d e n c e s  o f  less t h a n  a  

m a s s i v e  n a t u r e .  The z o n e s  o f  a l t e r a t i o n  t h a t  may b e  e x p e c t e d  

f rom a  b u r i e d  s k a r n  d e p o s i t  h a v e  p a r t i c u l a r l y  e l u d e d  a n  

e l e c t r o m a g n e t i c  d e f i n i t i o n .  

* 
N o t w i t h s t a n d i n g ,  t h e r e  i s  much t h a t  c a n  b e  r e c o g n i z e d  



and reasonably pro jec ted  which al lows t h e  discernment of 

l o c a l i t i e s  of high prospect ive i n t e r e s t  through t h e  area .  These 

l o g i c a l l y  can be expected t o  form t h e  h e a r t  of any f u t u r e  mineral  

i n v e s t i g a t i o n  conducted a t  s c a l e  through t h i s  environment. A 

l i s t  of such l o c a l i t i e s  is provided i n  an Appendix. 

I n  add i t ion ,  i t  is concluded t h a t  two types of gold 

occurrence e x i s t  i n  the  geophysics, t h a t  i s ,  each type manifests  I 
i t s e l f  d i f f e r e n t l y .  Simply pu t ,  one involves a  magnetic high,  

t h e  o t h e r  a  low. The f i r s t  group embraces t h e  skarn-hosted I 
d e p o s i t s ,  t h e  second the  quar t z  ve in  occurrences.  Both a r e  

s t r u c t u r a l l y  cont ro l led .  

I t  i s  recommended t h a t  a  programme of follow-up be 

pursued i n  each case.  I n  i ts  d e t a i l s ,  t he  programme w i l l  not  I 
vary much between one t a r g e t  type and t h e  o t h e r ,  a t  l e a s t  i n  i t s  I 
i n i t i a l  s t ages .  Each l o c a l i t y ,  o r  a  c l o s e l y  bunched group of 

l o c a l i t i e s ,  warrants gr idding.  Geological mapping, geochemical I 
sampling and geophysical surveying a r e  t o  be c a r r i e d  out  thereon 

i n  a  sys temat ic  way. 

For the  geophysics, i t  i s  s p e c i f i c a l l y  recommended t h a t  a  

VLF d i p  angle  survey be extended t o  these  g r i d s  s i n c e  i t  i s  
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a n t i c i p a t e d  t h a t  on  t h e  ground s u c h  measu remen t s  w i l l  f u r n i s h  

much more d e t a i l e d  i n f o r m a t i o n  o f  s t r u c t u r e  t h a n  h a s  b e e n  

a c h i e v e d  i n  t h e  a i r  by t h e  method. S e l f - p o t e n t i a l  (SP)  i s  a l s o  

s u g g e s t e d  i n  t h i s  f i r s t  p h a s e  s i n c e  i t  h a s  a  r e c o r d  o f  work ing  

I w e l l  i n  t h e  r e g i o n a l  e n v i r o n m e n t ,  e s p e c i a l l y  f o r  t h e  n e a r - s u r f a c e  

I s k a r n  t y p e  m i n e r a l i z a t i o n .  Once t h i s  p r i m a r y  work h a s  been  

c o m p l e t e d  and  new p o t e n t i a l  t a r g e t  s e c t i o n s  emerge ,  i t  i s  

recommended t h a t  a second  s t a g e  i n v o l v i n g  i n d u c e d  

polarization/resistivity ( I P )  t r a v e r s i n g  b e  u n d e r t a k e n  t o  r e f i n e  

t h e  i n - d e p t h  knowledge of  a  s u s p e c t e d  m i n e r a l  o c c u r r e n c e  and  t o  

a i d  i t s  t e s t  d r i l l i n g .  

I t  i s  t o  b e  n o t e d  t h a t  I P  s u r v e y i n g  h a s  had  some p r o b l e m s  

i n  t h e  p a s t  i n  a c h i e v i n g  e f f e c t i v e  c u r r e n t  p e n e t r a t i o n .  I t  i s  

recommended t h e r e f o r e  t h a t  c a r e  b e  p r a c t i s e d  i n  p r e p a r i n g  power 

e l e c t r o d e  p o s i t i o n s  -- t o  e n s u r e  good c o n t a c t s  i n  r o c k y  s u r f a c e  

c o n d i t i o n s  -- and  t h a t  f l e x i b i l i t y  o f  a p p r o a c h  be m a i n t a i n e d .  

O t h e r  a r r a y  c o n f i g u r a t i o n s  i n c l u d i n g  t h e  g r a d i e n t  a r r a y  m i g h t ,  

f o r  i n s t a n c e ,  p r o v e  mdre a d v a n t a g e o u s  i n  c e r t a i n  p r e v a i l i n g  

c i r c u m s t a n c e s .  
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~t is believed that these follow-up steps preliminary to 

major drilling will, in conjunction with the geological and I 
geochemical findings, do justice to the potentialities produced 

by the air-survey results. I 

J. B. Boniwell 

December 8, 1988 Exploration Geophysical Consultant 
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APPENDIX 

LIST OF PROSPECTIVE LOCALITIES I 
NW TEXADA ISLAND, B.C. 

Identifying No. Setting Remarks 

Skarn Minor magnetic ridges running W 

from Paris showing. Bounded by 

faults. Occurs in limestone 

domain at Blubber Bay. Purposely 

excluded is local magnetic 

peaking at Blubber Bay which is 

probably due to culture. 

Skarn Manifest extension of the Paris 

magnetic setting to the SE. 

Locality includes the Paris 

showing itself, also a new 

reported prospect at Canada 

Trench. Major faults intersect 

in proximity. 
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EB- 3 

EB- 4 

Skarn 

Skarn 

Modest magnetic peaking 500 m S 

from hornblende d i o r i t e  i n t r u s i o n  

a t  c o a s t .  Strong suggest ion i t  

p a r t  o f ,  or  a s soc ia ted  w i t h  same 

i n t r u s i o n  raking t o  t h e  S E  under 

l imestone capping. Estimated 

depth of b u r i a l :  100 m. Ought 

t o  be inves t iga ted  a s  p a r t  of 

EB-2 preceding. 

Embraces the  o l d  Loyal showing 

which s i t s  on shoulder of i t s  own 

l o c a l  magnet ical ly  high horn- 

blende d i o r i t e  plug. Adjacent t o  

mapped f a u l t .  

EB-5 Skarn Analogous s e t t i n g  t o  EB-4. 

D i o r i t e  plug off-shore i n  t h i s  

case.  Small s a t e l l i t e  magnetic 

high w i t h i n  l o c a l i t y  a s  well  a s  

shoulder.  Transected by N E  f a u l t .  
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EB-6 S k a r n  

I EB- 7 S k a r n  

Pronounced  m a g n e t i c  t o n g u e  a t  

e d g e  o f  major  s t r u c t u r a l  zone ,  

a l s o  p o s s i b l y  a t  edge o f  b u r i e d  

i n t r u s i v e  s h e e t .  S o u r c e  s h a l l o w ,  

< 50 m. 

Ano the r  m a g n e t i c  t o n g u e ,  more 

modes t  b u t  s i m i l a r  t o  EB-6 a b o v e ,  

s i m i l a r  s e t t i n g  s t r u c t u r a l l y .  

7 t h  l o c a l i t y  t o  s h a r e  t h e  

n o r t h e r n  t i p  o f  t h e  i s l a n d  wh ich  

which  p o t e n t i a l l y  i s  u n d e r l a i n  by 

o n e  i n t r u s i v e  s h e e t  t o  wh ich  

l o c a l  n o t e d  a p o p h y s e s  a r e  

c o n n e c t e d  i n  d e p t h .  Recommend 

t h a t  a l l  t h e s e  s e v e n  l o c a l i t i e s  

b e  i n v e s t i g a t e d  by  t h e  o n e  

comprehens ive  g r i d ,  l i n e s  1 0 0  m 

a p a r t  e x t e n d i n g  f rom B l u b b e r  Bay 

r o a d  t o  c o a s t ,  t o t a l  6 6  kms 

i n c l u d i n g  2 BLs .  
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- 3 0 -  

EB- 8 S k a r n  On f l a n k  o f  s e p a r a t e  m a g n e t i c  

c l o s u r e  e v o c a t i v e  o f  b u r i e d  p l u g ,  

e s t i m a t e d  d e p t h :  2 2 5  m.  

I L o c a l i t y  c e n t r e d  o n  NW t o n g u e  I 
s t i c k i n g  o u t  i n t o  s e a  a t  

L imes tone  Bay. 

S k a r n  P l a t e a u  o f  m a g n e t i c  h i g h ,  

p o t e n t i a l l y  r e p r e s e n t i n g  s h o u l d e r  

I t o  b u r i e d  d i o r i t e  i n t r u s i o n .  I n  I 

S k a r n  

l i m e s t o n e  domain f l a n k e d  by major  

r e g i o n a l  s t r u c t u r e .  

I n c o r p o r a t e s  a  m a g n e t i c  p r o t u b e r -  

a n c e  SW f rom a  c l o s u r e  s u g g e s t i v e  

o f  a  b u r i e d  p l u g ,  L i m e s t o n e  

t h i c k n e s s  e s t i m a t e d :  2 2 5  m. 

S i t s  a s t r i d e  a  m a j o r  s t r u c t u r a l  

i n t e r s e c t i o n .  P r o x i m a l  t o  

v o l c a n i c  c o n t a c t ,  

S k a r n  L i e s  i n  s a d d l e  o f  m a g n e t i c  r i d g e  

d i s t i n g u i s h e d  by l o n g  t o n g u e  

l o n g i t u d i n a l l y  d i s p o s e d .  C l o s e  
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t o  major  s t r u c t u r e  and presumed 

u n d e r l a i n  by i n t r u s i o n .  

Skarn  Focuses  on magne t i c  h igh  i n  

l o c a t i o n  where l i m e s t o n e s  a r e  

mapped. L i k e l y  due  t o  i n t r u s i o n  

i n  p a r t ,  p o s s i b l y  t o  v o l c a n i c s .  

Skarn  

Major s t r u c t u r e  i n  v i c i n i t y .  

Loca l  magne t i c  peak ing  a t  nose  of 

e v i d e n t  d i o r i t e  p lug .  A t  o r  on 

v o l c a n i c / l i m e s t o n e  c o n t a c t .  

C r o s s - s t u c t u r e  l i k e l y  i n  

v i c i n i t y .  

Skarn  Low-order i n d i v i d u a l l y  peaking 

magne t i c  h i g h  c l o s e  t o  Marble Bay 

F a u l t .  N-S c r o s s - s t r u c t u r e  

emanat ing  from Eag le  Cove. 

Analogous s e t t i n g  t o  Marble Bay 

mine a t  Vananda, 2.5 kms a long  

s t r u c t u r a l  s t r i k e  t o  SE. 



Vein 

the hornblende diorite body 

underlying Yew deposit implicit. 

Adjacent to fault contact with 

limestones E end Priest Lake. 

Analogous setting to the 

Commodore prospect 2 kms to S. 

Unusual magnetic low. Made up of 

twin sinks, both perceptibly less 

resistive than surroundings. 

Centred on sector of structural 

interaction. Locates on flank of 

magnetic ridge potentially due to 

buried intrusion. Locality 

includes minor magnetic 

proturberance from same. 

EB-17 Vein Individual magnetic high in large I 
body of high distinguished by 

being less resistive than neigh- 

bouring peaks. Intruded volcanic 

domain presumed. Considerable 

interlacing structure present. 

Akin to Golden Slipper setting. I 
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