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CARCROSS GEOCHEMICAL PROJECT 

INTRODUCTION 

The geochemical coverage for the Carcross Project includes a large 
variety of rock units which comprise parts of three main geological re­
gions. These include the St. Elias Range (on.the southwest) which i s 
mainly Upper Paleozoic and Mesozoic volcanic and sedimentary rocks' and . -
ba t h o l i t h i c intrusions.; The St. Elias Range has attracted mining compan­
ies for i t s copper potential because of the numerous copper showings 
.,throughout the Kluane Ranges and because of a large porphyry copper de­
posit found i n the same geological region i n Alaska. 

The central unit i s the northern and widened extension of the Coast ' 
Range Batholith (Coast Crystalline Complex). I t i s mainly b a t h o l i t h i c 
intrusions of Mesozoic age and includes numerous roof pendants of a var­
i e t y of sizes and a variety of rock types. The Batholith has been neglect-, 
ed by mining companies because of the scarcity of known ore deposits. 

The region l y i n g to the northeast of the Coast Range Batholith has 
been that most favoured by exploration companies i n B r i t i s h Columbia. I t 
i s an area largely of Mesozoic volcanic and sedimentary rocks and the 
locus f o r numerous important Tertiary rocks and related mineral deposits. 

TECHNIQUES , 

Chemical Techniques 

For a l l samples t o t a l Cu, t o t a l Zn, and t o t a l Mo were determin-• 
ed and plotted on maps. In addition samples from areas anomalous i n 
these three elements were analyzed for Pb, Ag, As, Mn. t< 

As stated i n a previous appraisal, the values from X-ray f l u o r ­
escence for Zn were r e l i a b l e and these have been plotted where available. 
X-ray fluorescence values for Cu were f a i r l y r e l i a b l e and only those values, 
over 150 ppm were repeated using perchloric acid digestion and atomic ab­
sorption determination. The X-ray fluorescence values for Pb were some-
what low and these were mul t i p l i e d by 1.5 to bring them i n t o range with 
the values obtained with atomic absorption. This adjustment i s not as 
accurate as one would l i k e ; but i t w i l l suffice for the present appraisal. 

About 600 samples were run for Cu, Pb, and Zn by X-ray Labor­
atories Limited, Toronto. The results from t h i s X-ray fluorescence work-
were appraised and adjusted as stated above. The remainder of the analyses' 
were done by Vancouver Geochemical Laboratories L t d 0 using the following • 
techniques: : 

Elements Digestion - Determination 

Cu,Zn,Mn,Co,Ni HCIOZ4. Atomic Absorption 

Pb, Ag ' HC1: HNOj = 4 : 1 Atomic Absorption 



Mo HCIO^ thiocyanate, stannous 
, chloride, isopropyl ether 

As HCIO^, HNÔ  modified Gutzeit 

Anomaly Appraisal 

I n appraising a regional geochemical program, many geochemists 
use s t a t i s t i c a l analyses to determine background values, threshold values, 
and contour i n t e r v a l s f o r t h e i r colour legend. In t h i s study some his t o ­
grams were drawn to aid i n the i n t e r p r e t a t i o n of the results and to deter­
mine a general range of contour values for the legends. I n general the 
legends have been designed "so that at least two value ranges (represented 
by two colours) f a l l w i t h i n the background levels for most of the map 
area. This enables one t o , by glancing at the map, detect f a i r l y low 
magnitude anomalies w i t h i n a very low background area. 

The w r i t e r believes that a s t r i c t l y s t a t i s t i c a l analyses of 
regional data i s of more academic inte r e s t than p r a c t i c a l use. The 
great variety of rock types, based only on regional mapping, would make 
a ^ s t a t i s t i c a l study very time-consuming and costly. The fact that much 
g l a c i a l debris from the b a t h b l i t h area l i e s on the Mesozoic rocks to 
the northeast would cause great inaccuracies i n determining background 
i f the geochemist were to r e l y s t r i c t l y on the bedrock geology i n out­
l i n i n g boundaries f o r threshold values, etc. Other very important v a r i ­
ables which cannot be easily included i n a s t r i c t l y s t a t i s t i c a l analyses 
f o r background values, threshold values, etc. include climate, a l t i t u d e , 
vegetation, and permafrost. 

The w r i t e r has deliberately omitted specific threshold values 
i n the legends and the report. I n a general way one might assume that 
the f i r s t two colours on the legend are within the background values, 
the t h i r d colour i s i n the range of threshold values, and the remaining 
three colours (yellow, orange and red)- are anomalous values. However 
instead of using t h i s method of picking out anomalies, the w r i t e r has 
reviewed the anomalous values i n view of t h e i r magnitude, persistency 
(downstream or i n adjacent creeks), creek size, geological s e t t i n g , 
and i n some cases composition of s i l t . 

Geochemical Maps 

For p l o t t i n g the values, the "cold extraction" maps drawn 
by Geophoto Services Inc. were used as a base. A somewhat larger 
c i r c l e was drawn over the small sample points to aid i n producing a 
coloured anomaly map. On some maps, two metals (e.g. Pb, Ag) were 
plot t e d with the colour for one metal inside the c i r c l e and the colour 
f o r the second metal outside the c i r c l e . The available analyses f o r Cu, 
Mo, Zn, Pb, Ag, As, Ni, Co, and THM are plotted and coloured. The Mn 
resu l t s are l i s t e d i n the appendix. The THM values are those supplied 
by Geophoto Services. The geochemical anomalies indicated on the maps 
are numbered with Arabic numerals. Each number i s preceded by the map 
index number. The merits of, the individ u a l anomalies are indicated by 



the l e t t e r s "A", "B", "CM, or "D", in d i c a t i n g that the anomalies are 
outstanding, good, f a i r , or poor. The r a t i n g depends on the magnitude 
and persistency of the anomaly, but the geological setting has figured 
very strongly i n the appraisal. • . " 

The ind i v i d u a l anomalies f o r each sheet are l i s t e d and b r i e f l y 
described. Pertinent data or geology are included under ind i v i d u a l anom­
ali e s or groups of similar anomalies. This w i l l be followed by a summary 
and conclusions which w i l l synthesize the appraisal and point out the 
best anomalies. 

GEOCHEMICAL ANOMALIES 

Sheet Il^P-NE . 1 ; 

To f a c i l i t a t e appraising the anomalous values of t h i s sheet 
vre w i l l consider f i r s t of a l l the area southwest of the Kelsall 
Lineament. This i s a region of Cache Creek formation (volcanic and 
some sedimentary rocks) intruded by ba t h o l i t h i c bodies. The area of 
Cache Creek rocks has a r e l a t i v e l y high and unusually e r r a t i c background • 
for copper values — a mixture of values ranging from to 130 ppm, 
v/ith no outstanding persistent anomalies. Therefore, within t h i s region, 
only samples with, extra high copper values or those anomalous i n more 
than one metal are considered. 

114P-NE-1: ( D + ) " < ^ - A Y C 2 ~ ^ f i 

A single creek draining Cache Creek rocks i s anomalous i n Mo, 
Zn, THM. Cu i s not anomalous. Pb, Ag, As are possibly s l i g h t l y ^a^^J 
anomalous. • :..-v ^ 4^Wy. 

ll^P-NE-2: (C~) 

A single creek fed by a glacier and draining b a t h o l i t h i c 
rocks yielded good Zn, TIE and low Cu anomalies. There'was i n ­
s u f f i c i e n t sample for Mo, As, Ag analyses. The adjacent creek ^s^tfi^n^y 
on the south has a low Zn anomaly. 

llAP-NE-3: (C-) ' k0\ • ' ' %eZu^ 

A single creek draining Cache Creek rocks near a b a t h o l i t h L^oL^r^d 
contact has a persistent Mo anomaly. There are also s l i g h t l y ?̂  4t^f^ 
anomalous values i n Cu, THM, As, Mn, but not i n Pb, Ag. AW*-*? 

114P-NE-4: (C +) 7*t f& ' • t " , 

A small creek draining Cache Creek rocks and contact of a "jf"" 
b a t h o l i t h has high anomaly i n Zn, THM, Pb; low anomaly i n Cu, Mo ^ (^o*^ 
and no anomaly i n As. I t .is i n an area of known mineralization -
and may be covered by mineral claims. / ' . • 

ll^P-NE-5: (C) Cn, " ' * 
Two small streams at the head of Tina Creek are anomalous 

i n copper. A single sample from the summit area i s highly anom-



alous i n copper; but t h i s i s possibly a s o i l sample. (See follow-up n^tA 
work f o r anomaly K). The s o i l sample i s anomalous i n THM, but not pj^u) 
i n Zn or Pb. The area i s underlain by ba t h o l i t h i c rocks and gossaiL 
i s reported by Geophoto Services Ltd.. 

Another characteristic feature of the area southwest of the Kelsall 
Lineament, especially the part east of the Haines Road, i s the widespread 
r e l a t i v e l y high Mo values i n b a t h o l i t h i c rocks. Some acidic b a t h o l i t h i c 
intrusives are unusually high i n molybdenum. In places, scattered''molyb­
denite crystals (a l a t e stage magmatic constituent) can account for the 
widespread anomalous values. This l a t e stage molybdenite can also occur 
near the contacts i n small quarts lenses. 

When appraising the high Mo anomalies within the b a t h o l i t h one must 
take the above, phenomenon i n t o account and also regard the fact that the 
. Coast' Crysta:m neJmtr;us^^ Columb^a^re^Q.ted for t h e i r lack 
or porphyry copper and stockwork molybdei2iJ^,.,flaiaa^^t.%^ ' 

However any good anomaly warrants some follow-up v/ork and the better 
ones w i l l be l i s t e d accordingly. . Moreover some roof pendant areas could 
have been missed i n the G.S.C. reconnaissance mapping. 

114P-NK-6: ' CO ^, j£i£- . ' ^ 

Three adjacent streams ere somewhat anomalous i n Cu; one of 
these i s anomalous i n Mo. These streams drain b a t h o l i t h i c rocks. ̂ 0 ^^^o 

11>4P~NE~7; (C) • fi^o,^ 

. A large.area (5 miles by 3 miles) of ba t h o l i t h i c rocks i s anom­
alous i n Mo. Yokeak Creek, a f a i r l y large stream, has values 110 ' /^£cwr_ 
ppm and 55 ppm, which would be outstanding for even a small stream. *' h t^^ a^ < 

Hoi/ever Mr. Chun, chemist, reports that these two samples had very 
high organic content. The t r i b u t a r y streams that have been sampled 
have much lower, but s t i l l anomalous, Mo values. 

ll*fP-SE-l: (C) 

The anomalous'conditions on t h i s stream (50 ppm Mo) could be 
caused by the same type of mineralization which causes anomaly 
llAP-NS-7.and therefore the 'anomaly i s mentioned at t h i s point. -
The anomaly i s not persistent downstream. The stream drains - ; 

b a t h o l i t h i c rocks; but a Tertiary (?) stock has been mapped to / 
the west of the stream. 

The area northeast of Kel s a l l Lineament i s appraised as a separ- • 
ate geological u n i t . A band of -Mush Lake volcanic rocks, up to four 
mi]es wide, extends along the northeast side of the Lineament for l8 
miles (Blanchard River to K e l s a l l Lake). This u n i t is noted for i t s 
widespread copper occurrences — generally with r e l a t i v e l y l i t t l e p y r i t e . 

The.above zone i s somewhat anomalous in.Cu throughout; but four 
centres of high values have been picked. Follow-up work should be -



done on the best two centres (#9 and #11) and i f encouraging results 
are obtained, then the remaining two centres (#9 and #10) should be i n ­
vestigated, 

- • - ll4P-NE~8;' • (C +) b<i '^-^^-^^u,c f "y^
 c^ , -^^.o^zly^hJUA-^^ 

* 114P-NE-9/ (B+) ^ * " ~ f ^ b ^ ^ ^ l ^ ^ r f ^ , 

114P-NE-10: ( G + ) A / 

ll^P-NE-ll: ( I f ) KeJss) ^3 Kt , 

Sheet 114P-SE 

114P-SE-1: (C) ' -

This anomaly has been.described under anomaly ll*+P-NE-7. 

Sheet ll4P-NW 

As mentioned under Sheet ll4P-NE the Mush Lake volcanic rocks of 
the St. Elias Range are noted f o r t h e i r widespread copper occurrences* 
The same un i t occurs on Sheet ll4P-NW. Several s l i g h t l y anomalous 
centres have been noted, but are regarded as low p r i o r i t y targets 
(#1, #2, #3). 

ll^P-NW-l: (D) ̂ -y 

Several creeks draining Mush Lake rocks north of Ronge Lake 1 ̂ ^ ^ T ^ ^ 
have Cu values about 2 x background with no corresponding Mo, &&<A<^u^^ 

• Zn, THM anomalies. . -̂/w-

; 114P-NW-2: (D) ^ 

This anomaly i s similar to llAP-NW-l. i ^ ^ r ^ / ; - ^ ^ 

II4P-NW-3: (c~) CUjlMO/ , • . •* .: •'.. 

A single creek has a good Mo anomaly and low Cu anomaly; , . - ... , 
but no Zn or THM. ; ' ' ^ ^ r m ^ , ^ 

114P-NW-4: ' (C) . 2^, ̂ -THM/ ' 

The stream draining Mush Lake formation i s anomalous i n ' Ẑ ^̂ ^14^1*̂ .̂-. 
THM, Zn, Mo but not i n Cu, Pb, or As.', No adjacent creeks were 
sampled. . * ' ^ , , ' ' <h t&, 

114P-NV/-5: (D) 

A small t r i b u t a r y , draining Cache Creek formation, i s anom­
alous i n Mo + Zn but not i n Cu, Pb, Ag or As. The anomaly i s 
not persistent downstream. 

A similar anomaly (but without Zn) occurs i n a stream three 
miles to the north. 
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CONCLUSIONS , 

The appraisal herein has been based mainly on the chemical results 
and t h e i r relationship to geological formations. The d i s t r i b u t i o n of 
'known mineral occurrences and any preliminary follow-up work done by 
Geophoto Services have not been taken i n t o account, .< 

* i . - • • • • * • 

The anomalies have been graded from D (poor) through'C ( f a i r ) , 
B (good) and A (outstanding) with + and - "shades of merit".- The re­
sul t s of the r a t i n g of 5& anomalies i s tabulated as follows: 

Metal \. . '" Class and Number of Anomalies 

' •• -A A" B + B B" C+ C C" D + D. 

Cu 1 1 , 1 5 4 1 - 2 k 

Mo ' 2 , ^ 1 ' 1 5 5 ... 1 ... 2 

3-
Pb, Ag, Zn . ? n 
As(Au) 1 ^ ' _ 1 

As (Sb) ' 1 • ' 1 " .. V 

Ni .. • • -V'v/' ̂ r'' 'Y • • * / 1 ' ' • ;"^ '?-.} 

The w r i t e r has rated only two anomalies as outstanding (A~, A); 
and the high q u a l i t y of these anomalies may be dependent on the presence 
of workings. : However the B

+, B, B"",- C+ anomalies and some of the C , -•• 
anomalies., warrant i n v e s t i g a t i o n . - / ' 

When reviewing specific metals, ,one can state that there, are no 
outstanding Cu anomalies. However at ,least; eight anomalies, of varying 
degrees of merit warrant 1 i n v e s t i g a t i o n . These occur i n the v i c i n i t y of 
the copper-rich Haines tRoad. region and i n the eastern parts of the. Coast 
Range Ba t h o l i t h . ".";V ' -S^ \ 

' " Some outstanding Mo:values ,were' obtained. The fact that these•ape 
associated with the Ba t h o l i t h (see previous explanation) and the fact 
that many of the very high values occur i n organic-rich s i l t s c b t r a c t con 
siderably from the merits of the molybdenum anomalies. 

Poly-metallic prospects and poly-metallic anomalies are scattered . 
•throughout the eastern parts of the' survey area. Many of the better 
ones .may be associated with.known showings'and workings. ' However some • 
• could represent unknown mineralization i n the v i c i n i t y of showings or 
claims. Some areas of Eocene volcanics are anomalous i n several metals. 
As mentioned previously, those associated with the, Bennett Lake r i n g 
dike, are p a r t i c u l a r l y 1 . i n t r i g u i n g . 1 . | v • :' 

Arsenic anomalies are widespread, and are often associated with' -v 

poly-metallic ;mineralization, gold mineralization, or molybdenum de-r. 
p o s i t s T h e well-known. antimony deposits on Carbon H i l l y i e l d good 
arsenic anomalies. 'V* ' - . 

•One area-of ultrabasic rocks yielded Ni values up to 4 x.back­
ground and somewhat anomalous Co values. Inadequate numbers of 
samples and analyses prevent drawing any conclusions. 



' il*fP-NW-6: (C+)'" 

A large glaciaX stream, which drains a variety of rock form­
ations, especially Cache Creek volcanics, i s anomalous i n Cu. I f 
t h i s s i t e i s plotted correctly and i f the anomalous value can be 
repeated, then investigation i s warranted. 

Sheet llAP-SW 

The small portion covered has no anomalies. 

Sheet 11̂ 0-NE , 

The small portion covered has no anomalies. 

Sheet 115A-SE 

115A-SE-1: (C~) 

Anomalous Mo values occur i n two small streams i n the centre 
of the Batholith. These occur below small lakes, so additional 
s i l t sampling should be done i n any follow-up work. Cu, Zn; THM 
are not anomalous. 

Sheet 115A-NE 

115A-NE-1: (D) 

The map sheet i s also situated over the central part of the 
Batholith. Only one anomalous Pb value warrants mention. The 
other metals (Zn, THM, Cu, Mo) are not anomalous f o r t h i s sample, 

i . 
Sheet 115A-NW 

The small portion covered has no anomalies. 

Sheet 1Q5D-SW . 

105D-SW-1;. (C~) ' 

A creek which drains the contact area of a ba t h o l i t h i c 
i n t r u s i v e with Yukon Group rocks i s s l i g h t l y anomalous i n Cu, 
Mo, THM. This creek and the adjacent ones should have more 
sampling i n t h e i r upper reaches. 

105D-SW-2: "(D) 

The creeks draining a ba t h o l i t h i c area are anomalous i n 
THM and s l i g h t l y anomalous i n Zn. 

105D^SW-3: (B~) 

Creeks draining a roof pendant of Yukon Group w i t h i n the 
Batholith are anomalous to varying degrees i n Ag, Cu, As, Pb, Ag, 
Zn, and THM. -

-6-



105D-SW-4: (C) 

An area of Skukum volcanics overlying b a t h o l i t h i c rocks are • 
drained on the south by creeks s l i g h t l y anomalous i n THM, Zn and 
Pb, and on the north by one creek s l i g h t l y anomalous i n Pb and 
•Mo* 

10SD-SW-5: ( ° + ) 

A good Cu anomaly (600 ppm) occurs i n one creek which drains 
Lewis River Group, The sample i s also anomalous i n THM and 
s l i g h t l y anomalous i n Pb. However the anomalies are not per­
sistent downstreamo 

105D-SW-6: (D) 

A large area of ba t h o l i t h i c rocks has somewhat anomalous 
values in:Cu, THM, but only background values i n Mo, Pb, Ag. 

105D-SW-7: (B) 

Several small creeks draining northward i n t o Watson River 
are anomalous i n a variety of metals. One creek has good anom­
alous values for Mo, Cu, and low anomalous values f o r Zn, Pb* 
An adjacent creek has good anomalous values for Zn, THM, As, 
and s l i g h t l y anomalous values for Mo. A t h i r d creek two miles 
to the east i s anomalous i n Pb, Ag, As. Mn values are i n the 
background.range. v 

The two western creeks drain Mesozoic volcanics, whereas 
the eastern creek drains an area mapped as ba t h o l i t h i c intrusives. 

105D-SW-8: (C~) 

A small stream, which drains the contact of the Batholith 
with Yukon Group rocks, i s highly anomalous i n THM and Zn, and 
very s l i g h t l y anomalous i n Pb, and Gu.= The anomaly does not per­
s i s t downstream. The Rose claim group was staked on t h i s anomaly1.* 

105D-SW-9 (B) •* • 

Some moderate, but persistent, Cu anomalies occur i n two 
streams. S l i g h t l y anomalous Zn and Mo values accompany the Cu * 
values. The>streams drain an area of Yukon Group which i s i n ­
truded on the south by the Batholith and on the north by a 
Tertiary (?) body.-

105D-SW-1Q: (B) 'A 

Two small branches of a. stream are anomalous i n Mo. Small 
anomalies i n Zn, THM and Pb are also present. The creek drains , 
a Tertiary (?) stock. 

105D-SW-11; (C) 

Two small streams appear to be draining a r e l a t i v e l y lov/ 
area underlain by Yukon Group. An antimony prospect occurs i n 



Triassic volcanics $-mile to the south* - • •> •: 
The stream flowing i n t o Butte Creek i s anomalous i n .THM and 

Mo, The stream flowing i n t o Wheaton River i s s l i g h t l y anomalous 
i n As and Ag, 

105D-SW-12: (A) 

This includes the creeks on the northern and eastern flanks 
of Carbon H i l l — an area 'noted for i t s antimony prospects. Prob­
ably most of the area i s covered by mineral claims* 

The area i s underlain by batholithic 'rocks containing roof 
pendants of Triassic volcanics,. An in t e r e s t i n g Tertiary (?) stock 
l i e s northeast of Carbon H i l l * 

The antimony deposits are readily detected by As* S l i g h t l y 
anomalous values in Mo and Pb accompany most of the highly anom­
alous As valueso 

I n addition, some s l i g h t l y anomalour Pb values occur south 
of the As anomalies near the summit of Carbon H i l l , 

The As anomaly i s outstanding because of i t s persistent high 
values. Many of" the anomalous creeks are probably draining some 
•workingso , • 

105D-SV/-3A: (D*) 

Tallyho Mountain i s underlain by Triassic volcanics which 
are intruded by a small ultrabasic body. Several gold showings 
occur i n the'granodiorite and i n the Triassic volcanics to the 
northeast of Tallyho Mountain, 

The creeks draining Tallyho Mountain have moderately anom­
alous Cu; but only background values for Mo, Zn, THM, Pb, Ag 
and As, 

.10.5D-SW-15 ("0) 

Tv/o small creeks i n the centre of the Batholith are anom-
alous i n Mo, There are no accompanying anomalous Zn or Cu 
values. ' ' • k, 

105D-SW-16; (I)) ; 

An area of Triassic volcanics near the Batholith has a few 
scattered moderately anomalous values i n THM, Zn, and Pb, Values 
for As, Cu, and Mo are background• 

105D-SW-17: (C) 

v Two creeks draining a ba t h o l i t h i c area south of A l l i g a t o r 
Lake are anomalous i n Mo (1755 and YSok)J The one anomaly i s 
extremely high (275 ppm) and i s also anomalously high i n Mn . • 
(kOOO ppm). The sample i s largely organic and t h i s detracts 
considerably from the merits of the anomaly, 

105D-SW-18: (C +) ' 

High THM, Zn, and Pb values occur i n one creek draining 
Mesozoic volcanics and sedimentary formations. S i l t samples' are 
very widespread i n t h i s area. 



105D-SW-19: (C) 

A good anomalous Cu value (335 ppm) occurs i n a creek which 
drains a small lake i n an area of b a t h o l i t h i c rocks and Skukum 
volcanics. Sample density i s not s u f f i c i e n t to draw any con­
clusions, ; 

West of Bennett Lake4 a series of discontinuous 1Tertiary rhyo­
l i t e intrusions form part of a r i n g dike. The enclosed preliminary map 
and report by M. B. Lambert (Report of A c t i v i t i e s , Paper 69-I, Part A, 
pp 21-23) states that the r i n g dike i s associated with cauldron sub­
sidence i n a ba t h o l i t h i c area. The rocks surround an area of Eocene 
(Skukum) acidic pyroclastic and flow rocks. 

• . '•••-•^ k • 

Except f o r a small f l u o r i t e occurrence at the we*st end of the 
r i n g dike, no d i r e c t l y associated mineralization i s known. However 
t h i s geological structure i s centrally situated to the numerous s i l v e r -
gold occurrences i n the southern Yukon.. A -ma^l^owing the spacial 
relationship was compiled by the write r several years ago. A copy of 
the map i s included i n the appendix. K ^ 

105D-SW-20 (B) 

Several creeks draining the central part of the r i n g complex 
are highly anomalous i n Pb, Ag, As. Values for Zn, THM, Cu, Mo 
are background. Examination of the s i l t samples shows a very 
high organic content for most of the highly anomalous samples. 
Sample Y649, the most anomalous does not have the very high 
organic content; but i t i s yellow i n colour and anomalous i n 
manganese (3500 ppm). Additional samples within the western 
part of the r i n g complex are also anomalous (e.g. Y669) and 
are included with t h i s anomaly. . 

The large organic content of the samples detracts con­
siderably from the merits of the anomaly. However i n view of 
the recent exploration a c t i v i t y south of Smithers, B r i t i s h 
Columbia, f o r possible open-pit s i l v e r deposits i n acidic 

i pyroclastics and i n view of the silver-gold metallogenic char­
a c t e r i s t i c s of t h i s region, the anomaly warrants investigation. 

105D-SW-21 (C +) 

Some moderately to s l i g h t l y anomalous values for Pb, Ag, 
As, Zn, Cu and Mo occur i n streams which drain a complex 
area of Yukon Group, Triassic volcanics, b a t h o l i t h i c i n ­
trusions, Eocene volcanics, and ring-dike r h y o l i t e . 

Sheet 105D-NW 

105D-NW-1: (C + ) 

An outstanding Cu value (1200 ppm) occurs at one sample 
s i t e . I t i s not very persistent downstream and does not show 
up i n adjacent creeks. However i t i s i n Triassic volcanics •— 
a suitable host formation for copper deposits. 



A Mo anomaly with good downstream decay pattern occurs i n o.ir 
creek wit h i n the Batholith, Somewhat anomalous Cu, Zn, and THM 
values are also coincident. - v 

105D-NW-3: • (C~) 

High THM values, accompanied at some sites by moderately 
anomalous Zn and .Pb occur i n several streams. Cu, Mo and As are 
background. The anomalous area (1 mile x 3 miles) i s i n the • 
Batholith« 

Sjbeet_J:05PrBE . 

.. 105D-SE--1: (C) 

A small b a t h o l i t h i c o u t l i e r intrudes Laberge sedimentary 
rockso The Laberge Series includes some limestone,, 

Low copper anomalies occur i n streams that-drain the northern 
contact area of the in t r u s i o n . One s i l t i s also anomalous i n Zn 
.and THM. . -

The area should be checked f o r skarn deposits. ' -

105P-SE-2: t (C) 

An area of Cache Creek volcanics i s intruded by an u l t r a -
basic body on the north slope of Jubilee Mountain. Streams 
draining the ultrabasic have, low Cu and THM anomalies. These 
streams were run f o r Ni and Co and one sample yielded Ni values 
of about k x background. 

105D-SE-3: OO 

A small creek draining Cache Creek sedimentary rocks (lime­
stone, etc.) has good anomalies i n THM and Zn and s l i g h t l y anom­
alous Pb values. Mo and Cu are background. 

Sheet 105D-NE 

The small porti o r covered has no anomalies. • .: 

Sheet 10*tM-NW 

10̂ M-NW-1: (B) 

Good Mo anomalies occur i n creeks that drain an area of 
gossans i n b a t h o l i t h i c rocks. These creeks drain north and south 
from high glacier area. Samples are also anomalous i n THM, Pb, 

•••••• •.••As, .-.but-:not-•••in Zn or Mo. 
A l l creeks and branches should be sampled and the area pros­

pected for stockwork molybdenum and other types of mineralisation, 

lO^M-NW-2: ' (0-) 
One r>rmp;io nito i n nnomalonr* i n Mo, THM, Zn, Pb, but not ir> 

-10-



Cu. The anomaly i s not persistent downstream, but the creek i s . 
probably large. 

lÔ M-NW-3: CD) ' < 

Two small creeks w i t h i n the Batholith are anomalous i n THM 
and Zn but not i n Cu or Mow 

10̂ M-NW-4: (C-) , - * 

A molybdenum anomaly, persistent downstream, occurs i n one 
creek only within the Batholith. Cu, Zn, THM are not anomalous. 

10̂ M-NW-5: (0) 

, A high Mo anomaly occurs i n the Batholith near the White Pass 
Lineament. The anomaly i s not' persistent downstream and Zn, THM, 
Cu are not anomalous. 

Sheet 10*tM-NE 

lO^M-NE-l: (C) 

Good Mo,anomalies and some f a i r Cu anomalies occur i n branches 
of a creek that drains the Batholith near a contact with Yukon 
Group. Zn and THM are background. 

10*fM-NE-2: (D) / ; 

This high area of Cache Creek volcanics has several cirque 
glaciers. Many of the creeks which drain i t have small Cu anom­
a l i e s . THM, Zn, and Mo are background. 

10;-+M-NE-3: (AT) " 

Highly anomalous values i n Zn, THM, Pb, Ag, As and s l i g h t l y 
anomalous values i n Cu occur i n two widely spaced creeks. The ; 

creeks probably drain a Coast Range intru s i o n (batholith) and 
i t s surrounding contact area i n Laberge sedimentary rocks. -

lÔ M-NE-**: (D"!") - " • ' * 

An area (2 miles x 3 miles) of Laberge sedimentary rocks has 
Cu anomalies, none p a r t i c u l a r l y high, but quite consistent. Zn, 
Mo, THM are only background. 

Sheet 10l,M-SE , -

10*fM-SE-l: (B~) 

Fair molybdenum anomalies occur i n tv/o creeks draining 
Yukon Group near the Batholith contact. One sample has a low 
••• Cu-anomaly. 



A A" B + B B~ C+ c G~ D+ D 

1 1 1 5 k 1 2 k 

• 1 1 5 1 2 

1 1 3 3 3 5 

CONCLUSIONS 

The appraisal herein has been based mainly on the chemical results 
and t h e i r relationship to geological formations. The d i s t r i b u t i o n of 
known mineral occurrences and any preliminary follow-up work done by 
Geophoto Services have not been taken i n t o account. 

The anomalies have been graded from D (poor) through'C ( f a i r ) , 
B (good) and A (outstanding) with + and - "shades of merit". The re­
sults of the r a t i n g of 56 anomalies i s tabulated as follows: 

Metal Class and Number of Anomalies 

Cu 

Mo 

Pb, Ag, Zn 
As (Au) 

As (Sb) 1 . . 
Ni ' . ,! ;.„ 1 

The w r i t e r has rated only two anomalies as outstanding (A , A); 
and the high qu a l i t y of these anomalies may be dependent on the presence 
of workings. However the B*, B, B~, C+ anomalies and some of the C 
anomalies warrant investigation* 1 

When reviewing specific metals, .one can state that there, are no 
outstanding Cu anomalies. However at least eight anomalies, of varying 
degrees of merit warrant investigation• These occur i n the v i c i n i t y of 
the copper-rich Haines Road, region and i n the eastern parts of the Coast 
Range Batholith. • - i 

Some outstanding Mo values were obtained. The fact that these ape 
associated with the Batholith (see previous explanation) and the fact 
that many of the very high values occur i n organic-rich s i l t s <fetract con­
siderably from the merits of the molybdenum anomalies. 

Poly-metallic prospects and poly-metallic anomalies' are scattered , 
throughout the eastern parts of the survey area. Many of the better 
ones may be associated with known showings and workings• However some 
could represent unknown mineralization i n the v i c i n i t y of showings or 
claims. Some areas of Eocene volcanics are anomalous i n several metals. 
As mentioned previously, those associated with the, Bennett Lake r i n g 
dike, are p a r t i c u l a r l y ' i n t r i g u i n g . ' _ 

Arsenic anomalies are widespread, and are often associated with -
poly-metallic mineralization, gold mineralization, or molybdenum de­
posits. ~ The well-known antimony deposits on Carbon H i l l y i e l d good 
arsenic anomalies. ' -

One areavof ultrabasic rocks yielded Ni values up to k x back­
ground and somewhat anomalous Co values. Inadequate numbers of 
samples and analyses prevent drawing any conclusions. 

12-



RECOMMENDATIONS 

(1) Most' of the "C" to UAU anomalies should be investigated', the 
order of importance depending on r a t i n g and on a c c e s s i b i l i t y . I f 
the results are encouraging then additional s i l t sampling should 
be done i n suitable areas, K 

(2) The d i s t r i b u t i o n of known mineral occurrences, the re s u l t s 
" of the preliminary follow-up work by Geophoto Services, and the 
pr i o r mineral claim coverage should be appraised i n planning 
the follow-up program,^ 

(3) * The a i r photos and f i e l d maps used by the men-who collected 
the s i l t s should be used i n the follow-up work to f a c i l i t a t e 
l ocation of the correct drainages, s " , , 

v " 

/ J, R. Woodcock 

1/ 

March. 19, 1969 

- t***? 

i -

; 0 \ . 

V ?» Si/'' 

4 S >< * 

-A V." f # - -



S T U D Y . O F A T E R T I A R Y C A U L D R O N S U B S I D E N C E 
C O M P L E X , B E N N E T T L A K E , B R I T I S H C O L U M B I A 

A N D Y U K O N T E R R I T O R Y ( 1 0 4 M / 1 4 , 105 D/5 ) 

P r o j e c t 670011 

M . B . L a m b e r t 

, D e t a i l e d m a p p i n g , begun i n 1967 , of the S k u k u m v o l c a n i c s was 
Compl e t e d near the West A r m of Lake Bennet t i n p a r t s of the Wheaton R i v e r 
(105 D / 5 ) and H o m a n Lake ( 1 0 4 M / 1 4 ) m a p - a r e a s . T h i s is a p r e s u m e d c a u l ­
dron subsidence a rea ( F i g . 1) w i t h a h i s t o r y of e x p l o s i v e ac id ic v o l c a n i s r n 
and rapid s e d i m e n t a t i o n that r e s u l t e d i n the a c c u m u l a t i o n of g rea t th icknesses 
of tuffs, b r e c c i a s , i g n i m b r i t e s and c o n g l o m e r a t e s . '' 

G r a n i t i c and m e t a m o r p h i c r o c k s c o m p l e t e l y s u r r o u n d the l a y e r e d 
r o c k s of the S k u k u m G r o u p i n t h i s r e g i o n . - I so l a t ed ,masses of p r e - M e s o z o i c 2 
m e t a m o r p h i c r o c k s (uni t 1) cons i s t of q u a r t z - f e l d s p a r sch is t s and gneisses , 
q u a r t « - b i o t i t e s ch i s t s , q u a r t z i t e s , and gne iss ic g r a n o d i o r i t e . G r a n i t i c r o c k s 
(un i t 2) of the Coast Range I n t r u s i o n s range f r o m hornb lende g r a n o d i o r i t e , 
through b i o t i t e q u a r t z m o n z o n i t e to b i o t i t e l e u c o g r a m t e . These r o c k s are 
shattered and b r e c c i a t e d in the v i c i n i t y o f known f a u l t zones, general ly a round 
the p e r i p h e r y of the c e n t r a l vo lcan ic r o c k s , and in b r e c c i a p ipe s . Disrupt ion 
of these r o c k s was p r o b a b l y caused by exp los ive v o l c a n i s r n and by f a u l t i n g 
during the i n i t i a l stages of subsidence of a c e n t r a l c a u l d r o n . v 

The e a r l y p r o d u c t s of exp los ive v o l c a n i s r n , w h i c h inc lude a v a r i ­
ety of l i g h t - c o l o u r e d b r e c c i a s and t u f f s (uni t 3), a c c u m u l a t e d on an i r r e g u l a r 
g r a n i t i c t e r r a i n to a m a x i m u m th ickness of about 1, 500 fee t . The l a t e p r o ­
ducts of this e r u p t i v e s e r i e s f o r m a sequence of i g n i m b r i t e s (uni t 4) with a 
m a x i m u m t h i ckness of 2, 000 f ee t . 

Tuff and b r e c c i a p ipes , compos i t e t u f f - r h y o l i t e and t u f f - d a c i t e 
dykes, and i g n i m b r i t i c dykes a re c o n s i d e r e d to be the sources (uni t 5) of the 
p y r o c l a s t i c r o c k s . T h e s e vents , w h i c h a re s c a t t e r e d a round the p e r i p h e r y 
and nor th-centra l p a r t s of the area , c o m m o n l y o c c u r along f r a c t u r e zones o r 
along con tac t s be tween g r a n i t i c and m e t a m o r p h i c r d c k s . Vent f o r m s v a r y 
f r o m pipes with e l l i p t i c a l to c o m p l e t e l y i r r e g u l a r c r o s s - s e c t i o n s , to s t eep ly 
dipping dykes . D u r i n g a p e r i o d of e r o s i o n f o l l o w i n g the exp los ive e r u p t i o n s , 
a sequence of e s s e n t i a l l y u n s o r t e d g r a n i t i c b o u l d e r c o n g l o m e r a t e s (unit 7) 
accumulated to t h i cknesses as great as 1, 000 feet i n the southeast corner of 
the a r e a . In the c e n t r a l pa r t s of the a rea , the c o n g l o m e r a t e beds inter f inger 
with tuff and ignimbrite u n i t s . The c o n g l o m e r a t e s a re o v e r l a i n by c o a r s e ­
grained sandstones, t u f f a c e o u s sandstones and t u f f s . A maze of f a u l t s o c c u r s 
throughout the centra l p a r t of the a r ea . One of the l a r g e r f a u l t s has a v e r t i c a l 



F i g u r e 1. Cau ldron subsidence are* . B*un*tt L a k e , B r i t i s h C o l u m b i a and Yukon T e r r i t o r y . 



^ • p l a c e m e n t of 500 f ee t . F a u l t r e l a t i o n s ind ica te that the l a y e r e d r o c k s 
•o f fered d i s r u p t i o n and j o s t l i n g at i n t e r v a l s both d u r i n g and a f t e r depos i t i on . 

A f i n a l p e r i o d of f a u l t i n g a long p e r i p h e r a l a rcua te f r a c t u r e sy s -
i@sns was accompan ied by (1) a second p e r i o d of exp los ive v o l c a n i s r n , w h i c h 
* • «u l t ed i n d e p o s i t i o n of r e l a t i v e l y t h i n l a y e r s of t u f f ; (?,> e x t r u s i o n o f basa l t 
lfcv* f l o w s ; and (3) i n t r u s i o n of a l a r g e r i n g dyke . The v e r t i c a l to s teeply 
« n t w a r d d i p p i n g , p o r p h y r i t i c r h y o l i t e r i n g dyke (unit 6) f o r m s a b r o a d , d i s -
e«rotlnuous a r c , about 22 m i l e s long , a r o u n d the n o r t h e r n and e a s t e r n p e r i -
jfeery o f the a r ea . The dyke pinches and swe l l s and has a m a x i m u m th ickness 
®f 1, 500 f e e t . The dyke, near i t s ends, f l a r e s out in to a maze of s m a l l e r 
dykes, r a n g i n g f r o m a few inches to 20 fee t w i d e . A n d e s i t i c and basa l t i c 
m a g m a i n t r u d e d the vo lcan ic p i l e and reached the su r face to f o r m v e r y s m a l l 
l ava f l o w s . The v o l u m e of lava f l o w s is v e r y s m a l l ( less than one per cent) 
i a r e l a t i o n to the t o t a l b u l k of p y r o c l a s t i c r o c k s . 

L a m b e r t , M . B . : Wheaton R i v e r and H o m a n Lake , Yukon and B r i t i s h 
C o l u m b i a ; i n R e p o r t of A c t i v i t i e s M a y to October .1 967, G e o l . 
S u r v . C a n . , Paper 68 -1A, p . 32 (1968). 

2 W h e e l e r , J". O. : Whi t eho r se m a p - a r e a , Yukon T e r r i t o r y ; G e o l . S u r v . 
Can . , M e m . 312 (1961). 

12. L A T E P A L E O Z O I C ROCKS OF T H E A T L I N HORST, 
N O R T H W E S T E R N B R I T I S H C O L U M B I A A N D 

S O U T H - C E N T R A L Y U K O N (104M, N , 105C, D) 

P r o j e c t 660002 

J . W . H . M o n g e r 

F i e l d i n v e s t i g a t i o n of the s t r a t i g r a p h y and s t r u c t u r e of la te 
P a l « o z o i c r o c k s c o m p r i s i n g the A t l i n H o r s t * was concluded i n 1968. Rocks 
i® a r eas A , B , C ( F i g . 1) w e r e s tudied i n d e t a i l and those near A n g e l Lake , 
Dtael la L a k e , H u r r i c a n e C r e e k and Kedahda Lake ( l o c a l i t i e s A , D, H , K, 
F i g . 1) w e r e e x a m i n e d b r i e f l y . S t r a t i g r a p h i c sect ions g iven be low ( F i g s . 1, 
2) a r e c o m p o s i t e and r e s u l t f r o m d e t a i l e d m a p p i n g . F u s u l i n i d s used to cor* 
relate these sec t ions w e r e t e n t a t i v e l y i d e n t i f i e d i n the f i e l d on sawn, e tched 
Sur faces of hand spec imens . Sect ions D and E, f r o m p r e v i ous wo r k 2 . are 
included f o r c o m p a r i s o n . 

R a p i d f a c i e s changes c h a r a c t e r i z e the upper Pa leozo ic sequence 
i& the A t l i n H o r s t . F o u r n o r t h w e s t - t r e n d i n g ' f a c i e s b e l t s ' , de f ined by p r e ­
d o m i n a n t l i t h o l o g i e s , a re shown i n the f a c i e s m a p ( F i g . Z). 





A P P E N D T I ! 

Manganese Analyses 

Sample No. Mn. Sample No. Mn. • Sample No. Mn. 

Y 7 575 . Y 344 623 Y 621 625 

8 275 350 ' 550 622 - 750 

12 175 352 575 623 4100 

270 860 354 750 626 1050 

273 . 760 355 1000 628 700 

" 274 1150 359 820 631 640 

275 700 360 440 " 632 560 

276 620 364 540 633 460 

277 580 365 780 - 634 800 

278 l4oo 367 620 635' 380 

279 760 - 369 . 1080 .636 ' 380 

281 580 370 64o 637 48o 

282 580 371 800 640 500 

283 900 4i4 1400 641 580 

284 1000 • 4i5 1050 642 860 

285 800 4i6 1600 645 440 

286, 500 423 700 647 1080 

287 '700 424 450 648 1040 

"288 ' 720 425 375 649 3500 

289 700 426 1900 650 720 

290 1200 428 1350 652 620 

292 , 700 430 850 653 84o 

293 V 1200 431 825 1 655 64o 

29 V 1080 ! 432 825 656 II60 

319 760 433 • 500 657 . 74o 

323 620 460 750 658 360 

331 325 461 900 659 300 

332 525 462 900 660 780 

333 725 463 900 661 640 

334. if 50 464 1000 662 360 

34l 450 618 1120 663 720 

342 825 619 1000 664 560 

Y 343 700 Y 620 900 665 420 



Sample No. Mn. Sample No. Mn. Sample No0 Mn. 

Y 666 630 Y 752 800 Y 1746 1000 

667 580 75-3 1150 1776 660 

668 800 755 4000 1777 1360 

669 575' ,779 500 , 1781 840 

670 500 - 783 850 1782 540 

, 672 700 789 1120 1784 420 

673 675 790 90 1786 84o 

674 625 792 675 Y 1865 370 

675 450 817 1350 " 1866 320 

677 1000 820 ,600 : ^ 1867 380 

678 420 822 ' 225 1868 175 

679 1040 824 750 1972 475 

680 680 895 540 1974 1050 

681 4oo 896 540 " 1975 900 

683 740 , 900 280 . 1976 800 

686 640' 1400 340 1977 1150 

687 1000 1403 275 1978 1050 

689 580 l4o4 463 2074 580 

691 880 1405 • 375 2075 640 

692 460 1406 450 2076 , 560 

- 693 1240 1407 425 2077 620 

694 1080 1410 500 2078 860 

696 780 1534 325 2079 290 

697 74o 1539 1400 ; 2080 740 

700 520 1587 210 2081 600 

701 600 1588 290 2082 640 

726 825 1589 290 2083 450 

729 1200 1590 250 2084 440 

737 1520 1591 400 2085 44o 

738 1150 1592 460 2086 36O 

739 1200 1605 420 2087 680 ' 

742 975 1626 540 2088 100Q 

748 475 1629 660 2089 600 

749 450 1642 380 2090 540 

750 525 1742 500 2091 980 

Y 751 880 1743 400 2092 420 

I 



1 Sample No. Mn. Sample No. Mn. Sample Nd". Mn. 

l ' Y 2093 4io Y 2513 350 Y 2929 275 

i 
SvA'. 

2094 470 2514 "IO80 2930 800 
i 
SvA'. 2095 720 2515 900 2933. 240 

2096 470' 2535 600 2934 380 

r 2097 300 2554 440 2935 440 

• 2098 860 2555 460 2936 . 400 

fc'.'-v..:'-: 
2099 620 2556 560 2937 5450 

• 

2100 500 2557 170 2939 960 
m. .2101 480 2558 500 2940 440 
«?: " • • 

f ' ' 2102 620 2560 740 2942 400 

ft 2103 620 2561 620 2950 820 

2104 700 2562 540 3143 220 

v-

1:, 
2105 500 2564 580 '3144 210 

2106 460 2565 725 31.45 340 

2107 420 2566 460 3146 220 

2108 700, 2567 475 3147 220 

2109 440 2578 680 3221 300 

2110 660 2650 375 3222 680 

r ' 2111 980 2651 500 3223 400 

, 2112 800 2648 375 3224 520 
f ; * 

2113 360 2703 375 3225 650 

2114 480 2706 400 3226 580 

IBS'.' 2115 64o 2763 450 3228 
t< 500 

- s l , 2116 460 2764 950 3229 300 
1 
% 
? > ' » 

2117 460 2900 400 3452 800 

2118 760 2901 420 3453 600 

2119 480 2915 300 3454 46o 

2120 740 ' 2919 550 3455 700 

2121 360 2920 350 3456 1800 
! ' , 2122 260 2921 240 •̂ 737 340 

2123 440 2922 225 3738 . 420 

, 2124 280 2523 275 3739 460 

<•;••*• : 2504 490 2924 550 3740 400 

2506 74o 2926 625 3743 200 

2507 700 2927 600 3744 800 
2508 660 2928 175 Y 3745 275 



Y 37^7 300 

3822 1100 

3843 900 

4001 1000 

4002 1350 

4003 925 

4052 200 

4053 400 

4054 580 

4055 280 

4057 230 

4058 48o 

4059 580 

4069 460 

4070 44o * 

4 i 6 l 1600 

5242 200 

5246 450 

5247 1100 

5626 500 

5627 720 

5628 520 

5657 1120 

5665 48o 

5665 250 

5841 310 

5842 660 

5883 760 

5884 980 

5888 860 

5890 520 

Y 9010 225 
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