
CANADA 

DEPARTMENT OF MINES AW RESOURCES 

• ? ·• ·. • . .. : ; . ; . 

. . ~ ~ ~-- ;· /-., ~.- - . ·! · · ~· . . 

. . '.: · ~ . 

, ~ ' . • _. o I 

~ 0, 1 } t I ', ', 

1 

_:"• 

'' ..... . ·. 

- ~ ... ' ~ > . .. , .. 

MINES AND GEOLOGY BRANCH 

GEOLOG!CAL SURVEY 

·•. i· ~ . ~:· .. . . 
~ - .- .· ..... 

. ~- ., . . . . . ; , . ..... , . ',' ., .. _ .. 

. " . ~ . . ' 

WHITEHORSE DISTRICT, 

YUKON 
. ~ . . ', 

. . ,,' 

.. ~ . .. , .. ; 

By 

w. E. Cockfi eld and A. H. Bell 

OTTAWA, 1944 

·\ ' 

··.' . 

l ' ', 

will
narrow black



' ~ ' . 

. : ~ ... ,. . ' .. 
• • • J 

... . ··- -- - ----- · - - .. ~ -· - -.. --·~ - ...... ------ ·· ·-····· .. ~~- -· ----~- ···--·-· .. -.. ... ··--·-- - .. ~. - - ...... ... b.· --~---- · ·· -------- ... ----... .. ..... b 

This report is a somewhat ool'ld~need edit.ion o~ 

Geological Survey Memoir 150, which is now out of print. 

The information presented is essentially that oontained ia 

the original report and is neither revised as to geolo~ic~ 

information nor brought"up to 'date ; hi'T th~ matter of mineral 

developments. It will, howe-T~i? ~ '( continue to provide useful 

information onone of the most accessible, best known, and 

more interesting parts of Yukon until such time as a more 

adequate study can be made, and is accompanied by a patterned 

copy of the same map as that u~ted to illustrate the .original 

memoir. 
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WHITEHORSE DISTRICT, YUKON 

TOPOGRAPHY 

'Whiteh6rse dis-t:dct ' lies 'oetween ' l a titudes 66 a nd 61 degrees 
north and ' longitudes 134 'a rid '1:36 'degrees 'viest . . :It 'occupies parts of the 
coast Ra nge a nd ·Yukon ·pratea u ·phy6:16grliphic · pr6v:lrice.S~ ',-the line of de­
marcation between 'the 'two 'being 'nowhere 'very ' defiriite, put following, in 
genera l, a ·course ·north.:riorthwe st 'f'rcini Windy Arm .through .the western .part 
of Wheatori 'disi;rict ·and 'down ·the valley . Of ' :to2x 'River. West of ;this ­
boundary gr~riitic intrusions predominate; aqst of 'it they a re subordi~te 
to sedimentary ·and volcanic ·farni.O:t~?.ri.s. · · · · 

I o , o o o o o 0 0 o • 0 ~ 0 ' I I ' • 0 I '• •• • ' 

. . .. ... . . . . 0 •• • • • 0 •• • • • •• ••• • •• • 

- · · . · · · . . . . -. .. . .. .. . ·cd\.·sr 'RA'NdE . 

The· ·con: at Rahg'e consists· ·of ·a· complex of moU:ritains that hllve 
little symmetry ·of a:r-rangeme·nt ·o-eher· 'tha'ri a 'rough ·alinement along the 
northvieste·r1Y -cr·e-ndi'ng· nx'i·s· ·or the range • . The common forms are jagged, 
needle'-lik'e·; ·or ·so:w-'tc>o'thea· 'p'e'ak's with knife- edged.' r 'idges and sharply 
incised valleYs·; · .·. · · · · · · · · · · · · · · · 

YUKON PIA TEA U 

Throughout Vfui tehorse di~trict to the ea .. st of the Coast_ Ra nge 
a re extensive . . r .emnants .of' wha t a ppea r s to have . b e en a n old erosion surface 
that has been uplifted and dissected. This is the Yukon Plateau, an un­
dula ting upland exhibiting a nearly level profile sweepi.ngaway in-all 
directions to the horizon o.nd broken only here. and there by isolated 
r e sidual mounta ins rising above the general level. This upland surfa ce 
truncate.s a like most of the rock forma tions of the district and these vary 
widely in degrees of resistance. The upland stands at an a verage elevation 
of 5, 000 feet. · To ' the ·westward.it . gra dua liy increases and fina lly fingers 
out among the mountains of th~ Coast Ra nge. 

Streams have cut valleys from 1,500 to 4, 000 feet deep in the 
upland surface '.' '!i1' the ' eastern ha lf of the district the valleys divide 
the upland into several distinct units . One of these lies east of Lake 
Bennett and south of Tagish Jftke; a nother is enclosed by Watson River 
Valley, Ta gish u~ke, Ma rsh Lake , a nd Lewes River; a third extends eastward 

. from Marsh Lake and Lewes River. Though these a rea s include peaks as high 
a s many of those in the Coast Range, ther e is a greater proportion of low­
l a nd area in this region than in the Coast Range province, a nd, therefore, 
the a vera ge elevation is considerably less. 

GlACIATION 

U-shaped valleys, truncated spurs, and hanging valleys are 
conspicuous fea tures of glacia l a ction in this district. Morainal and 
gl a ciofluvia l deposits a re abundant, pa rticularly on the valley floors. 
Roches moutone es are a pparent in the lower a reas of bedrock and exhibit 
polished and stria ted surfaces. The general direction of the latest ice 
movement was northward, but in detail wa s controlled by the local topo­
graphy. wep pr eserved stria e were found close to 5, 900 feetl 4 miles 

l All elevations a re referred to s ea -level. 
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north of the head c:: Cap .C,+.eek,- -indicating 'thiit Pleistocene ice stood at 
_____ 1eas.t -a. tthis elevation, and tho.t . little of the district~ even .on .the 

h;i.gh_er mountains: proj6cted o.bove 'it • . Some parts, however, ~s· ·in the 
Whe'c. ton · o. r eo., show li ~~-le - -~v:idence of-- upland.·glacial modification though 
standing--a t considerably lower elevn tion~. Ice movements there were con­
centrated .in the valleys a·nd their chief effects we.r.e .those of -valley 
glaciers r a ther tho.n cop.tinento.l -ice-.. sheets~- · · --- - ··--

GENERAL GEOLOGY 

A great _variety of rocks, both sedimentarya~d igneous eond 
r o. nging in o.ge from Precai!J.1>rio.n (~ }-'-to Recent,. outcrop in Whi tehorse 
distr i cT., The · ol'dest cOmprise a group of metamorphic rocks supposed to 
be of Precambrio.n age. The Palaeozoic is represented chiefly by o. thick 
s er i es of slates ~ cherty quartzites, and limestone. Great amounts of 
bedded tuff o.nd conglomero. te with interbeddeQ. marine shale were laid down 
in Mesoz o:'.c -£,j,me.. J\ 11 these rocks were intruded in la:t;er Jl(esoz;-oio ··time 

::Cl i .• ·by rocks •J:f' the Coast Ra~g!'} ___ pg._tho1ith·;· -to wliich' ' fs- -as-~ribed the , ori·gin of 
__ ____ ___ _ n, ll .the -or e -- d:epos :t ts-.o.r-- ~he distriQt, p.os-e..,ba:thoifthic rocks are represent­

ed by vol canic formations o.nd dykes and are. a.s.signed -to the ·Tertiary and 
Quo. t e:;:-n8lr y . poriods-. -

'·' 
··"-. ... ,, 

,, .- ' · ·:· 

' i 

Tabie of Formations 

Age ~-· --·r 
' ' 

l e 
~--· 

Li:thoiogiqa.;l: c'Charo;oter 
. ' . .. . . . . 

Formo,t~on 
. •" ,· 

-------- - :'"'"'· .·-+, ..__ ....... __________ ~-+-.;;..,.,-------'~---------

Qua t~rnary : :. ,~. S~petfici~·l cf;posits · · Gravel~ : ~a~d, bouider ·: clay~ 
· ·.-·- .·· ' ·: · ~uck; . 'Iriora~l.mat~rials / 

·· - _
1

_ •• ..__. , •• ·~ · · , J: ',, _ ·-:vol~c~Afc,~ t.ls)l,.·: • soil .. . . ; - ; ·-: . · 

silt, 

.· ' i' 

· ··- r ' .. 
j , .J •• 

Newer volcanics 
. ; . . . 

! . . 

. ' . ·~ _:- .. . ·: .. .. 

· Col'f5t· R~ri:ge/ 
· intru;si:ves . j _. · i , ... 

_,_. < 

. · ,_, .. .. 

Upper Jure~,ssic . ·Older Voi'c.anics 
or lat~r · '· ·· ·:. , .. 

• J " . ,,_., . 

,.- -. ; . ~ 

, .. . . 

TO.nta 1~~ ·conglomerate 

Lower a ::::.ci. Laberge series 
Midd J. a <T\ -..ro. ss i c 

' 

~ :· .. 

::RhJo'i'ite, · e;r~nite p.orpeyry; ·ce.nd 
rels,ted voleanics_j .with : e: aso~­
iatJd: ' tufts .an<;l --breocias .· · ·. 

. " . > \: . 

. -. ( . ·-

Andesi'te ~ bl3.s0:1 t, a;nd .:related 
dyke ; ~ocks, with a~sociated turfs 
and br:eQcias . . . . ' -

,. 

.._.., 
..... · 

Granitic rocks ;ranging· in: oom.;. 
p'osi ti6rt from grag;i. te · to dio'ri te, 

' wi-l:ih :rJ.: ssoci~:ted. por.phyritic ., . 
·phli:Ses ·' ' · ·· · 

-· · , r ., , 

.. · ~ .A.r.id:&s it~,· , dia ba:s-~ "· px salt.~ and 
r e'la ted Volcanic s with associated 
ttiffs and brecciaEL 

. !~ - -

': I ' ,- ;: 

Ce:n:glome:ra te, with sandstone, 
shale, and seams of coal 

Argillite, shale, sandstone, ark­
ose, greywacke~ tuff, conglomerate 

------~-... -- ---· - _ .. " ____ , _____________ __.: ________________ _ 
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Triassic (or, and) Limestone i:.,'inl-tstone, . . 
more or less dolomitic 

Carboniferous (?) 

Te.ku group .Slates, cherty quartzite, etc. 
Devonian (?) 

Gold series (?) Pyroxenite, peridotite 

, .. 

Ser ici te and chlorite schist, 
.. mashed basic to semi-basic 

Precambri~n (?) · Mount .Stevens 
" 

volcanics, gnei s- soid quartzite, 
group .. hornblende gneiss, and limestone 

' 
., -- r . 

" 
, . 

MOUNT STEVENS GROUP 

The metamorphic rocks (lo)lreferred to in reports on the district 

l Numbers in. brackets refertO ~ units in the map legend. 

-~·. 

us the Mount Stev~_l}_~ __ g:r.oup inc-lude a number of members that differ widely 
in appeara nce, composition, and, ,pos.sibly, age. They are, however, all so 
extremely, a,lte.red tha.'t their mode ·of origin and succession are in many 
'places , u;n.certai:n.- • Thef'_·cc:msist of sericite and chlorite schists, greenstone 
s·chists, seri.ci tic qua'I'tz:l. tes, gneissoid quartzites, hqrnb.lende gneisses, 
and crystalline limesto:p.e, .The -serici te schists are light grey, soft, 

. fissile rocks ' cons isting ~f quartz and sericite with a little orthoclase, 
pl~gioclase, :and calcite. They appear to have been rhyolite breccias 

, _original~y . . The chloti te ·schists are po.le to dark green or occasionally 
reddish, .soft, friable rocks. calcite and ,chlorite are their chief con­
stituents. The greenstonf) _schists appear to have formed from diabases, 
andesi tes; and related rocks. They are. fine- to medium-grained, greenish 
rocks . with~ laminated structure, and are c~mnonly porphyritic. Some are 
cOmposed chiefly of pla.gioclase and chlorite, with s~1e ca lcite and quartz. 

· ·· others consist of plagioC18.'se· and augite with zoisit~ and chlorite-. - ·The 
serici tic quartzites are _dark g!"e-enish, fine:.. grained rocks with close 

... folia ti·on, and are of sedimentary origin. The gneissoid quartzites are 
prevailingly ·light grey to wh~te, c~only with colour banding. The rocks 

.. have a i';i.ne,- gneissoid strt1~ture and to t~e eye appear to consist entirely 
of. , qua.rtz--batactually consist of grains of quartz intergrown with feldspar, 
which is much altered to'· serici te and ea lci te. A little bioti te is also 
present. The hornblende gneiss-ea -are fine- -to coarse-textured rocks :with 

-gneissoid structure and have the appeara nce of crush~d intrusive rocks. 
They contain varia ble quanti ties of plagioclase, quartz, and hornblende, 
and some au gite. The limestones are white to slate grey, somewhat argil­
laceous or siliceous, and generally form massive beds. 

No fossils and no evidence of the age of the Mount Stevens group 
ha s b~enfound in this district, other than that it antt3da.tes th-e Coast 
Range intrusions .and . Gold serie.s .• - ·· Similar metamorphic rocks in other parts 
of Yukon are placed in the .Yukon group, some members of which are believed 
to be of Precambrian ag~ whereas others are known to be pa iaeozoic. In 
thi's district tP,ey include· roeks of both igneous and sedimentary origin 
and may also vary widely in .. a ge. ---
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··G:OLD 'SBRIES. ' (?). 
\ _: ~ :· : ! " • ' • • l . 

: ;. 
..l. : ::-:· .' 

Pyroxenite nnd peridotite (9) nre present nt a number of local­
ities iri the ; district; but :Only tWo occurrences are large enough to ·map. 
:onEi of thes· e~ · .irt the· :bend of \iilheaton River, is a pyroxenite body and in­
trudes 'metamorphic rocks .(10); The other, · on Michie Creek: is mainly 

:'pe:ddoti te carrying 80 per cent or more olivine. It is do.rk grey or 
·· black with locally a greenish ·tinge, and as o. whole is quite ·massi've. 

Weathered sutfaces are coarsely pftted and are bright reddish: qrown. 
: 'ChrOili.ite ·constitutes ·about 2 per cent of the rock o.nd ierp€mtine 'is an 

:inrportUnt alteration product. The serpentine is. dark oli ve:..green wi'th a 
waxy .lustre nnd o. pnle brown .coo.ting of weathered · p~oducts. Some veins 
Of ·1 t have central veins of chrysotile ~sbestos :ln v{hich the longe·st 

' . . . . ., - . . ' . -. 
fibres· ·seen ·1i.rere three-sixteenths of an inch. No evidence of the precise 
age of these· rocks was obtained, but they a~e simila>r lithologically to 
the JtGo'ld series" of northern: Br'itish Columl:l:ia, which. j,s though-t~ to be 
Devonian .' ·· ' i ·· , 

. , · 
· ·~ ~--: . ·; ·._-, : . 

-i : ~·' ') . •· ' .l . 

TAJ(U GROUP ... 
·· L· . . r . •. · · ·' · 

Cherty quartzite, slate, and limes'C'one (8)' are the prrhcipal 
constituents of a sedimentary assemblage referred to as the Taku group. 

·The; :c'herty .quartZitd va:ries from a thinly ·bed.ded to ma$'sive, grey or 
light~colouredi , · ih places iron-stD..ined, rock./ The "slb. te 'iS J:r:lcaHy' closely 

! ·. • f'blded and· broken by faults • . · It is thinly bedded and grades irito. the 
cherity ·q:ua:rtzi tes . Sbniff grey to black; ha±-'ci:·;, brittte chert beds are in-

- eluded wi;tl'f ' the other sediin€mtary strata~; ;Along Windy Arm al'l these beds 
underlie limestone (7) of probable Ca.r:bonif'er:Ous age· a :::id have been mapped 
'a·s I)evonian U) 0' . . . : . 

. •,' ) ' ""J ;· . • 7 .). , .~.',...: - . .. " [,. 

LIMESTONE· 

.. , . 
• · .- c • 

The bodies of lime.stone .(7) ; are fine ' tic· coarse textured and 
; range ; frOm greyish blue to almost white. Arolirid Tagish J...a.ke· theY are pre­
vailingly marble and in mfiny 'places a·re hand .:;qrriely and curiously marked 
with · gr ey and bla ck liries and spots. In this a~· ea .• ·too / se-me heds · contain 
considerable sili ea that stands in relief on vreather:ed su.r face 's. and 
OCcasional layers, particularly near the bot-l~!)ffi of +he seri'3S, are COmpOsed 
largely of che:tty ma>terial.: ' Some sections ·of' ' the limestone· here are at 
least 3,000 feet thick. ··· In the ' northe:::-~1. areas the ' limestone is g'enei-ally 
coarsely crystalline, but in places· where it corit:.:t:_n.~ · afgillac~ous matter 
the rock is fine-grained. 

• ' ' , [ . .: . 

A' few poorly preserved fossils· ha-ire be~~'l bcllected ; in this. dis­
trict. One of these .suggests a ' Devcinian age, another Carbonife~ous, _,; · .. 
and others Trias·sic . - · The , fossil evidence in every eo. se i s meagre -o.nd 
does not· permit the.conclusion that LDev-onian: andfriass :i: c are · represented. 
Consequently, al'l i iim.eston:es except those ' included in the Mciurit Stevens 
group ha:tre been placed : in the. carbcniferousl·; · · 

1 More recent study of the Laberge district (Cockfield , 'lJ\T,,E., and Lees, 
_ E .J.: "The Occurrence of Marine Triassic in Southern Yukon11

; Trans. 
Roy. Soc., Canada, 1931, Vol.XXV~ Sec.IV, pp o 101-104; Bestock, H.S., 
and Lees, E.J.: Laberge Map-area, Yukonl Geol. Surv.;., Canada, IVIem. 217, 
pp. 11 and 12, 19$8 ) , Which lies adjacent 'tci the no:rt:h!, ·has shown that 
the limestone bodies. there, those similar to and in pro·longatiori of the 
same belt as those on the east of Lewes River, n.re of Upper Triassic 
o.ge. Near Big Salmon River in Laberge district another limestone was 
found to contain fossils assigned to the Mississipp:an; though it is 
possible they may be of Pennsylvanian O'f-' •. even Permian age. 

---·-------- .. - ------ - ---·----



IABERGE SERIES AND TANTALUS FORMA. TION 

The Ifl. berge series and Ta.ntnlus conglom.era te" a. re ma. pped to­
gether ( 6) in this district because they are of about the same age and 
the Tanto.lus occupies areas too s.mall to be shown separately. 

The Laberge series contai!+s many thousand feet of strata. A 
section 4 miles east of Mount Lorne has an apparent thickness of over 
10,000 feet, but may possibly include s~e_duplico.tion by faulting or 
close folding. In "Whea.ton River area a 's'ec~ion of over 5,000 feet is 
exposed. Here it is composed of Ua te, · shale, sandstone, ri.rkose, grey­
wnc~e, co~glomera.te, tuff, and breccia. ~he arkose is light to dark grey 
o:r pale greenish, und in~ludes oMasio~l reddish g:r:ey be~s. rt forms 
fine- to medium~grained, massi~e tocks with vague stratification ·apparent 
only at a distance. Associated with the arkoses are tuffs so similar in 
app 3arance that it is generaily difficult to distinguish the two rock 
types. The conglomerate forms thick beds in which the constituent frag­
ments wry in size .from sand grains to bouldt?rs more than a foot in dia­
meter .and represent detritus from either ande,sitic volcanic rocks or 
granodiorite intrusions. The shales are interbedded with arkose and 

· sandstone layers i to 1 inch thick. In places they are light grey to 
black and form .zones 20 to 30 feet thick of uniform colour. In other 
places they may be iron stained, but where freshly broken are grey or 
black. The sands~ones are friable, prevailingly greyish, yellowish, or 
light brown rocks and form massi~e .beds. 

Beds similar to those of the Vfueaton River section follow a 
belt along the margin of the Coast Range. On either side of Coal Lake 
they contain several coal seams about midway of the section. Northward, 
toward Lake Laberge, tuffaceous beds become ~rominent and volcanic 
material increases in importance to the east. There two main types of 
tuffs may .. be · r~cogn:fzed, · one fine-grained · and · weH..,..-bedQ.ed, the other 
medium-grained and massive. These are interbedded, but in places may 
comprise thickne~:~ses of several hundred feet of one type without any of 
the other. ·On the whole, too, the bedded tuffs are somowha t more a bundo.nt 
than · the others • 

The typical bedded tuff is o. grey, dense rock with conchoidal 
· fracture. Distinct bedding planes are spaced from 1 to 2 inches ·apart. 
Parallel to, and between them are indistinct, narrow layers slightly 
darker than the rest. of the rock. Two sets of joint fractures intersect 
the rock normal to the bedding, a.nd together with the bedding planes are 
coated with reddish brown iron oxide. The rock is formed mainly of 
angular fragments, not more than 0.1 millimetr~ long, of feldspar and 
quartz. Some biotite and magnetite are generally present and, less 
commonly, pyrrhotite and ti tani te. · 

The massive tuff is not easily distinguished from diabase or 
basalt, but reveals its clastic nature on weathered surfaces. 1Nhere 
interbedded with fine tuff and shale it may be mistaken for arkose or 
greywacke. The rock is composed of crystal and minor roc.k fragments. 
Crystals of plagioclase in general mAke up 60 to 70 per cent of the rock 
and ·quartz about 15 per cent. · Hornblende may constitute up to 10 per 
cent of the tuff, and tita.nite, apatite, biotite, augite, pyrite, and 
pyrrhotite are accessory minerals. The , ~onta.ot with the bedded tuff is 
sharp in places. 

Apparently all gradations are to be found between .the fine­
and coarse-grained tuffs and between the massive. and finely laminated 
-iro.rieties. They grade on the one hand into shales and on: the othe'r into 
breccias and conglomerates. In some localities the fine tuff contains a 
few widely scattered, large rock fragments. 
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Conglomerates, although subordinn. te in amount to the finer 
grained clastics, form a. conspicuous and important part of the Laberge 
series. They are widely di~tributed and more abundant near the Coast 
Range than far_ther east: ' They a.re associated with bedded tuffs a.t sever~l 
places in t _he northeastern part of the district. In some beds pebbles 
range up to 3 inches in length, in other beds there are boulders up to 2 
feet in diameter. Sorting is notably poor or lacking, as in till. Cobbles 
or boulders more than 2 or 3 in.ches in diamete~· are commonly rounded, but 
vvi th fow (;XCeptions smaller cobbles or pebbles are suba.ngular to angular. 
In some beds much of the interstitial material is tuffa.ceous. 

The conglomerate as . -exposed in different places holds a. varied 
a.ssortment of detritus. Six miles east of Mount Lorne it contains rounded 
pebbles of fino-graLned igneous rocks and a few angu•lar fragments · of thin­
bedded black shale, Southeast of Mount Ifl.nsdowne a bed, at least __ 25 feet 
thick, contains fragments of tuff, quartzite, granite, and various por­
phyritic rocks in a fine- to medium-grained, tuffaceous matrix. Five_miles 
south and 2 miles west of Mount Lansdowne a coarse conglomerate contains 
abundant limestone detritus as well as pebbles, cobbles, and bouldere of 
h~nded tuffs, fine-grained volcanic rocks, and some of probable quartz por­
phyrites and rhyolites. Conglomerates in the vicinity of Mount MiOltie are 
not as coarse as those to the ~est, The pebbles, too, are notably more 

.·. :.';l.ngJ.tli).r, are composed of 'igneous rocks and quartzites, and exhibit no 
• .::. :t 1 ·_i;~ :. e:y~d_ence of bedding~ Northwest · iof Mount Michie a l~rge area i's underlain 

_;. . · ·l?~r i:;ln.9 varieties of conglomerate.,- one ·r"i_ne and the other coa.rse and of 
. - 1 

· '~- :· greater areal extent. 'l'he finer type contains angular pebbles up to 2 inoh 
long, with the majority much smaller, embedded in a dark, fine-grained 
mD.trix. The coarser type contains rounded to suba.ngular, oval and flat 

__ fra.g;ments of .Porphy;r:itic rocks , andesite, limesi:;one,and sandstone from 3 
. ~ : · · · . ~nches .to l foot long . 

. ·: - ~ .. 

TJ:~e contacts .of the -Ln.berg-e seri·es with underlying ·formations 
and Coast Range intrusions are usually not well exposed. In the north­
eastern part of the map-area a contact between Laberge bedded tuff and 
limestone v.'3.s seen. There the tuff appears to overlie the lime_stO'ne with 
ang~lar discordance, but the bedding of the limestone is indistinct and 
th~ attitude uncertain. Near Mount Lorne the contact of; the Laberge and 
Coas.t Range granodiorite is definitely intrusive, with large apophyses from 
the main granodiorite body extending into the adjacent tuff. Granitic 
p.ykes, probably related to the larger intrusive bodies, cut the bedded tuffs 
and the greenstones associated with them-. 

Fossils found in shale beds of the Laberge se.ties 'in the White­
horse district indicate a middle Lower Jurassic to lower Middle Juras'sic agel. 

1 In the Laberge district (Geol. Surv., Canada~ Me.m. 217, 1938, pp. 13 to 
15) many fossil collections were obtained from the lowe.r member of the 
La.berge series and show it to be of . early Lower Jurassic age. · In that 

. distric.t, however, the lower members of the series seems to vary much 
· in thickness and in places the middle member .appears to rest directly 

on the Lewes River series of Triassic limestone~, sandstones, shales~ 
and greywacb:; . No fossils were obtained in the Laberge. distr:idt :f.rom 
the middle .and upper members of the series~ which make .. up many thousand 

~- feet~ In~the."Co.rrriack$~di$tr:l,ct, Y.ukonv(Mmmo:tr · l-8. 9;· ~1~36, ):Ye. 2"1')·-~·- ~ - t' 
colhetion of fos-sils. taken:·fr'Olntthe tower . prirt of thEh.aerics J. ts "d~te~·: 
o.s either late Lower, or earlyMiddle, Jura:;;sic •. ·· ._ · " <'"-- ., .c '·" 

_. . . ~· r f.i ;:,) . ..:· ~r:-r 
" - . ... i 

_. Small. areas of Tan tal us formation have been found on the west side 
of the district close to the Coast Range. · This formation consi·sts mai~ly . of 
massive conglomerate beds, but also includes sandstone, shales, and coal 
seams. A section west of Annie Lake is 1, 700 to 1, 800 feet thick. The c()n­
g; lome:r:ate is distinctive in that it is composed almost entirely of pebbles 
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of qu~rtz, chert, ~nd slate. The pebbles are gener~lly held in a 
siliceous cement • . . They ~re rem~rkn.bly uniform in size, rarely exceeding 
3 inches ~nd mos+~ of 'them betvreen l and . 2 · inche·s in diameter. The sand-

. . ~ 

stone con::ists of.the same materials. '· ' " ·_, ;: ·' .. .. . 

The Ta ntalus formation appears to overlie ·the IJiberge series 
conform~-bly. Fossil pl~nts collected from tho coal> and shale beds both · 
ip. this di_str ic·G ~nd na:~•-ghbouring areas have b een detenriined as upper­
mos:t; Jurass :~ c .or lowe:::most Crewceous, probably the latter2. 

------~-------_;_-----'--------------------: 
2 In 1 942, W.A; Bell of -the Geological Survey, in a memorandum states 

that collections from the Tantalus form~tion at T~ntalus mine near 
.Carma cks cn.n now be referred definitely to the Lower Cretaceous. 

OLDER VOLCA.NICS • .·, ... : 

. The Oider Volcanic rocks (5) comprise andesites, diabases, and 
basa'its, and_, a s mapped, include minor related intrusive bodies of diorite. 
galflhrc1 ;: ·und_ hoc:"nbl8ndi te. Though -wide'ly · scattered over the district these 
rocks dr'e' mos·c concentrated in a belt -tha t extend-s northwestward along __ the 
easter:ti edge of the Coas·t Range b~tholith and in :another bel~,, les$ well · 
defined; {hat lies eo.st bf -T',ewes River. 

·. : .: ·: 

. Th t se ::-ocks carry a. 'bund~nt feldspar phenoc!"ysts, 1/8 _. inch or more 
if&rirf,, in :a fine-'-g.ra i ned groundmass, In some insmnca s . phenocr JSts of horn­
blende and biot~:te -~re also p::.·esent. M~gnetita and pyr::.te are cormnon and 
thei:i- o:id.dation products st.ain the -rocks brown . :·presh surfaces are typical­
ly green, but red, ·b::.:· ow'n, a nd b'l\1ish Varieties were also observed • .. Tuffs ·_ 
and breccias occur in many places. 

- Plligiociase is alv.m.ys present, and :generally -, in two generations. 
It range s from oli gocln:se to by"t;owni t e in cbrnposi tio:ri~: but · is more commonly 
~nde~irie or 1o. b:r'ad6:·:. te. The acid plagiocla:se is present chiefly in the 
groti:ri&nass. O:Ct~1 oclase forms phenocrysts ·in a few •cases .a-nd is also a con ... 
sti tuerit of · the gronndma ss. The f'c.~·rom~t;-;nQI3jAn:JrnjJli rJrr>ilS · :i.:n.cludo hornb:lGnde, . 
biotite, pyroxene, and olivine . Bo-ch the common green hornblende and -; brown 
basaltic :10C"rtblende were found, but the former is by :far the more plentiful. 
B~otite is ~omrnon and is in some cases the only ferromo.gnesian mineral 

'present. Pyr oxene, usually diopside , is present~ but seldom in phenocrysts 
of sufficient size to be detected by the unaided eye. Oli-vinE: has been 
noted in some a u gite a ndesites. Pyd,·ce and magnet:i.te are abundant, and 
often! occur in · grains large enough to be d rJ tE?cted with the nak;:E:d eye. 

The altsx-ation of these rocks in some cases is well advanced, 
and in many i ::'_stances masks their origina l character . - Ca lcite, ch lorite, 
epidote ~·and · zoisi te· are a bunda;nt as . seconda:;:-y constituents. 

The abundant volcanic members of the group range from andesites 
to basal ts. The ·former class includes hornblende andesi tes, mica .andesites, 

_and augi te andesi tes_. and the associated. tuffs and breccias are mainly and-
esi tic '· in composition~ -·- · 

Near Crag Lake the rock is greenstone and is locally schistose. 
It is probably an altered d:laba s e ·or basalt > SC:mewhat ; siinila~~ greenstones 
make~'up most of the area of t hese '10lder .. Volcan:ics" il.o:tthe~st of :.Tagish 
lJlke. 

-
An impor~nt area C·f greAnstones I :l.e s nor"t;l1west of Marsh Lake. 

Similar green.storh3s occur on the east side of },1~Clintock Valley near Marsh 
' Lake, but ar · __ ; not shown ori the map· because of their intimate association 
with b edded "Cuffs of the Lab:>:r ga serie s. 



-8-

. ~he r9ck expose.cl, for ,nea:r-ly _3,090 feet _UJ? t}1e s~ope of. ~h~ 
mountains northwest of Mar_sh I;ike is everywhe:t'e ma'ssive. ·' Small dykes of 
porphyr,itic. greenstones and' small . vei):l_s of .~J2~dote . {:tayer.se it" at various ·. 
points: . In places the , rock i? green:i·sh grey, medium-ti;fai:ned,' and granula-'i·; · 
in other places the _texture i~ pcrph;Yri tic and :\.,:; visible on weo:thered .· 
surfaces. Fine-grained , phases 'c·bmm:only hold . small phenocrysts of dark 
mineral and, · occasionally, feldspar . ;· Hand · s pe cilfieris': give; little indication 
of a clastic texture, but under the microscope the rock is seen to be frag­
mental and to carry a large proportion of anguJJ:lr frag;ments of nugi te and-
esite and basalt ... · · · 

Among other varia·bions of the greenstones in -};his a-rea one coh..; 
tains altered phenocryst~ of a mineral believed to have been olivine; 
another, large crystals of hornblende '; O:nd ~ -l;hird i. s~ dark pt}f ple witp. 
greenish mottling and contains .60 per. 'cent labradori tie ~ -· ' . 

~l;le area betWeen McClinj;ock Rivs:;:· and Byng C::"~ek is Underlain ·· 
by, massive g:reenstones that. may be inainly intrv.s~_ve. :The rocks are fine,;. . 
grained, dark green, a:rid weather dark re·dd.ish broWn..: A 't ·:hin section from . 
one' specimen proved to be of 'perici.otite; and from· O:hcl'ther spe"c:iniert:, . act:ino;.. . 
lite ,?chj,st • . 

_ The greens"t19nes compos:Lng 'rviount Byng 
more usual f'iD;e-grafned. var~eties, some fair.ly 

. . . . I ' . . 
in hornblende • . Conglomerates a':rid bedded tuff s 
the mounta~:q.. The ·rocks o~ i:;he uppe r parts of 
gabbro and d.iarose. ' 

in6lude' . in addition to the 
coa.r'se J . grO:b.uiar . rocks ' r .i'ch· 
occur' on the south flank of 
the rri0'.A:Utairi are hornb_lende 

' . 

·' r · • 

The large belt of these rocks northeast of Cap Creek is composed 
of greenstones. _Specimens from this area -included representatiy_es of 
diorite porphyry; · diaqase;· and andes it.e • 

. ,~. 

In thd Vllhitehorse dist~'2.ct considerable difficthty was ex­
perienced in distinguishing the tuffs interbedded in the Laberge series 
and those of the Older Volcani cs. The rule fo::'..lo~ed was to represent as 
LD.berge all rock dominani;;ly clastic, even ·chough there yvp.s little or no 
bedding, and to show' as ·older Volcanics those ·a.r.eas !w:h~i'·e : f1oyrs · p;redOrn.inated • 

. l ' . 

. . The Older voicaxiic~ 'pr .obably all:. pre . ..:d.a t.e .She g:rani tic: intrus.ive 
rocks. Some of the flows are :;nore recent .than the b(;dsof·, 'the tiberge · · 
series with which they com·e in contact .. The writers are of tlie ' :opinion 
that the Older Volcap.ics are i:;o o. _large exte:nt contem.por,aneous with the 
Laber:ge beds; and that ·the tuffs~ which a're ' ·fw plentiful in the Ift.berge 
series, are to be attributed to the s:i;rne. per.iod of. volca nism1. . · · 

'- .· . ···' · . ·· . .. 

----~-----------'----~--,-~-~-'------...-'· ··-· .. -:· -:-- --···-· - . --~-~~~-__,; 
l Subsequent work in the adjac-ent Teslin-·Quiet ·L,D.ke ·.area artd Laberge r.. 

dis'trict (GeoL Surv., Ca m.da, Mem. 203~ 1936, ·'arid ·Mefu;: 217 , 1938) .. 
re'tri3ai that in the J.atter most of the volcan::..c ::·ocks overlie the · 
sediinentary r-ocks o'f both the La berge series and th-6· Tantalus for- - ~ · · 
mation ·unconi'ormably and are~ therefore-, Cre-!:;o.ceous. In the Teslin- · : . . i . . 
Quiet ·Lake area, large quantities of vdlcanic materials wsre f'oi.md ,, 
interbedded with the Laberge series and closely associated with 'it 
in distribution. These are placed in the Jurassic, but it is 
thought that they are not all of the same age and that they may be 
in pa rt post-Jurassic. 

------------,------..---'--~ ~--~--------·- · -

' .. 
CU\S1' ·RI\lfGE INTRUSIVES . . , 

. ._ -- ... -~---- · • J , , 
! .. J 

.. 
; .. . 

All the granitic intrJsive rocks ( 4) are in~luded urider this 
heading and comprise many ·different types. At most places they are fresh, 
grey rocks, at others , pirik. They are medium- to coarse:...grai:i:red and in 
places porphyr,itic, with :feldspa r phenocrysts l inch to 2 inehes long. · 

, . 
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The .essential minl3rals are quartz, orthoclase or microcline, plagioclnse, 
and, nearly e-verywhere, hornblende and biotite. Augi te is less conunon 

· . unci er · the mi~roscope. Quartz conunonly constitutes between 10 and 25 per 
·,cent of the .· rock, and feldspo.rs 60 t;o 70 per cent • . orthoclase and micro­
cline are, as a .rule, nearly equal in amount to plagioclase, which is 
most commonly oligoclase or andesine. Hornblende and a.ugi te are inter-
grown in many instances. · 

Examinations of the rocl\;s from detached bodies in the eastern 
parts of the district show that tl1ey vury little from those of the main 
areas to the west and south. 

The rock mass north of Mount Lorne has a granular texture and 
biotite is almost tl1e only dark mineral. The intrusive body west of 
:Mount . 1?-nsdowne is composed of pink granite porphyry except at the lower 
elevations where the texture is more typically granitic. Phenocrysts of 
light-coloured plagioclase o.nd a few of quartz make ~p about 50 per cent 
of the rock. The groundmass is granular and contains more orthoclase 
tha.n pl1).gioclase. Magnetite, apatite, and titanite are accessory minerals. 

Bodies of these rocks near Mount Caribou are partly porphyritic 
and partly granular. The porphyri tic variety is grey and c.onmins pheno­
crysts of plagioclase and hornblende in a fine-grained groundmass. And­
esine is the most abundant . m~eral constituent; orthoclase is plentiful; 
.a nd quartz is subordinate. The granular variety is coarse-grained. 
Labradorite feldspar constitutes about 66 percent of the rock; ortho­
clase, 15 per cent; quartz, 6 per cent; o.nd ferromagnesian minerals 12 per 
cent. 

· •' I:t'l,trusiv~ roQk.s -in other parts of the map-ar·ea east of Lewes 
. , ~Hi v:Yr ~n.cJ,uP,.e :'[U P;:i;~ t.i-gp.s .. ~ Q>f. ~the ,,p.orphyri tic' and gpanul~r types a.nd, in 

places,· more- nearly- t:r"ue -granites. some conta.iri more soda feldspar than 
those described above •. 

In the ea stern half of the district large dykes, varying in 
composition from granite to diorite and in texture fr-om porphyritic and 
holocrysta.lline to granular. intrude greenstones (5) and tuffs ( 6) and 
a.re believed to be offshoots from the larger intrusive bodies. There is 
a nota. ble absence of pegma ti te and other differentiated dyke rocks · in the 
area as a whole, although small aplitic dykes have been observed .. 

Where contacts are exposed, the Coast Range intrusive rocks (4) 
have been found cutting the Laborge series and Tantalus formation (6) and 
the Older Volcanics (5) in this district, arid the same holds true in 
neighbouring areas to the north. This would seem to date the Coast Range 
batholith as post-Jurassic, but certain factors, namely, the presence of 
boulders of similar rocks in the IAberge series ', and the fact that certain 
bodies of volcanic rocks in the Laberge district, close to the northwest 
corner of the Whitehorse map-area and very similar to those of the Older 
Volcanics (5 ) , are belie.ved to· overlie the intrusive rocks, suggest that 
the batholith may be a complex of intrusions and that some are of pre-
Cretaceous age, · 

~WER VOLCANICS 

A group of volcanic rocks (5) consisting mainly of andesites 
and basal ts forms a number of small, isolated bodies in the central and 
western parts of the district. The principal areas of these rocks are 
between the upper parts of watson and Wheaton Rivers. There they are 
deeply weathered and fresh specimens are difficult to obtain. · Black~ and 
various shades of green and grey, predominate, but shades of red, ranging 
from dull brick-red or purple to bright vermilion and lavender, are by no 
means rar e . Black scoria is abundant and tuffs, which seen from a distance 
are white to light pink, are abundantly developed north of Wheaton River. 
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The o.ndesites o.nd bo.so.lts o.re porphyritic, with phenocrysts of pla.gioclase 
.. an~ au?i~e . . t~~ JillO.~~o~~q~~S : 4,tlng~ ff~·: ·~{:i,gQQ);aSe r. :bO : Jbyt.oWnite;_ ;~nd ~he 

.. · ·-·: rocks ' ·:~,nclude · . botn gz;.ei;J!1: .~nd ,br.own : b~s(l.l'!J;H:f : hPf;nbihende. , :~The pyroxene J.S 

-· commonly 0q'-i 'opside :·;or. 'hyp_e~s~);iene. O.J1d ; ~OI!!e Q,l:t:vi;ne. is·:·:present ~ r . NSO:'r- Ibex 
Mounti:dn·and.Whrte,hch:.'se· ·tfie ;r :ooks -o.'r ,e :S;co:r,:iQf ·!+!'J,d basalt:~::.! . . · , -., 
. .: .;~ 1 _"1··· . • :· \ · · · l·.~ .•. ,j ••• ~. • ... ..... ,~. ;·:.) •. i ··_.j··r ~·_ ;, 

. . .. . .. .. ... ..... . :· · ~ · , · > ·.· . . : · · f -.J; , • )·· · .. ~: · - .. ~i~ ··:) "( '· - -~ -~·..r ..r __ _ 
::· · ;~ · ; ! ;;; f ~_, : · · The:se roc,l<s. ''cil_t t~e; Ol9,e_r V;olQAni.cs. (5) •a-nd .tne b.:oa:Js.t; Ra.hge in-

trusive's '(4), c.nd in" are~s P<or,th of Wllen;.:ton River: .e.re iou.-t. b-y .th~: ·a-cid vol­
· co.~ics · _'{~_). ·: .t~e · J~r.f;.er 'vall~:y .'· l:?.~t:we ,e;n : vfu.~a. tp.n ·. n,n,d Wa tson · Ri\rers ·o:prfeara 
!to ho.!Ve been' .-cuCt ·'int·o }l'l.Y.tn ~?-nd,_. on·. E;Ji ther· side the: upland ·sur-fo:.ce ·.of · the 

· .. :. Yu·koh ' Pla'teau · :;cci:irt~nu'e';:r O:,cr§r;; ~i' ~heir CP!lrtac,ts wi t}1out :interruptibhi. On 
the' ' other hand,' }t(areO:p· :~iar Vl,iJ.:i~t,ehorf.~:: tne, f1-9Ws poured i~o t~~:_1 valley 

. of Lewes River art_er , it . ha,d .. 'be,en exca:vn:~e;l . inl the : plateau t .o : it's ~ pr·esent 
depth; ' FrOm. tli.E3~y ·. r~ctor;s _. rt is .. apr;nr~:r?-.:t ~hat. the' newer volc:iniM {3) in­

· ~ .C clude tw·o groups of volci:i.n:i.:c roc~s, some'o/hnt -similar in·· lithology<but 
different· ':J.±i age, as· hd.s beeri. £6~rtd in .. the Carmacks and Ogilvie districts. 
Those in the o.ren.s between illlheo.ton and wn:taon R:tv.er.e .c crun be correlated with 

. ·~ ·the· CO.riT:acks g;r'oup :oi ea~~ie~ T~:r:tio.:ry ;g;e_, .. o.nd :those · of<~ the· O:r.etUa·· ·n:6a.r 
I:· ·:·: · ~ 'Whitehorse 'with ,_thEi Selkirk si::i:r.'ie,E! of~ lo..tec Tentio.ry :or Ple·istoo~de a-ge. 

. , : AClD VO~CANICS 
O O O - - ·· o oo OMOO 0 0 • " • O 

0 

. A n~~e:r" of ~ma:p.. o..rea~ ) -?f,J .;f?.;n~-.-,:gr.f<..ELned} a.oid. intrusive and _ 
~- ;:i.volcariici'Fd'cks:: iii' 'the· Wluiaton-Riv:er .. part .of -th~· .districty' w~.st; . -of'J -F:fsh 
( .. :· Lake 1'0.nd south'· b£': M~il? t I Byng'~ . ha.y'f,l \ ,bf3~~ · i~9w?,~a: together: u-nder .. the .. ·Mme 

u•cid ' volcuniCs . (9}; · _-_ lr{ ti;t~ s .ou:~herri , part ,of:: -t}Jl.e- ~ ar~(jl.s <Of .. these- rocks, 
::': south \)f·; 1-'I?ul?-t ' Byng; th~'' :ritain type~ ar~ : r,hyoli te. -gl!'$-nite· porphyry; and 

-- !_, .. , • relat~d .. ~yp~s ·-r~th_ ~~o.hi tic · ha~~t~ . SOJI!.E:l .i. gf· whic.h ·would pass·:· for. ~:Pe~phyri tic 
gta.nite ' br granite~ f.:.h~ ,yolcq.nic mem1J.er:~ ,a;r~. cflOV{s: Al:nd tu::rfs:.'e;nd · cover 

· •Only small ·areas~' ~.he t gr,e~_ter parf1 :: of;_ th~ g:(;OUp:Tis · tepresented ·fby ·dykes 
'> or iother sma li iritFusive ,1JoQ.ie s .•. . 111 S\'Jl\.-8, plWO<.iS '.)tilie' :fdykes are :·siJ nuinerous 

tha'tl · tl1&y nia.k:e' ~\i~ the g_r,~~_ter ' ·pa,r,t ·c,r tn.~· i:t.res,-.si :.>of.; /olderi -;.toc:k;s ' ·tney ha.ve 
' -inW.ded •. · ·· Th~:f ~t~ :m:a. s s~y~ .and th.~·, ._onlyj :stru<;rturcd· :rea;tul"\:1 :.n(Dt&d -iYEVS: widely 
:spaced J:dj_nti,ng. ·.s_'o!J}e,·. M' :~ne ·rhy,ol:i:·t~.s .o,r:e intruded by ; sinf11Ii; · :porphfritio 
dykes; .· VO.tl.ati9:ri's' 'bf 't4e .rhyolites, re.:s£3~ple· : :quart.zite.; , ptl'ierle!· h.i::\ve e;: 

<; ·1:. :: flinty a.pp~a.ran?i:!"b.:ria}~n~~oida ~·. fri\rt~re •. -Und,~r the mior~copel the :rock 
. . iisf :s·een to' l?e~ ptirphyl-itic-~ . vii ~h phenoc:ry~t~_ · forming :i'ron( •5: .:to 8 ' pei'i·:ce.nt 

:-. . :of · t·he ;. ~lrhole .--::-·urhe:: prienbc'rysts ti~e , 6.91 ,:i?_r:t-~9 : per_~ <§:ef'l:t.:f.e.ld.spa.·d ,: chl.efly 
.. '. plo. :g;i:o~1e;si3, ~ the - 1-'erhiiinder being qua rtz. The g:r.~n:Jl'l.dmn:ss , . is a ·:holocr;fi3ta.l­

line, medium- to fine-grained aggregate of quartz o.nd ·feldspa.r. 

In the more northern area~ of these rocks tuffs are more prom­
inent, but flows are still .iffip.or-tan-t-.-· ·N-o ·bedding is a ppa.rent. The rocks 
a.re ligh~ _ gre~n~s~ grey ,_t?,.P\lr:P .. l~:slf _gp(;Y• :: .. ~~1~ 1 . white. fragin"ents. o_r_yheno­
c!iy:sts ·a.r:r-e'· s:cattered th:tou,gh a , cry:pto,crw~.~ l;l,~.n~:- d,arke:r:' , groundma.s-s i ·· 'ln 

,. ·. ·' ';placHHi ' fr[lgment_s ;;of' older ~;c;c~s: , :Ln;c;lu.d~rg g;rP:op.~d,iorite'J Ha in· ·tmcln' .. . 
. , · ·, .:, .:·.:·, .. : ,:: ··,·; ::·_:·· ;_r,. :. ·,:: . . ·: .', . • :-i ··; · .. ·:· • •. .;i·• . :; , .· -.\ . . : ~ :- ,:,;r.: :::;: · '~' ' :: :; .. .. ·: r·: ' .: ··.'·:·: .. _--... 

·: · · · , ·: ·· .. The· small a ;tea. ' 'i'n ~h~, .f.ork .of: B.Y+lg ,C__reek:~Qnsists ·of ·Hghtr ·pink 
' .gf'anophyre _, • .;~ ; ,,. : ' ' . ' .. : ~ .,,. . ' . . .. . . r ... : 

In vlJhea ton dis'trict these rocks form volcanic necks·, su-rface 
flows, and tuffs, and a. re considered . to be of la. te Tertiary age. 

.''1 
.. ; ' '.'· ' ' r _,~ ... -,.~~ ·:r~:· ·- ~· 

Extensive and, in places~ :t_hic~ .;4epps~j,.:t;-!;!: :oi'-' unconsolida.ted 
materials (1) lie in the valleys o.nd),qw;J.anp.s-e~_ ;: . Th~ :.hi"gher arid more rugged 
parts of the map-area are, to a great . e'xt~nt,. thirt1y; .cciviere.d and commonly 
contain large areas of broken r .o;ek of l _opa.h_origin, ... and :·some · .outcrops. In 
places where extensive areas of' the old upiand surface rema·in, at a.n ele­
vation of about 5,000 feet, considerable stretches of soil, up to tens of 
feet in depth and derived mainly from local bedrock, cover the surface. 
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The va.lley o.ccuinulations, ·with the exception of a.lluvial cones -and present 
stream wash, are of glacial ~'Or:igin1 being rrioraines and deposits of gla.cial 
streams o.nd lakes. - These glacial deposits ·consist of sand, · :gravel·, silt, 
clay, and till. A great ter·re:ce fill ·or these materials !).ear VVhitehorse 
diverted Lewes River from a. previous more easterly course into its present 
one cut -.in the lava flows a·t Miles Ca.nyon and Whitehorse rapids. _The 

--·, . · terrace deposits are at least :300 feet thick. · Exposures · indicate thO:t· the 
terrace is made up mainly Ofwhite 1 bedded, glacial lake silts, with ' sands 
and some · gravels above and fn' channels in them. The terrace surface :ls 
pitted ln·:places by kettle holes, and cut banks along tewes .:IHver belOw 

. . . 'Whi tehorse expose sections through some kettle holes show-ing the ·down warping 
:' of the silt beds as well as the depressions in the ·surface above them. Gla­

cial tin ··or boulder cia.y, though probably i.mderlying :rri.a.ny of the· valley 
ar-eas under the str·eam a-nd lake depo-sits, · fs rar'ely exposed ~. 

Deposits of pea. t have fanned in some favourable valley areri:s. A 
l-ayer of white volcanic ash, about 1 inch ·thick; is pres'ent · in the top soil 
on flats·~ a.n:d gentler slopes where it has not been washed away • 

. STRUCTURAL GEOLOGY 

· · :: The lack of distinctive members in the Laberge series and Older 
Volcanics j' togethel::'·•with>the seps.ra tiori of the areas of these· r·onnations 
into numerous; ·small, isolated blocks by drift-covered vo.lieys and by 
bodies·.or · intrusive rocksJhave prevented structures being followed frOm 
one bl,ock: to another. , In;~ these blocks, as Ei. rule;~ the strike shows a pre-

. vnil:U?.g northwest trend rl:iid dips are steep. ·' intense cl-ose folding is . ' 
apparent, and incQnpetent beds are }:lighly contorted.· where evidence is 
a;vailo.ble these structures . appea r .to have been · f .ormed befor-e iri.vnsion by 
the · Coast Range 00. tholi th. From ·the adjacent, more ~ 'recEmtly studied 
Lap§r,ge ,d.tsi{~i9 t.,:;;- to ,.,th.~ -~P:2rth., · ~ c-br·Qad , synclina :..upWa.rped along its centre 
extenqs southward into the Whitehorse dl:strict ~here its continuity is 
represented on th_e west by the belt of Oldet' !Vol'canl:c·s along the edge of 
the Coast Range, :and on the east by areas of · these f'ocks and · of the La.berge 

·series east of .Lewes Riv·er. The upwa.rped, 'central p:trt of the syneline, 
:between Ta.gish Lake and ·Lake IAber ge, is occupied in p:i.rt by older masses 
of :liniestone, mainly of Palaeozoic age~· Farther north the ' limestones in 
the upwarp ar:e Triallsic ~ · · · · 

• r . ' . 

ECON(.'lJ..UC GEOLOGY 

Whi tehorse district contains nmnerous mineral depo:si t~ ~ and 
coal is als:o ·known to occur at several points. Almost all the lmOWn mineral 
dep.osits have been described from time: to time in reports of the Geological 
Survey, but as these accounts are scattered through many reports, some of 

. which a.r_e out or: print, the salient features of the deposits are repeated 
below. · 

ORE -DEPOSITS 

The ore deposits of Whitehorse district, for convenience of 
description, may be divided into four main ,groups: 

: (a) Gold-silver quartz veins 
· (b) Antimony-silver veins 
· (c) Silver-lead -veins 

. -r-;:: (d) Oontact .me:tamorphic deposits 
. . ( . 

' ' 

·. 



' ' ~ ·.: . ~ ' . 

Gold-Silver .v'eins · 
. . . ~" ~ ~ . . ~: 

· · These veins are widely distributed _ in south~r~ Yukon~ and 
occur in Windy Ar.m and Whenton areas~ Whitehorse district. They occur 
in . €\, .,genera1 wo.y in a -belt paralleling the trend 'of the Coast R,ange. 
They'_are also. present in the Coast Range irttr~sive~. in the Old!'r 
Volc[l.nics, and in the schists · of the Mount Stevens group. The ve;i.n 

. ;fillings con~?,-ist .chiefly of· quartz with subordiwte amounts of calcite 
and barite • Galena is · the most characteristtc me-talliferous mineral. 
Arsenopyrite, cb.!llcopyrite~ stibnite, _pyrite, . and tetrahedrite are . 
common; rarer minerals incluae · argeriti~e.·pyrargyrite, Jllmesonite, ­
chalcocite, yukonite, no.tive gold; native silver, and tellur:l.des, with 
the usual oxidation products. 

. ' .., ' . 

' I . ~ ·· • 

. \ . 

... ·. _· Ma;ny .claims have been loca.tedih1'fin9-;/_Ar,I)l ;'distrl~t, as. th!lt 
·part of WlJ,i tehorse district lying betwe'im Bennei:it t.a.;e and Windy Arm of 
Tn.i;ish !.4ke is commonly ·called. Much work was done on them prior to 
i912; since that time some of the properties haye been worked inter-

.. mittently. - 'fhe various properties . are .· reaaily n;ccessible .from Caroross 
... : .<m·~ the vVhite Pass and•-Yukon Route; which serves as the ; centre for the 

··district • . 
• ' (•' . ' . 

· · ·-" B,ig Thing. -The Big Thing is ic>'c0.ted 5imile~ south qf ._ Car-
. oross a~d is connected' with that point by Wrigori roa.d .~ .. The property: -wa.s 
" wor~ed ..f:or a number . of .years by J ·!I. 'C6p.rad anci · s~ub"t:iequently ta.ken '·over # 

. for .. mon:ey advanc~d, by .representatives of Mackenzie ·and. Mann. 
· · · · • • ~ .. .,....,. .. I , , · ' I •' • ' ( • 

0... ' ' - ~ I 

. r .. ~ ~ ;.;,.; J.. • . o~-mh~- d;eV:ol~pment...cwoi'k c: i:iic:}iude S: an :J-j[f1clfned ::' sha:ft .i: o.f '-'450 ~feet~ .: 
with -four levels that toto.l over 700 feet' of drifting. An a.dit 2,32·0 . · 
f~e1i long intended to crosscut the vein at dep"l;jh -was also run, and from 
this . t;;E:lveral crosscuts and raises were driven~· .. -. · 

:·, . 
The ore -deposit ie a fissure vein that cuts granitic rooks .: 

It strikes north 55 degrees east and dip·s ~northwe_st from 25 to 35 
degrees. it is ~ostly from 2 to 8 feet thick; · althpugh in places it 
e.ttains a, thipk:ness of 12 feet. ·.· The mine~aliza tiori :i.s o,f .. quartz . with 
pyrite and _ o.r_senopyrite.:; and _subord'imte 'galena, chaloopyrite, _and 
stib~ite. · · 

< " 

To. the east of the shaft the vein is repeatedly faulted; to 
the west of the shaft where exposed in the various level~ :~t is 
relatively regul[).r. • Cairnes estimated, _ iit .1916-> ~3}-q:V,emge .. w.lue of 
$15 a ton : in. gold and silver for the or'e; -- It is laioWn, that the f!h:i·p- ·· 
mE:;nts made since tlta t . time have been ·1-eib. t:tvely s~all, ;is .the min,e has 
been closed down for most of this period. · ·· ' · · · · · -

Montana . . The Montana is another of the original Conrad pro .. 
perties anCi""is located high on the mountain side' 3 miles ,S9'\lth of the. 
Big Thing. 

The development work includes a drift along th~ vein for a dis­
tance of abo~t 700 feet.. An incline· shaft -was su~~ which. for pal:"t of 
its d,epth follows the veiri, but departs from . it wh,er.e the ' vein cha:_I_lges · 
its ,dip~ A short crosscut has been run ·frcim the bo~tom ei the . s}1aft to 
intersect the vein o.t tha-t depth. 

The vein is o. .fissur·e ,· in v-·olcanic. rocks·, striking about north 
10°30' east, astronomic, and dipping southwest at 10 to 30 degrees. It 
has a thickness of 2 to 5 feet and is composed mainly of quartz, with 
which is associated galena~ pyrite, arsenopyrite, pyrargyrite, argentite, 
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native s.ilver, and lead co.rbonate. The principal values are in silver, 
but the pyritic parts also contain gold. In places the vein matter, 
especially adjoining the walls for thicknesses of 8 to 18 inches, is 
very highly impregnated with silver minerals o.nd assays $80 to $90 a 
ton. The rest of the vein is of. much lower grade. 

M and M. The M and M is also one of the original Conrad 
claims. The vein outcrops on the left bank of Pooly canyon near the 
top of the hill and has been traced about 400 feet on the su~face. It 
is a .fissure· in andesite, strikirtg almost due north and 'dipping west 
o.t an angle of 15 degrees. It .ho.s ·a thickness of 6 to 12 inches; and 
.is composed rn.a.inly of quartz with which occur pyra:rgyrite; stephanite, 
freibergit.e .~ t~t.rahedrite, and carbonates. A small shipment is 
reported to hn:ve yielded $165 a ton in gold and silver, mQstly the 
latter • 

. , . . i· . .. I 
·. Venus. The Venus is . one of th~ mos.t extensively developed 

of. i:;he original Conrad properties, a nd like :the others came under the 
control of Mackenzie and Mann. Tv{o claims are ,included, .Venus No. 1 
and Venus No. 2; the bulk of the work has been on No. 2. On No. 1 a 
shaft 52 feet deep has been sunk on the vein and from the bottom of 
the shaft drifts have been run about 50 feet in opposite directions. 

,, ... , 

On the Venus No. 2 two adits have been drive~, which cut the 
vein at different depths. The· upper ad~t is 80. fet=2t long and encount~rs 
the vein at 75 feet below the surface. J The lower ad it is 600 f~et long 
and cuts the vein Q,t 263 fe~t bE( ;i,.ow the 1~ve1Jo.f the upper adit .• · From 
the upper adit drifts .have .been run 108 and 88 fe:et to the south·p.n;d 
north, respectively. From the lower' adi t drifts have been :t"Un G.&~: and 
622 feet to the south: and north, respectively. Several ;raises and 
stopes have been driven from this lower level, and two winzes ,• ·255 and 
400 feet deep, ho.ve been sunk from the north and south drifts. 

' · . .. . : The v;ein· ·~s a .fissure cutting· andesite.:s and has a strike-r of 
·: north lO degrees east . and . a dip .to .. the west ranging from nearly fla.t 

to 60 <\agrees. The fissure is in most plaoes of p. compound nature,· 
and the vein as a whole is confined between two main fault-planes from 

, ;o a few inche.s. to 8 or @ feet · a:part. The· ore mater'ial averages from 
2i, to; 3 feet thicki . ~nd consists of quartz, galenn., pyrite, and .. : 
arsenopyrite, with jamesonite, yukonite, chalcopyrite, and chalcocite, 
as well as oxidation produets • . The gold value. rarely. exceeds $50; a ton 
and is generally under $25,; the silver values vary from less than an 

. ounce to lOO . ounces to the ton. The . ore _in· the . higher gr!=l-de shoots 
averages from $30. to $50 a tol'l in all values, but much of the vein is 
J.pw grade, running from almost nothing to abput• $20 a \ ton. 

as the 
Venus. 
}To. 2, 

.' .f 

, OQ.il and Fleming Group. · A number of claims, generally known 
Dail and Flaming group, are si tu.a ted immediately south of the 

These include the Venus Extension, Red Deer, Humper No. 1 and 
Nipper: No. 2, - and Beach • 

_. _, The developmE;lnt work includes an inclin.e shllft 120 feet . deep 
• on the. Venus Extension, a crosscut and drift of 205 .feet on the same 

claim; a cross~mt ai).d winze on the Nipper No• 2; a winze and drift on 
the Humper No. 2; and a numper of open-cuts and pits. 

Three principal veins have been found. These are known as the 
. Venus, Humper, . and Red • Deer •. ·The Venus _ vein is, the same as the one 
developed on the Venus property, and has been traced entirely •across 
the Venus Extension. Its characteristics are somewhat similar to thoGe 
given for the Venus property, except : th.at the attitude of the vein is 

·· nearly. flat, and the .vein if1 intensely leach~d . and oxidized. 
I ~. - ~ . '· ,.' ' . -. : ! 

.. ( 
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The Humper vein also occurs in a fissure traversing 
andesitic rocks. The s,trike varies from east and west to north 60 
degrees east and the· dip from 35 . degrees to 65 degrees. to the north 
and northeast. The thickness of the vein is from iO to 24 inchee, 
The ·vein .is composed of , quartz with which are associai;ed argentite, 
pyrargyrite, stephanite, galena 1 pyrite, and some-native silver. 

'I'he Red Deer vein, also a fissure in.andesite, strikes north 
30 degrees east and dips northwest at an angle of 50 degrees. It is, 
where exposed 1 from a few inches up to 3 feet in thickness, and is 
composed of quartz that carries pyrite, galena, and various high-
grade silver minerals. · 

~eaton District 

Most of the properties of Whea to:r;1 district are readily reached 
from Robinson station on the White pass and Yukon Route, from which 
point a wagon road lead.s to Carbon Hill, passing within short distances 

' of most of the properties described. The bridge across Wheaten River . 
on this road has been washed away in recent years so that the river 
must be forded • Thi.s can only be done in the ia ter part of the seas.on • . . · 

The Whea ton deposits occur in a belt 16 miles long and 9 ·miles 
wide, and most of them lie .in the .central strip of this belt, 2 miles 
wide and extending from Mount Stevens across Gold Hill and Hodnett 
Mountain •. Other veins have been found on Mount Anderson and Red Ridge, 
to. the west and east, respectively, of this 2-mile belt. Most of th'e ·· 
veins strike, in a. general yray, pa'rapel to the belt in which they . 
occur;· this belt parallels the trend of the Coast Range Mountains · to the 
west. The veins are as a rule steeply inclined, with a prevailing · 
easterly dip. 

The deposits occur chiefly ·iri the Coast Range intrusive rocks, 
but also exist in the s.chistose members of the Momit Stevens group-. ' The •· 
veins in the ·intrusionsare regular in strike, thic~ness, and mineral 
composition for . considerable distance_s. orie has been tra.ced 3,000 feet 
and has 4 or 5 . feet of vein material over tt.ls distance. - How far the ' 
other .veins extend _is not known, but som.e have _been traced for 1,500 feet. 
They vary in thickness from a few inches to 7 or 8 feet, but the average 
vein in the granite is 3 t:>r 4 feet thick. In the schist the materials 
have --been deposited in lens-shaped m~sses, or in irregular fissures that 
nay connect these len~es or be independent of them~ The lenses are 
mos-tly 6 or. 8 feet thick and 20 to 40 feet long. One ' lens · on the Acme 
claim is 30 feet wide and 100 fee~ long. 

The vein fillings.consist of quartz w~th subordinate amounts 
of calcite. Galena. is the characteristic metalliferous mineral. Pyrite, 
chalcopyrite, native gold, sylvanite, hessite, petzite, and telluric 
ochre. also occur. 

Mount Stevens. The Acme claim is _ situated on top . of Mount 
Stevens. ·· The. vein consists of a lenticular mass of quartz, which occurs 
in chloritic or sericitic schtsts, is 30 feet wide at one place, and 
appears to be about lOO feet long. In some placres galena and PYrite 
occur, but the bulk of the quartz. conta.ins . no metal~iferous minerals~ 

Buffalo Hump Group . consists of thr.ee claims, the Sunrise, 
Golden Slipper, and Wheaten. On tho Golden. Slipper claim a 6erta.in 

. amount of quartz float carries disseminated galena with · free ' gold .a.nd 
. :sylvani te. The vein frOm. . whi«h this Jl).8.terial came has not. ye_t " 'been 

discovered. ' ' 

On the Sunrise claim, ~- quartz vein, in a . fissure in ,g;rariit~~. · 
carries some galena. and native gold. The vein is 7 feet thick in one 
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place, out do0s not average more than 2 or 3 feet for the 50 feet that 
the ore has been traced. The values are very erratically distributed. 

Midnight Group. · The: Midni [;ht group is .situated on the south­
eastern faC'eof-SteTensMountai:n,. and consists of eight claims • 

• ~. · :.o The veins are in reality dykes of granite porphyry that have 
bee,p altered and silicified. The infiltration .of secondary silica was 
accompanied by the deposition of native golds galena, and pyrite. Tw'o 
main dykes -have heen recognized, one 50 feet wide and the other 25 feet 
wide. · A rough sampling of the property indicated that the values are 
spotty and not mainta-ined over the width of the dyke, but are confined 
to the .places where gold or s~~phides lire visible. A consid.erabl.e amount 
of . surface work has been done on the deposits. 

Whea ton Mountain. The McDonald Fraction., situated near the 
western edgeof-·iJTheaton ·Mountain .• has a vein cutting granite and striking 
north 47 degrees west. Its dip is nearly vertical. The vein is well 
mineralized, chiefly with argentiferous galena, which in places constitutes 
the · greater part of : the vein filling~ A 20-foot shaft has been sunk on 
the vein •. A number of samp'les taken from the vein and from the dump at 
the· shaft ali assayed · less than $1 a ton in gold and silver. 

The Silver Queen and Gopher claims are situated on the western 
part of Vl]heaton Mountain and are the principal claims in a group of 
seven. On the Silver Queen is a quartz vein in granite, about 3 feet 
thick, wh:lch dontains galena. and pyrite • .. On the Gopher is an irregulaT, 
lenticular mass of' quart'z ·in greens tone schist, which at its Widest point 
is 7 feet from v.rall to wai.'r. The quartz carries sea ttered particles of 

· galena. · ·r.··-, : 

Ta(Ly-ijo _ Guldh. :r T!l~ Tall. Y.~~{o grovp is sit~ated on the west 
side or- Ti'fl'ly:..Ho Gulch. - ,; -- ,, -

The ore occurs in a brecciated fault zone 4 to 12 feet thick 
cutti:p.g a granitic formation. The zone strikes northwest and dips to 
the northeast at 60 to 70 degrees; a drift h,as been run along it 290 
feet~ leading from which are a 40-foot raise and a 15-foot crosscut. 

The granitic fragments of the fault breccia have been cemented 
by quartz, a-nd a vein of quartz of varying thickness has been deposited 
along the foot-wall. The quartz car.ries considerable galena and from $9 
to $80 a ton in gold 1:\.nd silver. It is thought that a considerable 
percentage of the quartz will average $20 to the ton in gold ~nd silver. 

1Nhirlwind and Sheep Mountain Groups. These groupf! consist of 
six and five c2.aims,· respectiv3ly. Two main. veins have been discovered 
on the property and extend along the face of Mount Anderson for a 
distance of 2,000 feet or more. The grea~er part of the development work 
has been done on the lower vein. A drift 350 feet long h~s been. run on 
this. vein, vrhich over this distance has t:l,n average thickness of · 18 inches 
and a maximum ,thickness of 6 feet. A bout iso feet 'l;lelow: ,_ ,thi:s drift, a 
crosscut 172 feet long has been driven to the vein and a drift from the 
end of the crosscut - follows the vein for 150 _feet. Over .this distance the 
vein has a thickness of 18 to 20 inches. 

Continuing to the southeast ·along the face of Mount Anderson 
vein outcrops have been exposed by ·s·urface workings for a dista.nqe of 
2i000 feet. These may be parts of two or possibly three additional veins, 
but are more likely the continuation of the lower vein repeatedly faulted. 
On the Sh'eep Mocmtain group, ;.the most sou~herly exposure is termed by 
the owners the "big showing" & The quartz here has an aggregate thickness 
of 3! to 4-?3- feet and is wen·m.ineralized. 
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The lower vein is claimed to average $10.60 a ton 1n gold, 
silver, and lead; the lead running 8 rper cent and valued at the rate of 
4 ce.nts a pOund. 'The gold is mostly low, but occasional Sa:JD.ples have 
c~rried 3 ounces to the ton. 

Approximately 200 feet in elevation above the outcrop of the 
lower vein, an upper vein outcrops. This strikes about due east and 1.s .. 
nearly vertical. The vein consists of quartz with dissemin$.ted galena 
and pyrite. An adit 35 feet long ha~ been run to crosscut the veln, 
and a drift 75 feet · long has been run in a :southerly direction from the 
end of the adit. The vein as exposed has a thickness of 4 to 2o' inches, 
and samples taken from it at close ·intervals contained $5 to $18 a ton · 
i~ _ gold, silver, and l~ad. 

Gold Hill and Vicinity~ -The Gold Reef claim is situated on 
Gold Hill. The v~in strikes north 55 degrees west and dips southwest at 
50 . to 60 . degrees . . · It occurs in greenstone .schist anq is one of the most 
regular of the veins so far found in the schistose formation~ It ha,s · · 
been traced for l, 000 feet and has an average width of 4 to 5 feet. ' 'l'he · 
quartz, with the exception of occasional particles of pyrite, contains 
practically no metalliferous minerals. A few pockets of ore have been 
found, however, containing native gold, sylvanite, hessite, petzite, and 
telluric ochre. Although considerable development work· was done less 
than a ton of this rich ore has been discovered. 

The Legal Tender is the only ~ther cla~ in this locality on 
, which developme·nt work has ·been done since 1906 • . This claim lies on 
1.(ineral Hill overlooking Watson Valley~ · . The vein is a fissure in granite, 
p.;nO. s.trikes in a northwesterly direction and its attitude approaches the 

. . y.ertical. .The fissure is fi11ed With :quartz and argentiferous galena, 
with occa sional ma sses of chalcopyrite. A drift · lOO ~~~t lon~ , l\€)- S )?eel'). .. , 
run on the vei"n, which ·for this distance remains fair).y persistent in 
strike, dip, thickness, and degree of mineralization. · 

Mount Reid Property. Two claims have been staked on the east­
ern slope of Mount Reid • 

. The vein is orily partly exposed in a smal,l gulch, tributary to 
Skukum Gulch, and has been traced on the surface .fo:r . n. distance of 1,000 
feet by means of pits, most of which had caved at th~ time of eXamination. 
The g!lngue of the vein is quartz, mineralized with galena, pyrite, stib­
ni te, and arsenopyri te. At the only point where exposed the vein had a 
thickness of 3 f eet. 

Mascot Group • This property is situated on a smal;l gulch ;near 
· the head of watson River. 

The development work consists of; an adi t 200 feet long, which , 
however, could not ·be examined in 1 92 2 as it waS filled with water and 
ice. The outcrop of the vein is visible . along a cliff face for nearly 
2,000 feet. Assayii from the outcrop shOlfr val1,1es of $15 to $ 30 in gold, 
silver, and lead. Below the adit the vein is · 6 feet wide, but inside 
the portal it narroWs to 2 fe et, and, according to information supplied, 

. to 6 inches at the face. . . . . . ~:- .. 

. Antim~ny:Silver Deposits 

The a:rea containing these deposits_ is limited, so far as is . 
known, to . the eastern face -of Ca ribou Hill and part of C_~i-eftain Hil.l, 
WheatGn~district. · The deposits are of the fissure-vein type, the 
fissures occurring in Coast Range intrusive rocks and the andesites and 
volcanic breccias of the Older Voloanics. 
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_Two of the veins have been traced for distances of 2,000 feet; 
but other outcrops are rather cOinmonly covered ·with superficAal materials, 
and none . of them ha. s been followed for more than 200 fe.e.t. _: __ The veins yary 
in thickness ~rom 2 or3 inches to 6 feet, but 1 to 3 feet is about the ' 
average of the more valuable. stibnite constitutes the greo. ter part of _the 
vein fillings in some parts of the veins, and in such cases is associated 
with minor amotiiits of ·sph!i.leri t e ·and james oni te. . IIVhere any go.ngue is 
present it is as a rule quartz'; ba rite and co.lcite occur only in __ sub()rdi!¥lte 
amounts. The veins that are richest in silver consist of a . quar.t.z gangue, 

. impregni:l. ted with go.lena and tetrahedrite, o.nd a. small .amount of antimony 
miner,0)s. In fact, ores that o.re high in silver are. mostly low in antimony 
and vie~ versa, but there are ·places where silver and ~ntimonyoccur to­
gether in considerable amounts • . · AsfiZX.ys running over 500 ounces of silver 
to the ton have been obtnined, but they are exceptiono.l, and mos,t of the 
ores of the better grade, ca rrying galena. and tetrahedri te, . -run from lOO 
to 200 ·ounc e s ··of silver a ton. The higher grade stibnite ores carry from 
50 t<;> 65 per . cent antimony. · 

Chiefta'in 'Hill a nd Vicinity · 
·i :. 

The only vein of . any impbrtance laiown on Chieftain Hill is . ex­
posed in a prominent draw, about halfway to the summit. Twocl~ims, lmown 
as the Morning and Ev'ening' cla ims, were formerly located on. this ,. depos~t, · 
but these have since lo.psed and been . r~located. The cuts:. _trenches, and 
pits made . on these clo.ims have a ll fil~eq in, but the vein is visible where 
it crosses t he gulch and there has . a · i:;!lickness of 5 feet. The v~in con-
sists _ chiefly of qua rtz and stibni te, with subordinate amounts of zinc blende; 
·2 fe et of this thickness i .s composed. a lmost entirely of stibni te. The _vein 
narrows rapi~ly in eo..ch"direction frOm this p:oint, being n:ot more than 6 
inche.s to a _ f·,o·,~t in ·thic'iqle,_ss ·so :f eet .!;l-Wa.y~ - ~ .. __ ~: . . . 

,...t.. .. : ,··'H • :-l-, •r, 1 •' f.."\~ f "'~ ·~· :.-' ., . 1 • ~ .·.' TO. i.u. ,..-· . . 1. ~~·~( 0 ... J1' .. 1 • .. .t,Jl 0 · 

I . 

Carbon Hill 

Fleming Property. li. group of six cla.ims on the western face of 
Carbon Hill includes the claims formerly lmovm as .. the·_·porter group. 

A ··number of veins have been discovered .on this property, the 
exact number being uncertain' due to the fact that in some cases not enough 
work has been done to permit of cbr1~e1a ting pa.rts o:f veins. · The veins 
occur cutting Coast Range granitic rocks and andesites of ;the Older Vol­
canic group. The development includes 1,100 feet of underg~ound workings. 
The veins range from a fevr inches to 3 fe et in thickness, but are . generally 
under 2 feet thick. Average samples of the vein material rarely carry · 
more than 20 to 25 per cen-t:; itntimony, a nd in most cases less than 20 per 
cent. The gold content is mostly l e ss tha n $1 a ton. The silver and lead 
values are, however, important. The better veins contain from 15 to 30 
ounces of silver to the ton, w'i th occasional assays of 50 ounces. The 
average silver content for · a 11· the vein s is somewhat 1~ss than .5 ounces. 
Lead in avera ge samples is in most cases under 5 per cent. 

Goddell's Claims . These claims occur on the Vllheaton River slope 
of Carbon Hill, about a m1le north of the Fleming group. 

Two parallel veins, _ 20 to 30 feet apart-, outcrop in a gulch on 
these claims, and are ~istinctly exposed, extending up the mountain side 
for 2,000 fe et. They cut poast Range granites, and strike north 83 de­
gree s west and are almost perpendicular. The veins consist of quartz im­
pregnated w~th js.m~sonite and ri.rsenopyrite , and are from 2 to 6 feet 
thick. · 

Becker-Cochran Property. This claim . is situated on ~he ' :'e~ stern 
side of:.-.·Carbon Hill. The vein has a thickness of possibly 3 ,feet, but as 
it had not been stripped when visited very little definite information 
was available. Samples taken from the vein float indicated 21 to 40 per 
cent of a ntimony and no silver. 
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Silver-Lead Veins 

Although silver-lead veins are treated as a separate group, 
it will be seen that they possess many points in co.mmon with the gold­
silver-quartz typej and that the division between the two classes is 
not very sharp~ Parts of ~ome of the deposits considered under the head 
of gold-silver -quartz veins ·a :re vniuO:ble chi-efly for their silver and 
lead content. The deposits considered below., however., have certain 
chllracte'risti.cs' ~hat have· . ~au~ed them to be COnsidered as Cl. Separate 

' group; · · - · · · · 

Veina of this q~ass occur on Idaho Hill and Mount Folle in 
the 'nrk()ses . of the I..a'be_r:ge series. The deposits nre ta.b~lar in form 1 

but the:h~ is a lack o:( aef£ni tion between ·the walls and the ore. ·rrie' 
' ye:i,nsa~~3exc_e~din?ly , ir~~gul~~ in thickiiE?ss, ranging fr?ID: _a few inches 
up to 4 to 6 feet • ·. · _ ·. : . _ · · · - , - -

. The yei!l . ~~erial~ . c9nsis-J! ,.mai~!Y of quartz, calcite, ga.lem.., 
~-~~~nopyrite, ( tine ljlende,: pyrite; llnd c~lcopyi'ite~_ Quartz _is the 
ch:l.e_f :JganguE) mineral, 'and · arsenopyri~f? a~d galena are the princdpal ­
sulphides. i'.he ores generally· contain only a few· cents to the ton- in 
g9ld., ~p.d ,~~reJ:y _ha_ye <,m.()re ~hl;';n $2. ,Assays of better g~de ores yielded 
appr9:;1dma tf.)l-y $0 ·ounces _ of ; ~:i.lve* a.~4 _40 per ' c~nt _ lead. ' ' : ' ' ' 

t • ' ••• . ~ • ' • ' A , , •, " ,j, ' • 0 • ·~ •• ' • ' ' 0 • 0 t , • ' ' • I ) ' , l , I , 

Union Mines. The _property ' kriowh a~ ·unio~' :MinJs • cbnsistS ' of 
two claims • . I,t is~~ny ye0;r,~ .s~nce n.~y w.ork has ~~~nd()!.l-8 _on these clo.ims. 

'"1---1 ·l (~ 0 ~) . . . - . -· t . ' ..... . ' ' .• ~ . . ... . . . -'- . . . . ' 

, I · ,: · -: . .· .. .· 1, '. . . ..:. --. • • • • • • . 

1 
. . :~ _ -~ · . ;~ .,)"'e~ve yeins ,ha;ve been ~ound~ · One _ o~ these i :~ ~ w~ei"~ exi:o~red', 

~2 ~~yt thl.ck~ ~he others, : thrc>Ughout .the. grea!;er pa.~t - 9~ t~eu~ }e~gths, 
::~r~ .- f~ ,th:i,ckri~s~ ~tOm ~ 'tfl~ i:q~h~$ ., but· ir;:: a: :;~ew : pl~~~~ ~~~~~~ ot qre 
~~ng~g~ :wit~ , J.n~lu4,ed. r~~k;~ ,from 2 to ~ - fee~ _ ~~iPJ<:._ (lnd ~~9fn - -~ _' t6 ~0 -­
re~t , long .'VV'ere f?und _. <m,:e· uregu:I,ar o.rea , _pos_:pJjly.12 :t;~<;ri:; , ,WJ;.de . ~nO. 20 

. feet - Icing ~ appe~red to .bEl 'ha1f ore: Most ·_of H1e~ ' ..feins >s'tfike ~bot'it n9r.th 
- 1~ ,degrees Vjest';and ait{ 60 to 70 'degrees to 'the sotith-vfest '~ :) .:, : ~r . 

I N~~da Miries: ' : Thi'~' grotlp ol eig,ht elo.:ks was ' i9ct;\~~d as an 
extension to the Union Mines group; Only tWo veins are . eicpds~d 'or/ the 
Neyada group; these are similar . to those at Union mines ~xcept that they 
contain.mu6J:i less' ga lena, an'd so c6nsist n1ostly of ' quci.rt~·, ·calcite, 
arsen_opyrite ', zinc blende, pyritE?, and chalcopyr~te' ~ . . ' 

. . . . . ·• .' : . . . ' .·: ·' . . ·, 

' ' [ - : J 

Almost all the deposits belonging to this type· occur within the 
... . 'Whitehorse copper belt, which extends 12 miles along the valley of Lewes 

:River frOm a · point east of Dugdo.le ri.or'thW-e.s~rd : to the base of Mount 
- Hac~el. . 'one deposit iri Wheaten River district _also ra.n·s wfthin this 

'• 1 · ·· r; · 

.. . . · 
"i 

Whitehorse Co.pper Bel.t-.. . , 

.The ore : ~epod.ts bccur chi~fly ; at or·:· :p:e~r the ·contacts b~tween 
•. Iimest6he an9- grani tiv intrusions I deposits' pei:tig fouri.d bbth in the lime-
~tone' and fn the granite. . . . . \ 

The principal economic minerals of the district are the two 
copper sulphides., bornite and .chalcopyrite. Tetrahedrite occurs at the 
Arctic Chief and small bunches of chalcocite at the Best Chance and other 
places. Oxidation _pro<;lucts are ab1.,mdant a:nd ~xcept at the Pueblo are 
seldom important as ~ o±-~s~ · They include :the carb<;>w-tes ~alachite and _ 
azurite, the oxides cuprite and malaconit~, and the silicate ; chrysocoil~. 

,_ 

·. ·,: 
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Nn. tive ·co.pper is in som:e places associated with the cupri te. '· 
_; 

Iron sulphides are not abundant and nowhere form large masses. 
Scattered grains .of pyrite occur in the ·granites and altered limestones, 
and pyrrhoti te oc.curs at the Arotic Chief. · 

The iron oxides, magnetite and hematite, are widely distributed. 
Magnetite is especially abundant and lenses of this material from a faw 
inches to 360 . f.eet in length are found all' along· -the bel t 1 ·mostly in the 
altered limestones, ·but also in the altered · gro.nites. Heniatite is less 
common, . but is the principal mine-ral • in the Pueblo deposit. -

.. : . . . ~ . ... . · . ; . , 

·.t ··· ··' 

Other metallic minerals of less frequent occurrence' are arseno­
pyrite, stibnite, galena, sphalerite, and molybdenite. Gold -and silver 
~ .e_Guf in.all··the pre·s. Both are occasionally :f'·ound as native minerals. 

The principal ~on-metallic minerals acc.omp!inying the ores are 
~.rnet .. (andradite), augite, wollastonite, actinolite; ·epidote; >oaioite, 

; e].i!!').ochlore, · serpentine, and quartz.. ' · · · · - ~ · · 1 

,; , 
,, .· ... ,·-:· .. .. i .. :··. -.. · ·' 

The ore-bodies fall into two classes; those in which the copper 
minere.lsare associated with magnetite and hematite ancl- ~P.~s.e in which 

. ,, _:·silicates are the chief .gangue m:i,nerals • ·. The ·magnetite orebodies !ire . 
numerous and occur enclosed completely in altered limestone, or along the 

, Ume-g:nanite contact,; or in ;the al tared granite. The largest bodies dis• 
coverE')d a:r;e. the Be.st Ch~nce, 360 feet in length, Arctic Chief 230 feet, 

.a.nd· ;Little Chief lOO feet. The magnetite masses are always sprinkled · 
. with ·gr~ins a;nd masses of bornite and che.lcopyrite. Hematite mass~s are 

much less conimon tha.n .magnetite, · only ' one · l.&rge body being known. This 
·:J"iG,:t:t).f) r,Puebl'O. lode. • It differs frOm -the magne~ite ore mainly in the 

gi--eater . O:lti.da tion-- oF thEi copper ' riilnerids. . . . . 

· --Showings characterized by sili·ca. te gangu'e 9:re numerous wherever 
th,e ;lime-:-g;;rani te contact· is exposed.· These vary from a sp~llikling of 

·copper minerals. to lenses of considerable size,· such as are de'lieloped: on 
the Graf:ter,. Copper King, War Eagle, and Valerie. All the importa-nt bodies 
of this class occur in 'th~? .limestone, close to the grtinitei an·d are· ii:i 
many cases separated from the granite by a zone of more or less completely 
replaced limestone. 

- . . 
As practically -no ·geoiogica i work has been done on these deposits 

_. since t:he report by McConnell, .descriptions o:r the individual deposite need 
:not be given here •. At some of the :properties! cons-iderable rriinirig has been 
done since the date of: McConnell';s , repo\l"t 1 -and as· iri mO.ny eases "the wol-kings 
art; inacc_essible,; due to the'·fact that: the ·,propertl.es· have been shut dOw:n 
for a number of years, it is felt that any description based on McConriell's 
report would be considerably out of date. Since 1915 comparatively little 
mining has been done in the Vfuitehorse belt. It is to be expected that a 
considerable tonnage still temains : to be· extracted, if the occasion should 
arise when economic conditions would render the mining of the Vfuitehorse 
ores profito:b1e. · 

: r. ·· 

Fleming . Claim 

· The Fleming claim is situated on a smali - ~idge facing 'Whea~?n.· · 
· River about a . mile west of Becker Creek. · ; >; • . 

:·• , : : ,/.I:, 

The ore materials · occur in a hornblende gneiss . of the Mourit · 
Stevens group; close to the contact 'betv.reeri thJ ;gne:i.'ss o.nd 'the Coe.st Range 
granodiorite. The deposits follow the strikes and dips of the gneisses 1 

trending north 42 degrees west and inclined at 60 to 90 degrees in either 
direction. 
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The largest deposit is 30 feet wide .. with length unknown; near 
this are two smaller bands 4 to 6 feet wide. The mineral deposits con­
sist of mag:::1etite , specular hematite, chalcopyrite, pyrite, quartz, 
calcite, ep~.dote, a-:)tinolite, and go.rnet, appar;ently grossularite. The 
central part of the large deposit consist·s · chier.iy of iron and copper 
and contains about 1 pe~ cent copper. Gold does pot exceed $2 a ton. 

Coa l h8_s been found at two localities in ·Wh:ttcih:o;.-se ·district. 
Only a very little mining has been done, ehi~fly on account of lack of 
market. . . . · 

. , .. · .. . .. 
' . 

A number of claims ']a'J.oWn as the .'Whi tehorse coal claims have 
been loca ted at the head of Coal Creek, near Grange;·:M()u:i:J.tain •. ·A . tunnel · 
about 60 feet. long has .been run on one of the seams and a few open-cuts 
have been made; otherwise the ·coal· ·is ·· Jpractica_l~y. undeveloped. The strike 
of the seam a t ithe tt;nnel is north 63 degrees west with a d::i:p o.f 42 de­
grees to the northeast~ The s ea!ns medsured were 9 f~et 8 inches, 10 feet-
4 inche s~ and -2 f eet 16_incheso .. It is probabletbat a number of other 
seams, as yet undiscovered~ e:idst-. .·The . coal is anth;-acitic in character•·· 
no seams of c okt.ng poal wer~ found. Four samples were taken': A, B, ,C, 
of the s eams in _the order · mentioned:, ;find , ·D, a : .sa;mple , of a seam found in - ··· 
the creek -below .the, . ?{Or~ipgs, ;"hich may be the same' e:s · one of· ·the o,thers • 
. The pr ox.:.ma i:;e,- o,naJ,ys.es ·fo~~~~ : .· · . -· · :. -

' ' . - .' .... 
• , r ' / • • :.' ' . . ' ::. ; • ....... 

Sample A . B C, . D' ~ 

Water . . . . . . . . . . • . . . 2.15 3. 78 3. 76 2.35 
Volatile combustib le matter 6 .10 10.06 8.34 6.65 
Fixed ca rbon . . . . . . . . . . . 69.86 38o38 62.50 42.27 
Ash . . . . . . . . . . . . . . • 21. 98 47.48 25.40 48,73 

100 . 09 99 .70 100.00 100.00 

Mount Bush 

Three seams of coal were partly striP,ped at the outcrop on 
Mount Bush, Wheaten district, and the outcrops of what appeared to be 
sever a l other seams were noted. The seams stripped occur in the Tan-
talus conglomer a tes, and were 18 inches, 6 feet, and 5 f eet thick. At 
t his pla ce t he coal rneasures are intersected by a fault with a dis­
placement of at least 5,000 fe et, which will cut off the s eams at a 
depth of 2 , 000 feet from the discovery, measured along the seams. The 

. ' · 

....... . · -·-· 

coa l is a semi-anthracite. The hi gh ash content in the following an­
alysis is probably due to the fact that the sample v~s taken from the 
frozen outcrop and contained a hi gh percentage of sand and other materials. 
The foll owin g sample ~~s taken from the 6-foot sea m. 

Moisture • • • • •• • • • • • • • • • • 0 

Volatile combustible matter ••••••• 
Fixed ca rbon • • • • • • • • • • • • • . • 
Ash . . . o • • • • • • • • • • • • • • • 

Per cent 

4.78 
8 .'62 

56.50 
30.10 

100.00 
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