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Tasu Sound is on the West Coast of t he  Queen Charlotte Islands. 

The t e r r a in  and climate are typical  of the Coast of B.C. and southeastern 

Alaska - rugged, heavily forested,  and oceanic - i.e. wet. 

chalcopyrite deposits a t  Tasu a re  being brought i n to  production by 

Wesfrob Mines Limited, a subsidiary of Falconbridge Nickel Mines Limited. 

As there  are no permanent settlements i n  the area, t h i s  means establishment 

of an integrated community with shopping and recreation centres,  housing, 

schools, hospital ,  e tc . ,  i n  addition t o  the mining plant and shipping 

facilities. 

t o  bring the  property in to  production. 

Magnetite- 

.rid 

An expenditure of some 25-30 m i l l i o n  do l la rs  w i l l  be required 

Tasu is one of the se r i e s  of contact metasomatic magnetite deposits , 
i tha t  occur along the  B.C. Coast. The operating mines a t  Texada Island, 

Quatsino and Brynnor on Vancouver Island, and a t  
I 

a t  Nimpkish, Quinsam, 

Jedway on the  Queen Charlotte Islands a re  of t h i s  type. 

geological se t t ings .  

A l l  have s imilar  

Within the l a s t  couple of years there  have been several  excellent 

papers on the  economic geology of t he  contact metasomatic magnetite 

!deposits along the B.C. coast by Sutherland-Brown, by Eastwood (B.C. D e p t .  

of Mines) and by Sangster. 

S ta f f  appears i n  the current issue of the Western Miner. 

t h i s  first class up-to-date material available,  t h i s  will be more an 

' i l l u s t r a t e d  t a l k  than a technical geologic paper. 

An a r t i c l e  on the  Tam project  by the Wesfrob 

So with a l l  
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I The country rocks involved are Upper Triassic. A thick series 

!of andesitic and basaltic flows known as the Karmutsen is overlain 
I 

conformably by a limestone formation called the Quatsino on Vancouver 

Island and the Kunga on the Queen Charlotte Islands. 

is a massive white or light grey limestone that may be up to 600' thick. 

This is overlain by darker flaggy limestone and by argillites. 

I 
The basal member 

On 

'Vancouver Island the Bonanza formation of bedded andesitic tuffs and 

ithinner flows overlies the Quatsino limestone. 

Cutting these Upper Triassic rocks are small stocks and batholiths 
I 

of intrusives typical of the Western or Island Belt of the Coast Range 

~ intrusives. 

These magnetite deposits all show similar stratigraphic and 

lstructural controls. They are found at or near the contact of the 

limestone with the volcanics where these rocks have been cut by the 

Coast Range intrusives. Structurally they are further localized by 
, 
,second order folds, by faults and by re-entrants in the intrusive contact 

All these deposits are associated with skarn zones, usually 

garnet-pyroxene-epidote skarns though amphibols or chlorite may be present. 

land take the place of pyroxene. 

ibeen the first stage in the emplacement of the ore. 

The development of skarn appears to have 
I 

Skarn and ore replace 

limestone, limy tuffs and intrusives. Most deposits have h e -  and Post- 

lore porphyries and dykes. 
I 

The most reasonable source for the iron of the deposits is via , 
the assimilation of iron by the ascending intrustves from the iron-rich 

Karmutsen volcanics . 
The pre-requisites for an orebody are the conjunction of limestone, 

~ volcanics and a younger intrusive. 



' Slide 1 

Brown's B.C. Dept. of Mines preliminary mapping included. 

is a portion of t he  G.S.C. Geol. Map of B.C. with Sutherland- 

Ident i fy  
e 

1 Prince Rupert., Sandspit, Jedway, T a w ,  Coast Range I n t w i r e s ,  Monsby 
I 
I 
Island, San Cr i s tml  Batholith. 

S l ide  2 

syntectcmic San Cristoval bathol i th  of d i o r i t e  extending up the  west 

coast of the is land t o  Tasu and terminating there.  

v o l c a n i a  except a t  Tasu where i n  addition the  limestone appears. 

Tectonic stocks cut volcanics and limestone a t  the  i ron deposits a t  

Burnaby Island and Ikeda. 

is a l a t e r  edit ion of the Moresby B land  map, showing the 

% Flanked by Karmutsm 

Post 

Note the strike s l i p  fau l t ing  and major 

' offshore f a u l t  determined by seismic ac t iv i ty  t o  be of the San Andreas 

I type. 

I 

I 

Sl ide  3 

Sound on the nose of the bathol i th  and found an open syncline with 3rd 

order flanking an t ic l ines  a l l  plunging 20' - 30' northwesterly pa ra l l e l  

t o  t he  trend of the batholith.  These gently plunging folds  showed t h a t  

the Kunga draped north and west i n  the  (1 zone area roughly para l le l ing  

the slope of the h i l l .  

In 1960 Sutherland-Brown did more detai led napping a t  Tasu 

.. 

Regional mapping shows the  Kunga limestone overlies the Karmutsm 

lavas conformably. 

of the Kunga can be up t o  600' thick but it can lense out rapidly. 

overlain by thin-bedded dark limestones and the$e i n  turn by thin-bedded 

a r g i l  lites. 

I d m t i f L  - Kannutsen, Kunga limestone, San Cristoval batholith,  

The massive white or l i gh t  grey limestone at the base 

It is 

Porphyries, #I, (2 and (3 Zones 



Slide 4 - is generalized f r o m  1" = 50' mapping. 
#3 zone which is copper bearing, plunges gently N 75' W. 
controlled by a r o l l  and zone of faul t ing and dykes and l i e s  along the  
Kunga-Kamutsen 1s-gs contact. 
1 2  zone is along t h e  same contact and is localized by a roll and a more 
prominent N 65' W f a u l t .  

' I n  both these zones skarn and magnetite replace limestone, and the  controls 

are typical  f o r  t h i s  type along the coast. 

porphyries t ha t  have intruded th in  bedded sediments. 
7 mappable feldspar porphyry with gradations between. 
def in i te ly  Pre-ore and some Post ore. Many a re  s i l l - l i k e .  
of sediments now comprise only 10-15s of t he  rock. 
been largely a l te red  t o  skarn. Two or three types of pre-ore porphyry 

1 show skarn and magnetite but a grey porphyry is apparently the host of 
t he  bulk of the skarn and ore  i n  tl zone, and, the roughly s t ra t i form 
o r  bedded appearance of the zone r e su l t s  from the replacement of t h e  
margins of s i l l - l i k e  bodies of porphyry of t h i s  type. 
Sutherland-Brown has proposed tha t  these porphyries were intruded i n t o  
Middle o r  Upper Kunga sediments as a complex Christmas tree type O f  

€accolith. This gives a reasonable explanation for what we now know, 
provided the lnaasive lower Kunga limestone has thinned rapidly t o  the  

It is 

It has a smaller chalcopyrite content. 

1 (1 zone is di f fe ren t .  

' 

It lies above the  Kamutsen i n  a complex area of 
There a re  about 

Some of these a r e  
The remnants 

These sediments have 

I 

e 
I 

north of 13 and #2 zones. 
Sl ide 5 

I t  shows the  d i o r i t e  (purple), the Karmutsen lavas, the Kunga limestones 
(blue), the Upper Kunga (grey), t he  porphyries (orange) and the  ore (red); 
t he  Kalmutsen dipping gently west under the  limestones and the porphyries; 
#3 zone plunging at  20' N.W.; 12  zone a t  t he  r o l l  and N.W. trending f a u l t  
i n  t h e  limestone-greenstone contact; C 1  zone with a s teep N20°E trending 
edge and extending west a t  a gentle dip i n  the laccol i th  or  multiple 
s i l l  complex. 
Sl ide 6 shows two generalized sections attempting t o  i l l u s t r a t e  
these concepts. 
Identify - d io r i t e ,  Kammtsen, Kunga limestone, porphyry and ore. 

(S.B.) gives a b e t t e r  picture  by grouping the porphyries. 
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I , Sl ide  7 - is a thickness X Fe assay contour plan of t h e  zones. This 

i1lustnt.j t h e  N6SoW control of I 3  and 12 zones by f au l t i ng  and rolls 

, i n  the  lhestone-greenstone contact and t he  control exerted on the north 

' portion 6f 11 sons by t h e  N20°E fault ing.  

e 

05 zone may amtain the  decper N.W. axtensions of I 3  8nd 12 zone as well 

as t h a t  o f  I.1 zone. 

S l ide  8 - is a typical cross section of  I 3  zone. showing the  underlying 

Kaxmutsen volcanics (dark green), overlain by the  Kunga limestone (blue). 

For scale the arebody (red) is sme 200' thick and 400'+ wide. Post ore 

dykes - (brown). Unfortunately t h e  -11 high angle faults and pre ore 

dykes which p a r a l l e l  t he  roll of the limestone-greenstone contact are not 

shown. 

S l ide  9 - is a e m i s  section of 42 tone again showing t h e  ore replacing 

limestone h e d i a t e l y  above the limestone-greenstone contact and localized 

by t h e  pro-ore N65OW faul t ing.  This fau l t ing  produced or is associated 

with the  stoop N.E. f lank of the onbody. 

Both 13 end I.2 zones have been d r i l l e d  off for a length of over 1000 feet. 

S l ide  10 - is a trass srction of I1 zone w i t h  the volcanic contsct steep 

on the  east because of N20°E faul t ing.  The uncolored area i n  which the 

o re  lies is the jumble of the  porphyry laccol i th .  In  a typical section 

the wlcmics would underlie t h e  laccol i th  but here the d i o r i t e  purple 

of the ba thol i th  has cut up through than.. 

Sl ide 11 - tabulates  t he  ore reserves. Most of  the ore is nussim 

magneite with pyrite and/or chalcopyrite. The sulphur content is a 

ra ther  uniforn 2-3b, so there is no d i r e c t  shipping ore. 

I 

The grade o f  

' t he  ore going t o  t h e  cabbin8 plant is expected to be about 418 including 

' t he  sknm and dykes. I 



GEOLOGICAL RESERVES 
T = Tons in million metric tons 

1 ZONE 1 REASONABLY ASSURED 

1 

2 

3 

10.6 

7.6 

6.8 

Fe 

40 

38 

48 

Sub Total 

cu 

- 
.14 

.66 

25.0 41 - 

INDICATED 

4 

5 

not drilled o f f  

14.2 45 .20 

PRODUCTION 

Waste 

3.1 

4.4 

4.9 

12.4 

Total ~ 39.2 43 

W/O RATIO 

0.52 : 1 

0.82 : 1 

2.31 : 1 

1.12 : 1 

OPEN PITS 

1 

2 

3 

ZONE 1 PREPRODUCTION STRIPPING 

Ore Waste 

0.3 0.5 

2.0 

7.9 

1 METRIC TONS PER YEAR - 

Total 1 0.3 I 10.4 

Fe Ca Mesh 

Ore 

6.6 

7.8 

5.5 

19.9 

Pellet Feed Concs.1 550,000 10% 65 .05 80% -325 

63 .os 30% -100 + Sinter Concs. I 400,000 - 10% 
1 22% I I Copper Concs. 
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1 Slide 11 - cont'd. 
The open p i t s ,  as presently planned, a r e  expected t o  recover 20 mill ion 

tons ore with a s t r ipping r a t i o  of 1.12 t o  1. 

Production scheduled t o  s t a r t  i n  the Winter of 1966-67 is a t  a yearly 

r a t e  of 550,000 metric tons p e l l e t  concentrates produced from 1 3  and D 2  

I zones a f t e r  t he  copper has been removed by f lo t a t ion ,  plus 400,000 tons 
I 
I of sinter concentrates from A 1  zone. 

Sl ide 12 - 
area out l ines  the CS, 1 2  and D 1  zone p i t  areas ,  

I 
I a r e  bn the point and a causeway connects t o  the townsite on Gowing Island. 
I 
I The distance f r o m  13 zone outcrop t o  the dock at the point is 

1 approximately 4000'. 

I S l ide 13 - 
1 showing the out l ines  of the proposed p i t s .  

by drainage r a i se s  i n  the  p i t  walls leading down t o  drainage ad i t s .  

I The ore from 13 and 12  zones w i l l  drop by ore  passes t o  the main haulage 
I 
I 
I a d i t ,  thence by 100 ton car and loc i e  t o  the  o re  pass t o  the underground 

I crusher. 11 zone s i n t e r  ore has a separate ore pass. From the crusher 

1 by conveyor b e l t  a d i t  t o  the  cobbing plant,  concentrator, etc. 

I Slide 14 - 
I i n  the limestone on the upper benches of #3 zone p i t .  the  ulant s i t e ,  camp 
I 
I s i t e ,  harbour and harbour entrance t o  the  Pacific,  

~ Slide 15 - is an earlier p ic ture  looking south a t  the project  s l te ' sharing the clearing fo r  t he  open p i t s ,  causeway, e tc .  and looking up 

1 Fairbox o r  Wright In l e t .  

' Slide 16 - 

e 

I 

I 

is an airphoto of the area - top t o  the north, The cleared 

The plant  and dock s ide  

I 

I 

- 1  , 
I 
I 

is a generalized long sect ion from 13 zone t o  the  point 

The p i t s  w i l l  be drained 
I 

0 

1 
Also looking west shows the prc-production s t r ipping proceeding 

1 
I 

is looking north down Wright In l e t ,  with Wright Lake - which 

is t o  be the  water supply - i n  the foreground and the property some 5 miles 

away. 

area of 200 inches r a in  per  year. 

~ 

I 

The corner of Gowing Island shows - an anomalous condition i n  an 
e 

, 
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1 That concludes the s l ides .  

' Tau is, for its  type, a rather large deposit. 

I I t s  two dist inct ive  features geologically are: 

I (1) its location a t  the nose of the large 

syntectonic diorite  batholith 

a 

I 

(2) The composite porphyxy laccolith with 

its gradations, and the replacement by 

I1  zone of  certain o f  th i s  porphyries. I 
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Slide No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

e l 

Subject 

Portion G.S.C. Map E.C. 

Moresby Island Sutherland-Brown 

Tasu Sound geology Sutherland-Brown 
folds 

Prince Rupert and 
Queen Charlotte Islands 

G, X. Polk, Composite Geol. Tasu 1" .t 400' 

Tasu Geology after Sutherland-Brown 1" - 300l+ 

Ted Wade's Gen. Sections Same scale 

Thickness Contour map 

Cross Section #3 zune - Sec. 28A 

X 2  zone - Sec. 54 
#1 zone - SEC. 849 

" 11 

1, 11 

Tabulation Ore Reserves Pits Production 

Airphoto 

Generalized Pit outlines 8 Cross Sectipn of 
Mine layout 

Kodachrome looking west at mine area 

Ektachrome looking south at mine area 

Ektachrome Wright Lake 
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- White c 

I -  C .- 

WHITE PORPHYRY 

Light grey -----+ DIORITE 

I Light green-white T r ~  MOTTLED PORPIIYRY 

pc 

---- Skarn &. Mag S t r i n g e r s  
. 

S l i g h t  break in emplacement 

AMDESITE PORPHYRY 
I 

I I I 

t 

GABBRO I1 - O f t e n  c h i l l e d  ’ 

Grey - - 1 ~ 1 GREY PORPHYRY I e- Extensive Skarn rt Nag 

ORE FORMATION 

I_ 
. L  

‘ Break in emplacement 

7-v I GABBRO PORPHYRY I”-- 

L i g h t  green 

Apple green 

Dark green 

Extensive break in emplacement ? 

_ _ _  , 


