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INTRODUCTION 

The geological mapping program was undertaken i n the Terrace-

Nass River region to d i f f e r e n t i a t e the areas of granites from volcanics 

and sediments and to investigate any mineral occurrences i n the region* 

The area was chosen f o r examination beeause of (1) i t s favourable 

position i n r e l a t i o n to Anyox, (2) i t had not been mapped by p r o v i n c i a l 

or government surveys, and (3) the new road between Terrace and Aiyansh 

would place a mineral deposit i n a more favourable economic po s i t i o n . 

The area i s located about 50 miles east of Prince Rupert and 

l i e s between the Skeena and Nass Rivers west of Kitsumkalum Lake and 

east of the 130th meridian 0 The Aiyansh-Terrace road borders the 

eastern boundary and numerous spur roads t r a v e l short distances up the 

creeks and r i v e r s draining the area© 

Eleven days between September 24 and October 4, I960 were 

spent examining the area and included two days at Anyox and the moly

bdenum prospects of AMCO and Kennco. The weather was generally excellent 

and no time was l o s t u n t i l inclement weather arrived on October 5th and 

6th. 

The heliocopter proved indispensable for t h i s type of recon

naissance mapping. Landings can be made within the near v i c i n i t y of any 

rock exposure. 

The f i e l d map and notes have been f i l e d i n the Vancouver o f f i c e . 

They should be referred to i f any further exploration i s undertaken. 
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GEOLOGY 

Numerous ground traverses were made across the volcanic and 

sedimentary rocks of the region* The g r a n i t i c portions of the area 

were generally mapped from the a i r since the granites are e a s i l y d i s 

tinguished from the volcanic-sedimentary series. Detailed a i r traverses 

other than the ones plotted were made to be sure that no other septa 

occurred within the granite. At a scale of 1 inch equals 2 miles, the 

g r a n i t i c d i s t r i b u t i o n i s accurately outlined on the enclosed map. 

Upper Jurassic Marine Sediments (Grey Series) 

The Jurassic sediments have been mapped by Stan D u f f e l l , 

G«SoC, from 1953 to 1955 and these rocks cover a large portion of 

the eastern edge of the map area. They are predominantly sandstones 

and greywackes exhibiting such features as graded bedding and cross 

laminations. Near the top of the sequence conglomerates and g r i t s 

with some a r g i l l i t e s grade i n t o the overlying Maroon Series. The 

lower parts of the series are graphitic shales. The rock sequence 

represents a gradation from a t y p i c a l marine shaly environment to a 

near shore facies of g r i t s and conglomerates. 

Upper Jurassic T e r r e s t r i a l Sediments (Maroon Series) 

The sedimentary portion of the Maroon Series consists of 

r i p p l e marked s i l t s t o n e s , cross-laminated g r i t s , and conglomerates. 

These beds gradeinto the underlying Grey Series and are distinguished 

from them by the occurrence of p y r i t e and pyrrhotite which colors the 

rocks red. The sulphide content ranges from 3% to 35$ by volume. 
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A small number of volcanic flows and tuffaceous rocks occur 

within t h i s u n i t . The t u f f s are commonly s l a t y and may be a r g i l l i t e s 

i n part. Graphite i s a common constituent. 

This Series of rocks i s confined to the southern half of the 

eastern boundary and exists as a narrow b e l t separating the granites 

from the Grey Series. 

Upper Jurassic Volcanic Rocks (Maroon Series) 

The volcanic segment of the Maroon Series consists of andesite 

and basalt flow breccia, p i l l o w lava and t u f f s with a few r h y o l i t e t u f f 

horizons. These rocks grade imperceptibly into the Maroon sediments 

i n the v i c i n i t y of Mb. Conroy between Mayo and Kitsumkalum Rivers. The 

conformable contact of the volcanic rocks with the Grey Series i s easy 

to observe i n the f i e l d and i s quite accurately defined on the enclosed 

map. 

The sulphide content of the volcanic rocks ranges from 3% to 

1+0% p y r i t e and pyrrhotite by volume. The heaviest mineralization occurs 

at the headwaters of the Kitsumkalum River along traverses #14 and #54 • 

Granitized Sediments 

The septa of sediments occurring on the western half of the 

map sheet are e s s e n t i a l l y quartz, b i o t i t e , granite gneiss. The presence 

of a layered structure i s the only c r i t e r i o n to distinguish these rocks 

from granites. At traverse point #42 near the headwaters of the Exstew 

River the gneiss contains about 3% sulphides but generally these rocks 

are grey i n color and barren of sulphides. They appear to be the meta-

morphic equivalent of the Grey Series. 



4. 

Recent Volcanic Flow 

An andesite lava flow occurs i n the northern portion of the 

map area. The flow i s approximately 20 miles long and i s e s s e n t i a l l y 

a scoriaceous flow breccia. The lava erupted from a f i s s u r e , which 

l a t e r became a small cone 50 feet high, northeast of Lava Lake. I t 

i s believed by Indians and G. Hanson, G©S.C., that the flow i s not 

older than 300 years. 

A small b a s a l t i c dike and plug occur i n the v i c i n i t y of 

traverse #20 between the Nelson and Mayo Rivers. This eruptive i s 

also of recent times. 

Granites 

The g r a n i t i c rocks range i n composition from granite to 

d i o r i t e . The massive grey rocks with large v e r t i c a l j o i n t s and sheet 

fractures are r e a d i l y distinguished from the volcanic-sedimentary 

group. Numerous porphyry dikes and s i l l s intrude the c l a s t i c rocks 

near the periphery of the b a t h o l i t h . The d i s t r i b u t i o n of dikes and 

s i l l s i l l u s t r a t e d north of Alder Peak along traverse #57 i s prevalent 

along the gra n i t i c contact. 

Structure 

The deformation of the volcanic-sedimentary group of rocks 

was l a r g e l y controlled by the g r a n i t i c i n t r u s i o n . Near the contact 

with the c r y s t a l l i n e rocks the layered rocks are contorted into over

turned i s o c l i n a l f o l d s . Two miles east of the contact an assymetric 

a n t i c l i n e occurs which trends northward p a r a l l e l to the c r y s t a l l i n e -

c l a s t i c contact. East of the a n t i c l i n a l axis drag folds are s t i l l 

present but less numerous. 
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Metamorphism 

The Grey and Maroon Series are es s e n t i a l l y unmetamorphosed. 

Within a few feet of the granite contacts an increase i n b i o t i t e may 

be observed but generally the sandstones are s t i l l sandstones and not 

quartzites. The a r g i l l i t e s have developed into slates within the 

highly contorted regions near the i n t r u s i v e , but away from these con

tacts the slates grade into mudstones0 

The layered rocks i n the western half of the region have 

been metamorphosed to granites and quartzites. 

SULPHIDE MINERALIZATION 

Sulphide minerals are ubiquitous within the Maroon Series. 

The average concentration of p y r i t e and pyrrhotite would be 3% to 5% 

by volume but l o c a l zones of 50% sulphide exist throughout the Series. 

Numerous zones were examined and four sampled f o r spectroscopic anal

y s i s . The re s u l t s of these assays can follow t h i s report and be 

attached as a supplement. 

The sulphide mineralization appears to be syngenetic to the 

Maroon Series. The basis f o r t h i s conclusion i s that i n d i v i d u a l 

p y r i t i c volcanic or sandstone horizons occur within the Grey Series 

and are surrounded by unmineralized sediments. I t was thought at 

f i r s t that the pyrite was associated with proximity to granitoid 

rocks but the Grey Series are i n many places i n contact with the 

granite and unmineralized. 

To understand the r e l a t i v e importance of the sulphide mineral

i z a t i o n within the Maroon Series v i s i t s to the Anyox d i s t r i c t were made 

on September 28 and October 3> I960 and a t o t a l of s i x hours was spent 
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i n examining the rocks of the area. The Anyox massive sulphide de

posit consisted of 21 m i l l i o n tons of 1.1$ copper with minor amounts 

of zin c , gold and s i l v e r . Eight ore deposits were mined by the Granby 

Consolidated Mining Co. from 1914 to 1935• The sulphide deposits oc

cur near and at the contact of sediments or t u f f s with andesite v o l -

canics. The andesites consist of a large volume of flow breccia with 

minor amounts of pil l o w flows and r h y o l i t e fragmentals. The pi l l o w 

flows exist as 4 to 6 foot wide beds within a flow breccia sequence. 

The r h y o l i t e fragmentals are interbedded with the flow breccia and 

are especially abundant i n the #6 ore deposit. The contact of these 

volcanics with sediments or t u f f s i s sharp. These c l a s t i c rocks are 

f i n e grained and t h i n l y laminated grey to black beds which do not ex

h i b i t any primary sedimentary features. The presence of ves i c l e s 

suggesting gaseous c a v i t i e s indicates that the rocks may be t u f f s . 

The volcanic rocks are conspicuously red due to the oxidation 

of p y r i t e . This red coloration i s continuous throughout the area and 

reaches as f a r as the Bonanza deposit 3 miles to the southwest. 

Portions of the c l a s t i c beds are also red especially within the 

Bonanza area. 

The volcanic-sedimentary group of rocks at Anyox i s similar 

to the Maroon Series described i n t h i s report. One difference i s that 

the Maroon Series i s more intimately associated with granite between 

Terrace and the Nass River than the rocks at Anyox. 

A v i s i t was made on October 3> I960 to the AMCO and Kennco 

molybdenum camps just south of A l i c e Arm. The AMCO camp was deserted 

but approximately 2000 feet of d r i l l core was available f o r examination 



and several rocks samples from the outcrop were present. The 

molybdenum appears to occur within an a p l i t e dike about 20 feet wide 

within the granite. On the outcrop high grade seams occur which do 

not continue to depth. The s p l i t d r i l l core consists of minute amounts 

of molybdenite within a quartzose zone. The core i s very unimpressive. 

The Kennco d r i l l camp i s s t i l l i n operation and Bob Stevenson, 

Dick Woodcock and Ed Iyons were very c o r d i a l and took me on a tour of 

the surface exposures. The molybdenum deposit occurs within a g r a n i t i c 

plug about 2500 feet i n diameter. The composition of portions of the 

plug i s a l a s k i t e . The i n t r u s i v e i s bounded by greywackes which have a 

v e r t i c a l dip around the stock. The granite i s p y r i t i z e d and fractured 

with the molybdenite occurring as high grade seams, pods and d i s 

seminations. The disseminated portions have great continuity around 

the edge of the plug and present d r i l l i n g i s attempting to discover 

more molybdenum i n the c e n t r a l region. The py r i t e concentration ranges 

from 3% to 15$• This i s an important prospect. 

No molybdenum was observed i n the Terrace-Nass River region; 

however, just west of Lava Lake along traverse #45 the granite i s 

highly sheared and p y r i t e a l t e r a t i o n i s present. 

The g r a n i t i c stocks between Star and Nelson Rivers and be

tween Kitsumkalum and L i t t l e Cedar Rivers are massive, unmineralized 

granites. 

A vein of quartz, c a l c i t e and arsenopyrite has been prospected 

between Mayo and" Kitsumkalum Rivers at traverse point #38. The vein i s 

about 1000 feet long and 2 feet wide and has been explored by 8 p i t s 

and trenches. No economic minerals were observed. 
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FURTHER EXPLORATION 

The only rocks which are favourable f o r a massive sulphide 

deposit of the Anyox variety are the Maroon Series, These rocks exist 

discontinuously between Mt # Kenney i n the south to Vetter Peak i n the 

north, a distance of 40 miles. The Series i s w e l l exposed except where 

the rocks cross the major creeks and r i v e r s of the region. The bottoms 

of these valleys are covered with alluvium and a t h i n cedar growth ex

tends f o r 2000 feet up the slopes. In general the Series i s 65% 

exposed. 

Many of the numerous dark oxide zones were examined and these 

areas of traverse are plotted on the enclosed map and described i n the 

f i e l d notes l e f t at the Vancouver o f f i c e . However, the exposed and 

covered regions have not been adequately prospected. Whether the region 

warrants further exploration i s d i f f i c u l t to ascertain. The region of 

favourable rocks i s small and these rocks have probably been prospected 

i n the past since a road to Kitsumkalum Lake from Terrace has been i n 

existence f o r a long time. However, i t i s d i f f i c u l t to turn down any 

favourable rock sequence f o r prospecting and i f t h i s small area could 

be coordinated with another program i n the near proximity then i t 

should be explored. 

Two methods lend themselves for exploration i n t h i s type of 

t e r r a i n . One would be to camp two geologists i n the Kitsumkalum River 

area with a heliocopter and for them to prospect the wooded and heather 

slopes i n d e t a i l . This prospecting should not require more than 18 

continuous working days. 

The other exploration method i s to conduct an airborne 



electromagnetic survey over the region. The area i s w e l l suited 

for t h i s type of program since the Maroon Series s t r i k e across the 

valleys and ridges. The airborne equipment would f l y p a r a l l e l to 

the 45° slopes at 1000 foot elevation i n t e r v a l s . These slopes are 

not rugged and would require no rapid manoeuvres by the heliocopter 

p i l o t . The navigation would be remarkably simple compared to the 

Canadian Shield. The elevations of the f l i g h t l i n e s would range from 

about 500 feet above sea l e v e l to 5000 feet. I t would not be neces

sary to f l y the higher peaks since they are rea d i l y available for 

d i r e c t observation. I t would require approximately 300 l i n e miles 

to cover the region or about 2 days of f l y i n g . The resultant anom

a l i e s could then be quickly prospected by two geologists. 

Ground prospecting f o r molybdenum should be centered west 

of Lava Lake and would require about 3 days of work. 

CONCLUSIONS 

The Terrace-Nass River region west of the Kitsumkalum 

River consists f o r the most part of the Coast Range ba t h o l i t h . 

Bounding these g r a n i t i c rocks to the east i s a group of volcanic 

and sedimentary rocks s i m i l a r to the Anyox d i s t r i c t . The Maroon 

Series consists of andesite flow breccia, t u f f s and t e r r e s t r i a l 

sediments which are heavily mineralized with sulphides (3 - 50% 

p y r i t e - p y r r h o t i t e ) . Approximately 40 miles of the Series exist i n 

the area. The higher topographic portions have been p a r t i a l l y pros

pected by me, and about 35% of the lower reaches are covered by 

forest and v a l l e y alluvium. 
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The favourable rocks f o r the occurrence of massive sulphide 

are not extensive and are outlined on the enclosed map by apple green 

and grass green colors. I f a prospecting program could be coordinated 

with another exploration program i n the near v i c i n i t y then the area 

warrants further prospecting. I t would require approximately 18 working 

days f o r two men to thoroughly explore the valleys and slopes of the 

Maroon Series. I f an airborne electromagnetic survey i s undertaken i t 

w i l l take approximately 300 l i n e miles to cover the area or about 2 days 

of f l y i n g . This i s the more preferable method to explore the region f o r 

massive sulphides. 

A p y r i t i c and fractured granite occurs just west of Lava Lake 

and may be a favourable locale f o r molybdenum. I t w i l l require about 3 

days of work to prospect t h i s small area. No other favourable areas 

for the occurrence of molybdenite were observed. 

I recommend that i f other areas i n the Kitimat-Stewart-

Hazelton region warrant further prospecting then the Terrace-Nass River 

area be t i e d together with these prospecting programs. An airborne 

electromagnetic survey would be the most thorough and rapid method to 

explore the region. 
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