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ABSTRACT 

A i s h ih ik Lake , Snag and part of Stewart Rive r map - ar e as cove r an 
area o f more than 13 , OOO squar e mi l e s , almost entirely within western 
Yukon Plateau , in west - central Yukon T e rritory . 

M e tamorph osed pe litic and igneous rocks of Proterozoic and/ or 
Pal eozo ic age , include d in the Yukon Group , underlie mu c h of th e r eg ion. 
The y are intruded by l arge batho l iths of hornb l ende , granodiorite , quartz 
monzonit e and pink quartz monzo nit e of various Meso zo ic a ge s. In the e ast 
part of the region Jurassic and Lowe r Cre tac eous coarse e lastic, immature 
sedimentary roc ks of the Laberge Group and Tantalus Formation are faulted 
against this crystalline terrane . A suite of acid high- l eve l p lutonic, sub
volcanic and volcanic rocks , of Eocene age , the Nisl ing Rang e A laskite and 
Mount Nansen Group , discordantly intrude s and over l ies the older rocks . 
Basalt and c onglomerate of the Carmacks Group (Eocene to Mioc e n e ) over l ie 
all older rocks with distinct unconformity and are laid down on a surface of 
mod e rate r e lief t h at closely approximates the mod e rn topography . 

Major and minor structu r e s in the metamorphic rocks tr e nd gener 
a ll y northwe st and the fo l d e d l aye ring is a coarse schistos ity that mimics a 
crenulat ion fo l iation. Linear e l e m e nts in the ro c ks predate the l atest folding 
and m e tamorphism which probabl y took plac e durin g the Ear l y Meso zo ic. 
Rocks of the Laberge Group are thrown into large southwestward verging fo l ds . 
No re c rystallization accompanied this d e formation which took place in mid
C r etaceous time . 

Mine rali zation discov e red to dat e is of two types . Copper - and 
tungste n - b e aring magnet i t e skarns in marble of the Yukon Group or in prob 
ab l e Triassic vo lcanic rocks are found mainl y in Aishihik Lake map - ar~a . 
Molybdenite and chalcopyr i te, disseminated in rocks of the Nisling Range 
A laskite-Mount Nansen Group suite , occur in Sna g and northe rn Aishihik Lake 
map-areas . 

REsUME 

L a se c tion de la ca rte qui eng l obe l e la c Aishihik , Snag et une partie 
de la riviere Stewart recouvre une superficie de plus de 13,000 m illes ca.rres, 
s i tuee p r esque ent ierement a l' interieur du p l ateau occidental du Yukon , au 
centre - ouest du Terri toire du Yukon. 

La region repose en grande partie sur de l a roche pelitique et ignee 
metamorphisee datant de l 1ere proterozofque et OU paleozoi'que , qui fait 
partie du groupe du Yukon . Cette roche est injectee de larges batholithes de 
hornblende ' de granodiorite I de monzonite a quartz et de monzonite a quartz 
rose datant de diverses ages du Mesozoi'ques . Dans la partie es t d e la region 
jurassique et du Cretace inferi e ur , des ro c hes sedimentai r es prematurees 
clastiques grossieres , du groupe de Laberge e t de l a formation de T an talus , 
form e nt une fai ll e clans ce terrain cristallin . Une serie de roches p l utoniques , 
sub - volcaniques , et volcaniques Tres ac ides , de l 1Eocene , appartenant au 
groupe d 'A laski te de l a chal'ne Nisling et du mont Nancen , penetrent par 

in j ectias discordantes et recouvrent la roche ancienne . Du basalte et du 
conglomerat du groupe de C a rmacks (de !':Eocene au Miocene ) recouvrent 
entierement la roche ancienne avec d es •discorda nces marquees e t r e posent 
su r une surface au relief modere, tres proche de la topographie actuelle . 
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L e s st ructu r es im portantes et min imes de l a roche metamorphique 
affectent general ement l a d i rection no r d - ouest et l es strates plissees forment 
une schistosite grossiere imitant une fo liation a plis minuscules . L es elements 
line a ir es de l a roche sont anter ieurs aux dern iers p li ssements et au dernier 
metamorphi sme qui s 1es t probablement produ i t au debut du Mesozoi"que. L es 
roches du groupe de L aberge sont pliss ees asymetriquement vers l e s ud - ouest . 
Cette deformati on qui a eu lieu a u mi lieu du Cretace n ' a ete accomp agnee 
d 'aucune recr i stallisation . 

L a m ineralisation decouverte jusqu ' i c i est de deux types . On tro uve 
surtout des skarns de magnetite contenant du cuivr e et du tungst~ne clans le 
marbre du groupe du Yukon ou clans la roche volcanique datant probablement 
du Trias clans la partie de l a carte qui decrit le l ac A ishihik . La molybdenite 
et la chalcopyrite , d iss eminees clans l es roches du groupe d 1Alask i te de la 
c h a'i'non Nis ling et du mont Nancen se rencontrent clans l es regions de Snag et 
du nord du l ac A ishihik couvertes par la carte . 
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RECONNAISSANCE GEOLOG Y OF AISHIHIK LAKE , SNAG AND PART 
OF STEWART RIVE R MAP-AREAS, WEST-CENTRAL YUKON 

INTRODUCTION 

Aishihik Lake (lat. 61 ° t o 62 ° N. , long. 136° t o 13 8° W.) Sna g 
(lat. 6 2 ° to 6 3 ° N., l o n g . 138° t o 141 ° W.) and part o f Ste wart Ri ve r (lat. 
6 3 ° to64 ° N ., l on g . 140 ° t o l4 1° W . )map - ar eas, atotal ofl3,3 65 s quare 
mile s (s ee Fi g . 1) w e r e ge ologi cally inve s t i gate d during th e fi e l d s e as ons of 
1970, 1971 and 1972. During 1970 , r econnaissance studie s we r e c arrie d out 
alo n g na vi gable stre ams with limite d g r ound trave rs e s by th e writ e r a nd one 
assis tant. Work in the 1971 fi e ld s ea s on consis ted o f h e li cop te r-suppo rt e d 
syste mat i c g r ound trave rsing by th e w rite r an d e i ght assistan ts. Follo w - up 
work in 1972 invol ved g round trave rsing in s e l e cte d ar e as t o study ce rtain 
aspects of the ge olo gy and h e l icopte r spot- c h ecking as well as sampling for 
radiometri c age d e t e rminations. 

Abl e assistance in the fi e ld was prov ide d by J . Fallo n in 1970; by 
T. Boo th, M. D e li ch, C . D od d s , A. E d ge worth, I. G ibs o n , S. Go rd ey, 
J. N its ch, and B . Read in 1971 and by T. Boo th a n d S . G_o rdey in 1972. 
Excelle nt air support was provided in 1 971 by W . J ohnston , pilot, and 
L. Vande V e lde , e n g inee r , with a B e ll 47 J2A h e licopte r supplie d by Alpine 
H e licopte rs Ltd . of K e l owna , B . C . Fre i gh t in g o f air c raft fu e l and c amp ge ar 
by b o at on the Yuko n Rive r was d o n e by R. Burian o f Stewart Ri ve r who s e 
untiring e ffo r t s during c amp m ove s g r e atly speed e d th e work . 

Whit e hors e and Daws o n w e r e us e d as bas e s for supplie s a nd commu 
nic ation. Aishihik Lak e map-are a was studie d fr om a bas e c amp n ea r the 
northe rn e nd of Aishihik Lake about Mil e 60 on th e branc h r o ad t o the airfi e ld. 
Bas e c amps in Sna g map- a r e a w e r e a t Snag , the abandone d a ir fi e l d n ea r the 
conflue n ce of B e ave r Creek and Whit e Riv e r , at the m outh of Isaac Cr eek on 
the Yukon Rive r , and n ear the mouth of C offee Cr ee k o n the Yukon Rive r . 
The w e ste rn part of Stewart Rive r map-ar e a was w o rke d fr om a c amp on 
O gil v i e Island oppo site th e m outh o f Sixty Mile Rive r. 

Trave l on fo o t is e asy in m o st o f the r eg ion except in th e s wampy 
ar e as around W e lle sly Lake in Sna g map - a r e a. Many o f the w ide , flat -floo r ed 
valle ys in we ste rn parts o f the projec t are a ar e swampy and cove r e d by v ast 
expans e s o f g rass and s e d ge clump s whic h make trave l on fo o t labo rious . 
Aishihik Lake map - are a· is s e r ved by a narro w gravel roa d , 75 mile s l on g , 
that is not maintaine d b e yond Mile 27 and subj e ct t o washouts in sprin g, but 
whi c h provid e s r e ady ac ce ss to mu c h of the central part o f the map-ar e a . 
Aishihik, S ekulmun, Long and Hutsh i l ake s , as w e ll as s eve ral o the r l ake s, 
ar e suitabl e f o r us e by f.ix e d- w ing air c raft. The s outhwe st part of Sna g map
ar ea is a cce ssible from the Alaska High way and northe rn parts ar e r e a ch e d 
most r e adily fr o m Yuk on Rive r, a str eam navigable by the large st rive r c raft . 
Fixe d-wing airc raft c an b e e asily op e rat e d off the Yuko n Rive r, but m o st 
pil ots a r e r e lu c tant t o us e the unpr e di c table Whit e and Donj e k rive rs for that 
purpos e . The Whit e and D onj e k r ive rs a r e nav igable b y sha ll ow dr aft b o ats, 
but b ecaus e o f th e muddy wate r , d epths ar e diffic ult t o jud ge a nd b o ats with 
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j e t motors are well suited to travel on these streams. S o m e of the smalle r 
rive rs like the Nisling , Klotassin, Sixty Mile and Ladu e c an b e travelled in 
powe r e d boats onl y at high water and even then w ith consid e rabl e linin g and 
porta ging over log jams. N o n e of the streams m ention e d have diffi cult rapids 
or falls, but sweep e rs pr e s e nt a common o bstacl e . 

Much of southe rn Aishihik Lake map-ar e a is above tree line with bas e 
l evel about 3, OOO feet. Thus the r e ar e nume rous h e licopte r landing site s and 
a lmost any place is r eadily a cce ssible by air . In mark e d contrast , Snag and 
St ewart Ri ve r ar e as, where bas e l eve l is mor e than 1, OOO f eet l ower , have a 
mu c h hi gh e r proportion o f t e rrain b e l ow treeline and ar e mu c h m o r e difficult 
t o wo rk by h e licopte r , becaus e landing site s are relatively few. In large 
parts o f these ar e as access can only b e gained on foot fr om landing site s many 
mile s away . 

W e athe r in Yukon P lateau is warm and dry during the summer (s ee 
Pl. IX ), although rainshowe rs o f short duration ar e a n almost daily occur
r e n ce during a n ormal summe r. T e mp e ratur e s rar e l y exceed 85° F and 
gen e rally d o not fall b e l ow 30° F from the b eginning o f June until the end of 
Au gust. le e on the stre ams ge n e rally br e aks up in May and i ce on the lake s 
has usually m e lted before the middle of June. In 1971 Aishihik Lake r e maine d 
covered with ice until June 25th . A strong wind blows fr om the south up the 
vall e ys o f Aishihik and Sekulmun lake s mu c h o f the summe r a nd this con
side rably affe _c ts trave l _t ime in small fixed- <H rotar y - w ing aircraft. 
Weathe r builds up in the region over the Dawson Range and ove r the Ruby
Nisling Range , but southern parts of Sna g map - area and n ortheastern parts 
of Aishihik Lake map-area a r e rar e l y c o ve r e d by cloud to the ext ent that it 
hampe rs h elicopte r work. The e asiest and lowe st pass (± 3 , 500 ft. elevation) 
a c ross Dawson Ran ge for light air c raft under conditions o f low ce iling is that 
b e tween the heads of Dip and Isaac creeks. 

V egetation is stunte d and small ~n mu ch of the project area, except 
along str e am valleys. Blac k spruce is the commone st tr ee althou gh white 
spruce , p opl ar and balsam are a l so wide spr e ad . L odgep o l e pine is found on 
some of the dry slo p e s in easte rn parts of Aishihik Lake map-area . Treeline 
is gene rally below 4 , OOO fee t, but muc h o f southweste rn Sna g map - area and 
northe aste rn Aishihik Lake map-area, b e in g b e l ow this level , are tree 
cove r e d. S c rub willow, alder and dwarf birch g r ow abo ve the treeline t o 
e l evations of 5, 500 f eet and above this only mosses , lic h ens and a l pine 
flowe rs ar e found . Many of t h e south - fa c in g slope s at lower e l evations , 
particularly thos e a l on g stream valleys are op e n and cove r e d only with spars e 
grass and lo c a l isolated stands of poplar (s ee Pl. XVllI) . Many of the valle y 
floors in the western part of the r egion are cove r e d by grass tussocks, with 
willow, a lde r and black spruce . 

Game is not ple n tiful in most of t h e r eg i on. Small h e rds of caribou 
w e r e s een at isolate d l ocalities in the Dawson Range and in parts o f Aishihik 
Lake map-are a . M oo s e were o bs e r ved fairly commonly in th e v alleys o f the 
entir e area. S everal large bands of Stone and Dall sheep were seen in parts 
of the Nisling Range and in the mountains b etween Aishihik and S e kulmun 
lake s, and also in parts o f the Daws o n Range . Black bears are fairly common 
alon g the Yukon and Whit e ri ve rs, but only two grizzly bears were seen (bo th 
in the Dawson Range ). W ol ve s ar e fairly comm o n a l ong the Yukon Rive r. 
S eve ral bis on , introdu ced in the country n e ar Aishihik v illa ge some years 
a go , w e re r e ported s een along Nisling Rive r in 1970 and a gain in 1 972 . 
Coyote s we re s een along th e va lley of Nordenskiold Riv e r in Aishihik Lake 
map-ar e a. 
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Bal d eagl es and some go l den eagl e s are commonl y s een , particul ar l y 
in the northe aste rn half of Aish ihik Lake map - area and th eir n e sts are found 
a t m any p l ace s in this region o n sou th - fa c ing cl iffs overl ooking th e l arg e r 
str e ams . A l th ough on ly about half the n e sts are occupied th e r egi o n must be 
consider ed one of the prime n e sting l ocal it ie s for these birds . Various kinds 
of du c ks ar e see n o n every l ake and swamp du r ing th e s um m ers and numerous 
varieties of small birds n e st in or n ea r the swampy ar e as of this r eg ion. 

PREVIOUS WORK A ND ACKNOWLEDGMENTS 

A l thou gh no comprehensive geo logical maps ex i st for the project 
ar ea, various parts have b een studi e d by a numbe r o f geo l ogists . In add ition, 
geo lo gical maps , and in some instances r e p orts , are availab l e for all adjoin
ing map - ar e as in Yukon (s ee Fig. 1). This wealth of data has proven invalu 
abl e to th e pr e s e nt inve stigation. 
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Figure 1. Index map showing location of the project area and references t o 
previous regional geo l og i c studies in and adjacent to it. 
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Much of southern Aishihik Lake map - are a was mapped and briefly 
r eported on by Coc kfie ld (1927) . Cairne s (1910) prepar ed a map and report 
on the Nordenskiold and Lewes rive rs coal fields and a small part of the area 
cov e r e d by his report is in Aishihik Lake map - ar e a . 

Cairne s (1917) produced a map and report conc e rning the geo l ogy of 
part of the Dawson Range near K l otass in River , a r e gion entir e ly within Snag 
map - ar e a. Bostock (1944) author e d a map with marginal not e s for part of 
the Dawson Range around Ap e x Mountain at the boundary betwee n Snag and 
Carmacks map-areas . A r eport and map by Cairnes (1915) d e scribe s the 
Upp e r White Rive r district in southwe st Snag map - are a . In addition Brooks 
(1900 ) gave mu ch us e ful information d e s c ribing a geolo gical r ec onnaissance 
of the weste rn part of Snag map-ar e a . 

The ge olo gy o f much of the w e st part of Ste wart Rive r map-area is 
described in a r e port, with map , by Co c kfie ld (1917) on the Sixty Mile and 
Ladue ri ve rs district and Spurr (1897 ) include d r e f e rence to ge o l ogic al data 
that pertains to northwe stern Stewart Ri ve r map - are a . 

The ge ology of adjoining ar e as in Yukon T e rrito ry is c ontained in 
maps with or without r ports by Bostock and L ee s (1938) on Laberge map
area (1 OS E) , Bosto c k (1936) on Carmac ks map - area (115 I) , Bostock (1942) 
on Ogilvie map - area (115 0) , Gr een (1972) on Dawson map - are a (116 Band 
C) , Mulle r (1967) on Kluane Lake map - ar ea (1 05 F and G ) and by Kindl e 
(1953) on D e zade ash map-ar e a (115 A) . The geology of Tanacross Quadrangl e , 
which adjoins Ste wart Ri ve r map - ar e a on the w e st, is d e scribe d by Foste r 
(1970) and an ope n fil e r e port by D . H . Ri cht e r (1973) of the U . S . G e o l og i c a l 
Sur vey d e s c ribing Nab e sna Quadrangl e (adjoining Snag map - are a ) is now 
a v ailable . 

In addition to the publishe d data th e writ e r was fortunat e to have at 
his disposal ge olo g ical r e connaissance maps mad e by ge olo gists working for 
various mining e xp l oration c ompani e s . The s e include a map and brie f r e port 
covering much of the northe ast half of Snag map - area by ge olo gists working 
for Ar c h e r Cathro and Assoc iate s Ltd., a c ompilation of much of Snag and 
part of Ste wart Rive r map - ar e as by Atlas Explorations Ltd., as well as 
various d e tail e d maps of individual mine ral prope rtie s h e ld by a numbe r of 
companie s. 

The write r has benefited from discussions w i th geologists wo r k ing 
in the re g ion at the time the work w as being carrie d out. Some of these were 
A . Ar c her , R . C a thro, G . Abbott , M . Phillips of Archer Cathro and 
Associates , W . Ka r vinen of Atlas Explorati on , R . E. van Tasse l of 
F a lconbridge , J . J . Brumm e r and C . Gleeson of O c c idental M ineral s Corp . 
a nd R . McM i chae l of Silver Standard . Many of these geologists and the i r 
organi zat ions also kindl y provided logis t ic support at var ious t imes dur ing 
the fi e ld work . The list of mine ral properties inc luded in th i s report owes 
much to data kindly supplied by Arche r Cathro and Associates Ltd . 

HISTORY 

Because the project area lies a l ong some of the main routes of travel 
to the Klond ike gold fields its h i story is c l osely tied to that of the go l d rush 
and subsequen t events. Yukon River was the main transpo r tat i on r oute 
through the region during the first half of the century and during the summer 
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steame rs plied the river at fr equent and regul ar intervals . A t e l egraph line 
follo we d t h e river from White h orse to Daws on. As a r esu l t o f this activ i ty 
a numbe r of small settlemen ts sprang up along th e river . In Snag map - a r ea 
thes e s e ttlements were at the mouth o f Kirkman Cre e k , Coffee Cr eek , 
Ballar a t Creek, Britannia Creek , Is aac Creek and Selwyn River . These 
settl ements , gen erally occupied at var ious times by on e or two famil ies or 
m e n , se r ved as bas e s for trappe rs, p l acer miners , and those who supplied 
wood for fu e l for th e steamers . They we r e a l so sites for tradin g posts , 
t e l egraph stations o r post offices . At most of t h ese s e ttle m ents th e r e we r e 
several l og build in gs and generally a vegetabl e garden. Steamer traffic and 
the t e l egraph line wer e abandoned in th e 1950 ' s with the construction of an all 
weath e r road from White ho rs e to Dawson and at present th e s ettlements are 
idle ; at most onl y the fall e n ruins of the buildings and clearings , rapidl y 
being ove r grown, remain . One family lived at Ballarat Creek during 1971 . 
The s e ttl ement of Stewart R i v e r , o n ce an important stoppin g point on th e way 
to t h e K l ondike and later the main transshipping point for silver ores bound 
fr om Keno Hi ll to Whitehors e (see Shand and Shand, 1950) , is now occup ied 
onl y by the Burian family wh o have lived th ere for 2 0 years. S tewart Island 
is bein g rapid l y eroded by the river . 

The Dalton Trail , which pass e s along th e vall ey of Nordenskio l d 
Rive ~ thro u gh the south e ast part of Aishihik Lake map - area , was an important 
rout e by which men and pack animal s r e ache d the Yukon River from tide water 
in early attempts to r e a c h t h e K l ondike (~Kind l e, 1953 , Tyrr e ll, 1899 ). T h e 
v illa ge of Hutshi on Hutshi Lake , one of the prettie st place s ima g inable , li e s 
on the old Dalton Trail, but has been lon g abandone d . The Dalton Trail , 
thou gh overgrown and covered by fall e n trees after much of t h e Nordenskio l d 
valley burned , is still v isible and easy to fo llow in p laces , particularly whe re 
it pass es through natural, open grassy m eadows . 

Aishihik v illa ge , at the north end of Aishih ik Lake , is occup i e d 
intermittentl y by on e or two fami li e s. The airfi e ld a n d a ir bas e built near 
the v illa ge were abandone d in 1969 but many of the buildings and control tower 
ar e still in fair condition. The air f ie l d at Snag is st ill usabl e by aircraft but 
the buil dings have been l evelled since the bas e closed about 196 5. The set
tl ement at the mouth o f Beaver Creek has also b een abando n ed althou gh it was 
occup ied by a few peop l e until the air base closed . 

During th e Chisana go l d rush of 1915 many people made the i r way to 
th ese n e wly discovered placer fields from Dawson v ia White River and the 
Coffee Creek t r a il (~ Cair n es , 1915). A numbe r of road hous es w e r e bu ilt 
and ope rated a l o n g White Riv er about this time , but of these only overgrown 
ruins remain; many of these places canno t even be found now . No trace 
remains of Lynx City a .small trapping centr e near the mouth of Nisling River . 
Trapper 's cabins o r their remains can be f ound at the mouths of n early a ll 
st r eams , tributary t o the Whit e and D on jek rive rs and at s eve ral places 
a long Ladu e a nd Sixty Mil e rive rs. S ome of these have been occup i ed within 
th e past 10 or 15 years , but most are o l der and compl ete l y cav e d in. The 
plac e r c amp at the h ead o f the Six ty Mil e Rive r ha s a fairly l ong history whic h 
is summarize d e ls ewh e r e (Green, 1 972 ). 

At present m o st human activity takes place along the Alaska Highway 
and is centred at Beaver Creek , a Canadian Customs e ntry point and th e only 
settlement in Sna g map - a r e a, 
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PHYSIOGRAPHY AND TOPOGRA PHY 

The project ar e a lies a lmost entir e ly within th e western Yukon 
P lateau and between the Tintina and Shakwak tr ench es . The var i ous physio 
graphi c subunits and t h e ir boundarie s as take n fr o m Bosto c k (1 938 ) ar e sho wn 
in Fi gur e 2 . Bostock (19 38 , p . 6 8 - 73 ) also g iv e s a con c i s e d e s c riptio n of 
the s e p h ysiog raphic subdi v is ions part of whic h is quote d h e r e as a summary 
d e s c ription: "This p l at e au (Klondike Plat eau) is cut into s egm e nts by the 
va ll e ys of the maste r str e ams that trave rs e it , and its striking charact e r i stic 
i s th e topo graphi c similar ity of a ll th e s e s egm e nts , a similarity that may be 
1.;: r ge ly du e t o the l ac k o f g l ac i a ti on of the pl ateau (see P l a tes V , VI, VII , VIII). 
It a ls o shows through out a c h a r ac t er o f di ssec tion distinc t fr om that of t h e 
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glaciated plateaux to the east and the partly glaciate d Kluane Plateau to th e 
south. T he topogr a phy is a ma ze of dee p, narrow valleys separated b y long, 
smooth -to pped ridges whose e levations are very uniform, and w hich are 
remnants of an old up lifted e r os i on surface. This surface shows gen tl e 
undulations r ising her e and there a long converg ing ridges to c ulminate in 
mon a dnoc ks that consist of dome - like e mine nces or groups of rel a tivel y 
smooth - sloped mountains, includin g Dawson Range . 11 

Outcr op in the glaciated southe rn part of Aishihik Lake map -area is 
far bette r than that in tne remaining unglac iate d part of the proj ec t area . 
(s ee P ls. I to VIII) . In Snag and Stewart Ri ve r map-ar e as only the large r 
str e ams and rivers hav e important rock exposur e s , and e lsewhere in the s e 
areas a thick r e sidual soil cove rs b e dr ock; even the rid ge tops have few 
exposur e s and ar e cove r e d by v ast areas of fels enm ee r (s ee Frontispiece ). 
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Figur e 3 . Index map of Ais hihik Lake map- area showing traverse routes and 
lo calit i es v isi ted during the pr e sent wo r k . 
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Figure 4 . Index map of Snag map- area show ing traverse routes and localities 
visited during the present work . 

Southern Aishihik Lake map-area, on the other hand , has good exposures 
obscured only locally by a th in cover of glacial debris (s ee for example Pl. II). 

Because of the general paucity of e xposures in the project area the 
ground coverage necessary for an adequate understanding of the geology is 
denser than in areas where observations can be made at a distance or from 
the a ir. To g ive an idea of the degree of ground control on the geology, index 
maps of traverse routes and l ocali t i es vis ited by helicopter are g iven in 
Figures 3 , 4 and 5, 

GLACIATION 

The project area straddles the northern limi t of the main Cordilleran 
and St. Elias i ce sheets , and contains superb exampl es of most glacial fea
tures including eskers , kame - and- kettle topography, morainal deposits, 
g l ac ial lake shorelines, terraces, and major rock-carved outwash channel s . 
For these reasons much of the region is of parti cula r interest to geologists 
studying glac ial features and the his to ry of deglaciation. Detailed studies 
have been made of these features in the project area by Hughes ( 1967, 1968) 
and Rampton ( 1967, 1968), Bostock ( 1966) and Hughes et al. ( 1969) have 
mapped and gen erally described the glacial limits and flow patterns for 
southern Yukon. Their g l ac ia l map covers a region that in cludes the project 
area, 
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Figure 6 is a generalized sketch map showing the glacial limits and 
the flow patterns for the project area and its vicinity. The central unglaci
ated part of the map-are a was bounded on the south by the St. Elias i ce sheet, 
which advanced northward, and on the east by the Cordilleran ice sheet, 
which moved northwe stward . Important lobes extended northward along the 
valley now occupied by Aishihik and Sekulmun lakes and down the broad open 
valley of Wellesley Lake and the White River . Valleys tributary to th e 
Aishihik lobe wer e occupied by ice-dammed lakes . These lake s filled th e ir 
valleys to different leve l s; the more norther l y ones n e arer th e g lacial termi 
nus being at distinctly lower leve l s than more southerly on es . 
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Index map of Stewart River map-area 
showing trave rs e routes and localities 
visited during the present work . 

GENERAL GEOLOGY 

Much of the project area is under
l ain by metamo rphi c ro c ks to wh i ch 
the t e rm Yukon Group has been applied 
by previous workers. These me ta
morphic rocks have been divided into 
a number of litholog ic units some of 
w hi ch may be metamorphic equivalents . 
Lithologic subdivisions of the Yukon 
Group recognized and named by ear li er 
geol ogists (e. g. Pelly Gneiss, Nasina 
Series, Klondike S chist) are practi cal 
and have been carried through the pro 
ject area . The stratigraphic relations 
and age of the var ious litho l og i c units, 
howev e r, remain a problem. Regional 
metamorphism of rocks in the Yukon 
Group is generally of upper greenschist 
to middle amphibolite facies. Judging 
from th e l imite d r adiometric data now 
availab le, the latest regional meta
morphism took place in most of west 
ern Yukon during Late Triassic -
Early Jurassic time. 

Volcanic and related igneous and 
sedimentary rocks that are less meta
morphosed than the rocks of the Yukon 
Group and whi c h resemble those of the 
late Paleozo i c Cache Creek Group , 
seen e lsewhe re in the Cordillera , are 
found in western Snag map- area. Noth 
ing is known concerning the st ratigraphi c 
r e l a tions and age of these rocks . 
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TABLE OF FORMATIONS 

ERA 

u 
H 

0 

N 

0 

z 
rx:i 

u 

PERIOD 
OR EPOCH UNIT NAME 

MAP 
SYMBOL LITHOLOGY 

\

THICKNESS 
IN FEET 

QUATERNARY Columnar basalt Tvbo Columnar olivine 
basal t 

so 

EOCENE 

AND 
OR 

YOUNGER 

EOCENE? 

Little Ridge TLR 

volcanics 
Brown , purple and 
green basalt and 
t uff - breccia 

500 -
1000 

~· · ··· · ··· · ····· .................... ............ .. ....... .. .. .... .. .......... ..... . 
Donj ek volcanics I ITvd I Purple and green I -2000 

t uff - breccia 

Carmacks Group 

Undifferentiated 
volcanics 

Var icolour ed acid 
tuf f 

Quartz feldspar 
porphy r y 

eTcv Brown basalt and - 2500 
tuf f - breccia 

Tv Brown and green 
feldspar porphyry 

Tvr Acid vitric crystal -2000 
tuff, lapilli tuf f 
and welded tu ff 

I 

Tvrp I Quartz feldspar ·1 -3000 
porphyry and 
acid tuffs 

···························· ····························· ·············· ··· ··· ······ 
Felsic volcanics 

I 
ITvr I Rhyolite and acid I - 1200 

tuffs 

Conglomerate on 
Sixt y Mi l e River 

eTccg Poorly sorted, 
coarse- grai ned 
sandstone, con-
glomerate and 

+ 200 

shale 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Sandstone on 
Grayling Creek 

ITsp Poor l y sorted , 
coarse- grained 
sands t one, shal e 

+ 200 

and conglomerate 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Quar t zi te Pebb l e I Tcgg I Quartzite pebbl: I 600 
Conglomerate conglomerate; llll.nor 

sands t one and shale 

··················· · ··········· ~'·························· -
Grani t e boulder Tcgg Grani t e boulder 400 
Conglomer ate conglomerat e; minor 

sands t one and shal e 

Casino volcanics Tva Acid tu ff ignimbrite -1000 
and t uff breccia 

························ ·········································· ··············· ·· 
Mount Nansen 
Group 

Aphanitic inter
media t e to acid 
tuff and tuff 
b reccia 

-3000 
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TABLE OF FORMATIONS (cont'd) 

PERIOD MAP I THICKNESS 
ERA OR EPOCH UNIT NAME SYMBOL LITHOLOGY IN FEET 

Feldspar porphyry Tip Feldspar porphyry 
dyke and flow rocks 

u of intermediate to 

H acid composition 

0 Nisling Range Tgal Fine -grained 
N 

EOCENE? Alaskite miarolitic l euco-
0 granite 
z 
~~ 

Coffee Creek Tg Coarse- grained 

u Granite equigranular 
biotite grani te 
and quartz-
monzonite 

Hornblende Kgd Equigranular 
biotite grano- unfoliated gr a no-
diorite diorite 

Hornblende LM dim Melanocra t ic fine-
diorite grained ho rnblende 

diorite 

CRETACEOUS? 
Quartz mon- LMqm Biotite quartz mon-
zoni te zonite 

Porphyritic LMmzp Porphyritic horn-
monzonite blende monzoni t e 

Nisling Range M gdb Coarse-grained, 
granodiorite equigranular horn-

blende biotite 
granodiorite 

LOWER Tantalus LKT Chert pebble con- +2000 
CRETACEOUS Formation glomerate; minor 

sandstone and 
shale + 

u LOWER AND Laberge Group- JL Poorly sorted +6000 
H MIDDLE sandstone and 
0 JURASSIC shale with minor 
N conglomera t e 
0 

U1 

µi Porphyritic quartz Mqmp Porphyritic (pink 
~ TRIASSIC monzonite K-feldspar) horn-

(?) blende- biotite 
quartz monzonite 
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TABLE OF FORMATIONS (cont'd) 

PERIOD MAP I THICKNESS 
ERA OR EPOCH UNIT NAME SYMBOL LITHOLOGY IN FEET 

u 
H Ruby Range grano- Tgd Medium- grained, 
0 diorite equigranular horn-
N TRIASSIC blend e and biotite ,, (?) granodiorite 
en 
w Massive green Tvb· Massive green 
~ volcanics epidotized basalt 

Ultramafic Rocks P"Rub Serpentinite 

Basalt, Kluane PMv Aphanitic basalt, 
Ranges tuff, tuff-bre ccia 

Greywacke , Kluane PM s Greywacke, 
Ranges argillite ; slate, 

sandstone, lime-
stone 

UPPER 
Hornfels Ppt1 Hvrnfel s 

u PALEOZOIC Argillaceous rocks P pt Slate 
H (?) 
0 

N 
Ultramafic rocks PMub Serpentinized dunite 

0 and harzburgite 

w 
....:! Gab bro PM b Hornblende gab bro 

< 
11< 

Limestone Pc Light grey 
crys talline marble 

I 

Massive Greens tone PMv Massive epidotized u 
H basalt 

0 

N 
Peridotite PMpr Partly serpentinized 

0 harzburgi t e 

~ 

w Sheared greens tone Pv Sheared to foliated 

E-< greens tone 

0 

~ " Chert" and P t Cherty low- grade meta-
11< "Metachert" mo rphic rocks with 

minor greens tone and 
marble 

Hornfelsed schist e Psqr Stauroli t e cordierite 
biotit e· hornfels and 
schist 

Marble ePc Light grey and white 
c r ystalline ma r b l e 
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TABLE OF FORMATIONS (cont'd) 

PERIOD MAP 'THICKNESS 
ERA OR EPOCH UNIT NAME SYMBOL LITHOLOGY IN FEET 

Biotite schist EPsbq i Garnet muscovite 
biotite quartz 
schist 

Nasina Quartzite EPq~ Dark grey graphitic 
u muscovite quartzite 
H 

0 

N Amphibolite EPm Amphibolite 

0 

~ J:'ROTEROZOIC Foliated biotite EPgd Foliated biotite 
....:! granodiorite granodiorite 

<>:: A\11)/0R 
P-< Schist e.Psb Biotite schist and 

PALEOZOIC gneiss 
I 

u Phyllite e.Pps Liyht grey muscovite 
eh ori te ohv lli te 

H 

0 Klondike Schist EPsqm Chlorite mus covi te 
N quartz schist 
0 

~ Schist-Gneiss ePsn Mica feldspar quartz 
~ schist and gneiss 
E-< 

0 Foliated muscovite ePqmrru Foliated muscovite 
~ quartz monzonite quartz monzonite 
P-< 

Pelly Gneiss e.Pgdn Gneissic grano-
diorite, augen gneiss 
amphibolite 

LEGEND 

Major division; Relations unknown or unclear 

Relations unknown or unclear 

Probable unconformity or disconformity-

••••••••••• Probable sedimentary facies equivalent 

Volcanic units probably equivalent or broadly correlative 

Probable extrusive-intrusive equivalents 
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Massive dense greenston e and altered volcanic rocks , possibly of 
Triassic age , are found in a faulted block in northeastern Aishihik Lake map 

area . Thick - bedded sandstone and congl omerate of the Laberge Group, from 
which middle Jurassic fossils were collect ed, are found in west - central 
Aishihik Lake map-area, and are exposed in a series of asymmetrical 

westward - verging folds. 
A variety of plutonic rocks rang ing from quartz diorite to granit e 

and ranging through the Mesozoic and Tertiary in age intrude the metamor
phic compl ex . The oldest of these , a hornbl e nde g ranodiorite , that occurs 
extensively in Snag and Aishihik Lake map - areas , along with a younger dis 
tinc tive pink quartz monzonite , apparently predate Lower Jurassic con glom
e rate of the Laberge Group and are probably Triassic or older . 

Miarolitic alaskite that grade s into biotite granite or quartz mon 

zonite and which is associated w ith northward-trending feldspar porphyry dyke 
swarms of regional extent, is found in much of western Aishihik Lake and 
e astern Snag map-areas . This assemblage of p lu tonic and subvolcanic rocks , 
which has g i ven early Tertiary radiometri c ages , is spat ially associated with 
explosive , acid to intermediate volcani c rocks , that are simil ar to the Moun t 
Nansen Group as mapped in adjacer.t regions . These volcani c rocks are now 
thought to b e broadly equival e nt to the Sloko and Skukum groups as defined in 
areas to the south. 

Flow rocks and tuff - breccias of basaltic compos ition (Carmacks 
Group) , l ocally associated with conglomerat e , a n d probably of Eocene age , 
overlie the older strata unconformabl y and cover a l arge part of eastern and 

central Sna g map - area . These rocks are equ i val ents of th e Little Ridge 
Volcanics and the Hutshi Group of other areas . Immature terrestrial con
glomerate and sand stone are found at w ide ly scattered localities at the base 
of the Carmacks Group . In places acid tuff is found b etween the basaltic 
flow rocks and the immature sedimentary rocks . 

YUKON GROUP OR YUKON METAMORPHIC COMPLEX 

Following Cairnes (1 914) who first used the t e rm Yukon Group for 
those "older metamorphic, probably Pre - Cambr ian schistose or gneissoid 
rocks" of th e Yukon Plateau and a djac ent areas , most metamorphic rocks in 
central Yukon have been collective ly referred to as the Yukon Group by geo l o 
gists work in g in this large region. The usage has become so loose that any 
metamorphic rock anywhere in southern Yukon is a candidate for inclusion in 
t hi s group . It h as long been suspected and h as become clear through the work 
of many geolog i sts that not all metamorphic rocks of Yukon Plateau are part 
of one time-stratigraphic sequence of Precambrian age . Instead, the meta
morphic complex of central Yukon includes , aside frorn such ol der rocks , at 

least a small proportion that are probably Pal eozoic , but which have been so 
intimately involved in the deformation and m etamorphism as to be indistinguish
able from the o lder strata. Furthermore the m etamorphic rocks include a 
variety of lithologic units whose re l ations to one another are unknown . For 
these reasons the metamorphic rocks do not satisfy the requirements of a 

group . The metamorphic rocks of central Yukon are more accurately 
referred to as the Yukon Metamorphic Complex . When this complex is bette r 
understood it may be possible to establish an assemblage within it to whic h 
the o ld name Yukon Group may come to be correctly applied. 
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The metamorphic compl ex o f central Yukon, between the Shakwak 
and Tintina trenche s include s two d istinctly differ ent assemblages of rocks 
that occur s e parate l y in i rr egular northwes t-tr ending b e lts (s ee Fig. 7) . 
T h e northeasternmost of th e s e includ e s ro cks of the P e lly Gne iss, K l ondike 
S c hist and S chist- Gne iss unit. N e ar the Alaska border rocks of the P elly 
Gn e iss and Klondike S chist are common in th e belt , but in its s outhe a ste rn 
part the s e rocks g r aduall y disappear and ar e r eplaced by th e Schist - Gne i ss 
unit. This b e lt o f ro cks inclu des a promine nt zone o f marbl e l e ns e s that are 
th e structurally dis connec t e d remnants of one o r more originally more con
tinuous limestone units. At various p l ac e s a l ong the l e n gth of thi s belt fr om 
lo cal iti e s . in A las ka to cen tral Yukon the marbl e contains n ondiagnostic 
fossi l s which indicate that s ome ar e Pal e ozoi c . The north e rn belt o f m e ta -

I 

I 
I 

e: Psqrru 

METAMORPHOSED ROCKS 

E3 
n 
[]'] 

Pelly gneiss e: Pgdn , Klondike schist e Psqrtt , 
Schist, gneiss e:Psn, Nasino quartzite e: Pq£ , Chert - like rocks Pt 

Biotite schist ~ Psbq , Na sina quartzite e: Pq~ . 
Hornfetsed schist e P sqr 

Marble 

UNMETAMORPHEO ROCKS 

!ff;;] Sheared & massive greenstone P v, PM v, PM vb 

LJ Mesozoic & Tertiary plutonic, volcanic and sedimentary rocks 

THE TWO FOLD SUBDIVI SION f 
OF 6 r 

METAMORPHIC ROCKS 
IN 

YUKON PLATEAU I 

~~ 
0 20 40 

Ml LES 

•\ 

" ' ~~ J\ 

::: 

__J60" 
141 ° 134° 

Figur e 7. Litholo g i c subdi visions of a par t of th e Yukon M e tamorphic 
Compl ex . 
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morphic ro ck s also include s an area of weakl y metamorphosed c hert - like 
s e dime ntary ro cks that may overlie the mor e highly metamorphosed rocks 
unconformabl y . In Alaska also these ch e rty looking rocks are found . 

The southern b e lt o f metamorphic rocks is more irr egular than the 
northern and is in f act a s er ies of disconnected outcrop areas. Not onl y does 
this b e lt l ack the units fou nd in the northern on e , but it contains uniqu e rock 
units. These ar e biotite s chist , the Nasina Quart z ite, the h ornfe ls e d schist 
and an unnamed ass embla ge in Kluane Lake map - ar ea . The main difference 
b e tween rocks of the two be lts is that whereas the northern o n e conta ins 
abundant and widespread orthogneis s , the southern belt la cks such ro cks 
a l to ge ther . The southern bel t include s, lik e the northern, a zone in 
which marble l ens e s fi gur e prominently, but unlike th e northern marbles 
none of thos e in the south have yielded fossils . 

The d eg ree of metamorphism in rocks of both b e lts is r ou ghly sim
ilar , though it varie s from p l ace to place . Biotit e is present nea r l y every 
where and garne t is common. Kyanite is rare . Metamorphic isograd sur 
fac es dip gen tly and no dist inct zoning has been outline d . 

The weakl y metamo rphosed g r eenstone and oth e r rocks found in 
irregular patches through th e centr e of the Yukon Plateau between the north 
e r n and s outhern metamorphic belts are so distinctive and so much l e ss meta 
m orphosed than oth er r ock s that they have never b een consid e r ed a part of 
the Yukon Group. They ar e a l s o not proper l y a part of the Yukon 
M e tamorphi c Complex b ecaus e they postdate the main metamorphic event and 
were involved o n l y in a l ater weak metamorphic stage . The s e vo lcani c ro cks 
floor the Whit e horse Trough and th e ir presence northwe st of this s edime ntary 
basin indicates that th e ancestral Whit ehorse Trou gh was more extensive in 
l ate Pal eozoi c and ear ly M e s ozoic time than it was during the Jurassic and 
ear l y Cretaceous when sedimentation occurr ed . 

The differences between the northern and southern metamorphi c b e lts 
ar e perhaps the exp r e ssion of differences in th e l eve l o f exposur e so that the 
northern b e lt , w hi c h contains r ocks t hat may be interpreted as r emob i l iz ed 
crystalline bas e m ent rocks , now exposes rocks from a deepe r l eve l than does 
the southern belt. Such a fundamental and r egional difference in the l eve l of 
exp o sur e implie s uplift of th e n o rthe rn crystallin e block r elat i ve t o the s outh
ern, probabl y after deformation and metamorphism. This differential ve rti 
cal movement may have occurr ed at the time of e mplacement o f t h e late 
Paleozoic and early M e sozoic g r eenstone s . 

The r eg ionally m etamo rphosed ro cks of Yukon Plateau have yielded 
radiomet r i c ag e s o f 180 to 200 m . y . at several lo calities . This and the fa c t 
that Laberge Group rocks postdate metamorphism gives a r e liabl e minimum 
a ge and indicate s the ro cks ar e Triassic o r ol de r . It i s unce rtain wheth e r 
th e radiome tri c ages r e fl ec t th e latest r eg ional metamorphism o r whether 
t h ey are an indication o f important plutonism at t h at· time . The presence of 
unmetam orphosed and slightly metamorphosed g r eensto n e and r e l ated rocks 
pr e sumed of late Paleozo i c or ea r l y Mesozoic age suggest s a mini1num late 
Paleozoic (? ) age of the r egi onal metamorphi sm. 

Pelly Gneiss 

The name Pe lly Gneiss ( 1?.Pgdn ) ,fi rst us ed by McConne ll {1905a) , 
is us ed as originall y intended, to designate spec if icall y a g r oup of g rano di 
orite gn e iss e s , o f wh ich the age and strati g raphic re lations arc unknown. 
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Rocks litho l ogically similar to McConnell's Pelly G n e iss (l 905a) are found 
extensively in the northe rn part o f Stewart Riv e r map - area where t h ey occupy 
an irregular area and in n o rthe ast e rn Snag map-area where they li e in a 
northwe st - tr e nding b e lt 5 to 10 miles wide , They also occur lo c ally inti

mately mixed with and included in the Klondike S c hist and the S ch ist - Gneiss 
unit. The best exposures within the project area are alon g the n o rth side of 
the Yukon Ri ve r (~ Pl. XX) particularly n e ar the mouth of S e lwyn River 
(Snag map - area) and along Sixty Mile River in Stewart River map - area. 

The Pelly Gneiss is described in d etail by Cockfield (1912 , p. 22 - 23) 
and by Green (1972 , p . 118) and only a summary is g iven h e r e . The ro cks 
are grey to brown, fin e - to m e dium - g r aine d, muscovite-biotite - quartz
f e ldspar s c hists or gn e iss e s with a strong , p e r vas i ve foliation , but with poor 
d eve lopment of c ompositional l ayering. In p l aces much quartzofeldspathic 
material in th e f o rm o f sills and boudins has been introduce d and makes up 
perhaps 15 p e r cent of the vo lume of the rocks . The ro ck s are remarkably 
homo ge n eous , but g rade 10 c a lly into garnet iferous amphibolite . In St ewart 
River map-area particularly they includ e much a u ge n gneiss. The gn eisses 
have b een strongly shear e d to produce the flaser texture seen in some speci
mens , but m etamo rphi c recrystall ization continued later than the shearing 
and o bs cures mu c h of this t extur e . Most of the uni t has the mineralogical 
composition o f a granodiorite to quartz diorite . 

Foliation has a remarkabl y uniform or i e ntati on over lar ge areas and 
fo l ds are not s een the r e by su gge sting that much of th e shear in g that fo rmed 
the foliation pr e dated the ir heating and r ecrystall ization. The rocks are 
uniforml y m e tamorphos e d to biotite grade (lowe r amphibolite facies). 

The Pe lly Gne iss as us e d in th e map-area is litholo g i cally the same 
as and continuous w ith rocks mapp e d as unit D by Green (1972) in Dawson 
map-ar ea. They ar e a ls o simi lar to , and probably co rr e lative with, map
unit A o f Bostock (1942). Fost e r (1970) has mappe d equ i val ents of th e Pelly 
Gneiss in Tanacross map-ar e a , where they are included in the Birch Creek 
S c hist (Merti e , 1937) . 

Cockfield (1 921) and oth e r authors ha ve su ggested that the Pelly 
Gneiss is a metamorphos ed granitic rock, but Green (1972) considered these 
gneiss e s to b e m e tas e dime ntary in origin. 

The age of the P e lly Gneiss is unknown b ec aus e no stratigraphic 
limits ar e ava ilable , but one potassium ar gon age d etermination (s ee Fig. 8 ) 
of 202 m . y. o n these ro cks outside th e map - ar ea and s eve ral others about 
180 m.y. n e ar Dawson, comment e d on by Green (1972, p. 11 8 ), suggests they 
w e r e metamorphosed in Late Triass i c time . A Proterozoic and/ or Pal eozo i c 
age for these ro cks is like l y . 

T h e stratigraphi c r e l ations between the Pelly Gne i ss and oth e r units 
ar e unclear , but the gn e iss e s are spatially clos e ly asso c iate d with those of 
the Klondi ke S chist and S c hist - Gneiss unit . Along the north sid e of the Yukon 
River , P e lly Gneiss ove rlies th e Schist - Gneiss unit structurally, but wheth e r 
t h e relationship there is fault ed , overturned , or normal is unknown. 

Foliated Muscovite Quartz Monzonit e 

Extens i ve fe l s e nmee r of a distinct ive foliated muscovite quartz mon
zonit e ( ePqmnu ) is found on and n ear Crag Mountain in northwe st Stewart 
R ive r map - a r e a . The rock i s separated on th e map , but its boundarie s are 
onl y l ocated approximate ly . 
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•M 175 Klondike schist \\ 
~ B 202 Pelly gneiss 

~ 
~ 

•M 138 Klondike schist 

These a~es all reflect the time of 
lost regional metamorphism. They 
provide a limit to the age of the 
metamorphic rocks, but give no 
indica tion of their absolute age. 

POTASSIUM ARGON AGES 
IN 

WEST CENTRAL YUKON 

TERTIARY 

65 

CR ETACEOUS 

136 
JURASS IC 

190 
TRIAS SIC 

225 
PERM I AN 

280 

• H 99 hornblende granodior· e i B 95 Klotassin batholith 

These ages reflect the time of 
intrusion of N isling Range Alaskite 
though none were determined 
from that su ite. 

20 
MILES 

This age may indt ate a thermal 
event that modified the Klotossin 
botholith. 

40 

B 58 
Ruby creek 

batholith 

60 
Probably reflects a plutonic event . 
related to the Three guardsmen suite 

Figur e 8 . Availabl e potassium-argon age det e rminations in west - centra l 
Yukon . The numbe r r epr e sents the a ge in millions of years . 
The lette rs prec e ding the number indicate the mine ral dated 
(M - muscovite , B - biotit e , K - hornblende ). 

The quartz monzonit e w e athe rs a rusty orange co lour, but is wh i te on 
fresh surfaces and is a m e dium - graine d equigranular rock made up of roughly 
e qual proportions o f quartz , p lagioclase and potash fe l dspar . It contains 
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5 per cent muscovite and l acks maf i c miner a l s . The ro ck h a s a well
developed foliation resulting fr om preferred orientation of e l ongated, anhedral 
quartz and fe ld spar grains whi c h l e nds it a distinctly metamorphic aspect . 
No compositional l ayer in g i s deve l ope d. The fo liat ion is enhanced by pre 
ferred o ri entation, paralle l with it , o f muscovite , but the mica postdates the 
deve l opment of fo liation in the quartzofeldspathic constitue nts and l ocally 
trunc ates and grows across these minerals. The m us cov ite is euhedral and 
is not bent or fractured as are many of the quartz and f e l dspar grains . 

Muscovite quartz monzonite is mixed with float of Pell y G n e iss at a 
numb e r of p laces n ear the Crag Mountain p luton. Relations seen in bl ocks of 
float indicate that the quartz monzonite forms sills within, and paralle l with, 
th e fo liat i on of th e Pelly G n e iss. These sills were ev idently e mplace d in 
Pelly Gne iss after i t was a lr eady foliated and were subs equ ently themsel ves 
metamorphosed with their enclos ing rocks . The quartz monzonite is there 
fore conside r ed to be a synmetamorphic intrusion into the Pelly Gneiss . 

The age of the quartz monzonite is unknown as no radiometric or 
strati graphic data are ava ilabl e . The r e lations outlined above suggest a 
Paleozo i c age . R ocks like the muscov it e quartz monzonite are uncommon in 
the Pelly Gne i ss and have not been described fr om e ls ewh ere in Yukon P lateau . 
Howeve r th ey may be present at some l ocali t ies a nd includ ed with t h e Pe lly 
G n e iss. 

Schi st and Gneiss 

An unnamed ass emblage of s chist and gn e iss (P P sn) is found in 
n ortheastern Sna g map - area s outh of Yukon River and in east ern par ts of 
Stewart River map - area. These rocks are recessive weathering and gene rally 
poorly expos ed except a long the Yukon River and some of its tribu taries . 
Some good exp osu r es are seen on th e ridge between th e Yukon and Whit e 
rivers. 

The unit i s made up largely of n ondistinctive and monotonous mus 
covite - biotite quartzite and quartz rnica s c his t , but it l ocally includes grano 
diorite gne is s and augen gneiss like th e Pelly Gne iss . Minor amounts of 
amphibolit e and coarsel y c rystalline ma r bl e are interfoliated with the schists . 
The rocks are metamorph osed to biotite g r ade (uppe r greenschi st fa c ies ) and 
have a we ll-deve l oped s chistosity. 

The r ock s probably r epresent or include somewhat hi gh e r g rad e 
m etamorphic equival ents of the Klondike S chist and P e lly Gne iss, but on th e 
ridge b etween the Whit e and Yukon rivers K l ondike Schist apparently over 
li e s (structurally) t h e Schist-Gneiss unit. Merti e ' s (1937 ) B ir c h C r eek Schist 
(also see Foster , 197 0) which is probabl y equival e nt to th e S c hist Gneiss unit 
is a ls o though t to include metamorphic equival e nts of Foste r . T h e schis t and 
gneiss is equivale nt to , and continuous with , map -unit E of Bo stock (1942 ). 
The age of the r ocks is unknown, but th e uni t was metamorph ose d with the 
oth e r rocks and it i s ther efore probabl y Pal eozo i c and/ or olde r. 

K l ondike Schist 

The name K lond ike S chist ( ePsqm ) is an informal on e first applie d 
by M cConne ll (l 905a) to certain rocks in th e K l ondike d is trict. T h e name as 
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us e d here r e f e rs only to the charact e ristic litholo g i e s and impli e s nothing 
r e garding the a ge , thi"ckn e ss o r stratigraphic r e latio ns o f the r ocks. 

R ocks litholog i c ally like M c C onne ll's Kl ondike S chist (190 5a) occur 
ext e nsive ly in w e st- c entral Stewart Rive r m a p - ar e a and t wo small ar e as of 
the s e ro cks ar e diffe r entiat e d in northe rn Sna g map-ar e a . The r ocks ar e 
r ece ssive and we athe r a rath e r distinc tive o rang e co l our; the y ar e g n e rally 
poorly exp o s e d even on rid ge t o ps. The b e st ar e a in whi c h to s ee th e s e r ocks 
is o n the hill at the h e ad o f Rice Creek . Similar lithologi e s a r e inclu de d 
l ocally in the S c hist-Gne iss unit. 

Coc kfield (1921, p. 14-1 8 ), and Gr e en (1 972, p . 109 - 110) g i ve 
d e tail e d litholog i c des c rip ti o ns o f th e Kl ondike S c hist. R ock s o f th e unit 
includ e pal e g r een , fin e - g raine d , chl o rit e -mus co vit e - quart z s chist w ith minor 
au ge n g n e iss and amphibo lite . All r ocks h ave a w ell-d eve lop e d , r a th e r irr eg 
ular foliati on . C ompo sitional lay e rin g , wh e r e s een, is a flas e r stru ctur e that 
r e sults fr o m str on g she aring and g ra nula t ion. The late st r ec rysta lli z ati on of 
the r ocks p os td a t e s str on g shearing . M e tamorphism was of m o d e rat e to 
upp e r gr eens c hist fa c i e s. L ens e s and b oudins of whit e quart z are common in 
the Klondik e S chist and may total 5 p e r cen t of i t s vo lume . Amphibolite , an 
impo rtant constitu e n t o f t hi s unit, is int e rfoliat e d w ith th e mi caceou s s chist s 
and is i t s e lf a n a c tinolit e quart z s c hist. 

The unit r e s e mble s map - unit B of Daw s o n map- a r ea (Green, 1972) 
and map - unit B o f O g il v ie map - ar e a (B o stock , 1942) . In Alaska sim ilar ro cks 
have b e en mappe d b y F o ste r (1970) as Kl ondike S chist. 

Littl e is known of th e stratig raphic r e lations o f the Klo ndike S chist, 
but its spatial a ss oc iation w i th rocks o f the P e lly Gn e i ss sugge sts th at th e 
t wo units a r e broadly contemp o rane ous . The ir m e t a m o rphism is p r o bably o f 
the same a ge . 

C ockfi e ld (1921) a nd o th e rs g ive ev ide n ce su gge sting tha t the Klondike 
S c hist is m e tai gn eous, bu t G r ee n (1972) consid e rs th e unit m e tas e dim ent a ry . 

P o t a ssium ar gon a ge determinations of micas in th e Kl ondik e S chist 
(s ee Fi g . 8) in adja cent a reas (G reen , 1972 , p. 11 6 ) su gge st that this r oc k 
w as last m e tamo rpho s e d abou t e arly M e s ozo i c time a nd consider in g similar 
ev ide n ce for th e Pelly Gn e iss b o th units a re probably pre -Me s ozo ic . 

Phyllite 

E x p o sur e s we s t o f Whit e Ri ve r in Sna g map-ar ea ar e f ewe r t han in 
m o s t othe r p a rts o f the pr o ject are a a nd th e geo lo gy of the r eg ion is con
s e qu e ntly p o orly k no wn . Th e r e , light g r ey w e athe rin g phyllite s (P Pps) 
o ccupy a large and ill-d efin e d ar e a who s e map-boundari e s ar e approx imate . 

The phy llit e is a fin e - g raine d , silve ry g r e y and pale g r eenish ro ck 
made up of quar t z , mus covit e , and chlo rit e , with mino r biotite . It has a 
well-deve l op e d c r enulatio n foliation t hat transpos e s a n e arlie r foli a tio n. Th e 
phyllit e unit include s a consid e rabl e pro p o rtio n o f g r e y , slightly m i c a ceous 
qu a rt z it e similar t o that o f the Nasina Quartz ite . The phyllit e is l e ss m e ta
morphos e d than , but othe rwis e simil ar to the K l ondike S chist. 

N o thing is kno wn of th e r e lations o f the phyllit e and its assign e d ag e 
is qu e stionabl e . B ecaus e th e r oc ks ar e m e tamo rpho s ed th e y ar e pre sume d 
to b e Pale o zo ic o r o ld e r. 
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Foliated Biotite Granodiorite 

An ass e mbla ge of li ght weathe ring , r ecess i ve , sheared, foliat e d and 
gneissic p l utoni c rocks ( ePgd .) occurs near Kennebec Creek west of White 
Rive r in Snag map - area . A body of similar r ocks that ext e nds into St ewart 
River map - ar e a is found north o f Katrina Creek . Float is sparse l y d i stribu t e d 
and o utcrop i s rar e . The b e st , and most e asi l y observed exposur e s ar e a l ong 
Whit e River . B ecaus e of poor out c rop map - boundarie s must be considered 
appr ox imate . 

The fo liate d granodiorite weathe rs t o s h a d es of w hite an d is there 
fore prominent . It ranges from weakl y foliated, fine - g r aine d equig r anular, 
l eucocratic biotite - qu a rt z monzonite o r granodiorite to a fine - grained gn e issic 
or strongly foliated biotite granodio rite or biotite - plagioclase gn eis s . The 
rock everywher e h as a distinc t foliated texture d efine d mainly by the pr efe rr e d 
o rientati on o f its m icas , but also b y prefe rr e d form or i en t ation o f its qu artzo 
feldspathic c onst i tu e nts . Biotite is eve rywhere fresh an d occurs as tiny 
anhe dral fl akes . Quartz and fe ldspar a r e also anhedral and are unaltered. 

Noth in g i s known of the fi e ld r e lations of the foliated g ranod iorite to 
o the r ro ck - un its except that it app e ars from the mixed float s een l oc ally that 
they are int e rfoliate d with , o r perhaps a part o f , the biotite gn e iss seen n e ar 
b y . R e l a ti o nships b e tween the va rious d iff e r e nt types that make up the unit 
ar e a l so unclear . Becaus e the rocks are m etamorphos e d they ar e thought to 
b e Paleozoic or older . They are somewhat lik e the Pelly Gneiss , but are 
ge n e rally mo r e a c id in comp o si t io n and are therefore n o t conside r ed equiva 
l e nt . Th e rocks ar e altogether more strongly sh ea r ed and me tamorpho s ed 
t h an are those of th e Kl o tassin Batholith. 

Amph ibo l ite 

Amphibolit e ( e Pm ) is found throu gh o ut the Yukon M e tamorphic 
Compl ex and, alth ough it has not b een generally possibl e to differentiate thi s 
rock , known occurrence s ha ve b een indi c at e d on the map by symbo l . An ar e a 
where these ro ck s mak e up th e bulk of the fl oat is mapped wes t of Wh it e Riv e r 
south of Katrina Creek . There is littl e outcrop in the area. The amphibol it e 
h ere is a b l ack - g r een ro c k compos ed a lmost solely of actinolite that gen e rally 
l e nds the rock a strong line ation by v irtu e o f its preferred form o rientati on . 
Garnet is s ee n l ocally . 

No ev id en ce is ava ilab l e to su ggest that the s e rocks are not an 
intimate par t of th e Yukon M e tamorphic Compl ex . The ir age and r e l ation
ship to other rocks is unknown . 

Nasina Quartzite 

The name Nasina Quartzite ( ePq£ ) , first us ed by McConnell (1905a ) 
refers to a g roup of r ocks of distinctive litho l ogy . The name is not int end e d 
to imply anything r egarding age or strat igraphic r e lations . Nasina-type 
quart z ite is f ound in small ar ea s in northe rnmost St e wart Rive r map- are a , 
bu t in the projec t ar e a its main exposu r es are in centra l Snag map - ar ea . The 
unit is r ecess ive weathering and goo d exposur e s are rar e . The best ar e a 
for study is on Stevenson R id ge where small exposur e s and plentifu l fl oat give 
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a good impr e ssion o f the uni t . Some goo d exp osure s of thes e r ocks ar e also 
found on Nisling River. 

As d eta iled d e s c riptions of the litholo gy o f the Nasina Quartzite by 
Cockfi e ld (1921, p . 14-1 5 ) and Green (1972, p. 108 ) ar e r e adily available 
only a s ummar y is gi ven h e r e . Ro ck s o f the Nasina Quartzite are dark grey 
to black, g raphit i c and micaceous quar tzit e w ith int e rfo liated g raphitic biotite 
musco v ite s c his t . Thin colour l amination, the result of alternating laye rs o f 
li gh t and dark g r e y qua rtzit e , is common and charac t e ristic. The unit 
include s local t hick l enses of g r e y laminate d marble . The Nasina r ocks ar e 
m e tamo rphosed t o greens chist facies and are of metas e dime ntary or i gin . 
They have a fairly we ll-deve lop ed s chistos ity and the ir r ecry stalliz ation con
tinue d after m ino r stru c tures we r e forme d . 

The Nasina Quartzite , lik e most oth e r rocks of the Yukon Group, is 
probably pr e - M e sozoic . Its m e tamorphism, infe rr e d from a ge d e t e rmina
tions of oth e r Yukon Group strata, is probably Triassic . Th e stratig raphic 
r e lations of the Nasina Quartzite are unknown and g i ve n o clue about the age 
of the r ocks . Cockfie ld (1921, p. 16 ) cont e nd e d that rocks of the Nasina 
"s e rie s" "are the o ldest in t h e Sixty Mile district, for the y are cut o r over 
lain by all the other ro cks. " The writer saw n o evidence to support this con
t e ntion. Green (1972, p. 109) implie s that the Nasina Quart z ite is Pa l e ozo i c 
on the basis of fossi l s collected by him and by M e rti e (1937). N o fossils we re 
found in t h e pres ent inve stigati on. The ar ea o f Nasina Quartzite in central 
Snag map-area is n ew and ha s not p reviously b een studied, unlik e the ar e a 
in n orth e rn Stewart Rive r map-ar ea . T h ese r ock s h ave unfortunate l y yie lde d 
no n ew informat ion on the ir age . Rocks l ike t h ose of the Nasina Quartzite 
ar e include d by Mulle r (1967, p. 22) in his map-unit 1 which include s e quiv
a l e n ts o f s eve ral map-units d e s c ribe d h e r e in. Some quartzit e like that o f the 
Nas ina is found in n or thwestern Aishihik Lake map - a r e a whe r e it is included 
in th e Biotit e S chist unit. 

Biotit e S c hist 

B i oti t e schists ( e.Psbq ) a nd r e l a t e d r ocks that o ccur in south e ast e rn 
Snag and n orth weste rn Aishihik Lake map- areas ar e r ece ssiv e weathe r ing and 
best exposed on ridge tops. Fair outcrop is s een in Sna g map-ar e a , o n the 
r i dge leading south to K l aza River fr om the p e ak e l evation 4 , 131 , and in 
Aishihik Lake map - are a , on the ridge b e t ween th e h e adwate rs of S chist and 
Lone ly c r eeks . 

The rocks are coarse l y crystalline mus cov ite-bioti te schists and 
mic a ceous quartzite s that commonly contain garne ts. The y are metamor 
phos e d to amphibolit e faci e s rank and h ave a well-devel ope d schistosity gen
e rally w ith a strong coars e cr inkle line atio n that is parall e l with quartz 
rodding and str.eaking in t h e more quartziti c m e mbe rs . The unit contains 
lens e s o f garn e tife r ous amphibo lit e and l oc al small bodie s of marbl e and 
r e late d skarn. 

S ome o f the quartzite in th e bio tite schist unit is identical to that o f 
th e Nasina Quartzite and th e two units are pr o bably e quivale nt in part. Rocks 
of the bio tite schis t unit r e semble tho se of the S c hi st - Gneiss unit, but lac k 
its gneisses and ar e generally garnet ife rous. 

The biotite s c hist is continuous w ith rocks r e fe rr e d t o simply as 
Yuko n G roup by Bostock (1 936 ) in Carmacks are a and is . thou ght e quivale nt 
t o unit 1 o f Mull e r 's (1967) Yukon Group. 
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Like other m e tamorphic ro cks in central Yukon, the a ge of the 
biotite schist can onl y b e infe rr e d fr o m th e m e a g r e is o t op i c age data p r e s -
ently avail abl e , whic h su g ge sts broadly that this u n i t , if m e t amorpho s ed at 
the same time as m e tamorphic r ocks e ls ewh e r e , is pro bab l y P aleozo i c o r 
Precambrian. Mulle r (1967 , p. 24-25) lists the isotopic data p re s e n tly a va il 
abl e that b ea r on this probl e m . 

Marbl e 

Figu r e 7 is a c ompilation showing that m a rbl e (. ePc ) occurs a s 
small l ens e s within the r e g iona l m e tamorphic ro cks of Yukon P l ateau in t wo 
s e pa rat e b e lts and that the inte r venin g are a contains f ew su ch b o di e s . The 
southe rn marble band has so far yie lde d n o fossils bu t s eve r a l of the n o r t h e rn 
marble s c ontain c rinoid c olumnals and co rals at wide l y s eparate d l ocalities , 
(Cairne s, 1914, p. 39-40) (Bostoc k , 1 93 6 , p. 18 ) (Camp b e ll , 1 96 7 , p. 45 ), 
(Green, 1972 , p . 107 ). The south e rn marble band is s o unifo rm in lit h o l ogy 
and ass ociatio n that it i s thou ght t o r e pr e s e nt on e stratig raphi c unit if n ot a 
singl e bed, but the northe rn marbl e s diffe r markedly and probably include 
units of more than one age . 

Marble in biotite s c hist in Aishihik Lake map-are a . Lens e s of 
marble , int e rfoliat e d with biotite s chist, ar e c ommon n ea r th e s ou th e rn end 
of Aishihik Lake and l i e in a r e markabl y continuous , irr egular z one tha t 
extends north west diagonally a c r o ss Aishihik Lake map - a r e a fr om s outh of 
Hutshi Lak e to the s outhe rn end of S e kulmun L ake . A s econd s er i e s of 
marble l enses extends northwe st fr om th e n o r th ern e nd o f S e kulmun L ake . 

Most marble l e ns e s in Aishihik Lake map - a r e a are consp icu ous 
because they weathe r a bright whit e . The r oc k is a whit e , coars e - g r a ine d 
marble whic h l ocall y has fin e g r e y co lour laminatio n , pro ba bly b e ddin g, 
emphasized by g rap hitic parting s. At some l oc a l itie s , n o tably thr ee mil e s 
east o f G iltana Lake , mu c h pal e g r ey tr e molite is deve l op ed . It forms 
ros ettes of acicula r crystals along the l a ye rin g. Els ewh e r e n e ar g ranit i c 
conta cts, the marble c on tains coars e ly cry stalline g r o ssularite , idoc r a s e , 
epidote , and diops ide with onl y m inor amounts of c alcite . The fr e shly br ok e n 
ro ck is gen e rally fetid . The s e marble l ens e s ar e gen e rally about 100 f eet 
thi ck , paralle l w ith th e s c h istos ity of the e nclo sing schists, and only a few 
hundred feet , but l ocally n e arly a mile l on g . Becaus e of the ir small size , 
m any have been g e n e ralized or exagge rate d on th e map . 

Bec ause they ar e interfoliated wi th the schists the marble s are 
thou ght an integral part of the s e qu e n ce of r eg ionally m e tamo rpho s e d ro c ks 
and th ey probabl y r epr e s ent one or two stru c turally disrupte d and r e p e a te d , 
thin, but continu ous, beds w ithin that s e que n ce . Unfortuna t e l y n o f o ssils 
were discovered and nothing is kno wn of the ir a ge except that they ar e 
Pal eozoic or o l der . 

Marb l e in ro c ks of the Nasina Quart z ite (Snag map - ar e a) . S eve ral 
l e ns e s of g rey , we ll-laye r e d crystalline marble occur w i t hin g r e y graphiti c 
quartzit e of the Nasina Quartzite . Goo d exp o sure s are s een al o n g Nisling 
River . This marbl e d oe s n o t diffe r fr om s om e s een in th e bio tite schist 
unit . Its age is unknown, but must b e Paleozo i c o r olde r . 
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Marble in Stewar t Rive r m a p-ar e a . A large body o f coarsely crys 
talline white marbl e li e s w it hin r ocks of the P e lly Gne iss along the north side 
of F ifty Mile C r eek in S tewart River map -are a . The rock is r e sistant weath
e ring and fo r ms goo d cliff exp o sur e s. It is massive and mad e up o f white 
calc i te fl ecked w ith subhe dra l c r ys t a ls o f g raphite. The r e lations and a ge of 
this marbl e l e ns a r e unknown, but jud ging fr om the d eg r e e of m etamo rphism 
the r ock is probably n o t o n e of the younge r marble s that o ccur in this r e gion . 

S eve r a l o the r marb l e l e ns e s in Stewart Rive r ar e a lie within the 
" c h ert" and " me t ach ert " uni t . The s e m arble s ar e l e ss metamo rpho s e d than 
tho s e en clo s e d by oth er metamo rphic r ocks and ar e tho u ght to b e Paleo zoic. 

H o rnfe ls e d S c hist 

T h e r eg i on a ll y metamo rpho s e d r ocks expos e d in southwe st Aishihik 
Lake map- area h ave b een the rmally ove rprinted on a r egional s c al e so that 
the r ock s ar e h o rnfe ls e d s chist s ( ePsqr ) . The sequence is rema rkably hom o 
ge n eous unlike the othe r m e tamo rphic units and dips ge ntly and uniforml y to 
the n o r t h e ast. Good exp o sur e s ar e s ee n on all the rid ge s. 

The s c h i st weath er s br own and brownish grey with a purplish c ast on 
fr e sh surfaces. A t m o s t place s it contains c o rdi e rit e and staur olit e in addi
ti on to quartz , bio tite , mus covite , pla g i o clas e , chlorit e , graphite and tour
m a line . Andalusite is fa i r l y common but garne t is rar e . Pink andalusite is 
found as ve in f illing s. The rocks have a w e ll-develope d schistosity , defined 
by the mic a ceous mine rals, whic h is paralle l to w e ak c ompositi onal segre 
gat ion o f micas an d qua r tz . N ew m i cas and cordie rite have grown later to 
pr o duce a coa rs e h o rnfe lsi c textur e. Stauro lite has been retro grad e d and is 
e vide ntly a produ c t of th e r egional m e tamo rph i sm. 

On the hills n o rthe ast of the h e ad of McKinle y Creek at l east 10 , OOO 
f ee t of this uni t , m e asur e d r e lative t o the s c h i stosity, ar e found . There is 
no evide n ce o f r e p e tition by faultin g or foldin g . The m e tamorphic rocks may 
b e a part o f th e bio tit e s c hist s e qu e n ce found in c entral Aishihik Lake map 
ar ea. H owever, the abs e n ce of marble in the ro c ks of the southwest corner 
of Aishihik Lake m a p- a r e a su gge sts that th e y are not exact equiva lents . The 
h ornfe ls e d s chist unit is uniqu e in Yukon Plateau and is unlike other rocks in 
the Yukon M e tamo rphi c C omple x. The r e is no information on the age of th ese 
m etamo rphic r ocks , but the y ar e thou ght Proterozoic and/ or Paleozoic . No 
ev id e n ce wa s s een to indic at e whethe r the the rmal m e tamorphic effects are 
a late phas e o f the r eg ional m e tamorphism o r whe the r they result from 
the rmal. m e tamo rphism later than, and unrelated to , regional metamorph ism. 
Young g raniti c r o c ks, to whi ch such late thermal m e tamorph ism may be 
r e late d , ar e s een at s eve ral pla ce s in the m e tamorphic terrain. 

The h o rnfe ls e d r ocks e xte nd into the northwe 11t part of Dezadea s h 
map-ar e a (K indl e , 195 2), and ar e als o found in the southeas t part of t h e 
Klua n e map-are a (Mulle r , 1967). H o w eve r , in the s e ar e as such hornfelsed 
r ocks have not b een s e parate d fr o m the r egional m e tamorphic rocks . 

"C H ER T" AN D 11 METACHERT 11 

A r e lative ly small ar e a of fine - graine d , ch e rty, low grade meta
m o rphic ro cks found in n o rthe rn Stewart River map - area is her e referred to 
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informally as the " chert" and "me tac h e rt" unit ( Pt :). Unfortunately, expo 
sure of thes e r ock s is par ticularly poor an d neither the lithol ogy of the rocks 
nor the ir r e lations are adequate l y under sto od. 

The rocks are pal e weathering, pale g r een and purplish brown h orn 
fels e d argillac e ous ch ert, with l ens e s o f chlor itic phyllite and marble . F o r 
the most part, the ro c ks a r e massive and structureless, and lack lp.yer ing of 
any kind. S ome of the g r eenstone and marble show a good foliation . The 
rocks are weakl y re c rystallize d and m etamorph osed t o c hlorite g rade , but 
biotite and mus covite are seen in places. 

No fossils were dis cove r ed in the h o rnfels ed ro cks. The age 
assigne d to the rocks is the r e for e speculative . The c h e rty rocks are dis
tinc tly l e ss m etamorphos e d than the surrounding strata and they are therefore 
inferr e d to overlie thos e m ore highly metamorph osed r ock s unconformably. 
The y somewhat resemble th e D evonian and Mississippian ch ert y and ar gilla
ceous elastic rocks se e n farthe r to the southe ast in the P e lly Mountains. 
They are also similar to Ordov i c ian and Silurian c h e rt and s late o f t h e Pelly 
Mountains. The ro cks ar e tentative ly considered to b e Paleozo i c . 

The unit is m ost pr obably e quival e nt to Foste r's (1970) S c hist and 
quartzite unit o f Tanac ross Quadrangl e , which include s litho l ogi e s lik e those 
d e s c ribe d above and whic h has r e lations that ar e similar. In T a nacross map
area, as in the region und e r consideration, no conclusive age can be 
dete rmine d. 

SHEARED GREENSTONE 

Sheare d or foliat e d g re e nstone ( Pv") is f ound a l on g the valley of the 
lowe r Ladue Rive r in St ewart Rive r map-area and in the gen e ral area west 
and north of Wellesley Lake in Snag map-ar e a. The rocks ar e gen erally 
poorly expos ed and only s catter e d outcrops are s een. For this r e ason, the 
relations of the various types to each othe r and to othe r units are obs cure. 

Most of the rocks are m edium g ree n fine - g raine d chloritic g r een
stone with abundant epidote. Foliation is d evelope d at most places, but to 
va rying degree s, and the shearing that l e d to its formation was by n o m e ans 
pervasive. In places there are lithic tuffs in whi ch vol c anic fragme nts are 
still r ecognizable . Elsewhere fine tufface ous bandin g o r l ayering is s een. 
The rocks include, in expo sures along Donj e k Rive r, tuffa ceous ch e rt, 
impure greenish ar gillaceous c h e rt, black chert and ribbon c h e rt and the s e 
lithologies appear an intimat e part of the gre e nstone unit. 

The greenstone is inferr e d to b e late Paleozoi c o n th e basis of its 
lithologic similarity to rocks of t h e Cac h e Creek G roup. Because the ro cks 
ar e only w e akly m e tamorphos e d they ar e presumed to b e younge r than the 
regionally m e tamorphosed strata. The she are d g r eenstone and the massive 
greenstone, which o ccur in the same gen eral are a and have similar r e lations 
may b e c orre lative and differ mainly in the d eg r ee to which they ar e sheared. 
The two greenstone units of western Sn.ag map-area, there.fore, may be 
r e lated to the massive green volcanics of northe astern Aishihik Lake map
area and c entral Carmacks map-area, which ar e t entative ly cor r elate d with 
rocks of the Triassic Lewe s Rive r Group. 
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PERIDOTITE 

A large body of ultramafic r ocks li e s astride Donj ek Rive r fr om 
about 4 to 10 miles above its confluence with White River in central Snag 
map-ar e a ( PMpr ). Two smalle r masses of the s e r ocks are found a f ew 
miles e ast. A fourth l arge b ody is on the we ste rn s ide o f Eikland M ountain 
in s outhwest Snag map-ar e a. Good exp osure s are s een at all occurr e n ces 
becau s e th e ro ck s are resistant and b ecaus e vege tative cove r is thin o r 
absent. 

The rocks are dark green on fr e sh surfaces , but have the thick, dun 
brown weathering rind so characte risti c o f ultramafic r ocks everywh ere . 
Most are har zburgit e s, made up o f magnesian olivine (F0 90 ) and e nstatit e 
with subordinate serpe ntine , brucite , pi cotite , magn etit e and magn e site 
(D elich, 1972). The o liv ine is partly s e rpe ntini zed, and the enstatite , which 
contains inclusions of diallage, is partly altered t o bastite. The rocks are 
medium grained, but the enstatite commonly occurs as phe n oc rysts. On 
Eikland Mountain dunit e , made up e ss entially of o livine and serpentine, is an 
imp o rtant phas e. 

Field r e lations a r e obscure, but the p e rido tit e on D onjek River is 
probably fault-bounde d to the n o rth wh e r e it abuts the massive g r een volcanic 
r ocks that separate it from the Klotas sin Batholith. Faulted relations may 
a ls o obtain where this mass is in contac t w ith the she ar e d g r eenstone , but n o 
outcrop wa s s een. Althou gh exposur e is poor the outcrop patte rns on the 
south side of the Donj ek R iver body suggest that the ultramafites ar e ove r
lain by the D o n jek vo lcani c s. The harz bur gite in all the occurr e nc e s is 
relatively fresh, has b een only weakly metamorphosed, shows no evidenc e of 
hav ing bee n sheared and la cks detected primary layering o r compo sitional 
zoning . 

The age of the ultramafite s is unknown. Be c aus e the r ocks are n ot 
stron gly deformed, they presumably p o stdate the str ong metamo rphism that 
affect ed the surrounding ro c ks. Thei r associatio n with ro cks litho logic ally 
like those of the Cache Creek Group o r Taku Group, and the fac t that ultra
mafic rocks in muc h of the Canadian Cordillera ar e P e rmian and/or Triassic , 
su ggest that these p e ridotite s ar e of like a ge. Ri cht e r (1973) has mapped 
p er idotites in adjacent Nabesna Quadrangle that are e qu ivalent to those o f 
Snag map- are a, but unfo rtunately his data on the age of these roc ks are as 
limited as those pre s e n ted her e . 

The p er ido tite s hav e most characteristic s of alpine ultramafic bodie s, 
but show no spatial relationship to any known zones of major faulting. 
Aeromagnetic patte rns (s ee Fig . 16) suggest that the ro ck s lie in an arcuate 
belt that swings away fr om, and b e ars no relationship to, the Shakwak 
lineament. 

MASSIVE GREENSTONE 

Massive g reenstone ( PMv ) outcrops on Koide rn Mountain, Sanp et e 
Hill, Siwash Ridge, Eikland M ountain, Mac auley Rid ge and at a numbe r o f 
oth er place s in southwest Snag map-ar ea. Good exposure s are s een at all 
the se l ocalit ies because the ro cks are r es istant and form prominent c liffs. 

The greenston e is monotonously uniform. It is a massive , struc
turele ss and texture l e ss, aphanitic rock that weathers dark brown and which 
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is dark g r een o n fr e sh surface s. Epidote ve ining is commo n and is t h e s o l e 
f e atur e n o t e d in m o st exp o sur e s. The rock s g r a d e into gabbr o in place s a n d 
it is unknown whe the r this r ock is intrusive into the g r eensto n e . 

The g r eenstone s ar e spatially clos e l y allie d with gabbr o and ult r a 
mafic r ocks and appar ently are als o asso c iate d with impur e ar g illi c and 
ch e rty r ocks. Althou gh the r e l a tionship s b e t ween the v a ri ous r ocks a r e 
unknown the entir e ass embla ge s o mu c h r e s emble s the C ach e C r eek G r oup o f 
m o r e s outhe rn are as that the ro cks a r e conside r e d l a t e Paleozo i c a nd t en
t a tive ly assig n e d t o th e P e n n s y l vania n and/ or P e rmi an. 

Cairnes {1915) included the massive g r eenston e in his "Olde r 
V o lcani c s" and assi gn e d the s e ro c ks a P ennsylv anian t o Cr e taceou s age , but 
his unit include s r ocks o f two diffe r ent a ge s and_ diffe r en t strati graphic 
affiliation t hat ar e litholo gi c ally ind istin guishable . 

The g r eenston e has n o e quiv ale nt in adja cen t Nab e sna Quadrangl e 
(Richt e r , 1973). 

L IMESTON E 

A lar ge l ens o f c oars e l y c rystalline massiv e w hit e marble (Pc) is 
expos e d ab out midway b e tween the Whit e and D o nj e k rive rs fi ve mile s north 
o f the southe rn b oundary of Snag map- a r e a. This r ock is unfoss ilife r ous and 
its r e lations t o the massive g r eenstone n e arby ar e unkno wn . It is thou ght t o 
b e late P a l eo z o i c b ecaus e of its ass oc iation with the massive green stone . 
Ri chte r (1973) has mappe d lime stone l e ns e s in adjacent Nab e sna m ap-area 
whic h c ontain c o r a ls and s t romato p o r o ids of D evonian a ge . 

GAB BRO 

Gabbr o ( PMb ) whic h is found in s outhwe st Sna g map- ar e a, is 
inva ·riably clo s e ly ass oc iate d with the massive g r eensto n e and ultramafic 
r ocks and has g radational b oundarie s with the m . Map - boundari e s are t h e r e -
for e approximate and in many instance s the gabbr o is not diffe r e ntiate d fr om 
massive g r eenstone . 

The gabbro is a m e dium- t o coa rs e - g rained, e qui g r anular, d a r k 
g r een roc k that is gen e rally r e sistant and w e ll expos e d. It is made up of 
euhe dral crystals of dark g r een hornble nde inte r g rown with subhe d r al pla g io 
clase that app e ars mauve on fr e sh surface s. The hornble nd e , pleochr o i c in 
gr een , is primary and on ly l o c a lly e pidotiz e d , whe r e as plag i o cl a s e is s o 
b a dly s aus suriti ze d that its composition is diffi cult t o d e t e rmine . Ap a tit e and 
ma gn e tit e ar e abundant and b oth the s e min e ral s a r e int e rstiti a l. S om e h o rn 
blend e is r e place d b y a c tino lite . The r ocks ar e h o rnblend e gabb ro s that a r e 
a lt e r e d , but unme tamorpho s e d; the y ar e n o t shear e d and lac k laye rin g . 

The ass e mbla ge with whi c h the gabbr o is found is s o lik e r oc ks of 
th e late Paleozo i c Cac h e Cr eek Group tha t the gabbro is t e ntative ly pr e sume d 
of P e n n s y lvanian o r P e rmian age . 

UL';I' R AMAFIC ROCKS 

Ultramafic ro c ks ( PMub ) outc r op at two lo caliti e s at the h ead w ate rs 
of Bord e n Creek in Ste wart Rive r map-ar e a , and at two place s n ear th e h e ads 
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of Coffee and Independence creeks along the northern contact of the Klotassin 
Batholith in Snag map -ar ea. The rocks are resistant and well exposed and 
weather the characteristic brown colour of many ultramafic rocks . For the 
most part , they are dark green s e rp entinit e . Thin sections show that the 
weakly serpentinized rocks are peridotite or dunite made up largely of olivine 
with subordinate serpentine , talc , tr e molite and magnet it e . Th e rocks differ 
from other ultramafites of the project area in having a pronounced foliation , 
paralle l with that in the surrounding gneiss and schist, which is r eveal e d by 
pr e ferr e d orientation of minerals. · 

The ultramafic rocks form l ens e s as much as several hundred feet 
thick and as long as a mil e ; they are th ought to b e alpin e bodies that li e along 
important fault zones . Although they ar e not associate d with massive green 
volcanic rocks, as are the other ultramafic rocks of the projec;t area , they 
are tentatively thought to be of the same age as the ultramafites of Donjek 
Riv e r and Eik land Mountain. 

ARGiLLACEOUS CHERT AND HORNFELS 

At several wide l y scatte r e d localities in western Snag map -are a, 
notably on Gates Ridge and in borrow pits at mil epost 1194 and 1215 on the 
Alaska Highway, the r e ar e exposures of re cess ive weathering thinly b edded , 
dark brown ish and greyish cherty slate and argillite ( Ppt and Ppt1 ) inter -
b e dded with dark grey fin e - gra ined quartzite. 

Nothing is known of the relations of these rocks, because they ar e so 
poorly exposed. They are unmetamorphosed and are apparently closely 
relat e d to the green massive volcanic rocks and b ec ause of this they are pre

sumed to be late Paleozo ic. Brooks (1900) reports finding late Paleozoic 
fossils in th e W e lles ley Formation which is the presumed Alaskan equivalent 
of these rocks. 

The hornfels mapped on Horsecamp Hill and Koidern Mountain is a 
purplish brown fine - grained dense massive rock that is tentatively considered 
a thermally metamorphosed e quivalent of the argillaceous rocks. 

MASSIVE GREEN VOLCANICS 

A suite of massive , dense , green volcanic rocks ( Tvb ) is present 
southwest of the Nordenskiold River in northeast Aishihik Lake map-area, 
where they are generally well exposed. The rocks outcrop particularly well 
in th e area around the tnouth of Kirkland Creek. 

The volcanics generall y weath er a rusty co lour, but ar e dark green 
on fr e sh surfaces. Most specimens are aphanitic, massive and structureless 
flow rocks , but a fair proportion are tuffs in which lapilli and groundmass ar e 
nearly identical. Some pale green cherty tuff was noted, In places augite 
porphyry, with subhedral, equant au g ite crystals to 2 mm across, in an 
aphanitic matrix is present. The rocks have been strongly epidotized and 
the ir aphanitic groundmass is a mixture of fine-grained alteration mine rals. 
The green vol canics have a remarkably high specific gravity and are basaltic 
in composition. For the most part they ar e massive , but near their contact 
with other rocks they ar e commonly sheare d. 

The stratigraphic r e lations o f this unit are uncertain . Contacts w ith 
t he h o rnblende g ranodiorite are sheared and may be faulted . At their 
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southe rn ma r g in the ro cks m ay b e fa ulte d again st the L aberge Group . 
The i r eastern ma r g in , a l ong th e vall e y o f N or d enski o ld R ive r is a l so 
a ssum e d t o be fa ulte d, Flow o utline s we r e n o t d i s ting ui s h ed and it is unknown 
if the massive g r een vol c ani c s a r e folde d o r essenti a lly fl at lying . In any 
ca s e the ir thi cknes s was n ot de t e r m ined . 

Cong l ome r a t e in the L a b erge Group at Congl omera t e Mo unta in 
(Lab erge map-ar e a) contains a hi gh pr op ortion of boulders of mass i ve green 
vo l c ani c r ocks like tho s e unde r conside ration. The unit is the r efo r e pro bab l y 
pr e -Jurassic and a Triassi c a ge is t e nta tive ly as s i gn ed to it . The m a s si ve 
g r een volcani c s ar e litho l og i c ally like , and thought equivalent t o , r ocks at t h e 
m ouths o f M c Gr ego r Creek and Willia ms Creek in Ca rmacks ;nap-ar e a, 
The s e r ocks we r e included by Bostoc k (193 6 ) in h is M ount N a ns e s G r ou p . 
Campbe ll (1967) .mappe d similar litho l og i e s on Fr e n chman Rid ge a nd Tatchun 
M ountain (G lenlyon map-ar e a) and tentative ly co rre late d the r ock s with t h os e 
of the Lewe s Rive r G r oup. This co rr e latio n is suppo rted by th e lim ited data 
fr o m t h e project ar e a. Cai r n e s (1910) w h o studied the n o rthe ast qu a drant of 
Aishihik Lake map-area includ e d the massive g r een volcani cs in h i s Hut shi 
Group. The massive g r een vol c ani c s may b e e qui val e n t t o t h e greens tones 
found in we ste rn Snag map- a r e a t o whic h a l a t e Paleozo ic age is ten tative l y 
ass ign e d. 

RU BY RANGE GRANODIORITE 

The are a ar ound th e Three Gu a rdsme n in s ou t h ern A ishihik Lake map 
ar ea has exc e lle nt exposur e s o f g r ey g r a nodio rite and qua r tz mon zonite ("Tg d ). 
The s e r ocks ar e cont inuous wi t h, and a lmo st ce rtainly equivalents o f, ·th e 
Ruby Range g ranodio rite (Mulle r, 1967). The Ruby R a n ge g r ano dior i te 
mappe d in Aishihik Lake map-a rea include s ar e as o f undiffe r e n tia t ed diorite 
like that d e s c rib ed e ls ewh e r e . · 

The grano dio rite is a h e t e ro gen eous m e dium g re y rock made up of 
2 5 p e r cent quart z , 1 5 p e r cen t p o tash f e ldspar and 50 p e r cent pla g i o clase . 
In addition, the r oc k contains approximate l y e qual amounts o f h o rnble nd e and 
bio tite . L ocally the t extur e is p o rphyritic with large e uhedral plag iocla s e 
phen ocrysts, but gen e rall y it is hy pidiom o rphi c a nd e quig r anular . S ph e n e is 
a c ommon and prominent a ccess o ry min e ral tha t is easily s een with the n aked 
e y e . The mafi c mine rals ar e fr e sh and o ccur as small inte r gr own a n hedral 
g rains g i v ing a clott e d appe arance , At m os t place s t h e r ock h a s a fa int , and 
in place s distinc t, laye rin g d efine d by ali gnme nt of m a fi c m ine r a ls . The 
g rano di o rite diff e rs fr om the other graniti c r ocks becaus e o f its g r ey col our, 
the clotte d mafic s, faint laye ring , and plentiful s ph e n e . Mulle r (1967 , p . 6 1-
64) ga ve a compl e t e p e trographic d e s c riptio n o f the unit. 

Ruby Range g rano dio rit e is litho log ic ally similar to the h o rnbl ende 
granodio rite , but distinc tly unlike ot h e r plutoni c s uites . T h e r ock i s cut by 
the Nisling Range Alaskite and is ther e for e conside red olde r than Eocene , 
even tho u gh a numb e r of potassium-argon a ge d eterminations on Ruby Range 
r ocks have yi e lde d Eo cen e a ge s (s ee Fig . 8). The radiom etr i c a ge of 176 
m , y . d e t e rmine d fr o m Ruby Range r ock s in Kluane map-are a i s pr obably 
clo s e r to the tru e a ge of the s e r ocks (s ee Fig . 8 ) and the r ocks a re consid
e r e d Triassic . Ruby Ran ge g ranodiorite is t e ntative ly thou ght e qui val e n t to 
the hornble nde grano dio rit e , but the two r ocks have had diffe r e nt post- c r y s
tallization historie s. 
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HORNBLENDE GRANODIORITE 

Large parts of central Snag and cen tral Aishihik Lak e map - area are 
u nd e r l ain by h ornblende gran od iorite ( Tg1dm . ). The part of Snag map - a r ea 
unde rlain by t hese rocks is r eferred to as the K lotass in Batholith, and forms 
t h e co re of th e Dawson Range on the d iv id e between the Wh it e and Yukon 
r i vers drainage . Good exposures are found at nume rous local ities a l ong this 
d i vide where the rocks weathe r into la r ge iso l at e d "castles " (~ P l s . X , XV ). 
These rocks are a l so well expo sed a l ong some stretches of Aishihik Lake . 
Boundar ies of the g ranodiorite with other gran it i c map - un i ts are gradational 

in many p l ac e s and th e ext ent of these ro ck s as shown on the maps is in part 
arb itrary. 

The hornble nde g ranodiorite ranges in co mpos ition from quartz mon 
zonite to quartz dior i t e w i th a d i stinc t predominance of the mor e m afic types . 
The rock is equigranular and generally coarse - grain ed w i th granitic t exture . 
Ande sine is the main const i tuent making up 4 0 per cent of the rock ; qua r tz 
makes up about 25 per cent and potas h feldspar about 15 per cent. The 

potash fe ldspar , commonl y p e rthit e , occurs inte rstitially to quartz and 
plagioclas e . Hornble nde , p l eochroic in g r een , and character i stically present 

as e uhedr al , short prismatic crystals, is everywher e the main mafic mineral , 
constitutin g 12 per cent on average . Biotite is a minor comp onent generall y 
present in anhed ral b e nt flak es . Sphe ne is an important accessory mineral 
s een n ea r l y eve rywher e in the ro ck s ; apat it e is also common . The g rano
diorite though usually fr esh , is altered in places so that the f e l dspars have a 
greenish tint. The h ornb l ende in these a l tered ro cks is partly c h loritized. 

The ro ck commonly has a p l anar f abri c brou ght out by alignment and 
streaking of mafics . This fabric has involved recrystall ization of biotite 
only lo c a ll y (e . g . along the shore of Aishihik Lake and west of White Rive r 
n ear Katrina Creek and north) , but for the most part only physical reorien 
tation w ithout whole sale movement of the constitu e nts is seen . The planar 
fabric is seen not only near the contacts of the granodio rit e with metamorphic 
rocks, but a l so in centra l parts of the batholiths . The granodio rite is a h omo 
geneous r ock, but l ocally wh e r e shearing has b een strong i t conta ins large 
"s c hli e r en " of dark minerals paralle l w ith the ro ck fabri c . Inclusions , 
ge n e rally much resorbed and ri c h in biotite are common , but not volumetri
cally important . 

In mu ch of Aishihik Lake map - area and l ocally in Snag map-area the 
granodio rite is invade d by pink quartz monzonite . Generally wh ere this has 
happened the g ranodiorit e host r e tains its c haracte r , but is cut by ve ins , 
dykes, plugs and large masses of t he quartz monzonite r e sulting in an 
agmatitic relationship . Boundaries between the granodi o rit e a nd quartz mon 
zonite , though locally sharp are common l y indistinct and gradational. 

The hornble nd e g ranodiorit e intrudes th e metamorphic rocks sur 
roundin g it , but this r elationship is modified in plac es by shearin g and differ
ential movement. The contact between the granodiorite and metamorphic 
rocks seen on th e l arge island in Aishihik Lake dips steepl y , and is parall e l 
with the foliation of the intrusiv e and m etamorphi c rocks . Locally much 
mixing occurs near the contact of the granod iorit e and metamorphic rock s , 
w i th the development of l ens es , dykes , and lo calji!:-~-lit gn eis s es . The 
northern contact of the Klo tassin Batholith near Canadian and Britannia 
creeks, though poorly expos ed, shows a particularly w ide zo n e of such 
migmatites. The nor t h e rn contact of the Klotassin Batholith n ea r the h eads 
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of Independen ce and Coffee c r eeks is sharp and the ro cks on e ithe r side of the 
contact are much sheare d . This boundary is also marked by small bodies of 
strongly foliated and metamorphos e d ultramafic rocks and may r epresent a 
zone of faulting . 

T wo lin es of ev ide n ce for the age of the granod iorite suggest the se 
rocks ar e ear ly Mesozoic or older. The rock postdates deposition, but not 
the last r egional shearing and r ec rystall ization, o f the enclosing metamor 
phic r ocks. From the eviden ce of the limit ed radiometric data pr e sently 
available this shearing and m e tamorphism is probably Late Triassic . The r e 
fore , the granodior ite is Triassic or o lder . The second line of reasoning is 
based on stratigraphic ev ide n ce ; a lar ge proportion of the boul ders in the 
Lab e r ge con g lomerate w ithin and ve ry clos e to Aishihik Lak e map - area are 
of hornbl ende granodior it e and fo liate d granodior it e (and granodio rite invaded 
by pink quartz mon zonite ) that is lithologically like the hornblende grano 
diorite. As the Laberge is Early Jurassi c and younger the granodiorite must 
b e Triassi c and/ or o ld er . Two potassium argon ag e s outside th e project area 
(s ee Fig . 8) , o n e on granodiorite boulders from the Labe rge c onglome rate and 
on e on h ornblende granodiorit e lik e that of the Klotassin Bathol ith, also 
support a Triassi c or olde r age. 

The hornblende g r anod iorite may b e equiva l ent to lithologically simi
lar rocks in White hors e and D ezadeash map - areas south o f the project area . 
Equ i val ents of the h ornbl ende granodior it e ar e include d with other plutonic 
ro c ks_ in map - unit 10 of Carmacks map-are a (Bostock, 1936) . G l enlyon map
ar e a (Campbe ll , 1967) also has ro cks that are equiv alent . Southe r (1971) 
descr ib e d rocks wh ose lithology , fie l d r e lations and a ge limits ar e ide nti c al 
to those of the h ornbl ende granodior it e (i . e . his map-unit 6) . 

PINK QUARTZ MONZONITE 

Pink to oran ge - red quartz monzonite ( Tqm ) occurs ex tensiv e ly in 
Aishihik Lake map - area on the mountains east of Long Lake and north of 
Mount Coope r , wh ere it fo rms a lar ge batholith with g radational borders that 
intrudes h ornbl e nde granodiorit e . A similar rock forms a small plug a few 
miles south of Casino in Snag map-ar e a. The rocks are resistant a nd well 
exposed and form prominent cliffs which from a distance hav e a dia gnostic 
and distinc tive pink hue. 

Th e pink quart z monzonit e range s from a leucocrati c , coarse - grained , 
e quig ranular rock with allotriomorphic texture to a coarse - grained porphy
riti c meso cratic rock with hypidiomorphic t ex tur e . The equ i g r anular typ e s 
contain rou ghly equal proportions of quartz, micr ope rthitic potash feldspar, 
and albite - oligoclas e , all intric at e l y inter g r own . Biotite make s up one o r 
two p e r cent and is int erstitial to the quartz and feldspar. It forms ra gged, 
anhe dral , fr e sh, small grains . In the p o rphyritic varieties hornbl ende con
stitutes about 10 p e r cent of the rock , but the proportion of th e quartzo
fe ldspathi c constituents is th e same. These rocks have conspi cuous , e uhed ral 
orange - pink phe nocrysts of simply twinn e d potash feldspar to 7 cm l ong. 
Both typ e s l ocall y display a foliation and have cataclastic struc tures. Pyrite , 
pyrrhotite and h ematite ar e sparingly distribute d throu gh most of t h e rocks 
and their oxidati on product , limonite , is common as a partial cavity filling. 
Finely divided h e matite probably ac counts for the salmon-pink colour . Con
tacts b e tween the porphyritic and e qui granular types ar e gradational and th e 
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change from one ro c k type to t h e othe r tak es place over a wid e zone . The 
potash f e ldspar is seric it ized in places but plag ioclase is r e lative l y fr e sh. 

In the proj ect ar e a the pink quartz monzonit e onl y invad es the horn
blende g ranodiorite and is not found in any othe r setting. Re lations b e tween 
th e two ro ck typ e s are vari ed. Aside from the large batholith, the pink quartz 
monz on ite forms plu gs and dyk e s of va ried shape and size and generally with 
indistinct gradational boundaries . The boundaries ar e such that the ro ck s 
range g e nerally over distances of many fe e t fr om mesocratic coarse -grained 
equi granular hornblende g ranodiorite thr ough porphyriti c (pink K-f e ldspar) 
.coarse - gra ined h o rnbl ende granodiorite or quartz monzonite to l eucocrati c 
coars e -grained pink quartz monzonite. The granodiorit e and the quartz mon
zonite ar e foliated in places , but the foliation of the quartz monzonite is l ess 
prominent than that of the g ranodiorite. The r e l ations su gge st that th e quartz 
monzonite may be a late magmatic , whole sale hydrothe rmal alt e ration of the 
granodiorite rathe r than a youn ge r p lutoni c rock unrelat e d to it . The quartz 
monzonite may also have formed by partial m e l ting and mobilization of the 
granodiorite. 

The age of the quartz monzonite is not closely limited by strati
graphic data and n o radiometric ag e s are a vailabl e . B e caus e th e quartz mon
zonite invades hornblende granodiorite , but is foliat e d with it, it is tentative l y 
considered Triassic . Some boulders in conglome rate of the Laberge Group 
(at Conglomerat e Mountain in Lab e rge map-area) l ook distinctly like t h e pink 
quartz monzonit e . If the s e boulde rs are derived from the pink quartz mon 
zonite a Triassic ag e is r ea sonable . The pink quartz monzonite is dir ec tly 
ove rlain by Upper Jurassic and/ or Lowe r Cretac eous rocks of the Tantalus 
Formation (o n the mountain north of Mount Coop e r ; ~ Pl. XVI). This 
indicat es that th e quartz monzonite is Early Cretaceous o r olde r . Th e pink 
quartz monzonite is li tho logically like Wheeler 's (19 6 1, p . 99) pink quartz 
monzonite judg in g from his d e scription, but the stratigraphic r e lations of the 
rocks her e under study and thos e in Whitehors e map - area diffe r conside rably. 

PORPHYRITIC BIOTITE QUARTZ MONZONITE 

Much of n orth e rn Aishihik Lake map-are a is und e rlain by a batbolith 
of porphyritic hornble nde -biotite quart z monzonit e ( Mqmp ). The boundari e s 
of the porphyriti c quartz monzonit e are gradational ove r wide zones and the 
contacts as mappe d ar e the r e fore rathe r arb itrary . The quartz monzonite 
weathers to l arge tors and cast l e s (s ee P l. XIII) whi ch hav e r ound e d corners 
and e dges. B ecause its grains are rathe r loos e ly h e ld the rock disintegrates 
physically so that lar ge areas und e rlain by th e m are covered w ith an orange 
y e llow weath e rin g c oarse sand. 

The ro c k contains about 40 per cent pla g io clas e , 30 p e r cent quartz 
and 25 p e r cent potash feldspar and g rade s from quartz monzonite to g ran 
od iorite . Most of the potash feldspar is pr e s e nt as e uhe dral, thick tabular 
pheno c rysts of brigh t to pale pink micrope rthitic potash f e ldspar to two inche s 
across. The quartz and oli go clas e , g r e y and whit e r e spec tiv e ly, make up 
the coarse-graine d g roundmass and are pr e s e nt as anhe dral to subhe dral 
grains w ith minor interstitial potash f e ldspar. The ro c k is l eucocrati c and 
generally contains l e ss than 5 p e r cent mafic min e rals. In some plac es 
biotite pr e dominate s over h ornblende, although e ls ewh e r e the reve rs e is 
se e n . The mafic mine rals are found as subhe dral g rains smalle r than, and 
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interstitial to , the quartz and f e ldspar . The rocks ar e homo gen eous and vary 
only slightly in the proportion of their containe d mine rals and texture . Lo c a lly 
the phenocrysts are absent and in some places a faint layer ing, brought out by 
alignment o f mafic m ine rals , is presen t . Xenoliths and inclusions are 

uncommon . 
The porphyritic quartz monzonite is closel y associated w i th t h e horn

b l e nd e g r anod ior i te and the pink q u artz monzonite and is not found where th e s e 
r ocks do not occ ur. The three rocks have broadl y gradat iona l c ontacts with 
each other a l though the relations of the quartz monzonite to the other rocks 
is not clear . The porphy ritic quartz monzonite is thought to b e the product of 
who l esale alteration of the h o rnbl e nde gran odiorite by invasion of th e pink 
quartz monzonite . 

No data ar e avail ab l e to closely date the porphyr i t i c quart z monzonite . 
The rocks are over lain by basalt of the Carmacks Group outs ide th e map - ar e a 
and on the basis of this e videnc e are probabl y e ar l y Tertiary o r ol d e r ·. If th e 
th e ory that this rock is a produ c t of the alte ration of th e h ornble nde_ g rano 
diorite by the pink quartz monzonite i s co r rect and if th dating of the pin k 
quartz monzonite as Tria ss i c is c orrect th e porph yrit i c quartz monzonite must 
a l so b e Triass i c . Car eful isotopic dating is r equir e d to r e so l ve this probl e m . 

PORPHYRITIC QUARTZ MONZONITE 

A small body of quart z monzonite ( Mqmp ) at the h ead of Carlisle 
Creek in Snag map - are a intrude s the Schist Gneiss unit. The rock is poorly 
expos e d and its limits ar e not w e ll define d. 

The rock is a rusty we athering, medium- grained , fresh, porphyritic 
biotite quartz monzonite , with phe no c rysts of potash f e ldspar . The rock 
somewhat r e s embl e s the porphyritic monzonite . Th e quartz monzonite is 
unfo l iate d and probably postdates the K l otassin Batholith - it i s thought o l d e r 
than the Coffe e Cr eek granit e . On this data the ro cks are most like ly Jurassic 
or Cr e tace ous . 

LABERGE GROUP 

The name Laberge Group ( JL ) (Cairne s , 1910) appli e s to a folded 
su cce ssion o f Jurassi c immatur e sandstone and con g l o m e rate that und e r l i es 
the Tantalus Formation. Rocks assigned to th e Lab e r ge Group ar e found in 
e ast- central and n o rth e ast e rn Aishihik Lak e map - area . The y ar e gen erally 
r ece ssive weathering and poorly expos e d , but ex ceptionally good outcrop is 
s een in the canyon c ut by a small stream tributary to Nord enskiold River just 
north of Mount Vowles . Good o utc r op r ead ily a cces sible from t h e Carmacks 
road is s een on the small str e am imme diat e l y north of Monta gu e Mountain. 

In east - central Aishihik Lak e map - area the Labe rg e Group includes 
rusty yellow w e atherin g , yellow or pale ye llowish, coars e g ritty sandstone 
with minor inte rbe dd e d brown shale and loc al thin p e bble - con gl o m e rat e be ds . 
The sandstones ar e made up of rock fra g m e nts, f e ldspar, and quart z in order 
of importance . The ro ck s are so poor ly indurat e d l ocally that they ar e sands 
rathe r than sandstone s , but in genera l th e y are fairly well cem e nt e d (c arbonate 
cement). F lat tabular limy concr e t i ons many m e tr e s l ong , but half a m e tr e 
or l e ss thick are common in the mor e indurate d b e ds (Pl. XIX ). Thin coaly 



- 3 5 -

s e ams w ith a b undant plant l e a f imp ressions a r e l ocally int erb edd e d w i t h the 
sandston es (Pl . XI). In p l aces anh ydrite c rystals in th e ir c h aracte risti c 
" swallow ta i l " twin form we athe r o ut o f the san dstone s . Be ddin g thi c kness in 
the sandstones ran ge s from 2 to 5 metres a n d most be ds ar e massive . 
Locally , faint co lour l ay e ring , p e rhaps the r e s ult of variat i o n in limonite con 
t e nt, is seen parall e l to bedding . So l e markings in sha l y be ds and occasion al 
trough c r ossbe ds ind i cate th a t t h e suc ce ssion is r ight way up . Lab e r ge Group 
r ocks in the north e ast part of the map-ar e a include sandstones like thos e 
d e scribed , but also conta in substantial amounts of c ongl omerate . The con
glome rates have rounded bou l d e rs and pebbl e s of l ow sphericity ab out 10 c m 
in diameter in a matrix of coars e - g rain e d sand. The matrix to clast rat io is 
hi ghly variable from b e d to b e d and ranges from 95 to 15 per cent matrix . 
M o st clasts are of hornbl end e g ranod iorite a nd massive green volcanic rock , 
but s ome of a m e dium g r ey f e tid lim e ston e and o the rs o f strongl y s chistos e 
and gn e issic r ocks wer e a ls o noted . One p e bb l e of massive g r een vo l c ani c 
ro c k contained evenl y diss e m inated f in e - g rain e d chalcopyrite . 

The Lab e rge Group is known to be younger than some h ornbl e nde 
granodiorite and some mass ive green vo l c ani c rocks , and in Wh ite h orse map
ar e a the rocks overlie t h ose of the L ewe s River Gro up (Whee l er , 1961 ). In 
Aishihik Lake map - ar e a the re l ations o f the Labe r ge Group to und e rlying units 
ar e unknown. The Tantalus Formation is deformed with rocks o f t h e Lab e r ge 
Group whic h suggests the two units may b e conformable . The Tantalus lies 
directly on the pink quartz mon zon ite north of Mount Cooper , howeve r, and 
thus the possibility of an unconformable · o r dis conformable r e lationship 
between Tantalus and Laber ge rocks cannot be ruled out . Simila r rela -
tions obtain in Whitehors e map - ar e a (Whee l er , 1 96 1, p . 62) . No major 
plutonic r ock s intrud e the Labe rge Group in th e project ar e a , but the sand 

stone and congl omerat e are ove rlain unc onformably b y rocks of the L ittl e 
Ridg e volcanics , th e Carmacks Grou p and th e Hutshi Group. As th e base of 
the Lab e r ge Group was n ot s een the thi c kne ss of these rocks is unknown, but 
the ge ome try o f th e structure s indic ates that at l east 7 , OOO fe e t of strata are 
pr e s ent in e ast - central Aishihik Lake map - area and a t hickness of 10 , OOO feet 
is not inconsiste nt with the data . 

Many r ock -uni t s a nd t ectoni c events in west - central Yu kon are dat e d 
indir ectly by r efe r e nc e t o th e ir r e1ationship w i th th e Laberge Group. It is 
th e r e for e doubly fortunate that the Lab e r ge Grou p is fossiliferous and r e ason
ably we ll date d. In Whit e h orse map - area many fossils of Ea rly Jurassic a ge 
and some of Early Middl e Jurass i c a ge have be e n coll ected and ide ntifi e d 
fr o m the s e rocks (Whe e l e r , 196 1, p . 51-54 ). On l y two fossil collect i ons 
were made from the Labe rge Group during the pr e s e nt study, but the s e are 
instructive for two r e asons . Firstly, th e foss ils are n ear l y a ll p e l ecypods , 
w h e reas in Whit e hors e map - area main l y ammonite spe c i e s w e r e dis cove r e d. 
S e condly , th e fossils are Middl e Jurassi c and ar e t enta tive ly thou gh t to be 
s li ghtly yo un ge r th an any yet found in th e Lab e r ge G r oup (App e n dix II) . The 
coll ec t i ons were made from beds p oss ibly as much as 2 , OOO feet b e l ow th e 
top o f the Lab e r ge Group . The age o f th e Lab e r ge Group i s Early and Midd l e 
Jurassic . 

TANTALUS FOR MATION 

In th e pro j ec t ar ea the Tantalus Formation (. LKT ), n amed and fir st 
described by Cairnes (1 9 10) fr om localities in Carmacks map-area, is found 
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only in th e easte rn part of Aishihik Lake map-are a. Good expo sur e s ar e s een 
wh e r eve r the ro c k is f ound , for example on Mount V owl e s (forme rly Vowe l 
Mountain) on Division Mountain and on Cub Mountain. Lon e Pin e Mountain in 
n o rthe ast Aishihik Lake map-ar e a also has fair exposur e s o f the s e ro cks. 

D e s c riptions o f th e litholog i c ch a rac t e r o f th e Tantalus F o rmation by 
Whee ler (1961, p . 71-72) and Cairne s (1910, p . 36) ar e r e adily available and 
b ecaus e th e s e h o ld for th e ar e a of s tudy only a summary d e s c riptio n is g ive n 
h e r e in . C on glome rat e s , made up of p e bble s of blac k, g r eenish g r e y, pale 
gr een and whit e c h e rt, ar g illaceous c h e rt and quart z ite in a matrix of sand
si ze d mate rials , make s up the bulk of the Tantalus F o rmatio n, P e bble s ar e 
w e ll round e d , of mode rat e sphe ri c ity and gen e rally abo ut 2 c m a c r o ss . The 
cem ent is silice ous or c alcar eous. P e bble s bre ak out of the r oc k r e adily and 
the r ocks ar e ge ne rally p o rous. The r e is little g radation in fra gm ent size 
b e t ween p e bble -size d clasts and th e coars e sand-size d ma t rix s o that the 
g rain siz e distribution is distinc tly b i modal. Loc ally the Tantalus Formatio n 
contains s a ndsto n e and shale , the latte r with abundant d e trital mus covite , but 
b ecaus e th e s e r ocks w e athe r r ecessively and ar e poorly exp o s e d amon g th e 
m o r e r e sistant con g lom e rat e , suc h roc ks ar e rar e l y obs e r ve d. Be dding is 
po o rly d efin e d in outc r o ps and the r ocks a ppe ar massive except fr om the 
distanc e or on air pho to graphs . B e ds ar e c ommonly 3 t o 5 m e tr e s t hi c k . 

The thi c kn e ss o f the Tantalus F o rmation vari e s from place t o place , 
On M ount Vowl e s and Div isio n M ounta in at l e ast 2 , 500 fee t ar e pr e s ent a nd 
the s e qu e n ce may b e as muc h as 4 , OOO f ee t thi c k . On Lone Pine M ountain 
about 2 , OOO fe e t of strata o ccur and o n th e p e ak north o f Mount C oop e r 4 , OOO 
fe e t c ould b e pr e s ent . Cub M ountain has a s ec tion o f about 2 , OOO f ee t o f the s e 
b e ds. 

On M ount V o wl e s and at othe r l ocaliti e s the Tanta lus Formation ove r 
li e s Lab e r ge G r oup r ocks and a lthou gh the contac t was n o t s een the r e lations 
app ar c onformabl e o r dis c onformabl e . H o w eve r , on the peak n o rth o f M ount 
Coope r th e Tantalus F o rma tion lie s dir ec tl y on th e e r o d e d surface of the pink 
quart z mon z onite (s ee Pl. X VI) . It is pu zz ling in v i e w o f this r e lationship 
that the r e ar e no clasts o f the pink quart z monzonite , o r any othe r g r a niti c 
ro c k , in th e con g l om e rat e . Th e contac t is sharp and planar and dips e astward 
at about 30 de g r ee s . The r e ar e n o d yk e s o r o the r apophys e s o f th e g ranite in 
the T antalus and the conta c t is not fault e d . The Littl e Ridge volcani c s li e 
un c onformably o n roc ks of th e Tantalus F o rmatio n on the flank o f Mount 
Coop e r . 

The Tantalus Formation is Lowe r Cr e ta ceous and may ran ge down 
into the Upp e r Jurassic (Wheel e r , 1961 , p . 74). A c ollec ti on o f plant fossils 
by the writ e r from shaly b e ds of th e Tantalus on the Carmacks road in north 
e ast e rn Aishihik Lake map - are a was e xamine d by Rous e (s ee Append ix I) who 
r e porte d ; "Of th e 10 Sp e cie s , 5 have be en r e corde d from th e e arly Cr e ta ce ous, 
one from the Jurassic and thr ee from th e late Jurassic and e ar l y Cr e taceous . 
The remainin g one (C o niopte r is sp., d . Yukonensis) has been recorde d 
pr ev iously only from the Tantalus Formation of unce rtain a ge . H e n ce th e a ge 
of this c oll ec tion is N e o c omian; a m o r e pr ec is e dating is impo ssible b ecaus e 
of the small numb e r of sp ec i e s a n d th e fra gm e ntal condition of t h e l e ave s . 
The clos e st corr e lative ass e mbl a ge s ar e those o f th e lowe r Blairmo r e , 
Lus c ar , and G e thing r e porte d by B ell ." 

Wheele r (1 961 , p . 73) has sugg e ste d that the distinc t diffe r e n c e 
b e tween Tantalus and Lab e r ge r o c ks may have r e su l t e d from a marke d c hange 
in climatic c onditions, subdu e d r e li e f , and th e exposur e of silice ous s our ce 

ro cks during the time the Tantalus Fo r mation was laid down. 
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NISLING RANGE GRANODIORITE 

Two distinct batholiths of biotite g ranodio rite ( Mgdb) along the 
s o uthe rn boundary of Snag map - area are continu ous with Muller 's (l 967) 
Nisling Range g ranodiorit e . Th e rocks are poorly expo s ed in th e eastern 
batholith, but goo d exposur e s of the western one are seen in c ast e llated 
weathering forms o n rid ge tops b e tween the Donjek and White ri ve rs. 

The Nisling Range g r anodi o rite is a hom oge n eous, coarse - g r a ined, 
equig ranular r ock w ith a distinctly purplish or mauvish c ast. The du ll g r een 
co lour of amphibo l e s g i ve it a diagnosti c mottled g r een and mau ve appearance. 
The ro c k is a hornble nd e -biotite g ranodio rite to quartz diorit e , w ith g raniti c 
t extur e , made up of about 50 per cent andesine and 25 p e r cent quartz . Mafic 
mine rals occur in clots of anhedra l g rains and constitute 15 p e r cent by 
volume . In addition to its distinctive co l our the ro ck everywh e r e conta ins 
la rge , e uh edral, fr e sh biotite c rystals that partially replace the mafic clots. 
The Nis ling Range g ranodio rite is compositionally similar to the h o rnblende 
granodiorite , but gen e rally lac ks the e uh e dral h ornblende c rystals and has the 
distinc tive co lour and fr esh biotite not found in th e hornble nd e g ranodiorite . 
The Nisling Range granodiorite also l acks foliat ion o r l ayering and app ea rs 
to have b een emplaced to a high e r l evel than th e hornbl e nd e g ranod ior it e . 

Nisling Rang e granodiorite intrudes metamorphic r ocks of the Yukon 
Metamorphic Compl ex , whose m etamorphism is Triassi c or older , and is 
invade d by swarms of dyke s and oth er bodies of Nisling Rang e Alaskite date d 
by K - Ar at about 55 m . y . It is the r e for e broadly M e so zo ic in age . The 
Nisling Range g rano diorit e and th e h or nble nd e g ranod iorit e may be br oadly 
cor r e lative . The biotit e in the Nisling R ange granodiorite is probably the 
r e sult of late h ydrothermal d eute ric a lte ration . 

PORPHYRITIC MONZON ITE 

A small body of p o rphyriti c , biotite monzon it e LMmzp ) straddles 
th e bord e r b etween Sna g and Stewart River map - areas and is found on the 
mountain west of Whit e Rive r . Exposur e s are few , but ext ensive f e ls enmee r 
with black lichen cove rs the hill on which th e ro c k is found . The mon zonite 
contains euhe dral e quant phenocrys ts of white potash fe ldspar about one inch 
a c ross, s et in a medium- graine d groundmass of p la g ioclas e , bi otite , horn
ble nd e and minor qua rt z . Mafic minerals compris e about a quarter o f the 
volume of the ro c k. The mon zonite grad e s l ocall y into syenite in which K 
f e ldspar generally occur s as phe no c ryst s a nd c onstitutes a small proportion 
of th e g roundmass . The monzonite is a fr e sh homogeneous r ock cl e arly 
intrusive into th e h ornbl ende g ranodiorit e althou gh the contact is no wh e re 
expos e d , 

No data on the age of t h e rock ar e available ; it is probably Cretaceous 
or T e rtiary. The Mount Fairplay sye nit e in adjac ent Tanac ross Quadran gl e 
(Foster , 1970), tho u gh l itho l ogicall y unlik e the monzonit e , may b e r e lated , 
This syenite has yie l ded a ge s of 103 m . y. (l e ad - a lpha age on z ircon) and 
69 m . y . (rubidium - strontium method). 
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HORNBLENDE DIORITE 

S eve ral small plug s of biotite hornblende diorit e ( LM dim ) occur in 
s outh - central Aishihik Lake map-ar e a and a small mass of similar ro cks , 
possibly e quivalent to the m , occurs in Snag map-ar e a n ear th e heads of Big 
Cre e k and Moos e Creek. The lar ges t mass is on the prominent hill imme di 
at e l y e ast of the mouth o f west Aishihik Riv e r . The ro cks are resistant and 
well exposed and weath e r a dark g r e y . Boundaries are g radational and the 
conta c ts shown on the map ar e arbitrary . 

Th e diorite is a fin e - gra ine d , equigranular , homo gen eous , melano 
cratic rock made up of p la g ioclasc , h o rnbl e nd e and biotite . The constituent 
mine rals are fresh a nd conta in 50 p e r c ent subhedral Carlsbad-Albit e twinned 
andes ine inter g rown with subhedral , short prismatic h ornbl e nd e , pl eochroic 
in khaki brown, and brown subhedral biotite . Minor primary epidot e (? ) is 
present. A f ew flak e s o f chlorite were not ed . Apatit e and magne tit e are 
plentiful accessory minerals . The latter accounts for the pr ominent 
anomalies co incident with th e se ro ck s on a e romagne tic rnaps . 

Because its r e lations to oth e r rocks are obscure the age of the 
diorit e is in doubt . The rock is pr e sumably Mesozoic and b ec aus e it is 
unfoliated and fr e sh it is most like ly younger than Triassi c . 

HOR N BLE N DE BIOTITE GR ANODIORITE 

M e dium- grain e d equigranular hornblc nd e -biot it e g ranodiorit e (K gd) 
in the s outhwe st co rne r of Snag map-ar e a is part of a lar ge body that occupi e s 
parts of adjacent Nabesna and K luane map - areas . T h e ro ck is veined by 
epidote and its plag ioclas e is g r ee nish. In thin s ec tions , h oweve r , the con
stitue nt mine rals ar e fairly fr e sh. The granodior ite contains minor amounts 
of diss eminat e d pyrite and pyrrhotite . The rocks are not dist inctly like any 
found n ortheast of the Shakwak linea m e nt and b ec aus e they ar e fr e sh and 
unfoliated the y are conside red Cretaceous or Tertiary. 

COFFEE CREEK GRANITE 

Coarse-grained equi granular biotite g ranite to quartz monzonite (T g ) 
forms a batholith on C offee Cr eek in north-c entral Snag map-area and occurs 
als o north o f the Yukon Rive r opposite th e mouth o f Isaac Creek . Similar 
rocks are found in w este rn Aishihik Lake map- area b e tween Alb e rt and Isaac 
creeks (note that two differ e nt str e ams, one in northe ast Sna g map-ar e a, th e 
other in west - centr al Aishihik Lak e map - ar ea , have th e name Isaa c Creek). 
Anothe r pluton is known southe as t of Canyon L ake in south-central Aishihik 
Lake map -area. Fi gure 9 illustrates their distribution r e lative to assoc iate d 
ro ck s . The rocks gen e rally weather r ece ssiv e ly and hillsid e s underlain by 
them ar e c ove r e d with a y e ll ow ish sand . Occasional " cas tl e s" , r e mnants o f 
mor e r e sistant parts o f these rocks, stand on the hills (s ee P ls . XII, X I V ). 

The rocks ar e homogeneous , massive , coarse - grain e d and equi 
g ranular and range from quartz m onzonite to g ranite ; the majority contain 
rou ghly equal amounts of smoky g r e y quartz , p e rthiti c potash f e ldspar and 
albit e . Their t exture is decid e dly g raniti c in that most g rains are subhedral 
and e quant. Biotite , th e only mafic min e ral , makes up about 3 per cent by 
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Figure 9 . Ske t c h map to show the d is•ribut ion of th e genetically r e late d 
volcanic (Mount Nans e n G r o up ), subvolcanic (fe l dspa r porphyry) 
and p lutoni c (Nisling Rang e Alaski te and Coffee Creek G ranite ) 
rocks of west - central Yukon . T h e diagram also s h ows th e 
a pp r oximat e t h i ckn e ss of pres e rv e d Mount Nans e n Group volcan i c 
rocks at var i ous p l aces . Note the dominant n orth ward tr e nd of 
t he dyke s warms and t h e appa r ent r e s tr i c tion of t h e plutonic rocks 
to the w e st e rn part of t hi s r egion and volcanic rocks to the e ast e rn 
part . 
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volume and occurs as small euh e dral fresh flak e s inte rstitial to the quartzo
f e ldspathic constituents . The rock has mu c h intergranular space and because 
of this , its grains are l oosely h e ld together making it particularly susceptible 
to physical disintegration. 

P lutons of Coffee Creek Granite are dis cordant and transgressive and 
intrude m e tamorph i c ro ck s of the Yukon Group as well as oth e r p lutoni c rocks . 
They postdate th e hornbl e nd e g ranodiorit e and ar e younger than the Three 
Guardsmen suite . The Coffee Creek Granite is gradational into Nisling Range 
alaskit e a l ong the west e dge of Aishihik Lake map-area and the contact 
b e tween th e two rocks is rather arbitraril y p l aced. Because of its c los e 
spatial relationship with the Nis l in g Range a laskite at s eve ral p l aces , the 
Coffee Creek Granite is thought to b e genetically r elated, and r o u ghly equiv 
alent , to these rocks. As such it is probably ear l y Tertiary. No radiometri c 
dating has yet be en done to test this possibility . Coffee Creek Granite is 
probably equi val ent to Wheeler ' s ( 1 961 , p . 99 ) biotit e granit e and Southe r ' s 
(1971) younger quartz monzonite . Kindle (1953 , p . 40) described similar 
rocks from n ea r Kusawa Lake in D ezadeash map - area , Muller ' s (1967) 
Nisling Rang e a l askite include s undifferentiated equival e nts of the Coffee 
Creek Granite. 

NISLING RANGE ALAS KITE 

Three distinct bodies o f miaro l iti c l eucoc rati c gra nite referred to as 
the Nisling Range Alaskite ( Tgal ) (Mull er , 1967) , are found in Snag map-area 
o n Home Creek, n ear the mouth of the Donj e k Riv e r and b etween the Nisling 
and Klotassin rivers . The same rocks are a l so found near the north e nd of 
S e kulmun Lak e and at several other l ocalities in Aishihik Lake map-area . 
The distribution of the alaskit e is roughl y shown on Figur e 9 . 

The term Nisling Rang e Alask ite is r estricted in this r epo rt to those 
medium- grained miar o liti c g ranites found in the Yukon Plateau, it does not 
includ e , as do es Muller ' s (1967) original d esc ription , the coa rse-grained 
equigranular biotite granite a n d quartz monzonite h ere in r efe rr ed to as the 
Coffee Creek Granite. 

Because the g rains are l oose ly held the rocks weath e r to a yellowish 
sand at many places , but cas t e llated weathering forms are also common. 
The rocks weath er a diagnostic yellow or orange to buff co l our . 

The alaskite is a distinctive rock with miarolitic c a v iti es and ' smoky ' 
grey euh e dral - t erminated quartz crystals . The rock is m edium graine d and 
equig ranular . About half its vo lume i s mad e up of perthitic potash feldspar 
that occurs as subh e dral , porphyritic crystals s l i ghtly larger than the ground 
mass or m o r e commonly as anhedral grains intergrown with other minerals. 
Quartz , which makes up about a third of the rock, forms indiv idual equant, 
e uhedra l gra ins and also occurs interstitially in c un e iform , myrmekitic or 
graphic int e r growths w ith potash fe ldspar. Plagioclase (albite ) constitut es 
less than a quarter of the rock's volume and forms subhedral to euhedral 
crystals. The rocks conta in about one per cent biotite as anhedral fr esh 
flak es . Hornblende was noted lo cally. Fluorite is a common minor constit
uent whic h occu rs interstit ially . Miarolitic cavities make up as much as 
5 per cent of the vo lume at many places and the rock is cons e qu ently of l ow 
d e nsity. These cav ities are lined by cle ar , well-terminated quartz crys tals 
commonly coated thinl y with black manganese oxides . Th e a l askite is only 
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weakly altered. Chlorite locally replace s biotite and fine-grain e d s e ri c ite 
has replac e d some p l a g ioclas e . 

A complete range exist s between the alaskite and the fe ldspar 
porphyry and between the alaskite and the Coffee Creek Granite. Boundaries 
b etween thes e gradational type s are the r e fore arbitrary. The alaskite 
invades m etamorphic rocks and granitic ro cks alike and is g rossly dis c ordant. 
T h e youngest rocks cut by it in t h e proj ec t area are thos e of the Klotassin 
Batholith. The rocks are corre l ate d with litholo g ically identica l types 
recorde d widely in the northern Cordille ra . Such probabl e e quival ents 
iµclude Wheel er ' s (1 96 1) l e u coc rati c granite (unit Sb) , Aitken ' s (1959) alaskit e 
and quart z monz onite (unit 13), Souther ' s (1971) f e lsite and young e r quartz 
monzonite (units 15 and 16). A l though the rocks have not bee n isotopically 
dat e d in th e proj ec t ar e a potassium-argon ages on the Ruby Range Batholith 
in adjacent Kluane map - area have yielded date s of about 55-60 m. y . (s ee 
Fi g . 8). The se dates , thou gh dete rmined on the old e r Ruby Rang e ro c ks , ar e 
thou ght in fact t o r e fl ect the a ge of th e Ni sling Range Alas kite . Availabl e ages 
for the correlatives listed abov e correspond w ith thi s e arly T e rtiary a ge . 

F ELDSPAR PORPHYRY 

Eastern Snag map-are a and weste rn Aishihik Lak e map-ar e a ar e 
intruded by wide and extensive dyke swarms of f e ldspar porphyry ( Tfp) (s ee 
Fig. 9). Extrusive equivalents ar e a lso pr e s e nt . Good exposur e s ar e rar e 
and in most instanc e s only extensive f e ls enme e r occurs . Whe r e found th e 
f e ldspar porphyry generally dominate s th e fl oat and commonly only few pieces 
of the country rock ar e s een in the jumble of b ou l ders to indi c at e that the 
porphyry occurs as dykes . In most places whe r e diffe r entiated on the map, 
dyke r ocks make up mor e than thr ee quarte rs of the float. In su ch places it 
is ge n e rally difficult to dete rmine which rock makes up the h ost or to carry 
through boundarie s between the intruded ro ck-units . Some outcrops are 
se e n in westernmost Aishihik Lake map - ar e a and on the hi gh hills 15 mil e s 
south of Ap ex Mountain . 

Rocks included in th e map-unit v ary considerabl y and the single 
feature they hold in c ommon is that they n ear l y all have fe ldspar pheno c rysts . 
In most spe c imens , the fe ldspar (and e sine ) occurs as whit e , yellowish or 
faintly pink , euh edral , e quant , thi ck - tabular c rystals seve ral millime tr e s 
across and makes up b e tween 10 and 20 per cent of the ro c k . Hornblende 
phe nocrysts (short prismatic, fr e sh, black 2 or 3 millimetr e s l ong) ar e less 
plentiful and not as common. Biotite is uncommon. The g roundmass ranges 
from aphanitic to very fine g rained and var i e s in colour from a g reenish grey 
to brownish or mauve . The groundmas s is a crystalline mix tur e of quartzo 
f e ldspathic constitu ents. Th e f e ldspar porphyries ar e gradational between 
the "frothy" ala.skit e and th e extrusive flow rocks of the Mount Nans e n Group 
and t extures ran g e b e tween the s e two end m embe rs . Som e of the porphyrie s 
that have a fine- grained g roundmass have many miarolitic cavities and clos e ly 
res e mble th e alask it e . On the othe r hand, th e extrusive extreme s of the suite 
ha ve an aphanitic dark , or m e dium - g r een, t extur e l e ss g roundmass. 

That the bulk o f the feldspar porphyry occurs as dyk e s is not r e adily 
appar ent on th e g round becaus e of generally poor outc rop. Air photo g raphs, 
howe ve r , show a pronounced stripping or linear patte rn in areas unde rlain 
by the fe ldspar porphyry and even thou gh most are as ar e m e r e ly extensive 
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f e ls e n meer without outcrop, the p atte rn is still r ead ily se e n. Stripping is 
shown subj ec tive l y on the maps and is comp iled for the project area a nd for 
adjac ent Kluane and Carmacks map- areas on Fi gur e 9. The stripping is 
difficult to explain as any featur e other than dykin g dir ec tion and the r e lative ly 
small numbe r of observat ion s on outcrop supp o rts this conclusion. The 
gen e ral width o f dykes is unknown althou gh the few s een are 50 to 100 f ee t 
thick and ve rtical. Dyke s invade most of the o ld e r rocks . The youngest 
intruded r ock s are those of the Klotassin Batholi t h or the Nisling Range g rano
dio rite . The dykes ar e truncated and overlain by th e Carmacks Group south 
o f Apex Mountain. The two swarms that run into alaskite bet ween Klotassin 
and Nis ling ri ve rs evid ently grad e into the p lu tonic rocks and the boundary 
b e t wee n them is drawn arbitrarily . A similar g radation of the f e ldspar 
porph yry into M ount Nans e n Group volcani c r ocks is s een on t he hills 15 mile s 
s outh of Ap ex Mountain. 

The d ominant , r egionally discordant , n o rth ward trend of the dyk e 
swarms is mark e d (~Fig . 9) and in v it e s speculation about its c aus e . It 
may r e sult from a period of major e ast - w est c rustal ext ensio n in a lar ge , 
but loc alized part o f th e Yu kon Plate au dur ing e arly T e rt iary time . As su ch 
it may well b e relat e d to trans curr e nt or ve rti c al (? ) movement along the 
Shakwak and possibly also the Tintina fault zon e s . 

Figure 9 whic h shows the distributio n of the dyke swarms and relat e d 
plutonic and volcanic rocks shows that th e p lutoni c rocks gene rally occur we st 
o f th e dyke s warms a nd that these subvolcanic rocks ar e found west of th e bulk 
of the r e late d ext rusive r ock s . The caus e o f this appar e nt z oning is not clear . 

Bec a use o f the ir as so c iation with th e Nisling Range Alaskite , which 
is t e ntative ly thou ght to be 55-6 0 m . y . o ld, th e f e ldspar porphyr y is r egard e d 
as ear l y T e rtiary. The meagre stratigraphi c data d o n ot c onflict w ith this 
assignment . 

F e ldspar porphyry dyk e s mappe d and d e s c ribe d by Bostock (1 936) 
in Carmacks map - area are pro bably equ ivale nts of those mappe d in th e pro 
j ec t area . Because no airph otos o f Carmacks map - area were readily a vail
abl e during th e compilation of Figu r e 9 , th e dyk e s in that area ar e n ot shown. 
It is also n ot known if f e ldspar p o rphyry dyke s in ce n tr al Carmack s map- area 
show the strippin g pattern on a ir photographs. The fe l dspar porphyry dyk e s 
ha ve count e rparts in Tuls e quah map - are a , wh e r e th e y are associate d w ith 
volcanic ro c ks o f the Slok o Group . The r e als o th e dykes sho w strong dis
co rdance and display general n o rth ward trend. Whee l e r ' s (1961 , p. 101) 
granit e porphyry is litho l ogically similar , and stratigr aphi c ally equival e nt 
to, t h e fe ldspar p o rphyry . 

MOUNT NANSEN GROUP 

The name Mount Nans e n G roup was first us e d by Bosto ck (193 6 ) for 
vo lcanic r ocks in s outh - central Carmacks map-ar e a . Unfortunate l y , Bostock 
appli e d t h e name to two groups of ro c ks n ow conside r e d of diffe r e n t age . The 
name is retained in this r e p o rt , but r e f e rs only to th at g roup of fr e sh, dark 
weathering a c id volcanic ro c ks ( TMN ) f ound as c apping s, on some of th e 
hi gh e r parts of t h e Daws o n Range similar to thos e at Mount Nans e n. The 
name should n ot b e us e d to r e fer to t h e northwe st-tr e nding b e lt of d ens e , 
g r een, alte r e d volcanic rocks found in th e vall e y of Yu kon Rive r (Carmacks 
map-ar ea). These ro cks ar e most like l y e qui val e nts of th e L ewe s Riv e r 
Group and Triassic in a ge . 
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ln the project area the Mount Nansen Group outcrops in parts of the 
Dawson Range (Apex Mountain and the peak 14 miles south of it , and .south of 
the mouth of Colorado Creek in western Snag map-area), and in a belt of dis

connected centres trending across Aishihik Lake map-area from the Sifton 
Mountains to peak 5, 850 in the northwest corner . The rocks are generally 
well exposed , but for the most part onl y float is found and outcrops are rel

ativ ely rare. 
The rocks characteristically weather a dark grey or black and from 

a distance give a distinct black mantle to the hilltops. They have a remark
ably uniform appearance and are medium to dark greenish grey and aphanitic 
and show no texture or structure on the fresh surface . Some weathered sur
faces reveal the presence of tuffs and tuff-breccias in whic h the fragments 
range up to several in ches across. Locally the rocks grade into and include 
porphyries that are lithologically indistinguishable from the feldspar porphyry 
unit. The tuff fragments are identical to their matr ix . These rocks charac 
teristically break into thick slabby fragments a foot or two across, that give 
a distinctive clear ringing sound when struck. No chemical analyses are 
available, but they are probably of intermediate to acid composition . The 
tuffs and tuff-breccias of the Mount Nansen Group are thought to be the pro
ducts of explosive volcanism . 

W ithin the project area rocks of Mount Nansen Group overlie the 

Nasina Quartzite and the hornblende g r anodiorite. They are ov e rlain by 
basaltic flow rocks of the Carmacks Group . Mount Nansen Group rocks are 
flat lying and their base is essentially level through much of the project area. 
Local relief beneath the Mount Nansen Group in the Sifton Range appears to 
be nearly 2, OOO feet. It is unclear whether this relief predates deposition of 
the ro cks or whether it is caused by post-depositional faulting. Figure 9 gives 
the variation in thickness of preserved Mount Nansen Group rocks. The 
elevation of the base of each of the disconnected remnants of Mount Nansen 
volcani c rocks in west-central Yukon is remarkably unifonn and lies at about 
4, OOO feet over much of this area (see Fig. 10). Only in the south is the l eve l 
of the base of these rocks significantly higher. This suggests that the surface 
on which Mount Nansen Group rocks were laid down was one of extremely low 
relief over a large area and implies that the Mount Nansen Group was extruded 
prior to the development of the present drainage. 

Rocks of the Mount Nansen Group locally overlie and elsewhere are 
cut by the feldspar porphyry dykes and this relationship, seen at several 
places, suggests contemporaneity. Mount Nansen Group rocks similarly 
overlie Nisling Range Alaskite at several places, but e lsewhere , apophyses of 
these granitic rocks inv ade the volcanics . Furthermore, the volcanic rocks 
of the Mount Nansen Group are spatially related to the Nisling Range Alaskite 
and the feldspar porphyry dyke swarms over much of west - central Yukon and 
there can be little doubt of a genetic connection between them . Consequently 
the age determined for the Nisling Range Alaskite gives an idea of the approx 
imate age o f Mount Nansen volcanic rocks. No stratigraphic or isotopic data 
are available to limit the age of Nisling Range Alaskite in the project area , 
but the rocks are thought to be 55 or 6 0 m . y . old on the basis of isotopic age 
determinations on similar rocks to the south (Souther , 1971 , p. 3 7) and on 
the basis of isotopic ages in adjacent Kluane map - area (see Fig. 8) . No 
dates are yet availabl e for Mount Nansen Group ro cks. 

Rocks of the Mount Nansen Group are tentatively correlated with 
those of the Skukum Group (Wheeler, 196 1) in W hitehorse map-area and the 
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Fi gure 10. Ske t c h map to show the e l evati o n of the bas e of the Mount Nans e n 
G roup volcan i c r ocks (and re l ated types) at various places in 
we st- central Yukon. Note that the majority of th e s e fall b e tween 
4 , OOO a nd 5 , OOO fe e t and that the overall r e lie f is small. This 
suggests that the surface upon w hi ch t his suite of rocks was l aid 
down was e ssentially a plate au a nd indicates that the drainage 
and topography s een in this region today was de ve lope d sub
sequent to the d e position of the Mount Nans e n Group . 

Slo ko Group (S outher , 197 1) in Tulsequah map-area. All thr ee groups h ave 
similar lithology, strati g raphy and struc tur a l r e l at ions . Volcanic rocks in 
th e Sifton Range tentative l y thought e quival ent to the Mush L ake Gr oup by 
Kindl e (19 52 ) are now inc lude d with the Mount Nans e n Group. The Casino 
volcan i cs of Snag map-area a r e probably e quival e nts of the Mount Nans e n 
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Group. The volcanic rocks in the Miners Range (Laberge map-area), included 
by Bostock and Lees (1938) in the Hutshi Group, are large ly equivalent to the 
Mount Nansen Group as used in this report. 

CASINO VOLCANICS 

Volcanic and related subvolcanic rocks, probably equivalent to the 
Mount Nansen Group, but different from them in some respects, that are here 
referred to informally as the Casino volcanics ( Tva), are found in Snag map
area on some of the higher peaks of the Dawson Range . The rocks occur as 
isolated small masses the largest of which is on Mount Cockfield. Others 
are found at the head of Casino Creek and on the divide between Home Creek 
and Coffee Creek (see Pl. X). The rocks are recessive-weathering and the 
slopes they underlie are covered by small talus fragments that are coated w ith 
black lichen. Where the stable, lichen-covered, talus is disturbed, ochre 
and orange colours are common . 

The Casino volcanics include a w ide variety of pale coloured, grey 
to buff, acid to intermediate tuffs, ignimbrites, breccias and flow rocks. 
Although the rocks are generally aphanitic they locally include feldspar 
porphyries . The rocks commonly contain disseminated pyrite and locally 
chalcopyrite is seen , At Mount Cockfield the rocks range from explosive 
breccias and eruptive flow rocks to subvolcanic dykes and breccia pipes. At 
Casino only the breccia pipe is present and the explosive volcanics that may 
have been associated with them have been eroded. At the head of Home Creek 
the rocks are mainly extrusive and include hornblende porphyry and welded 
tuff with relatively few subvolcanic variet ie.s . 

The maximum thickness of the Casino volcanics seen on Mount 
Cockfield is about 1, OOO feet, elsewhere the preserved thickness of these 
rocks · is less (see Fig. 9). The base of the unit is essentially level w ith minor 
relief at individual occurrences . The elevation of the base of the Casino vol
canics is between 4, 500 and 5, OOO feet (see Fig. 10). The Casino volcanics 
cut and overlie rocks of the Klotassin Batholith. 

No isotopic age determinations have been made of the Casino vol 
canics, but on the basis of the relations and lithology of Casino and Mount 
Nansen rocks these two are tentatively correlated. Mount Nansen Group rocks 
are probably Lower Tertiary. 

GRANITE BOULDER CONGLOMERATE 

Poorly indurated, unsorted, compositionally immature boulder con
glomerate ( Tcgg) is found on the hill three miles north of Mount Pattison 
(Snag map-area). Exposures are poor, but the rock is made up of boulders, 
cobbles and pebbles of locally derived, weathered granitic rocks and Nasina 
Quartzite in a matrix of coarse-grained sand. Plant impressions are found 
in some of the thin shaly interbeds. The conglomerate overlies hornblende 
granodiorite and is directly overlain by flat-lying hornblende andesite thought 
to be equivalent to the Carmacks Group. About 400 feet of beds are present. 
The age of the granitic-pebble conglomerate is unknown but is is probably 
correlative to the Grayling Creek sandstone and the quartzite-pebble con
glomerate found at the end of Stevenson Ridge. They are most likely also 
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correlative to the conglomerate and sandstone at the base of Carmacks Group 
and are considered younger than Eocene . 

QUARTZITE - PEBBLE CON GLOMERATE 

Large exposures of quartzite pebble- conglomerate (Tcgq) occur at 
the southwest end of Stevenson Ridge south of Mount Werry in Snag map-area . 
A small area of similar rocks is found on a ridge near the head of Colorado 
Creek five miles south of Mount Cockfield. 

The rocks are resistant and brownish weathering and form prominent 
bluffs in which bedding is readily seen from a distance. Most are poorly 
sorted conglomerate, but coarse gritty sandstone and shale form thin beds 
locally. The conglomerate contains clasts up to two metres across although 
most fragments are measured in centimetres . Most clasts are of grey 
graphitic quartzite like that of the Nasina Quartzite seen nearby. Minor vol 
canic and granitic pebbles were noted. The fragments are fairly well rounded, 
but of l ow spheric ity. Many are decidedly slabby in shape. The matrix of 
predominantly sand size is made up of smaller fragments of the same lith 
ologies as the clasts . The rocks are thick bedded and the congl omerate 
appears massive with only local fine -grained inter beds to define bedding. It 
is fairly well indurated , but breaks as readily around the clasts as it does 
across them . 

No section was measured but it is est imated that about 600 feet of 
these rocks are preserved at the locality south of Mount Werry . The unit is 
evidently of very local derivation and overlies the Nasina Quartzite, its main 
source, unconformably . Thin flows of the Donjek volcanics are intercalated 
with and overlie the conglomerate . The rocks are evidently equivalent to the 
Grayling Creek sandstone and pro bably a correlative of the conglomerates 
found at the base of the Carmacks Group at many places . 

The occurrence of widespread conglomerate (Fig . 11) and other 
associated texturally and composit ionally highly immature terrestrial sedi
mentary rocks at many isolated lo c a lities over a large part of the Yukon 
Plateau, is supporting evidence for upl i ft and rejuvenation of much of the 
Yukon P l ateau immediately prior to depositio n of the Carmacks Group . The 
remnants of these sediments are the fragmentary record of what appears to 
have b een a more widespread, intermittent blanket or series of channel 
deposits laid down essentially instantly as a result of sudden and rapid uplift 
and development of re lie f by downcutting streams. Some local relief may 
have be en fault generated at this time, but there is scant evidence of this . 

SANDSTONE ON GRA YLING CREEK 

Grayling Creek , a tributary of the Donjek River in south - central Snag 
map-area has fair exposure s of sandstone, shal e and congl omerate ( ITsp ) that 
underlie the Donjek R iver volcanic sequence . Poo rly so rted , immature, 
medium - bedded sandstone makes u p much of the section. The rocks are 
resistant and weather brown although they are g rey on fresh surfaces . 
Sandstone beds are about two feet th i ck and are separated by shale partings 
generall y less than one inc h thick . F ive - foot beds of pebble - congl omerate 
are common in the basal part of the sequence . The b eds are dist inctly lensy 
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and show marked lateral variation in thickness , Sole markings and load casts 

are common but crossbedding is rare . Grain size ranges from boulders up 
to two feet across to pebbles of about an inch in the conglomerate , to sand 
and silt in the sandstone, but coarse sand sizes predominate . Grains are 

poorly rounded , but of fair sphericity . 
Black c hert and dark grey micaceous quartzite, like that of the 

Nasina Quartzite, make up most of t he clasts and grains but cobbles of green 
volcanic rocks and one boulder of granodiorite were also seen . Muscovite, 
most prominent in the shales, is an important constituent . The rocks are 
well indurated and grains are strongly cemented, for the most part breaking 
around clasts. Some of the shaly beds contain abundant plant leaf impressions 
and thin coaly partings and the sequence looks distinctly terrestrial. 

The beds are essentially flat lying, but dips up to 20 degrees were 
noted. At least 200 feet of strata must be present on Grayling Creek, but a 
thickness of 500 feet is not inconceivable. The sandstones overlie black 
quartzite of the Nasina Quartzite with distinct unconformity (see Fig. 11) and 
are intercalated w ith, overlain by and cut by the felsic volcani c rocks with 
which they are thought to be contemporaneous . No age has yet been deter -
mined for the collections of plant macrofossils made, but the rocks are ten

tatively considered Lower Tert iary. 
The sandstone and shale sequence of Grayling Creek may be equiva

lent to the conglomerate and sandstone found at or near t he base of the 
Carmacks Volcanics at many places in west - central Yukon {map - unit 3 of 
Bostock, 1942 and map - unit 11 of Bostock, 1936) . The rocks are lithologic
ally alike and have similar stratigraphic relations. 

CONGLOMERATE ON SIXTY MILE RIVER 

On Sixty Mile River and at nearby localities in Stewart River map 
area, sandstone, shale and conglomerate ( eTCcg) underlie and are interca
l ated with volcanic r ocks o f the Carrnacks Group. These elastic r ocks are 
continuous with similar strata in adjacent Ogil vie map-area . The rocks 
resemble those found on Grayling Creek in Snag map-area and include poorly 
sorted, moderately well indurated, white feldspathic sandstone, pe bble-con
glomerate and shale. Well- rounded clasts of low sphericity are as much as 
15 cm across but are generally 1 or 2 c m in diameter . The vo lume ratio of 
clasts to matrix varies widely . The rocks are thick bedded and cross 
stratification is rarely seen. Most clasts are of Klondike Schist , but some 
of Pelly Gneiss were noted. Thin shale partings and local lignite seams con
taining plant impressions are common . A layer of acid we lded tuff about 15 
cm thick is interbedded with the sedimentary rocks and narrow dykes of quartz 
feldspar porphyry, like that seen on Mount Tyrrell, cut the sandstone. 

The conglomerates on Mount Hart are probably equivalents of those 
along the Sixty Mile River and are included in the same unit . The rocks on 
Mount Hart are better indurated than those a l ong the Sixty Mile and include 
more conglomerate and less sandstone. 

Bedding in the rocks dips gently; only 200 feet of these beds is present 
on Sixty Mil e River , but 500 feet i s not inconsistent with the data . 

The rocks are thought to be Eocene or younger and they may be as 
young as Miocene. This age assignment is based on the tentative correlation 
with lithologically similar strata that are homotaxial equivalents (see Fig. 11). 
None of the plant foss i ls have been determined. 
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Sk e tch 1nap to sho w the distribution and str a tigraphic r e l ations 
of T ertiary immatur e , coars e e l ast ic , t errestr ial sed ime ntary 
r ocks in Yukon P l ateau. The rocks of th e s e wid e l y s eparate d 
localitie s are presume d equi val ent a lthough th e y show a w i de 
va riety of r e l ations hips . T h e se coa rs e elas ti c rocks indicate 
that sudde n rap id upli ft of the Yukon P l ateau took p l ace imm e di 
at e l y b efo re ext rusion of t h e Carmack s G roup. 

FELSIC VOLCANICS 

Light co lou r e d aphaniti c volcan i c r ocks l ilTvr· ), presumably o f acid 
compo sition , ar e found in Snag map - area on a nd n e ar Gr aylin g C r eek. 
Expos u r e s are gene rall y p oor , but some good out c r ops a re seen a l o n g the 
stream. The r ocks weather a p a l e buff or w hit e co l our , l ocall y w ith dist in c t 
orange shad es . The f e l s ite is generall y aph anit i c but in p l a ce s th e ground 
mass conta ins scattere d anh ed r a l phenoc rysts of cle ar qua rt z up t o a milli 

me tr e across and some tiny f e ldspar l ath s . 
S ome fe l site occ urs as 5 - fo o t fl ows int e rbe dd ed w i t h th e G r ayling 

Creek sandstone s and as dyke s cutting the m but th e bu lk ove r l i e s this sand 
stone conformabl y . The fe l s ite is e ss enti a ll y fl at l yin g , judg in g from t h e few 
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places where flow boundaries a r e seen , and is overlain by the Donjek 

volcanics. The rocks must vary markedly in thickness . At the locality on 
Grayling Creek only 50 feet of felsite separates th e sandstone from the Donjek 
volcanics , but 5 miles south about 1 , 200 feet of these rocks are present 
beneath the Donjek volcanics . In some places, the felsite occurs within the 
Donjek volcanics. From these relations it is ev ident that the fe l site , the 
Donjek volcanics and the Grayling Creek sands t on es are roughly contempo 
raneous . Unfortunately no isotopic dating has yet been done on any of these 
rocks and fossils from the sandstones h ave not yet been determined. However, 
the rocks are tentatively assigned an Ear l y Tertiary age . 

The felsite , and the over l y ing Donjek volcanics , are tentatively co r
related w ith the Carmacks Group with w hich they have many lithologic and 
stratigraphic affinities . Equivalents of the felsite are probabl y included in 
Muller's (1967) unit 4 . The felsites are thought to represent flow rocks 
accumulated during relatively calm eruption of viscous lavas from one or 
more local vents . The fels i c volca nics may be equival ent to the quartz 
feldspar porphyry of Stewart River map - area and the varicoloured acid tuffs 
of Aishih ik Lake map-area. 

QUARTZ FELDSPAR PORPHYRY 

Fine scree of fresh quartz feldspar porphyry ( Tvrp ) covers Mount 
Tyrrell and occurs at the head of Dawson Creek and west of the North Ladue 
River in Stewart River map - area , but outcrop is scarce . The rocks weather 
dark grey and are pale grey, mauvish, pale ye llow or buff, bottle green and 
brick red on fresh surfaces. 

The porphyries are acid flow rocks or rhyolites which have an 
aphanitic quartzofeldspathic groundmass. Equant , anhedral , c lear, glassy 
and black quart z phenocrysts about 2 mm across make up about 20 per cent 
of the rocks and euhedral , pale p in k , thick tabular potash feldspar phenocrysts 
constitute a similar proportion. The porphyries also include flow rocks , 
tuff breccias , crystal tuffs and welded tuffs . 

It is not clear from the available exposure whether the porphyr ies 
intrude and overlie the more b asic rocks of the Carmacks Group , or whether 
they are themselves cut and overlain by these strata . The porphyries are 
younger , in any c ase, than the congl omerate and sandstone found at the base 
of the Carmacks Group a l ong Sixty Mile River . Exposures generally are too 
poor to show layering in these rocks , but if they lie essentially flat about 
3 , OOO feet of these rocks must occur on Mount Tyrrell. The porphyries are 
probably an essential, though distinct ive , part of t he Carmacks Group a nd 
are most likely equivalent to the felsi c volc anics t h at lie b etween the G rayling 
Creek s andstone and the Donjek volcanics in Snag map - area . Their age is 
considered Tertiary and on the basis of the i r equ ivalence to the Carmacks 
Group i s probably Eocene to Miocene . 

Rocks equival ent to the quartz porphyry are mapped by Foster ( 1970) 
in the e as ter n pa r t of Tanacross map -area. Bostock's unit 13 (19 36 ) includes 
equivalents of the qua rtz fe l dspar porphyry, but a l so contains rocks that are 
corre l atives of the feldspa r porphyry and Nisling Range Alas kite . 
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VARICOLOURED ACID TUFF 

East of Aishihik Lake a large area is under lain by an assemblage of 
brightly coloured acid tuff and welded tuff with minor flow rocks ( Tvr). 
Exposures are poor , but the hillsides are cove red with a fine scree so that 
the lithol ogy is readily studied . 

T hese rocks weather to a wide v ariety of bright , light colours , but 
the commonest weather ing shades are purplish, red, ye llow and white . The 
scree, where not disturbed, is covered with black lichen which te nds to dull 
the weathering colours as seen from a distance. On fresh surfaces these 
rocks are even more brightly coloured and kaleidoscopic than on weathered 
edges . All shades of red, brown , blue to mauve , green, white and pink c an 
be found in close proximity . Textures vary markedly. Most of the rocks 
seen are v itric crystal tuffs and lapilli tuffs that conta in crystal fragments or 
glassy rock fra gments in a devitrified glassy matrix. Welded tuffs are also 
commo n . T he matrix o f the tuffs is most commonl y a gl ass , browni sh or 
ye llowish coloured in thin section, in w hich the outlines of const ituent shards 
are well preserved . Locally the matrix is a finely crystalline mat of quartzo
feldspathic const ituents . The lithic crystal fragments are gene rally smaller 
than 1 mm . Lithic fragments are mostly of glass or partly devitrified glass 
like that which constitutes the matrix . Crystal fra gme nts are of quartz which 
is clear , w ith euhedral outlines and only s lightl y resorbed, and o f sodic pla 
gioclase which is euhedral and rarely zoned , but complexly twinned . In 
some places the rocks contain small, fresh, euhedral crystals of biotite or 
hornblende . The welded tuffs are extremely finely laminated rocks made up 
of glassy shards through which a few q uartz crystals are scattered . 

No analyses are available but the v itric tuffs ar e probably rhyolitic 
in compos it ion. Although some o f the rocks may be more basic none are 
basalts . 

The acid tuffs dip ge ntly in the few places where this c an be deter
mined and the eroded surface on whi ch they lie is a gently undulating plane 
with a relief of perhaps 1, 500 feet. In places nearly 2 , OOO feet of the acid 
tuffs are preserved . 

No stratigraphi c or radiometric evidence is a vailable to limit closely 
the age of the acid tuffs , but the surface on which these rocks lie has the 
characterist ics of that beneath the Carmacks Group and is unlike that on which 
the Mount Nansen Group was deposited . However the acid tuffs are lithologi
cally unlike both the Carmacks and the Mount Nansen groups . The ro cks are 
presumed to be a distinctive part of the Carmacks Group and may be equiva
lent to the felsic volcanics immediately beneath the Donjek volcanics and the 
quartz feldspar porphyry found assoc iated with the Carmacks Group in 
Stewart River map-area . The acid tuffs are closely associated with , and 
apparentl y overlain by , the Little Ridge volc anics . The Little Ridge vo lcanics 
are tentatively thought to be equivalents of the Carmacks Group. On the basis 
of these tentative cor relations the acid tuffs are assigned an Eocene or younger 
age . 

UNDIFFERENTIATED VOLCANIC ROCKS 

A variety of volcanic and subvolcanic rocks in northeast Aishihik Lake 
map - area , included by Cairnes (1914) in his Nordenskiold Dacite , Sc hwatka 
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Andesite and Klusha Intrusives, is herein mapped together in an undivided 
unit (T v·). The distribution and litholo gy of these ro cks are described by 
Cairnes (1914). 

The three rock-units of Cairnes (1914) are similar and are thought 
to be closely allied . They are tentatively considered equivalents of one 
another and all yo unger than the Tantalus Formation . Because they display 
relations like the Little Ridge volcanics and the Carmacks Group the undiffer 
entiat ed rocks may be equivalent in part to e ithe r of these . 

CARMACKS GROUP 

Rocks (cTcv) correlated with the Carmacks volcanics of Bostock 
(1 936) and Cairnes (1910) occur in various parts of the project area, but are 
most extensive in west-central Snag map - area and in northeastern Stewart 
River map-area . Good exposures are seen in all three areas (see Pl. XVIII). 
Bostock's Carmacks Group (1936) includes acid volc anic rocks which in this 
report have been separated and mapped as the felsic volcanics, t he vari
coloured tuffs and the quartz feldspar porphyry . 

Detailed descriptions of the Carmacks Group by Bostock (1 936 , 
p. 40-42), Cockfield (1 9 21, p. 31 - 32), and Cairnes (1910 , p. 44-45) , are 
available and onl y a brief account of the lithology is given here. Rocks of the 
Carmacks Group weather a rich brown and are generally massive . Locally 
individual flows are marked by small benches or cliffs of good outcrop and 
these show up prominently in air photographs (see Frontispiece ) . The group 
includes altered andesite and basalt that var ies widely in litholo gy on a local 
scale, but which presents a more homo geneous aspe ct regionally . The rocks 
are dark green to black on fresh surfaces, but maroon, green and brown 
varieties are common everywhere . For the most part, aphanitic textures 
prevail but porphyritic types are also seen . The aphanitic groundmass is 
strongly altered . Phenocrysts of feldspar and augite in the porphyritic vari
eties , are fairly fresh. The Carmacks Group includes extrusive flo w rocks 
and tuff brec c ias in which the fragments are like the gro undmass . Locally 
plugs and dykes of diabase cut the basalt . These probably represent feeders 
£or the flow roe ks . 

The Carmacks Group is 2·, OOO or 3 , OOO feet thick locally, but its 
thickness varies from place to place and is generally only about 1 , OOO feet. 
The variation in thickness has not been studied sufficiently to construct an 
isopach map, but the rocks generally accumulated to greater thicknesses in 
the valleys than on the highlands . They are only locally warped and faulted 
and structure outlined by the d ip of layering largel y reflects depositional 
slopes . Where measured the volcanic rocks dip at angles l ess than 20 degrees . 
The Carmacks Group overlies older strata with distinct unconformity . 

Figure 12 is a sketch of stratum contours drawn on the base of the 
Carmacks Group . It approximates the present topography of the unconform 
abl e surface beneath the volcan i c rocks . Although the re are differences 
b etween t h e present topography a nd that just pr ior to deposit ion of the 
Carmacks Group as shown by these stratum contours these differences are 
relatively minor. The valleys of the Yukon River , Big Creek and Klotassin 
River were present before extrusion of the volcanic rocks . Similarly the 
highland separating the Big Creek and Klotassin River drainages was elevated 
before depos ition of the Carmacks Group . A notabl e difference is that the 
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Figure 12. Ske t c h map of stratum contours on thP base of the Carm acks 
Group (and pr o bable equival e nt rocks) in west - central Yukon. 
Note that the l ocal relief is of th e same magnitude as that s ee n 
today. Note a ls o that where the data is avai l abl e the mode rn 
topography and drainage have existe d , l arge l y unc h anged , since 
deposit i on of the Carmacks Group . Contrast this dia g ram with 
Figure 9. 

divid e between Big Creek and K l otass in Rive r has moved eastward sinc e 
deposition of the Carmacks Group. In pre-Carmacks time this divide coin
c id e d with the prominent north- tr e nding fe ldspar porphyry dyke swarm just 
southeas t of Apex Mountain . 

The Carmacks vo l c anic s can the r e for e be r egarde d as a veneer , or 
sheet deposit , of relative ly uniform thickne ss bene ath the present surfac e 
extrud e d from r e lat ive ly few centres. In contrast , the Mount Nans e n Group 
was extrude d from many isolate d centr e s and d e posite d as dis c ontinuous 
masses on a surface of gentle r e lief in whi ch th e pr e s e nt drainage syste m had 
littl e or no r e flect ion. 

Bostock (l 936b, p . 42 ) summari zed ev idence to show that the 
Carmacks Group is Miocene or older. An upper l imit on the age is now also 
available. The Ca rmacks Group overlie s and trun cates ro cks of the Nisling 



- S3 -

Range Alaskite and Mount Nansen suites and because these are Early Eocene 
(SS to 60 m. y.) the Carmacks rocks must be Eocene or younger. The best 
hope for narrowing these limits is to date the plant remains from the con
glomerate that underlies the Carmacks volcanics conformably. No good 
determinations of these fossils have so far been made. 

The Carmacks volcanics are tentatively considered equivalent to the 
Donjek volcanics found around Wellesley Lake (Snag map-area). This cor 
relation is explored in more detail elsewhere in this report. 

DONJEK VOLCANICS 

The informal, Donjek volcanics , is used here for rocks of inter 
mediate to basic composition, probably equivalents of the Carmacks Group, 
that are found extensively in south-central Snag map-area ( ITvd). The rocks 
are well exposed in many places particularly in cliffs along the valley of 
Grayling Creek and on the hills east of that strean1, 

The volcanic s are grey we at he ring, lapilli tuffs and tu ff-breccias , 
generally green and red on the fresh surface, but locally brown or grey. The 
rocks nearly everywhere contain euhedral white or yellowish plagioclase 
phenocrysts up to 3 or 4 millimetres long in an altered, aphanitic, fragmental 
groundmass; small altered hornblende phenocrysts are common, The rock 
is fragmental with clasts similar to the groundmass. They range in size to 
several tens of centimetres, and are generally angular. Locally, the unit 
includes fine-grained tuffs (see Pl. XVII). 

On Grayling Creek the Donjek volcanics clearly overlie the felsic 
suite of rocks and the Grayling Creek sandstone. Elsewhere the Donjek vol
canics directly overlie Nasina Quartzite with marked unconformity. Although 
none of the volcanic rocks are well dated they are tentatively thought to be 
Early Tertiary on the basis of poor plant fossils in the sandstone. The Donjek 
volcanics resemble the Carmacks Group, particularly in their stratigraphic 
relations and the two are provisionally considered correlative. The Donjek 
volcanic s are continuous with part of Muller's ( 196 7) unit 4, although this 
includes equivalents of the Mount Nansen Group as well as correlatives of 
the Donjek volcanics . 

The volcanics are essentially flat lying, their maximum preserved 
thickness being about 2, OOO feet. The surface on which the Donjek volcanics 
and related roe ks we re de po sited is one of mode rate relief (see Fig. 12), 
and the topography prior to deposition of these rocks was generally similar 
to that seen today . The Wellesley Basin, a small physiographic subdivision, 
predates deposition of the unit. 

LITTLE RIDGE VOLCANICS 

Chocolate brown, dun brown and reddish brown weathering volcanic 
rocks ( TLR ) are found in southeast Aishihik Lake map-area , where they over 
lie the Tantalus Formation unconformably. The rocks are resistant weather
ing and good exposures are found at several localities. In adjacent Laberge 
map - area they are referred to as the Little Ridge Volcanics by Bostock and 
Lees (1938) and the name is retained. 

On the eastern flank of Mount Cooper the Little Ridge Volcanics 
include diagnostic dark brown basalt i c flow rocks with a fresh aphanitic 
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groundmass and euhedral th in tabular labradorite phenocrysts to 1 cm across 
that generall y have a parallel orientat ion giving the rock a prominent tra
chyto id texture in most outcrops 0 Smaller, less conspicuous subhedral 
equant augite phenocrysts are also present . The flow rocks are generally 
amygdaloidal. In places they have small ovoid vesicles filled with pale blue, 
delicate "robin's eggs" of thin - shelled chalcedony . Elsewhere irregular 
amygdules of agate occur and elsewhere again the vesicles are filled with 
zeolite minerals. The Little Ridge Volcanics include, in localities along 
upper Kirkland Creek , purplish brown weat h ering mass ive tuff breccias and 
flow rocks. These rocks have boulders of basalt up to a metre across in a 
somewhat more crumbly basalt matrix . At several localities the l owest flows 
include a substantial number of boulders of the underlying hornblende grano 
diorite and pink quartz monzonite. 

The Little Ridge Volcanics overlie the Tantalus Formation uncon 
formably and elsewhere rest on the pink quartz monzonite or the hornblende 
granodiorite. The rocks dip gent l y eastward and are not folded though they 
appear to be faulted. They are nowhere more than 500 to 1, OOO feet thick. 
There is only moderate re lief on the base of the Little Ridge Volcanics . 
About 1, 500 feet maximum local relief can be demonstrated. 

The strong lithologic resemblance between the Little Ridge Volcanics 
and the volcanics of the Hutshi and Carmacks groups and the similar strati 

graphic relations of these three units suggests to the w riter, as it did to 
Bostock and Lees (1 938), that these units are broadly equivalent even though 
they may not be exact correlatives . Because they overlie folded rocks of the 
Tantalus Formation the Little Ridge Volcanics are Lower Cretaceous or 
younger . Rocks of the Carmacks Group are Eocene or youn ger. 

COLUMNAR BASALT 

On the mountain 8 miles Southwest of Mount Tyrrell in Stewart River 
map -a rea several small exposures of orange-brown weathering , columnar 
jointed olivine basalt (QT vbo ) are seen. The rocks appear to be part of a 
single, flat - lying flow perhaps 50 feet thick . They overlie , or are the upper 
part of, the Carmacks Group in this area. Although the olivine basalt is 
compos itionally similar to rocks of the Carmacks Group it is a muc h fresher 
rock . Because of this and because columnar jointing was not seen elsewhere 
in rocks of the Carmacks Group the olivine basalt is thought to be a younger 
separate unit. Columnar basalts, younger than the Carmacks Group, with 

w hich the rocks may be correlate d, are found in Carmacks map - area where 
they are c alled the Selkirk Group (Bosto ck, l 936a). The Selkirk Group, and 
equivalent ro cks in Whitehorse map-area , the Miles Canyon Basalt, are 
probably Pleistocene (Wheeler , 1961) . 

GEOLOGY SOUTHWEST OF SHAKWAK TRENCH 

The Shakwak Trench, a major lineament, is the locus of an important 
fault zone that juxtaposes two ent irely different terranes. The trench crosses 
the southwest corner of Snag map-area , and consequently the project area 
includes a small part of the spectacular l y exposed geology seen in the Kluane 
Ranges . Muller (1967) and Richter (1973) have mapped and described the 
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geology of large parts of the mountains adjacent to Snag map-area and Cairnes 
(1915) and Bostock (1952) have mapped the part of the region that includes 
the southwest part of Snag map -area . Because the geo lo gy of these mountains 
is complex and because it was only briefly studied little is added here beyond 
what is already known. On the accompanying map the geology of this area is 
much generalized and the follow ing description of the lithologic units is only 
an outline. Boundaries of most map-units in this area are probably faults. 

Volcanics Rocks 

Volcanic rocks ( PMv ) in southwest Snag map-area include aphanitic 
resistant , green basalt and a variety of tuffs and tuff-breccias . The rocks 
are pyritic and prominent bright orange gossans are common . Some of the 
basalt has calcite-filled vesicles and fractu res. Epidote forms ve ins in 
places . The rocks are massive and lack primary layering. For the most 
part the volcanic rocks are equivalents of Muller ' s unit 10 (19 67 ), a part of 
the Permian and earlier Cache Creek Group . However the volcanic rocks 
probably also include equivalents of Muller ' s unit 13 (1 967 ) - the N i colai 
Greenstone of Richte r (1973) . 

Sedimentary Rocks 

Two groups of sedimentary rocks ( PMs ), that are in some respects 
similar, are seen and mapped together in southwest Snag map - area . By far 
the commonest are those that occur on Mount Doyle . These are resistant , 
well - exposed , greywacke , argillite and siltstone with interbedded pebble
conglomerate and m inor limestone. Graded bedding and cross bedding are 
prominent. Correlatives are thought to be Muller ' s (1 96 7) Dezadeash Group 
(unit 16) and Richt er ' s (1973) argillite and greywacke . 

The other sedimentary r ocks include dark grey , recessive , thin 
bedded , pyritic slate wit h some Sqn dstone . Lenses of light grey c r ystalline 
bioclastic limestone yielded one collection of fossils which, though poorly 
preserved, include some that were tentatively identified by J . B . Waterhouse 
of the University of Toronto as species of Cancrinella and Neospirifer . These 
rocks are probably equivalents of Muller's unit 11 (1 967) , a formation of the 
late Paleozoic Cache Creek Group and R ic hter's argillite a n d limestone (1973) 
to which he assigned a Triassic and Permi an age . 

Ultramafic Rocks 

A lens of partly serpentinized per idot ite ( PRub ) separates the vo l
canic and sed imentary rocks on Miles Ridge . Th i s l ens continues into Kluane 
map - area w here Muller (19 67) included it in his Permian and/or Triassic 
unit 12 . 

STRUCT URAL GEOLOGY 

The main structural elements of the project area are the Yukon 
P lateau, Shakwak Trench, and W hitehorse Trough fold belt. Of these , the 
Yukon Plateau occupies b y far the largest part a nd onl y small parts of the 
Shakwak Trench (southwest Snag map - area) and Whitehorse Trough fo ld belt 
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(eastern Aishihik Lake map-area) are included. The following section briefly 
describes the structural geology of the project area and more particularly 
that of the Yukon Plateau. Much has already been written about the Shakwak 
Trench (Muller, 1967), and structures of the Whitehorse Trough, southeast 
of the project area, have been described by Wheeler (1 96 1). 

YUKON PLATEAU 

The northwest-trending structural grain of most of the older rocks 
in the Yukon Plateau is masked by metamorphism of the Yukon Group that 
took place in Triassic and earlier time and is much modified by intrusion of 
various concordant and discordant plutonic masses through much of Mesozoic 
time. Superposed on these structural elements are the early Tertiary north
ward trends related to intrusion of the Ni sling Range granitic suite (Fig. 9). 
This varied history and the preponderance of structureless granitic and vol

canic rocks gives much of the Yukon Plateau a homoe;eneous structural 
aspect. Figure 13 brings out this homogeneity, while emphasizing the grain 
imparted by the metamorphic and stratified rocks. The figure also shows 
that the metamorphic rocks form structural entities or belts surrounded by 
younger plutonic and volcanic rocks. These are the Aishihik Lake meta
morphic belt, the southwest Aishihik Lake metamorphic rocks, the Yukon 
River belt (in northeastern Snag map-area), the Stevenson Ridge inlier and 
and the Schist-Gneiss complex of Stewart River map-area. The major and 
minor structures of these divisions are briefly described below. 

Aishihik Lake Metamorphic Be 1 t 

The northwest-trending belt of metamorphic rocks that crosses 
Aishihik Lake map-area diagonally has a uniform structural grain which 
varies little through its length. The boundaries of the belt are generally 
discordant contacts with much younger plutonic rocks of the Nisling Range 
and Three Guardsmen suites, but on the east the metamorphic rocks adjoin 
those of the hornblende granodiorite. There the contact relations are con
cordant on a small scale and foliation in the granodiorite dips steeply and, 
parallel with that in the metamorphic rocks (see cross-section). Figure 13 
shows the generalized orientation of the foliation and lineation in rocks of the 
Aishihik Lake metamorphic belt. 

The foliation is a coarse schistosity defined by preferred orientation 
of recrystallized micas. For the most part, the recrystallization that pro
duced the schistosity has been so pervasive as to obliterate the crenulation 
foliation which it mimics. Older planar structures (such as the transposed 
foliation) are therefore rarely seen. 

Two linear elements are seen. By far the commonest and the only 
one shown on Map 17-1973 and Figure 13 is a coarse cr inkle lineation char
acteristic of the more micaceous rocks. This lineation results from open 
kinking of the foliation producing tiny folds with amplitudes of a millimetre 
and a somewhat larger wavelength. This linear element postdates deforma
tion that produced the crenulation foliation and is most likely related to folds 
of this foliation. An older linear element preserved only in the more quart
zose members, is a strong rodding or streaking of the quartz produced by 
intersection of two planar elements, presumably the crenulation foliation with 
the transposed planar structure. 
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In some areas deformation related to the crinkl e lineation has pro
duced a dominant joint set at right angles to the lineation . 

Small scale folds are uncommon . Those formed as a result of trans
position on the crenulation foliation have been obliterated by mica regrowth 
and the only small folds observed fold the coarse schistosity and locally the 
compositional layering coincident with it. These small scale folds generally 
plunge northward at gentle angles and are subisoclinal and asymmetrical in 
cross-section with a westward vergence . 

Lineation and folds in the metamorphic rocks around Aishihik Lake 
are onl y the products of the very youngest phase of the youngest deformation 
of these rocks . Schistosity was developed earlier . Recrystallization during 
deformation that produced the folds and crinkle lineation was minor and did 
not lead to development of a new fol iation . It i s not known how many times 
the rocks were deformed prior to this youngest event , or how many earlier 
phases made up the latest event . 

Stereograms and sketch maps (Figs . 13 and 14) show the orientation 
of the deformed planar element and the lineation related to the deformation . 
In the central part of the Aishihik Lake belt, foliation dips at moderate angles 
to the northeast and the crinkle lineation plunges gently northward. In t he 
northern part of the Aishihik Lake belt, the foliation dips more to the east and 
southeast, and lineation trends northeastward . 

The size, shape and locale of major folds in the Aishihik Lake meta
morphic belt is largely unknown , but a fold that folds the schistosity and which 
is presumably related to the crinkle lineation, crosses the southern end of 
Sekulmun Lake (~map and cross-section). Although the antiform was 
mapped in the field , the accompanying synform shown in the cross - section , 
was not observed and the shape of the fold shown in the cross-section is 
therefore hypothetical and based only on the sense of vergence indicated by 
small scale folds. 

It is remarkable that the isolated marble lenses within the Aishihik 
Lake metamorphic belt occupy a d .iscrete, narrow zone within the schis ts and 
are essentially absent away from this zone (see Fig . 7). The individual 
lenses are thought to represent the disrupted remnants of a once continuous 
limestone. Although the individual mar ble lenses have fold terminations in 
places , they do not together outline recognizable fo lds, pe rhaps a reflection 
of the degree of transposition of bedding. Similarly the close parallelism 
between compositional layering in the marbles and schistos ity in the pe liti c 
surrounding rocks also implies that transposition of bedding has been extreme . 
These considerations therefore suggest that the structural history prior to the 
phase t hat produced the present schistosity may not have been important . 

Several relatively small faults are inferred near the southern end of 
Aishihik Lake (see Map 17-1973) . They are vert i cal or ne a r-vertical and of 
small displacement. Because the faults cut young granitic rocks and fe lds par 
po rphyry dykes they are probabl y Tertiary in age . 
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Southwest Aishihik Metamorphic Rocks 

Metamorphic rocks in southwest Aishihik Lake map-area dip uni
formly northeast over large areas (see Figs. 13 and 14) and from a distance 
look like a gently dipping homoclinal sequence of bedded rocks. Their planar 
element is a coarse schistosity coincident with a weak, metamorphic com
posit ional layering. The reg ionally metamorphosed rocks have been strongly 
overprinted thermally in the entire southwest part of Aishihik Lake map - area 
as well as part of adjoining Dezadeash and Kluane Lake map-areas . The 
thermal event has promoted mica, garnet, staurolite and cordierite growth 
across the structural layering. It masks details of the schistosity and 
obliterates linear elements and other small-scale structures that may have 
existed. The schistosity, now modified by thermal overprinting, may be the 
same structure as that seen in rocks of the central Aishihik Lake belt. 

The marked difference in orientation of foliation north and south of 
the headwaters of McKinley Creek suggests that the valley of this stream may 
be faulted. 

Yukon River Belt 

Metamorphic ro cks that bound the Klotassin Batholith on the north in 
northeastern Snag map-area have a well-developed northwestward trend and 
are here referred to as the Yukon River belt (see Fig. 13 ). The boundaries 
on the northeast are indistinct. On the northwest the belt runs gradually into 
what appears to be a more homogeneous structural terrane. This seeming 
homogeneity may however be a reflection of a poorer understanding because 
of the lack of exposures here. On the southeast, the Yukon River belt is 
truncated by granitic rocks and overlain by volc ani c strata. 

The southern margin of the Yukon River belt is well defined and 
marked by the cont act between granodiorite of the Klotassin Batholith and 
schists and gneisses . This contact is sheared in places and is thought to be 
faulted for part of its length. The granodiorite shows distinct signs of shear
ing and cataclasis near its northern contact and this shearing dips steeply, 
parallel with the foliation in the schist s. Schist s and gne is se s near the con
tact do not differ texturally from those farther away and do not show thermal 
metamorphic overprinting. At two places small bodies of ultramafic rocks 
lie along the contact . The granodiorite is thought to have intruded the schists 
and gneisses about the time of their latest deformation and after development 
of their schistosity. The contact was initially concordant with slight local 
transgression. Differential movement took place along the contact during the 
last deformation (the folding) of the schists and gneisses because it marks a 
pronounced competence boundary. Movement on the contact was probably 
relatively small. 

Schistosity in rocks of the Yukon River belt trends uniformly north 
west but varies in dip direction because it has been folded (see Fig. 15). The 
folds are open structures w ith slight asymmetry and a southwe stward sense 
of vergence . They have sharp hinges and in their limbs the schistosity dips 
uniformly. Relatively small folds, perhaps 200 feet across and smaller, of 
the same shape, sense and orientation as the large folds, are seen at several 
places and are thought parasitic to the larger structures. The folds have 
amplitudes of about 10, OOO feet and a wavelength in the order of several miles . 
Their cross-sectional size indicates they are major structures that probably 
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affect rocks well below the surface, and their lateral extent (see Fig . 13) 
indicates they are regionally important structures . One of the folds is 
believed to be the continuation of a major structure mentioned, though not 
mapped, by Bostock (1942) (see Fig . 13). The axes of the major folds, though 
roughly parallel, diverge northwestward and the folds become correspond
ingly more open in this direction . 

The folds postdate development of the -schistos ity and were not 
accompanied by major recrystallization or formation of a new foliation. They 
are brittle structures formed late in the structural and metamorphic history 
and may be considered a post-metamorphic kinking on a regional scale . They 
are therefore late in the structural history as are folds in the Aishihik Lake 
belt and the structures may have originated at the same time. 

The folded planar element in rocks of the Yukon River belt is a 
coarse schistosity defined by preferred orientation of micas and by poorly 
developed compositional layering parallel with it. The schistosity results 
from pervasive late tectonic recrystallization of the rocks and is so well 
developed that it obliterates evidence indicating whether the schistosity is a 
recrystallized c renulation foliation or an axial plane foliation . The schistos ity 
of the Yukon River belt may have developed at the same time as that seen in 
the Aishihik Lake metamorphic belt. 

Lineation is poorly developed in most rocks of the Yukon River belt . 
In the more gneissic varieties, particularly some of the augen gneisses , a 
crude mineral streaking is all that is recognized , In more schistose members 
a poor crinkle lineation is developed locally . The best linear elements are 
quartz and quartz -feldspar boudins in the gneissic rocks . Not enough mea
surements of lineations were made in the Yukon River belt to generalize, but 
lineation and boudinage trends generally northwestward, The linear elements 
in the rock probably predate the open folding of the rocks as does the 
schistosity. 

Ste venson Ridge Inlier 

This structural subdivision (see Fig . 13) is referred to as an inlier 
only because a large part of its boundary is defined by younger volcanics that 
overlie the metamorphic rocks unconformably . The nature of the contact 
between the metamorphic rocks and those of the Klotassin Batholith is unknown. 

Rocks of the Stevenson Ridge Inlier belong to the Nasina Quartzite 
and their minor structure differs from that of the other , more schistose , 
structural divisions, In general , foliation trends northeast at right angles to 
the grain of other structural subdivisions and lineation shows a s imila r pre
ferred northeastward orientation (see Fig. 13) . A stereographic plot of poles 
to foliation (Fig . 15) suggests that the foliat i on is fo l ded about gently plunging 
northeast-trending axes. The foliation in rocks of the Stevenson Ridge Inlier 
is defined by strongly preferred orientation of micas , generally muscovite, 
and by segregation of the micas . Muscovite - r i ch layers are perhaps half a 
millimetre t hic k or less and are separated by quartz laminae more than one 
centimetre thick. Quartz shows strong preferred form and crystallographic 
orientation . The foliation is pervas ive and closely parallel with compositional 
layering . It is probably an axial plane foliation. Lineation in the Nasina 
Quartzite is a pervasive and strong fold mullion structure produced by inter
section of foliation and bedding, and by folding of the foliation. At some 
places a fine c rinkle lineation , parallel with the mullions, is developed in 
micaceous laminae. Small scale folds are rarely se e n. They fold the axial 
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plane foliation but were not accompanied by recrystallization that produced a 
new foliation , The sense of v·ergence of small scale folds is not known . 

Large scale folds have not been recognized in the Stevenson Ridge 
Inlier. Judging from the lack of continuity of the few marble lenses large 
folds may not exist because bedding has been strongly disrupted along the 
axial plane foliation. 

There is no evidence to show whether or not the foliation and folding 
of the Nasina Quartzite are contemporaneous with formation of crenulation 
foliation and folding in other structural subdivisions. The diversity bet we en 
structural trends in the Stevenson R idge Inlier and other structural divisions 
has no ready explanation, but may be the expression of a structural re -entrant. 

The northeast-trending fault along the southeast side of the valley of 
Dip Creek, is a young structure as suggested by the fact that it has topographic 
expression readily apparent on air photographs. The amount of movement is 
unknown, but its trace indicates the fault dips steeply and suggests that the 
sense may be north down relative to the south side . 

Schist-Gneiss Complex in Stewart River Map-Area 

The metamorphic rocks of Stewart River area do not form a discrete 
structural entity , but are part of a large, structurally homogeneous area 
that occupies much of Ogilvie, Stewart River and Dawson map-areas as well 
as adjacent Tanacross and Eagle Quadrangles in Alaska (see Fig. 13). In 
this large region structural trends are not regionally continuous and large 
scale folds have not been recogn i zed . The homogeneity of the pattern suggests 
that the deformation there has been more complex than in other parts of the 
project area and that it may have involved two or more folding events of 
relatively equal importance that produced a structural interference pattern 
tending to homogeneity. An understanding of the structure of this area 
requires more detailed study than the outcrop condit ions or the reconnais
sance nature of the present work have allowed. 

Foliat ion in the Schist-Gneiss Complex is a coarse schistosity 
defined by preferred orientation of micas and parallel with a crude metamor
.phic compositional layering . The schistosity is a strongly recrystallized 
pervasive crenulation foliation, the same as that seen in the Yukon River 
belt. 

A northwest-trending fault is inferred along the contact between the 
Pelly Gneiss and Klondike Schist in central Stewart River map - area. Not 
only is the contact between these rocks located approximately, but it is a 
gradational boundary that is by no means as steep as the indicated faulted 
relations may imply. This contact may instead mark a zone of movement 
along which two small alpine ultramafic bodies have been emplaced . 

WHITEHORSE TROUGH FOLD BELT 

The wedge of folded and faulted Laberge Group rocks in east - central 
Aishihik Lake map-area is a small part of what is herein referred to as the 
Whitehorse Trough Fold Belt. This structural division is unique in the pro
ject area because the rocks were involved in deformation at a much higher 
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level in the crust , and at a later time, than the metamorphic rocks . The 
deformation was not accompanied or followed by recrystallization as in other 
structural divisions and instead of s lip folding the deformation has been 
entirely by flexural slip . 

Folds trend north-northwest and are open and upright w ith somewhat 
sinuous axes . They are asymmetric and have a weak, but definite , westward 
vergence . At the surface anticlinal hinges are relatively broad w ith rounded 
hinges, whereas synclines are narrow w ith sharp hinge zones . Fold hinges 
are essentially horizontal . Some folds have wavelengths of about 10, OOO feet 
and amplitudes of 5 , OOO feet . Their size and shape indicates that the depth 
to which strata are folded is in the order of 10, OOO feet below the surface. A 
vertical fault zone disrupts one of t he anticlines and is the locus for injection 
of volcanic rocks. This structure may represent the upper part of a reverse 
fault that dips eastward at depth . 

At its northern end the belt of folded rocks disappears abruptly under 
cover of younger volcanic rocks and apparently abuts the massive green vol 
canics and granitic rocks. There is insufficient exposure to decide on the 
relationship between the folded rocks and the massive volcani cs , but a 
possible interpretation of the evidence is that the two are separated by a fault . 
Such a fault may have existed during or prior to , deposition of the Laberge 
Group and may have been reactivated during folding of the rocks . A faulted 
relationship at the northern end of the fold belt is not incompatible with the 
aeromagnetic data (see Fig . 16) . 

On the west the folded strata are separated from older crystalline 
rocks by an important zone of faults that is overlain by younger volcanic rocks . 
The nature of the fault zone is unknown but its latest movement probably post 
dates or is contemporaneous with the folding, and the effect of the faults has 
been to drop the block between the crystalline and folded rocks . 

Rocks of the Whitehorse Trough were folded after deposition of the 
Tantalus Formation and before extrusion of the Hutshi Group unconformably 
on Tantalus strata . Although neither of the units is well dated they indicate 
the time of folding of the rocks to be broadly mid-Cretaceous . 

AEROMAGNETIC DATA 

Total intensity aeromagnetic maps are available for the project area 
and for adjacent parts of the Yukon . Because these data have proven useful 
in the mapping and interpretation they are briefly discussed in the following 
paragraphs. 

A compilation of the total intensity data for the Yukon shows that 
aeromagnetic intensity increases gradually in a northeastward direction at 
about 3 . 5 gammas per mile. However, the total intensity compilation shows 
only vague correlat ion with geological features and emphasizes the regional 
gradient. On Figure 16 areas of high, moderate and low aeromagnetic relief 
are subjectively distinguished for much of west-central Yukon , Although 
exact boundaries are not reproducible the character and location of the 
highs and lows are evident . Because the treatment has not been rigorous no 
absolute values for the degree of aeromagnetic relief can be assigned. An 
aer omagnetic relief map such as this is more indicative of abrupt changes in 
magnetic susceptibility of rocks than is the total field map from which it is 
derived. 
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Figure 1 6 . Subjective sketch map to distinguish areas of high, moderate 
and low total fi e ld ae romagnetic re lief in west - central Yukon . 
The project a r ea is indicated by the dotted outline . 
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The aeromagnetic relief sketch shows a strong northwest grain 
expressed by both high and low relief areas . If the effects over the Shakwak 
and Tintina tr ench es and Teslin lineament are neglected this strong north
west grain is much subdued and the intervening count ry takes on a much more 
homogeneous aspect. 

This homogeneity in much of Yukon Plateau is not surprising . It is 
a reflection of the diversity of structural trends in the metamorphic rocks , 
the preponde ranee of undeformed granitic rocks and the wide spread presence 
of young unfolded volcanic rocks (see Figs. 9 and 13). 

In most of the Yukon indiv idual magnetic relief features can only be 
related roughly to specific lithologies or structures. Nevertheless general 
izations can be made . Ultramafic rocks show good correlation with zones 
of high magnetic relief. The metamorphic rocks are mostly represented by 
low relief zones , with some areas of moderate relief . The Ruby Creek 
Batholith and its continuation is expressed as a low relief zone whereas the 
Klotassin Batholith and equivalent rocks show as areas of moderate aero 
magnetic re lief. The green massive volcanics of northeast Aishihik Lake 
map-area and similar rocks in southwest Snag map-area show up well as 
high relief zones . Perhaps surprisingly there is no evidence of the Nisling 
Range Alaskite and its related volcanic and porphyry suites in the magnetic 

maps. Most individual small re lief areas shown on the sketch can be related 
qualitatively to specific geo l ogical features and are therefore not true anom
alies . However some zones of magnetic relief are puzzling and seem to have 
no explanation in the geology . One of these is the combined high and low 
relief zone that trends northwest across the southern boundary of Aishihik 
Lake map - area. 

Known mineral deposits in the project area are not of sufficient size 
or magnetic mineral content to be expressed on the magnetic: maps . In most 
instances the magnetic influence of geological structures or rock- units 
o b scures or obliterates any expression such occurrences might have. The 
Mack ' s copper deposit, a fairly large occurrence of massive magnetite , is 
a case in po int. This deposit is enclosed by the magnetically responsive 
green massive volcanics that totally mask the response of the magnetite. The 
smaller magnetite skarns in Aishihik Lake map-area , thou g h enclosed by 
metamorphic rocks w hose response is weak, are too small to g ive co n c lus ive 
aeromagnetic indication of the ir presence w ithout prior k nowledge . The aero 
magnetic maps are a poor prospecting tool by themselves. W ith accompany
ing geology , geochemical and conventional prospecting data in support , 
however, these maps are more useful. 

MINERAL OCCURRENCES 

A number of mineral occurrences are known in t he project area, but 
none are presently economic and, aside from bulk sampling of some deposits, 
no mining has been carried out . Many of t he mineral occurrences have char 
acteristics in common w ith each other and individual showings c an be classed 
as one of several distinct types. W hile summary descr iptions of the p~op 
erties are included a general description of these types is given here . 
The main classes of mineral showings are as follows: 
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1. Chalcopyrite, scheelite and/or molybdenite in 
magnetite ska1·ns related to Mesozoic granitic 
rocks. 

2 . Chalcopyrite in magnetite skarns in volcanic 
rocks. 

3 . Disseminated chalcopyrite and/or mol y bdenite 
in and near Tert ia ry acid volc anic and plutonic 
rocks . 

CHALCOPYRITE , SCHEELITE AND/OR MOLYBDENITE IN 
MAGNETITE SKARNS 

Skarns , generally with magnetite , occur at a number of showings in 
central Aishihik Lake map - area close to Mesozoic or Tertiary granitic rocks, 
These skarns carry diopside, epidote , idocrase, garnet , and calcite. 
Economic minerals are chalcopyrite and scheelite , but locally they carry 
molybdenite or sphalerite . Pyrrhotite is found at some of the showings and 
malachite is a common alteration mineral. The skarns are irregular and 
generally lens-shaped having their greatest dimension along the layering of 
the marble lens they replace. The marble d iffers from one showing to 
another. At some it is a snowy white , coarsely crystalline rock, at others 
a laminated or banded, grey , finely crystalline marble. Generally it is fetid. 
Skarn minerals form massive lenses in the marble at some places , but in 
others occur as segregations along the layering of the rock . They are 
commonly coarsely crystalline , spectacular looking rocks. 

At many of the showings in central Aishihik Lake area , feldspar 
porphyry dykes are common (Hopkins, Janisew). At others (e. g . Moraine) , 
granitic rocks of the Three Guardsmen type are seen adjacent to the skarn,. 
At still others (Se kulmun) Nisling Range Alas kite occurs close to the showings . 
It seems unlikely that all three of these plutonic rocks are mineralizing agents 
and because some of the dykes appear to post date the mineralization the Three 
Guardsmen granitic suite probably is the important one . 

CHALCOPYRITE IN MAGNET ITE SKARNS IN 
VOLCANIC ROCKS 

The Mack's copper property is the only example of a skarn developed 
in carbonate -rich volcanic rocks in the project area. In adjacent Whitehorse 
map-area simil ar occurrences are known . The skarn replaces a limy part of 
the green volcanic rocks that are thought to be Triassic, but no younger gra 
nitic rocks, to which the mineralization may be related, were seen in the 
vicinity. Whether the skarn in the volcanic rocks is genetically related to 
those found in limy lenses in the metamorphic rocks is unknown, 

The gree n volcanic rocks are now thought to be equivalent to similar 
rocks mapped by Bostock (1 936) in Carmacks map-area, and included by him 
in the Mount Nansen Group. They extend along the Teslin lineament for some 
distance and are favourable to exploration for similar skarn occurrences . 
Campbell (1 967) has mapped rocks, probably e quivalent to the green volcanic s, 
in Glenlyon map-area (i . e. his map - unit 16a). 
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DISSEMINATED CHALCOPYRITE AND/ OR MOLYBDENITE 
IN ACID PLUTONIC ROCKS 

By far the largest number of mineral occurrences in the project area 
are in, or close to , rocks of the Nisling Range Alaskite suite , but although 
the type of mineralization is uniform its mode of occurrence is varied . The 
mineralization consists of disseminated very fine grained pyrite, chalcopy 
rite and molybdenite , commonly difficult to see . At many showings the rocks 
at the surface are deeply weathered and leached so that only iron oxides 
remain; malachite is present locally. Where mineralization occurs, rusty 
gossans are common, but because of the widespread presence of pyrite , 
ochre weathering colours are by no means unique to areas mineralized with 
copper. 

Mineralization occurs in plutonic, subvolcanic, and volcanic rocks 
at various localities and the rocks are reported to have geochemically high 
background values in copper and molybdenum. At some showings the min 
eralization occurs in one or two dykes related to the alaskite suite , else
where it is confined to volcani c rocks or feeder pipes related to them and at 
other places the mineralization may be found in a part of a batholith of these 
rocks. In summary there seems no size of body of these rocks in which 
mineralization may not be found and no type of body preferred for mineral
ization. The mineralization at any showing is usually , but not necessarily , 
confined to rocks of the alaskite suite and at some localities it extends beyond 
them into the host rocks . There seems to be no obvious corre lation between 
the occurrence of mineralization in the alaskite (or related rocks) and the 
type of rocks invaded by it. 

SUGGESTIONS FOR MINERAL EXPLORATION 

Future exploration in the project area, and in other parts of west 
central Yukon , should consider that only one or two suites of rocks in this 
region have proven potential value as hosts to mineral deposits . The most 
important is the Nisling Range Alaskite with its related volcanic (Mount 
Nansen Group) and subvolcanic rocks. Molybdenite , copper and tungsten 
mineralization occur in rocks of this suite at many places, not only in the 
project area , but in adjacent regions. The Nisling Range Alaskite is equiv 
alent to Souther's (1971) younger quartz-monzonite, Wheeler's (1961) leu
cocratic granites and Aitken's (1959) alaskite and quartz-monzonite. Many 
of these equivalent rocks have associated mineralization like that found in 
the project area. Rocks of this suite are worthy of careful examination , but 
study is required to determine which members of the suite or which environ
ments within it are most favourable to the concentration of metals . The 
mineralization discovered in these r ocks to date tends to be widespread , but 
is too low grade to be presently economical. 

Carbonate rocks within the Yukon Group in central Aishihik Lake 
map - area have been metasomatized to copper- and tungsten-bearing mag
netite skarn near Cretaceous granit i c rocks. These skarns bear careful 
examination because of the ir similar ity to those of the Whitehorse copper 
belt. Unfortunately large c arbonate lenses are uncommon within the meta
morphic rocks of central Aishihik Lake map - area. Some parts of the area 
are more likely to contain large carbonate lenses than others . Although the 
copper content of these rocks has been investigated in some detail their 
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Fi gur e 17 . Index map of known m ine ral occurrences and mine r a l propertie s in the project area. Property names are those in most common use. A complete li st of references and br i e f descriptions of the occurrence s a r e given in the t e xt. 
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tungsten potential has been generally neglected . 
the light of the re g ional geolo gy and in view 
tungsten potential , 

They bear re -evaluation in 
of their v irtually untested 

The peridotites in Snag map -area are p otential hosts to copper and 
nickel miner alization and may al so cont ain asbestos. To the writer 's know 
ledge these poss ibilitie s have not been investig ated because the ultramafic 
occurrence s were not known prior to t he present invest igation . Nickel and 
copper are kn own in some of the peridot ites southwest of Shakwak Trench. 

D i sseminated chalcopyr ite i s k nown at two localities in Carmacks 
map - area in schlieren w ithin t he ho rnblende granodiorite (Tempel man - Kluit , 
1973). It is not inco n ce ivable that these rocks , extensive in the project - area, 
may carry similar mineralizat ion the re. 

The congl omerate that underlies volcanic rocks of the Car macks 
Group at many places in Stewart R iver , Ogilvie, Snag and Carmacks map 
areas is a potential host to fossil pla cer concentration s . The conglomerate 
is known to contain minor amounts of gold at one or two l ocalit ies . 

Coal is found in rocks of the Laberge Group in eastern Aishihik Lake 
map-area and is also interbedded with conglomerates and sandstones 
beneath the Carmacks Group . The deformation of, and imperfect under 
standing of facies c hanges within , the Laberge Group makes exploration for 
coal in these rocks difficult. The coal in conglomerate beneath the Carmacks 
Group is a low quality lignite in thin seams , but that in t he Laberge tends t o 
be a more a cceptable product . 

The Tertiary quartz porphyry in Stewart R iver map - are a and the 
felsite of Snag map-area offer some pot ential for gol d conce ntrations , but 
are n ot kn own to have associated base metals . 

Although t he project area includes many variet ies of , and large areas 
underlain by , metamorphosed Paleozoic and older rocks , few , if any , of the 
mineral occurrences are genet ically related to the se. Whethe r mineralization 
may be expected in t hese older rocks i .s unknown , but considering the dearth 
of related mineral occur rences in these strata in west-central Yukon and 
adjacent Alaska generally, it see ms unlikely that they co ntain important 
unfound depos its. In v iew of their metamorphic and structural history it is 
certain t hat any d epo sits related to these rocks , if found, w ill be strongly 
recrystallized and partly remobilized . 

LIST OF MINERAL O CC URRENCES 

Following is list of mineral properties in t he pro je ct area w ith brief 
descriptions and a list o f references. Locations are shown o n the geol ogical 
maps by m ineral or metal symbols, but for convenience the names of the 
showings are indexed in Figure 17. Only properties w here mineralization is 
known a r e listed. The des cr iptions are based lar ge l y o n the references as 
the writer has v i s ited only a few of the properties. No descr iptions are 
available for some of the showings . The names of t he properties are those 
in commo nest use; in various cases these are c laim names, names of people , 
names of topographic features or names of mining companies. The index map 
of Figure 17 also shows those c reeks in the project area where place r mining 
has be e n c arried out at some time . 
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N63° 03 1 Wl40°11 1 

Dis seminated magnetite, pyrite, py r rhot ite, c halcopyr ite and molyb
denite occur in flat -ly ing intermediate volcanic rocks p r o bably equivalent to 
t h e Mount Nansen o r Carmacks g r oups . T h ese volcanic rocks overlie h o r n 
blend e g r anodiorite and metamorphic rocks of th e sc hi st gne iss unit uncon
fo r mably . Bulldozer trenching was done in 1 97 0. 

AZTEC N 62 °44 1 w 138°58 1 

Refere n ce : 

Craig and Laporte (1 972, p . 54- 55) 

Minor molybdenite occurs i n quartz ve ins cutting hornblende grano 
diorite of the Klotass in Bat holith. The area i s geoc hemically anomal ous in 
molybdenum and coppe r. 

BA TRICK N 6 2 °32 1 w140 °5 7 1 

Refe rence: 

Bostock (1952 , p . 44 - 45 ) 

A vein of hy drous manganese oxide (psilomelane) about 20 inches 
wide is exposed for a length of 25 feet. The v ein lies w ithin and parallel to 
a c id tuffs of the ar g illaceous chert sequence and dips 45" no rthwest . 

A channel sample a cros s 20 inches as s a yed 71.9 % Mn203, 1.4% 
Fe203 , 5 . 4 % H 2o and 21. 6% insolubles. 

BID N 6 2 °45 1 

Reference : 

Craig and Laporte (1 97 2) 

Small sparsely mineralized quartz veins and veinlets with p yrite and 
molybdenite and with p yrite and c h.alcopyr ite cut leuc o cratic granites equiv 
alent to the Nisling Range Alaskite, whic h invad e the Klotassin Batholith. 

BOMBER N62°43 1 

References : 

Findlay (1 96 7, p. 32-34) 
Green and Godwin (1 964, p. 22-24) 
Green (1 966 , p . 39 -42) 

W l38 °5 0 1 

A serie·s of northwest-trending, steep -dipping ve ins cont aining galena, 
sphalerite , c hal copyrite and pyrite cut rocks of the Klotassin Bat holith at 
this showing. Much under ground work and d r illing has been done and a hand 
sorted shipment of 48 ton s was shipped for testing . This shipment assayed 
68% lead and 16 1. 1 oz/ton silver. Silver-lead ratios v ary from 4 to 1 to 
1 to 2, 
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BO REAL N 62°44 1 wu9°11 1 

Reference: 

Craig and Laporte (1972, p. 42-43) 

This is a zone geochemically anomalous in copper and molybdenum. 
The property is underlain by rocks of the Klotassin Batholith intruded by 
dykes of intermediate composition . No mineralization has been found. 

BUTLER N 63°55 1 w140°35 1 

Referenc e : 

Craig and Laporte (1972, p . 51-52) 

A chalcopyrite-bearing epidote - magnetite- skarn 50 feet w ide and 
500 feet long is found at the contact of a marble lens with a Cretaceous? 
monzonite stock. One half mile northeast is a galena-tetrahedrite carbonate 
vein assaying 96 . 5 oz/ton silver and 36. 2% lead. 

CASINO N 62°441 w133°50 1 

References: 

Archer and Main (1971) 
Cockfield (192 8 in Bostock, 1957, p. 576 -578) 
Craig and Laporte (1 97 2, p. 55 -57) 
Findlay (1967, p . 3 2-34) (1 969 , p . 39 -40) 
Green and Godwin (1 954, p. 22-24) 
Green (19 65 , p. 34 - 35) (1 966 , p. 39-42) 
Phillips and Godwin (1970) 

Disseminated pyrite , chalcopyrite and molybdenite are found in, and 
close to, a Tertiary pipe or plug of acid volcanic brec cias that invades the 
Lower Mesozoic Klotassin Batholith. Rocks of the brecc ia pipe or plug are 
believed to be equivalent to similar acid volcanic rocks seen on Mount 
Cockfield and are tentatively correlated with volcanic rocks and dykes of the 
Mount Nansen Group. Much drilling and bulldozer stripping has been done on 
the property and reserves of 17 9 million tons grading 0. 37 % copper and 
0. 023 % MoS 2 are indicated. 

co N 62 °4 01 w 138°3 01 

Reference : 

Craig and Laporte (1 972 , p. 64-67) 

Sparse copper and molybdenum mineralizat ion is widely disseminated 
in quartz monzonite that intrudes the Klotassin Batholith . The quartz monzon
ite may be genetically related to the nearby volcanic rocks and is thought 
broadly correlative with the host rocks at Casino. Considerable drilling , 
indicating uniform grades of about 0. 03% copper and 0. 01 % molybdenum , has 
been done. 
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COCKFIELD N 6 2 °39 1 W l 38°28 1 

Narrow veinlets of chalcopyrite and molybdenite are found in pyrit i c 
volcanic rocks and their underlying plutonic equivalents. The volcanic rocks 
are probably equivalents of the Mount Nansen Group. 

CONN AUGHT N 63°55 1 w 140 ° 58 1 

References : 

Craig and Laporte (1 972 , p . 32-34) 
Findlay (1967 , p . 29) (1969a, p . 32 - 33) (1969b, p . 20) 
Green (1966, p . 28) 

Five or more northeast-trending quartz veins which contain arseno
pyrite, galena and some tetrahedrite and sphalerite are known in metamorphic 
rocks of the Pelly Gneiss and Nasina Quartzite. Much bulldozer work and 
considerable drilling has been done on the property and a 19.5-ton hand
culled sample was submitted for testing. This sample assayed 67 % lead and 
67 oz/ton silver . 

CROCK N 62 °34 1 W l 38°l5 1 

Reference: 

Craig and Laporte (1972, p . 68) 

M inor amounts of disseminated chalcopyrite are found in rocks of 
the Klotassin Batholith. 

ENCHANTMENT N 63°53 1 W l40°24 1 

Float of galena has been found at the head of Enchantment Creek and 
stream sediment samples are anomalous in lead. 

FIFTY N63°54 1 w140°38 1 

A high magnetite skarn with some chalcopyrite occurs in a lens of 
marble in metamorphic rocks of the Pelly Gneiss near its contact with a 
hornblende monzonite. 

HAYES N 62°39 1 Wl38°02 1 

Traces of chalcopyrite and molybdenite are s een in altered pyritic 
rocks of the schist and gneiss un it s. 

HOPKINS N6l 0 17 1 w 15 6°53 1 

References : 

C airnes (1909, in Bostock,1957, p . 281-282) 
Findlay (1969, P:-2 8) 

This is a well-known showing first staked in 1907. A number of 
small lenses of skarn are found in marble in biotite schi sts of the Yukon 
Group. These are spatially associated with g reen aphanitic dykes of 
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intermediate compos ition that cut the metamorphic rocks. The skarn con 
sists of magnetite, pyrrhot ite, c hal copyr ite and scheelite and l ocally con
tains garnet and idocrase; molybdenite is noted in some showings . Skarn 
lenses are conformable w ith the foliation _in the schists that enclose the 
marble host. Limited work has been done on these showings . 

JANISIW N6l 0 l6 1 w 137 °0 0 1 

Reference : 

Cairnes (1909, in Bostock, 195 7, p . 281 - 282) 

Magnetite and c halcopyrite occur in skarn found in the small marble 
lenses that are part of the b iotite schist unit . Scheelite and molybdenite are 
reported locally . The mineralization is found near contacts of the marble 
with granitic rocks and dykes . Some drilling has been done . 

LUBRA N 63°56 1 W l 40°50 1 

Several quartz veins , weakly m ineralized w ith argentiferous galena 
and arsenopyrite, cut metamorphic rocks. Silver to lead ratio is about 1 to 
1 and gold asays up to 0 . 5 oz/ton can be o btained from arsenopyrite-rich 
portions. 

MACKS N 61°37 1 Wl36°l l 1 

References: 

Cairnes (1 909 , in Bostock, 1957, p . 280 - 28 1) 
Green (1 966 , p.44 -4 6) 

This showing , f ir st staked in 1904, has been explored with consider 
able drilling and underground work . Mineralization occurs on two k nolls 
about 500 feet apart and is found in a high-magnetite skarn with considerable 
chalcopyrite . Garnet , epidote , diopside and idocrase are the commonest 
silicate minerals, but const itute only a small proportion of the minerali ze d 
rocks . Some gal ena and cons iderabl e amounts of specular hematite were 
noted ; azurite and m alachite are widespread . The mineralization occurs as 
irregular repl acement lenses within dense, massive , g reen, altered volcanic 
rocks of probable Triassic age. The limestone bed, mentioned as the host 
to ore in earlier reports, was not found , 

MARGUERITE N 62 °47 1 w 133°391 

Reference: 

Craig and Laporte (1 972 , p . 5 1- 52) 

Traces of chalcopyr it e were found in schist and gn e i ss close to the 
northern contact of the Kl otassin Batholith over an area which is geochemi• 
cally anomalous in copper . 

MORAINE N 6 1 °02 1 W l 36°43 1 

Several irregular skarn lenses mineralized with pyrrh ot it e , chalcopy 
rite, molybdenite and scheelite are found over a lar ge area. The skarn is 
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formed in marble within rocks o f the biotite schist unit and is genet ically 
related to nearby granitic rocks . 

NUT ZOT IN N 6 2 °02 1 w140°51 1 

Traces of copper oxides are found in skarn within calcareous vol
canic rocks . 

ONION N6 l 0 0l 1 w140°38 1 

Reference: 

Papezik, V . S . (19 55) 

Heazlewoodite and pentlandite occur with pyrrhotite in a narrow 
stringer at the contact of serpentinized peridotite w ith sedimentary and vol
canic rocks of Early Permian to Late Triassic age. 

PER N 63°59 1 

References: 

Cockfield (1921, p . 52) 
Green (1966, p . 26-28) 

w 140°47 1 

A northeast - trending ve in occurs in volc anic rocks probably equiv
alent to the Carmacks Group w hi c h overlie metamorphic rocks . The vein is 
from several inches to 2 feet wide and was traced about 200 feet . The best 
chip assay reported returned 12 . 5 oz / ton silver , 26. 4% lead, 4 . 7 % zinc , and 
0 . 04 oz/ton gold over a 2. 5-foot width . 

Cinnabar was found in the slui ce boxes of place r miners while work
ing this portion of the Sixty Mile River gravels but the source was never found . 

RIP N 6 2 ° 041 w140°58 1 

Reference: 

Cairnes (1915, p. 121-122) 

Disseminated c halcopyrite and pyrite occur in quartz veins that cut 
sheared, pyritic vo lcanic rocks of intermediate composition. Low gold 
values are reported . 

RUDE CREEK N 62°40 1 W l 38°38 1 

Reference: 

Cockfie ld (1927, in Bostock, 1957, p. 578 - 581 ) 

A l ens of massive gal ena and sphalerite fifteen fe e t l ong and up to 
three feet wide occurs in rocks of the Klotass in Batholith. 

SANTA N 63°32 1 Wl40° 36 1 

A quartz ve in several feet w ide containing silver - bearing gale n a cuts 
rocks of the Klond ike Schist. 
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SEKULMUN N 61°30 1 w137°32 1 

Sphalerite and minor galena occur in garnet diopside skarn developed 
in well laminated fetid crystalline marble interfoliated with biot ite schists. 
The skarn is close to outcrop of Nisling Range alaskite to which it is probably 
related. Considerable drilling was done in 1970 and 1971 . 

TONI TIGER N 61°50 1 w 139 ° 29 1 

Reference: 

Craig and Laporte (1972, p . 40-41) 

Disseminated pyrite, arsenopyrite , chalcopyrite , molybdenite and 
scheelite are found in skarn developed in rocks of the Schist - Gneiss unit at 
their contact with biotite granite. 

TRUDI N 62°03 1 w140 °5 91 

Some drilling was done in pyrite -bearing volcanic roe ks that contain 
geochemically anomalous copper values . Minor values were obtained. 

VINA N 62 ° 50 1 w 139° 501 

Reference: 

Craig and Laporte (1972, p. 35 - 37) 

Narrow fractures , containing minor amounts of pyrite , chal copyrite 
and molybdenite are found in rocks of the Klotassin Batholith which are cut 
by a variety of dykes near t h e property . 

ZAPPA N 62°45 1 Wl38°59 1 

Reference: 

Craig and Laporte (1972 , p. 46 - 47) 

Altered quartz porphyry possibly equivalent to that at Casino intrudes 
the Klotassin Batholith. No mineralizafion was seen, but the area is 
anomalous in copper and molybdenum . 
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P l ate I . Looking southwest across Ittlemit Lake (Aishihik Lake map
area) at exposures of the Ruby Range Granodiorite . The 
photo shows th e glaciated characte r of this part of the project 
area. GSC Photo No. 202300 

P late II. Glacial e rratics at 5, OOO f eet e l evat ion . Looking s o uthward 
up S eku lmun Lak e (A i shihik Lake map - area) . GSC Photo 
No . 202300 - A 
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P l ate III. The diss ected surface of th e Yuko n P l ateau in th e gla c iated 
part of Aishihik Lake map - a r ea. Looking south across 
Isaac Creek at rocks of the Nis ling Range Alaskite . GSC 
P h oto N o . 202300 - B 

P late I V . Looking e.ast across the outl et of Aishihik Lake; G iltana Lake 
is in the right middle distan ce . Note t h e gl ac i a ll y scou red 
surface and the exce ll ent exposur e s (of the biotite schist unit 
with c arbonat e l e ns e s) even on th e va lle y fl oor . GS C P h oto 
No. 202300- C 
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Plate V . Vie w of th e Whit e Rive r l ooking downstr e am; the mouth of 
Ladue River is in th e l e ft fo r eg r ound (Ste wart Rive r map - ar e a) . 
This topography i s characte risti c of t h e diss ec t e d Yukon 
Plate au in the ung l a c iated parts of the projec t are a . GSC 
Photo No . 202300 - D 

P lat e YI . View to southwe st from be tween K l otassin and ·Nisling r i ve rs 
(Sna g map- ar e a ). Note the monotonous topo graphy, th e ge n e ral 
lack of exposu res , and th e frost h eaved b locks in th e for e 
ground. St. E lias M ountains in th e distance . GSC Photo 
No . 202300 - E 
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P late VII . View northeastward across Colorado Creek toward Mount 
Cockfield (Snag map - area). Note th e l ack of exposure s and 
th e d i ssected nature of the P l ateau topography. GSC Photo 
N o . 202300-F 

P lat e V III. Eastward v iew of t h e mountain 10 miles south of Apex 
Mountain . This t opography is cha racter istic of th e ungla c i
ated part of t h e proj ec t area . GSC Photo No . 202300 - G 
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Plate IX . Wood e n wheelbar r ow dat ing to t h e ear l y part of th e century 
at the Mack' s copper property in eastern Aishihik Lake map 
area . In this dry countr y , deterioration of wood is ve r y slow 
and th e wh eelbarrow is still fun ct i onal. GSC P h o t o 
No . 202300 - H 

P l ate X . View we stward along the axis of the Dawson Range showing 
castella te d out crops o f granodior ite of Klo t ass in Batholith . 
T he Casino copper molybdenum occurrence is in the mid dle 
di stance . GSC P h o t o No . 202300 - I 
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P la te XL Exposures of coa l w ithin the Labe r ge Group in a tr e n c h on the 
e ast sid e o f Aishihik Lak e map- a r e a , N ote the disrupt e d 
nature of the s e ams whic h mak es exploration for and minin g of 
them a pro bl em. G SC Photo N o . 202300-J 

Plate XII . Castles of Coffee Cr ee k g raniti c r ocks in north east Sna g map 
ar ea, Such w e athe ring forms ar e chara c t e ristic of the upl and 
o f th e Yukon Plate au and provid e th e onl y o ut c rop in the un gla 
ciated part of the country. GSC Photo No . 202300-K 
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Plate XIII. Castellated weathering forms in granitic rocks in north - central 
Aishihik Lake map - area northwe st of Buffal o Lake . The 
helicopter in the r i ght middle distance gives an idea of the 
size of some of these features. GSC Photo No. 202300 - L 

Plate X IV. 

A lone 11 castle 11 of Coffee 
Creek Gr a nite in th e 
Dawson Rang e (Snag map
area). GSC p h o t o 202300-M. 
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Plate XV . " Castles" of hornblende g ranodiorite of the Klotassin Batholith 
in Snag map-area . Note that these peculiar weather ing forms 
are restri cted to the ridges and that little outcrop is found on 
the s lopes . GSC Photo No . 202 300 - N 

Plate XVI. View north a c ross the valle y of Nordenskiold River from 
Mount Cooper (Aishihik Lake map-area) . Chert- pebble 
conglomerate of the Tantalus Formation disconformably 
overlies pink quartz monzonite . GSC Photo No. 202300 - 0 
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Plate XV II . Airfall tuffs of var ie d compos ition n ear the base of the Donjek 
River volcanics . Althou gh th is is the onl y expos ur e of its t ype this out c r op 
g ives an idea of the variety in composition an d texture of this volcan i c suite . 
T hi s o utcrop is in the eas t ban k of D on jek River a b out 10 miles ups t ream 
fr om the m o uth of N isling River (Snag map - area). GSC Photo No . 2023 00-P 

Pl a t e XVIII. Flat - l y ing fl ows and tu ff - brecc ias of bas a lt of th e Carmacks 
Group in n or theast Ai s hihik Lak e map - area . Man y of the dry south facing 
~lopes in central Yukon a r e cove r e d only w ith grass a nd small scattere d 
stands of popla r as in the slope in this photog raph. GSC Photo No . 202 3 00 - Q 
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Plate XIX 

Massive light weather in g 
s andstone o f th e Labe r ge 
Group in northe ast 
Aishihik Lake map - area. 
Note the darker t ab ul a r 
lime cem e nte d conc r e ti ons . 
GSC Photo No . 202300 - R 

Plate XX . Good exposures like this one are comm on for most o f the l ength 
a l ong th e northeastern side of the Yukon R iver. This outc rop of Pelly 
Gneiss is opposite the mouth of Britannia Creek . GSC Photo No . 202 3 00 - S 
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APPENDIX I 

Foss ils coll ected fr om shal y beds l ow in the Tantalus Formatio n . 
Small outcrop on e ast side of Carmacks road at Mil e 88 . 3 N61 ° 55 ' 
Wl 3 6° 0 8 . 5 '. I dentifi ed and r eporte d by G . E . Rous e , Univ. Brit. 
Columbia. GSC Loe. No . 86352 . 

The fo llowing plants have been identified ; the number of specimens 
is in brackets . 

Ferns : 

Caytonian 

pteridosperm: 

Conifera l es : 

Uncertain 

Affilia t i on: 

Coniopter is brevifo lia (Fontaine ) Bell (2) 

Late Ju r assic - Ear l y C r e t aceous 

Coniopteris a l a ta (Fontaine) n . comb . (2) 

Ear l y C r e ta ceous 

Coni op t e ris r i gidu m (Vassilevsky) n . comb. (4 ) 

Ear l y Cretaceous 

Coniop teris sp. cf. C. yu konensis B e ll (4) 

Sagen opter is e ll ipti c a (Fonta ine ) (2) 

Early Cretac eous 

S. w illiams ii (Newber ry) Be ll (2) 

Ear l y Cretaceou s 

P i tyophyllum nordenskio ldi (Dawson) Be ll (4) 

Jurassic - Ear l y C r e taceous 

C zekanowskia d i ch otoma Heer (6 ) 

Ear l y Cretaceous; W e st G r eenl a nd (Kome S e ries) 

Podozamites l anceolatus (L ind l ey & Hutton) 
S c himper (1) 

Ju r assic - Ear ly C r etac eous 

Phoenicopsis speciose H ee r (3) 

Jurassic 
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APPENDIX II 

Fossil s collecte d from sandy beds in the upper part of the Laberge 
Group (but possibly as mu c h as 2 , OO O feet b e l ow t h e top) from small 
tributary of Nordenskio l d River about one mile north of Mount 
Vowl e s. N61 ° 28 1 W l 30 ° 0 9 '. I d e ntified and reported by 
T . P. Poulton. 

GSC Lo e . No . C -1 8178 

Trigonia sp. , close l y similar to Middl e Bajoc ian or late st Lower 
Bajocian sp e cie s of Alaska , Engl and , and central 
Europ e . 

Myophor e lla sp . a , similar to Bajocian sp ec i e s of E n gland and 
A las ka . 

sp . b , similar to both Bajocian and Callovian spec ie s 
o f Alaska. 

? P l e uromya sp . 

Arcid p e l ecypod ? n ew genus 

Pte roperna sp. 

? Pholadomya sp. 

Ct enostr eon sp. 

? Isognomon sp. 

? Lima sp . 

Grammatodon (? Indogrammatodon) sp . 

Pterio id p e l ecypod ? n e w genus cf. Gervi llia 

various gastropods , not d e t e rmined 

co rals , not determined. 

GSC L~ c . No . C - 18179 

Age : Middle Jurassic , possibly Middle 
Bajocian 

Myoph ore lla sp ., clos e l y similar to Callovian sp ec ies of Alaska and 
central British Co lumbia , and with similariti e s to 
the Middl e Bajoc ian argo - daws o n i spec i e s g roup 
of B. C. 

Age: Midd l e Jurassic , ? possibly 
younger than C -1 8 17 8? 
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"The tr i goniids ar e identifi e d in comparison w ith other spec imens 
a va ilabl e to m e , and from the lit e r ature , but spec i e s name s ar e not 
appli e d . I don ' t have comparative mat e rial for th e non-trigoniids , 
so have made only quick ge n er i c identific ati ons; probably sp ec ific 
ide ntifi c ation s wo uld b e of little us e anyway du e to the la c k of know
l e d ge of Jurassic North Ame rican faunas in gen e ral. Th e trigoniids 
do not appe ar to be identical with any othe rs I have s een . The fe w 
othe r tri goniids I have s een from the Labe rge Gp . are 
Fre ngue llie lla (L . Jur . ) , not present in the s e coll ections." 
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