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The attached 1:50,000 s ca l e reg iona l geo log i ca l map of the Adanac 
Area, N.E. of A t l i n (104N), i s based on pub l i shed and assessment report data 
and on ex ten s i ve f i e l d work c a r r i e d out in 1980 and 1981. The map a l s o 
shows the d i s t r i b u t i o n of the p r i n c i p a l mineral depos i t s i n the area and the 
l o c a t i o n s of F i p k i e (heavy m ine ra l ) sample s i t e s . 

The f o l l o w i n g somewhat s p e c u l a t i v e observat ions can be made about the 
reg iona l geology and the nature of the mineral d e p o s i t s . 

Regional Geology: 

The rocks are broad ly speaking d i v i ded i n t o the same un i t s i d e n t i f i e d 
by J .D. A i t ken in 1959. In the present case, however, the map has been 
s i m p l i f i e d to the extent t ha t meta-sedimentary, meta -vo lcan ic and meta 
s e r p e n t i n i t i c rocks have been compiled under a s i n g l e heading, Cache Creek 
Group, (Unit 1 ) . The Fourth of J u l y b a t h o l i t h , by c o n t r a s t , has been 
subdiv ided i n t o two phases; quar tz monzonite (Unit 2) and d i o r i t e (Unit 3 ) . 
The Adanac quartz monzonite stock (Unit 4 ) , a lthough i t i s a l s o known to be 
compos i te, has not been s ubd i v i ded . The l a t e T e r t i a r y to Quaternary 
Vo l can i c s are des ignated as Un i t 5. 

The geo log i ca l map shows that Cache Creek Group rocks of 
Pennsylvanian and Permian age were int ruded and hornfe l sed by the Fourth of 
J u l y b a t h o l i t h i n J u r a s s i c t ime . Both of the above were subsequently 
i n t ruded by the Adanac s tock , which i s an o f f - s h o o t from the Su rpr i se Lake 
b a t h o l i t h , i n the Late Cretaceous (71 m.a.). The whole assemblage was 
subsequently eroded to approx imately i t s present l e v e l p r i o r to the 
development of Late T e r t i a r y to Quaternary v o l c a n i c cen t re s . These 
developed on and around Vo l can i c and Ruby Creeks. 

The geology of the Adanac area i s s t r ong l y i n f l uenced by a s e r i e s of 
normal f a u l t s , spaced 1-3 km. a p a r t , which f o l l o w the Adera t r e n d . These 
f a u l t s are v e r t i c a l and they s t r i k e NE-SW. Block movement on the f a u l t set 
appears to have caused con s i de rab le v e r t i c a l readjustment. A second, 
presumably e a r l i e r , f a u l t set runs approx imately N-S, through the molybdenum 
depos i t at Adanac. 

Mineral Depos i t s : 

1. Adanac Molybdenum Deposit 

The Adanac Molybdenum depos i t c on s i s t s of a c i r c u l a r zone of 
molybdenite m i n e r a l i z a t i o n around a dome of sparse quartz monzonite 
porphyry. The depos i t i s complete ly encased w i t h i n a composite stock of 
quartz monzonite which has been u p l i f t e d and eroded c lo se the the l e v e l of 
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the m i n e r a l i z a t i o n . "The high-grade t rough " at Adanac pobably owes i t s 
ex i s t ance to a l o c a l improvement i n ground preparat ion r e s u l t i n g from 
movement on a N-S o r i en ted s t r u c t u r e immediately to the east of the 
m i n e r a l i z i n g dome. Movement on t h i s s t r u c t u r e (the Boulder Creek f a u l t ) 
e v i d e n t l y pos t -dated the i n i t i a l stage of development of the Adanac stock 
but pre-dated (a) the f i n a l i n t r u s i o n of the dome i t s e l f , (b) the format ion 
of lenses of a p l i t e and b recc i a which are r e s t r i c t e d to the t rough , and (c) 
the per iod of a c t i v e m i n e r a l i z a t i o n . , 

Approximately ha l f of the molybdenum depos i t has been removed by 
movement on the Adera f a u l t and the s ubpa ra l l e l Mol ly Lake f a u l t . The 
combined f a u l t system probably down throws to the north as quartz monzonite 
immediately t o the north of the f a u l t appears to be a c h i l l e d v a r i e t y 
s i m i l a r t o t ha t found in small windows of outcrop surrounded by d i o r i t e i n 
the f l o o r s of severa l of the c i rques to the north of the Adera f a u l t . These 
windows probably represent the t i p s of cupolas above a l a r g e , d i o r i t e 
covered, ex tens ion of the Adanac stock which has been down dropped to the 
no r t h . There i s a good chance t he re f o r e that the miss ing part of the 
depos i t may be found by deep d r i l l i n g north of the f a u l t . 

The e a r l y coa r se - g ra i ned , quartz monzonite to the south of the Adera 
f a u l t has a s t rong f r a c t u r e p a r a l l e l to i t . This i s not as wel l developed 
in the sparse porphyry of the dome i t s e l f , perhaps i n d i c a t i n g t ha t a 
r e l a t i v e l y e a r l y s t r u c tu re has been r e a c t i v a t e d to form the Adera f a u l t 
a f t e r the development of the dome and the mineral d e p o s i t . The presence of 
a crowded porphyry dyke and a major qua r t z -wo l f r am i te ve in (Black Diamond) 
p a r a l l e l to the Adera Fau l t system supports the content ion that the NE-SW 
s t r u c t u r a l s t y l e p a r t i a l l y predates i n t r u s i o n of the porphyry dome and the 
per iod of m i n e r a l i z a t i o n . 

The Black Diamond vein system was e v i den t l y i n a c t i v e and p a r t i a l l y 
exposed by the t ime the Ruby Mountain Volcano erupted at the end of 
the T e r t i a r y . The Adera Fau l t system has not been a c t i v e s ince the l a s t 
per iod of v a l l e y g l a c i a t i o n at the head of Ruby Creek. 

» 

2. Vo l can i c Creek Molybdenum Deposit 

The Vo l can i c Creek molybdenum depos i t con s i s t s of a l a rge area of 
gossanous d i o r i t e which d i s p l a y s a weak quartz -carbonate vein stock work. 
The system i s l o c a l l y weakly m i n e r a l i z e d with coarse gra ined molybden i te . 
The gossan appears to be developed along an ax i s s u b p a r e l l e l to the Adera 
f a u l t s e t . It decreases in i n t e n s i t y with increase in e l e v a t i o n and appears 
to be in the process of becoming unroofed. Th gossanous d i o r i t e i s bounded 
by an Adera-type f a u l t to the NW, which juxtaposes Fourth of J u l y d i o r i t e 
and quar tz monzonite, and by the northern extens ion of the Boulder Creek 
f a u l t to the e a s t . I t ' s eastern contact i s with Cache Creek meta-sediment. 
The j u n c t i o n of these two s t r u c t u r e s i s marked by the T e r t i a r y Vo l can i c cone 
on Vo l can i c Creek. The m ine ra l i z ed gossan appears to be a f a u l t e d block of 
p y r i t i c halo comparable to that found around the Adanac depo s i t . The cent re 
of m i n e r a l i z a t i o n respons ib le f o r the intense hydrothermal a c t i v i t y at the 
head of Vo l can i c Creek i s probably a s i m i l a r , b u r i ed , sparse porphyry 
s tock . It e v i d e n t l y does not ou tc rop . The most l i k e l y p lace to f i n d the 
stock would be along the Boulder Creek s t r u c t u r e , e i t h e r under ly ing the 
gossanous d i o r i t e or the equa l l y gossanous meta-sediment. 
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3. Steamboat Mountain Molybdenum Prospect 

The Steamboat Mountain molybdenum showing i s l o ca ted on a p lateau of 
Fourth of J u l y quar tz monzonite 600 m above the f l o o r of the Fourth of J u l y 
Creek. It c on s i s t s of l o c a l , s c a t t e r e d , ve ins of quartz w i th coarse 
molybdeni te. The rock i s r e l a t i v e l y una l te red and only weakly deformed. 
There i s no s ign of a younger sparse porphyry i n t r u s i v e cent re or the 
development of a p y r i t i c ha lo . The s o i l Mo anomaly l o ca ted on the east 
s lope of the mountain may i n d i c a t e (a) improved m i n e r a l i z a t i o n at depth, (b) 
the presence of a m i n e r a l i z e d pipe (see Red Mountain) or (c) down h i l l 
d i s p e r s i o n of coarse molybdenite re leased from the s ca t t e red quar tz veins 
noted on top of the p l a t e a u . 

4. Red Mountain Molybdenum Prospect 

The Red Mountain molybdenum prospect c o n s i s t s of a small pipe of 
weakly m i n e r a l i z e d , h i gh l y a l t e r e d , c r a c k l e b r e c c i a t e d , Fourth of J u l y 
quar tz monzonite. The pipe i s surrounded by s t r ong l y sheet f r a c t u r e d , 
gossanous, quartz monzonite. The s labby nature of the b r e c c i a fragments in 
the pipe suggests a c o l l a p s e o r i g i n f o r the s t r u c t u r e . The surrounding 
quar tz monzonite i s only weakly a l t e r e d and there i s no s ign of a major 
quar tz ve in stockwork. The pipe appears to have developed along a plane of 
s t r u c t u r a l weakness which i s s u b p a r a l l e l to the Adera f a u l t . The depth to 
the source of the m i n e r a l i z a t i o n in the pipe i s unknown. 

The plane of s t r u c t u r a l weakness on Red Mountain i s i t s e l f s t rong l y 
a l t e r e d and weakly m i n e r a l i z e d . S o i l s on the s lope below the s t r u c t u r e are 
e r r a t i c a l l y , weakly, anomalous in Cu, Pb, Zn and Ag. No v i s i b l e 
m i n e r a l i z a t i o n was found in the f a u l t . 

5. A t l i n Ruffner S i l v e r Mine 

Th A t l i n Ruffner S i l v e r depos i t c o n s i s t s of a m i n e r a l i z e d f r a c t u r e on 
the west s lope of Mt. Vaughan. The f r a c t u r e i s one of severa l which s t r i k e 
approx imately east-west and dip 50-70 degrees no r t h . This appears to. 
represent the main f r a c t u r e d i r e c t i o n in t h i s f a u l t b l ock . The f r a c t u r e s cut 
Fourth of Ju l y quartz monzonite. C h a r a c t e r i s t i c a l l y they show evidence of 
extremely intense deformation and b r e c c i a t i o n p r i o r to the i n j e c t i o n of 
dykes of "1amprophyre" or " a n d e s i t e " . These were subsequently r e f r a c t u r ed 
and the whole system was l a t e r m i n e r a l i z e d . The ve in ma te r i a l c on s i s t s of 
s i l v e r bear ing ga lena, s p h a l e r i t e , a r s e n o p y r i t e , p y r i t e , c h a l c o p y r i t e , 
p y r r h o t i t e , t e t r a h e d r i t e , ruby and na t i ve s i l v e r . The gangue con s i s t s of 
q u a r t z , carbonate and gouge. One of the ve ins (Ruf f ) i s a s s oc i a ted wi th 
minor molybdenite which occurs i n quartz v e i n l e t s i n the adjacent quartz 
monzoni t e . 

6. Mt. Leonard Minera l Deposits 

Several mineral showings are known on Mt. Leonard, north of the 
A d e r a f a u l t . These i nc lude three showings in Adanac quar tz monzonite exposed 
in windows in the d i o r i t e f l o o r s of north f a c i n g c i r q u e s , where m i n e r a l i z e d , 
theporphyry i s very s e r i c i t e - c l a y a l t e r e d and gossanous and i t conta ins 
abundant leached quar tz v i en s . There i s very l i t t l e su lph ide v i s i b l e but 
the porphyry i s anomalous in Pb, Zn, Ag, F +_ As and t r ace s of W. In one 
l o c a l i t y the porphyry i s i n t en se l y f r a c t u r e d and veined w i th barren qua r t z . 
These veins are o r i en ted p a r a l l e l to the Adera F a u l t . 
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Although Sn and W are not recorded as being major c o n s t i t u e n t s of the 
veins to the north of the Adera f a u l t , they are both abundant c on s t i t uen t s 
of heavy mineral samples 133 and 143. 

7. Boulder Creek (north) Mineral Depos i ts 

The Adanac quar tz monzonite to the south of the Adera f a u l t i s a l so 
cut by a system of narrow (.5-2.0 m) quar tz ve ins which s t r i k e approximately 
p a r a l l e l the f a u l t . The quar tz ve ins are accompanied by weak t o intense 
s e r i c i t e - c l a y a l t e r a t i o n and l o c a l g r e i s s e n i z a t i o n of the surrounding quartz 
monzonite. The ve ins c h a r a c t e r i s t i c a l l y con ta in qua r t z , wo l f r am i te 
andar senopyr i te . L o c a l l y they may a l s o con ta in molybdeni te, f l u o r i t e , 
s p h a l e r i t e , t e t r a h e d r i t e and/or ga lena. The Black Diamond W ve in i s 
c h a r a c t e r i s t i c of the ve in s e t . 

Tungsten i s a l s o found in a pocket of m i n e r a l i z e d Cache Creek skarn 
adjacent to the Adanac stock on the west s i de of Boulder Creek. 
Metasomatized d i op s i de -ga rne t s ka rn , de r i ved from ca lcareous sediment and 
l imes tone , conta ins mass ive, l o c a l l y banded, lenses con ta i n i ng p y r r h o t i t e 
with d isseminated c h a l c o p y r i t e , s c h e e l i t e and minor t e t r a h e d r i t e . The skarn 
l o c a l l y conta ins t r ace amounts of t i n . 

8. Boulder Creek (South) Mineral Depos i ts 

The m i n e r a l i z a t i o n changes i n cha rac te r towards the south end of 
Boulder Creek but i t r e t a i n s a s i m i l a r s t r u c t u r a l s t y l e . Cache Creek Group 
low-grade meta-sediments, meta -vo l can i c s (andes i tes ) and a l t e r e d meta-
s e r p e n t i n i t e s are cut by narrow veins (1 cm - 1 m) which conta in white 
quartz and carbonate, w i th minor p y r i t e , galena and t r ace s of f r ee go ld . 
The ve ins s t r i k e approx imat ly N45 degrees E, p a r a l l e l to both the Adera 
f a u l t system and a major j o i n t s e t . M i n e r a l i z e d quartz ve ins i n u l t r a m a f i c 
rocks are enveloped by zones of intense c a r b o n i t i z a t i o n . 

Pi scus s i on: 

The reg ional geology around the Adanac molybdenum depos i t seems to be 
c o n t r o l l e d by a set of normal, v e r t i c a l block f a u l t s which s t r i k e NE-SW. 
These f a u l t s were probably a c t i v e be fo re , dur ing (?) and a f t e r emplacement 
of the Adanac s tock . They probably represent a h i g h - l e v e l response to a 
per iod of u n l i f t and e ro s i on which s t a r t e d i n the Late J u r a s s i c . 

The Adanac s tock , south of the Adera f a u l t , probably represents a 
subvo lcan ic magma chamber which p e r i o d i c a l l y vented above a Cretaceous 
unconformity causing the magma to c h i l l and g i v i n g r i s e to a number of 
d i s c r e t e and recogn izab le rock types in the chamber below. 

No e x t r u s i v e rocks of equ i va len t age and composit ion are known in the 
v i c i n i t y of Adanac but the Sloko Group v o l c a n i c s ( a l b i t e t r a c h y t e , a l b i t e 
r h y o l i t e , d a c i t e , a n d e s i t e , ba sa l t and r e l a t e d p y r o c l a s t i c s t r a t a ) southwest 
of A t l i n Lake may be r e l a t e d . These Late Cretaceous or T e r t i a r y Vo lcan ic s 
unconformably o v e r l i e reformed J u r a s s i c sediments of the Laberge Group. The 
Au depos i t at the Engineer Mine on Taku Arm i s i n f r a c tu red Laberge Group 
sediment below the p r e - v o l c a n i c unconformity and i t may wel l be r e l a t e d to a 
Vo lcan ic Centre on Engineer Mountain. 
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Th i s r a i s e s the quest ion of the o r i g i n of the p lace r gold at A t l i n . 
The gold bea r i n g , f r a c t u r e c o n t r o l l e d , vein system at the south end of 
Boulder Creek may represent the root of a subvo lcan ic system s i m i l a r t o that 
at the Engineer Mine. This has a l l but been eroded away, l eav ing the Au 
bear ing p l a c e r s . 

The Adanac stock appears to extend to the north of the Adera f a u l t , 
below a cover of d i o r i t e . The cupola t i p s are weakly m ine ra l i zed (Pb, Zn, 
Ag) but there i s no obvious s ign of a major a s soc i a ted hydrothermal cent re 
m i n e r a l i z e d w i th molybdenum at depth. The m i n e r a l i z a t i o n has not , however, 
been f u l l y e va l ua ted . The Vo l can i c Creek molybdenum depos i t i s part of a 
l a r g e , p y r i t i c , hydrothermal system which seems to be p a r t i a l l y c o n t r o l l e d 
by the Boulder Creek and Adera f a u l t systems. In t h i s case an under l y ing 
porphyry cupola has yet to be i d e n t i f i e d . , 

The Steamboat and Red Mountain molybdenum prospects so f a r lack both 
a r ecogn i zab le hydrothermal cent re of any s i z e and evidence fo r porphyry 
i n t r u s i o n . These two showings may be connected t o a very deep centre of 
m i n e r a l i z a t i o n or one covered by g l a c i a l debr i s i n the Fourth of J u l y Creek 
d ra i nage. 

Conc lus ions : 

The geology around the Adanac depos i t i s s t r ong l y i n f l uenced by a set 
of NE-SW t r end i n g block f a u l t s . These f a u l t s are s i m i l a r to those found 
c o n t r o l l i n g the Trout Lake Graben and the s tuc tu re of the F i r e Mountain 
molybdenum d e p o s i t . The f a u l t s con t ro l the l e v e l of eros ion and the type of 
m i n e r a l i z a t i o n exposed in each b l o ck . U p l i f t and eros ion in the Cretacous 
was probably fo l lowed by the i n t r u s i o n of the Adanac stock and probably a l s o 
by contemporary exp l o s i ve subareal volcanism dated at +_ 71 m.a. 
M i n e r a l i z a t i o n occuifced dur ing the waning stages of the p l u t on i c event. 
Subsequent r ap id upward movement on the Adanac block r e su l t ed in the 
complete e ro s i on of the v o l c a n i c cover and the under ly ing stock to the l e v e l 
of the molybdenite m i n e r a l i z a t i o n 

The map shows that the Adanac stock extends to the north of the Adera 
f a u l t , under a t h i n cover of Fourth of J u l y d i o r i t e and quartz monzonite. 
It a l s o shows that the molybdenum m i n e r a l i z a t i o n extends beyond the known 
extent of the under l y ing s tock . The conc lus ion i s that the Fourth of J u l y 
Creek area has e x c e l l e n t p o t e n t i a l f o r molybdenum depos i t s but , on the bas i s 
of the data a v a i l a b l e , these are probably e i t h e r very deeply bur ied or 
covered by t h i c k g l a c i a l overburden. In e i t h e r case they w i l l be d i f f i c u l t 
to f i n d and e x p l o i t . 

If the o r i g i n of the p l a ce r gold at A t l i n i s a v o l c a n i c - r e l a t e d 
epithermal system s i m i l a r to that found at the Engineer Mine l oca ted on Taku 
Arm to the southwest, then there seems l i t t l e l i k e l i h o o d of f i n d i n g an 
ex tens i ve nea r - su r face epithermal depos i t in the v i c i n i t y of the p l ace r 
camp. In the absence of recogn i zab le Cretaceous Vo lcan ic s and an 
i d e n t i f i a b l e land s u r f a ce , i t seems l i k e l y that the l e ve l of eros ion i s 
below tha t requ i red fo r the rocks to host t h i s type of depos i t . 
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We may, however, be l ook ing at the root zone of such a system; as was 
suggested by A i t ken (1959). The area t o the southwest of A t l i n , where the 
h i l l t o p s are unconformably covered by Sloko Group Vo l can i c s would seem t o be 
a be t te r area to prospect . 

R.H. P insent 

RHP/cs 


