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YMIR MAP-AREA, BRITISH COLUMBIA

INTRODUCTION

Yuir mop-area (lat. 49°15! to 49930, long. 1179 to 117°151)
lios just southeast of Nelson in southeastern British Columbia,
Initial roconnnissance work in the area was carried out

1
by R. G, MoComnell and R, ‘W, Brock (1904)" when mapping the larger

T _ _ y —
Dates in parenthescs are those of referonces in Bibliography
at the end of this report,. ' '

Tost Kootenay area. Dely (1912), in His work along the International
Boyndary in 1?02 and 1903, contributed much to the gen;ral stratigraphy
of the area. The first detailed work in Ymir map-areawas done by - -
Lehoy (1911) during the field seasoﬂ of 1910, when he mapped en
area around Nelson including the northwest corner of the Ymir areea.
Dry;dalé (191?), in his work in the Ymir mining camp during 1916,
nappod the southwest part of ¥mir map-aree on o scele of 1 mile %o
aﬂ inch. Walker (1934), in his report on the Salmo area, and
Riée (19415; in‘his report on the Nelson area, east half, have made
more recent contributions to the general knowlédée-ofAtﬂa region,
and W, E, Cockfield (1936) examined and reportea on- the mineral
deposits of the Tmir~Nelson areea.

The present work was commenced in 1947 by He W}.Little
of the Geological Survey of Canada and completed by the author
during the field season of 1948, Efficient assistance wés given
by W H. Dow ané R, G, McCrossan during 1947 and by A. K, Roberts,
Ce G..Hewlett, end I. M, Stevenson during 1948, Personnel at the
various mining properties wers especially oo-dﬁerative iﬂ furnishiﬁg
information. Tho writer, too, takes this opportunity of expressing
his thanks to the National Research Council of Canade for timo

allowed in preparing a report of which this is a condensation,
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GENERAL GEOLOGY

TABLE OF FORMATIONS

I
]
i

s

Period or
Era opoch Group or formation Lithology
Ploistocone Glacial till; clay,
and Reocont . sand, and gravcl
Unconformable conteact )
Conozoic ' : §
Tertiary (?) i Alkoline intrusions
f
Relotionship unknown
! - ] ._ :
) ¢ Cretaceous(?) Nelson intrusions Granito, granodiorite,
- quarbz diorite,
monzonits, aplite,
! regmatite, and
¥ f lanprophyre
Intrusivo contact
Jurassic and Argillite,
(?) Crotacoous} Hall group . quartzito
Mesozoic -

Conformeble contact

Triassic(?)

Elise formation

Agglomerate, tuff,
andesite, bhasalt, and
related intrusions;
minor argillite

Conformeble contact (?)

Mesozoic and
(7) earlier

E }.__. e s u..,........l.

Triassic ()
and earlier

?

! .

i Ymir group
i

':i

i

. Argillite,.slate,

ergillaceous. quartzite;
minor limestone




Relationship unknown

Palasozoic

Ordovicien (7)
and loter

Seeman group

White quartzite, schist,
limestone; minor
aergillite and greenstone

Relationship unknown

Ordovician Lotive formation

Slate, argillite,
argillaceous quartzite;
minor limestone

Disconformable(?) contact

Middle Nelway formotion \rgillite, slate,
Cambrian phyllite, limestone
Gradational contact
Laib group Argillite, argillaceous
guartzite; limestone,
schist
3
Dolomite, limestone; minor

schist and quartzite

Lower Conformeble contact

Cambrian

‘Renio formation

LRI £

argillaceous quartzite,
| schist, quartzite,
argillite -

Conformeble contact

LY

_ Quartzite Range
" formation

LI T SR A,
“'a ‘

\

hite, green, and pinkish
quartzite; minor
argillaceous quartzite
and schist

Conformable contact

Proterozoio (1)

Three Sisters

Windormere (7)
’ formation

Green quartzite and
corglamerate
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SEDTHENTARY SND VOLCANIC RCCKS

PROTEROZOIC (WINDERMERE) (7)

Three Sisters Formatioq

The Threc Sisters formebion wos nemed by Walker (1934)
after the Three Sisters peaks east of the heaawaters'of éheep
Creck in Selmo map-arca, wherc the formation is well exposed.

Two parallel bunds, striking roughly north 10 degrees east,
. ond expoéing only the upper members of three Sistors formation,
"lie in tho eastorn part of tho ﬁap-aron. The two bands show marked
.difforcnces in lithology and ao correlution couldube.m&de;betweon the
.various mumborse 45 the two bends have 1little in common,%they can
best be doscribed separately. .

’ Bastern Band

The upper part only of the Threo Sisbors f;rmutibn occupies

tho southéaétern corner of Ymif mapnarea.: The members ex%osed there
P

consist of thHe metamorphosed derivatives of highly siliceous clastic

sodiments. . The section, from top to bottam, is about as ’ollows:

Thickness
Teet
Qu&rtZite, grey—gréen, gri‘b'ﬁy....u--...:...o.».e;. 1,000
Quartzite, pink, arkosic; interbedded with ~
groy=greon, gritty quertzitosssecesvsseesceccee 200
Quertzite, grey-groen, grittyesc-eos-bossconscac 300
)
Conglomera.‘te......u....e.u..“..o-ne«'.o.a....... . 45 t
Qu&r’bﬂite, gr@y‘-gl‘e@n, gritty'qnooqa.0.’....0.!..0 1,000
L ' -
Total thicknesSesesesanseves 2,545 -

The quartzite occurs typically in thick, massive beds.. It-- -
consists of 90 to 95 per-cent quartz, with 5 to 10 per cert of alkali

feldspar snd fine mica, Rubile, hematite; and magnetite'éfe accossory

mineralse.
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The grain size of the quartz in the quartzites varies up tae
%-inoh. hIndividual grains are squoezed and elongated parallel with a
faint schistosity, and the larger grains are surrounded by finer grains
;f quartz and fine flokes of muscovite., The mica that svrrounds the
quartz is rarely visible in the hand specimen, but in thin section is
scen to impart a schistosity to the rock,

The quartzitqé grade into an ‘arkosic' member that in places

contains up to 10 per cent mlkeli feldspar (microcline, ortl.oclase,

and albite), end ‘i's pale pink-white in the hand specimen.

...........

1,500 feet. below the Quartzito Renge. On the southern boundary of +the
map=arce. it-is- 84  foot thick, and on the eastern boundary 53 feet thick,

It consists'of ‘quartz and’ouartzité pobbles encloéed in e matrix of

...........

below, A few pebbles of grsenstone were also observed. The pebbles,
which r;nge»in length up *6 § inches, have been équeezed and elongoted
to two or three' times their shoriest diamgter, giving an axocellent
linoation that piques'30 degrees south, Tﬁis.cénglamerate forms tho

only good marker horizon in the castern band of the formation.

........ .

Weostern Band

Tho wostern band of the Three Sisters formation is exposed
along the core'of-a'sbuth;piunginé antiéline;‘fram forcupine Croek,
on the south, to where it is cut off by a féuit just south of Seeman
Creek, It éi%fers‘markadly:frgm the eastern.band in that it contains
e large percemtage of schistose rocks. The two limbs of “he anticline
also vary in lithology ‘across ‘strike, so that ng correlation of
members was possible, - Ccnsidorable variatiog'was also noted along
strike in this wostern bande

The best exposures of the westorn band of the Three Sisters

formation are along the ridges east of the Ymir-Seeman Creek divide,



In this area the variation in rock types is more extreme than farther
south, and the abundence of closely interbedded quartzito and schist
is a distinguiéhing‘feéture. The section on the western limb of the

anticline is as follows:

Thickness
V. Feet
Chlorite schist, greoy weathering, grey~-green,
with numerous porphyroblasts of quartz and
feldspar; narrow siliceous layers give &
* banded appearance; some beds of white
q_uartZitG and mic& schis’b.......--.....’.....r.. 1,000
Gap..".‘.‘.I..'.....‘.......l‘.......l’...l.l'..‘ 60
Quar‘bzite, massive, gr_ey-green'.........-.....-.‘.. © 100
Schist and argilla.ceo‘t_ls gua!'tzj.‘be.......'n-.-...‘o. 200
Quartzito, white or groy. massivees.seesecccceiee 120
Quartzite, groy, grey-green, omnd white; minor
miCS\- SChlStQOQli'.l'O'.IOCOO.Q'Q.O'0.00'O....Ol 70
Schist, micatoous; some with cyanite or apophyllitej _
Erey Or groye=groSllecssscsssescosssscosssocerscsces 500
Limestone, grey, with pink and yelicw tingoseeses 35
Mice schist, grey or groy~brown, some garnet
beuring,minor grey~brown argillaceous quart21te 140
1 Limestone, grey or grOY"brownoocoo---oso-o.co-aao 30
Mica schist; interbedded With‘beds of white
quo.rtz:.l.tﬁ 2 to 3 inches thickpoonnnoccnco.ocono 120
Quartzite, grey~brown, grgillacoous.............. 50
Quartzite and argillaceous quartzite, white, grey- ;
brown, or greenish; minor mica schlst........... 316
Quartzite, greendwhlte, gritty, w1th somo pebbles N
of white quartz % inch longeesseoscevcossvesanns 5
QuartZite, white and grey-brovm.........-..'..;..'.. 25
Qu-a-rtZi'te a.nd Chlori..b? schist'lc.‘.‘CQ'0.0'0.0.QII 40
Total exposed thiCknesSesessessss 2,610

The agposed seotion of the eastern limb of the anticline is

much thinner than ﬁbe one described~above.
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The most abundant type of quartzite, which comprises about

N ]

10 per cent of the western band, is pale green and semi~translucent,
and occurs in massive beds from 1 foot to 15 feet in thickness., It'
rarely shows the platy charecter of the whiter quartzites., Another,
easily recognized momber is the white, plety quartzite, which, due to
the presence of 5 to 10 per cent of fins, scaly sericite, appears to
be nearly opaque, and splits cesily into thin plates that parallel
the schistosity GWhiqh al so parallels the bedding in the areas
observed)., It forms less tﬁan 5 per cont of the -total exposure,
Tho romainde% of the quartziﬁe is white or pink-white, gencrally
ploty, and consists almost entirely of quartsz.

. The argilloceous quartzites are transitional betweon the
ﬁure quartzites and the schistose memberss.

Ono of.the most distinetive mombers of the Throe Sisters
foﬁﬁatiop is a chlorite schist, which varies from light grey-green
.ts almost blgck according to the proportion of biotite present., In
the southern part qf.the map-a?ea, a thickness of 100 to 200 feet of
this roék is.exposad along the qentre of the antigline, .East from
" Baldy Mountain, it is found interbedded with grits through o' thick-
ness of 500 to 600 feot, Farther ngrth, along o section measured
southeast of Seeman Creek, chlorite schist forms 90 per cent of a
gection nearly 1,190 feot thicke It is also found in at least two
narrow banés noar the centre of the entioline in this area.

| jhroughout much of the section, the chlorite schist con-
tains numorods porphyroblasts of feldspar up to & inch:in length,’
These afe roun@ed, or are drawn out into elongated lenses as
a résult of intense shearing,

. iﬁe micg schists are more abundant in the northern part of
the exposed section, They are daminqptly quartz muscovite- or quartz-

muscovite-blotite schists, In same of the highly coritorted beds near
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the crest of the Baldy enticline, grey-black.gornet, probably almendine,
is o prdminent‘con;titucnt.

. Limestone is found only in the northern part of the western
ﬁand of tho Threeo Sisters formation, and is not exposod on the castern

1imb of the anticline.

LOWER CAMPRIAN

Quartzite Ronge Formation .

Thoe Quartzite Ronge formation was nameod by Wﬁ}ker (1934)
after the Quortzite (Nelson) Renge, along the sumnit of which it
is well exﬁosod.. It is one of the most striking and easily rocognized
formations of the ;rea, and is qontinuoﬁs w;th much of the Hoamill
serios as mapped by Rice (1941) to the northeast.

Three bands oé the formotion ore exposed in the map~arca:
a broad eastern band, And central and western bands, which form.the
limbs of tho Baldy anticlines

They consist ahqost entiroly of white quartzite, with tinges
of pink, green, érey, ond yellow. Much of it is in massive beds 16
to 20 foof;thick, in wh;ch it is impossible to determine bedding planes,
Iﬁ pleces a little quartz~sericito schist and chlorite schist are inter-
bedded with the quartzite,

. Tﬁe mast easterly band of the éuartzite Range, oxposed from

the southern bordér.of the map—ar;a northward almost tg Seeman Crevk,
is tho widest Af the three bands exposed in the arone It is generally
ﬂhifonm iﬁ character, anfsor thon the more'westerlylpgpds, with many
érossbeds; At one ho;izon nenr the southérn bor@er:gf.the nap-ares,
100 to 300 féet of quartz-sericite schist lying about 1,500 feet above
the base of the formetion was used as o marker for a limited distance,

A section of the sastern band, measured about 3,000 feet north of the

southern boundary, is as follows:



Thickness
Foet
Quartz}pge‘mgfmivg,_white_gnd pink-whitGeessesoese 600
Quartzite, massive, pink.and pink-white; some.beds
light grey to pale greensssscsessssceccccscsscce 660
Quartz@tq, massive, pinkswhite end whitGeseesesoes: - 450
Quartzite, grey-groen, massivteeecsesessssccccases 1,000
Sericiteé schists; somo miceceous qﬁ&ffiité........ 215 ¢
Quartaite, pink-white, platy to messivez minor
amounts of groy quartzitomeessessscesccesssossss 1,580
Total thichlesse.l.l....cb......'. 4:,505:

In the east-central part of the map-ares,.the section across
this band is quite similar to that described above, A minor amount
of dark argillaceous quartzite, well banded, togother with mica and
mica~chlorito schist, lies about 1,750 feet above the bease of the
formations

The central band of Quartzite Range formation is the thimmest
of the threec exposed. It has a maximum exposed thickness of only 1,400
foet neur the southern border of the map~area, and this diminishes to
600 feet ncar the northern end of the band, Throughout its length,
the band consists of platy white quartzitos, which to the north are
interbedded with a little mica schist.

The wostern Quartzite Range band is well exposed along high
serrato ridges throughout much of its length. It is cemposed almost
entirely of mossive and platy white quartzite. As.in the central band,
the gugrtzites here are generally finer grained than theose of the
eastern band, and lock praminent crossheds. Near Baldy Mountain the

seotion is as follows:

Thickness
Peet
Quartzite, white; minor argillaceous quartzite
and mieco Schistouvooonooo'.‘&caooo-oioooo..o;-ooo. . 70

Quartzite, fino-grained, pink-white and white,. )
m&SSlVO and platy.e-ae¢oo'ooooaootla.-o-ooooco.oo. . 910
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Thickness
Feet
. Schist, grey—brown, MiCACEO0USessrsesacsessssssssnsas 30
Quartzites, grey-white, massive; coarser than
those 0bOVEsseesecssssenssvosssrsscsssesscosssccce 320
'G’G.P..ooo.oooco-oqo-oo-ooooocoonuooooocooon.-oouconc 550
_Quartzite, white with tinges of pinkegreen ond
yelldw-brownooooco-oucoocc.--oo-ccooao-oo-oo-oooo ) 310
Total thicknosSseeecsessssssessssssce 2,190

As the eastern band -of Quartzite Range formation is coarser
and fhicker than the other two bands, and shows numerous crossbeds, the
source of the sediments probably lay to the east,.

. The boundary between the eastern bond of Quertzite Range
formation and the Three Sisters formmation is fairly well defined,
and its position is in accord with mopping in adjoining aréas, The
contact is placed where there .is a falrly rapid transition from the
pink=white quartzites of the Quartzite Range to the pale green, some=~
what coarser, gritty quartzites of the underlying Three Sisters
.formations, It lies.about 1,500 foet above the conglomeranto horizon
of the Three Sisters formatione

. - The upper combact of the Quartzite Range is placed wherc a
.fairly repid transition was observed from pink~white quartzite to
the darker argillaceous quartzite and mice schists of the Reno
formation, .This transition zone may vary in thickness from 200 to
300 feot, but, in the eastern band at least, the upper boundary of
the Quartzite Range con be considered ‘as accurately dofinedy. In the
southeastern corner of the map-area it lies 700 -feet below the basal
limestone of the Laib group, an excellent marke'r horizon.

The western bend of Quortzite Rengs is woll exposed, and shows
~no eﬁiéence of folds throughout its thickness of 2,000 to 3,000 feet,
The moximum thickness of +the central band of Quartzite Range is, however,
only 1,400 feet, indlcat;ng that. a.part of. i%. must have been removed by

fe.ulting or by flownge. Although.the concept of extreme florw does find

- Y
b e o wv et mT O sy e N
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support in the thinness of the wgstgrn pand of overlying Reno formation,
the' former glternative seems more probeble, and the western (Lower)
contact of the central band of Quartgite Range with the Three Sisters
is assumed to be a fault contact, The upper contact is again placod
.ot an horizon where ther¢ is ovidence of fairly rapid transition into
ovorlying Reno, schists,.

The comtact botweun the Quartzite Ronge and thc Three Sisters
formptions on the wostern linb of the Baldy anticline is defincd by a
fairly sharp tronsition from pink~white, platy. quartzites to undorlying
grey=groen, chlorito schists,

v Thus; within tho wesbtern antlelinal belt of these formations,
tho central part, containing a high percentage of.schistose mombers,
has boen mapped as Three Silgters, and the two flanking bands with
littlo schist as Quartzite Range, Tho reason for this is os’follows,
The schistose membors are interbedded in places with ¢oarsec greon
vquartzites and arkosic quuirtzites that strongly resemble members of
the Threo Sisters formation, In Solmo map-nrea (Little, 1950),
recont mapping has shown that the corresgponding Sheep Creek anticline
contains a similar succoussion of coarss grits interbedded with schists,
As these grits are courser than members of the eastern band of Quartzite
. and as the source of thuse sediments is considered to be to the east,
it follows that these beds belong to tke Three Sisters formation.
However, the coarse~grained rocks upon whlch the above
correlatlon ié.ﬂgégd lie mnear the centre of the antigllne and, COone
sequently, prOVb only that the Cﬁntral part is to be corrulated with
the Three Sisters. The severa1 hundred feet of %uartz:+e nand schistose
rocks lyiné Afb%o this are, therefore, lying between rocks known to be
Quartzite Rpnge ahd.rocks.believed.to-be Three Siste;s.“'The Quartzite
Range~Three Sisters contact, as mapped in the western belt, may thus

lie stratlgraphlcally several hundred foet above that in the eastern

band,



Reno Formetion

The Reno formation was named by Welker (1934) from its
occurrence on'Reno Moﬁntaiﬁ. It was redefined by Little (1950)
to inelude only those members lying between the Quartzite Range
formation aﬁd the first band ofllimestone lying above 1t, namely,
the basal limestone of the Laib group of this report.

In Ymir map~area, the Reno outcg;ps along the flanks of the
Laib syncline., On the eastern flank it is well exposed across a
widéh of 700 to 1,100 feet. The qorréspoﬁding band along the western
flank of the syncline is poorl& eiposed and much thinner,

Ag the Reno formation ccmp;ises the trqnsitisn zone Setween
the.bure white, Quartéite ﬁﬁnge quartzites bélow and. the Laib schists
above, it ;ontains members similar to both, bubt is dbﬁinantly mica
schist and a£gillac$ous quartzite., Near the southern border of the
map=-area, it‘consists of grey-gééen.‘argillaoeous quartzites that grode
into tho quartzite Range below end through the Loib limestono in®o
the Laib schists above, A section,ﬁeasured in this area showed tho

following succession:

Thickness
Feet

Quartzite and argillaceous quartzite, grey-

groen and groy-broWlesssecssccesscscscscsnavecanss 115
Quartzite and siliceous argillite, grey-black

to dark green; in part slaty end phyllitic...e...s 142
Quartzite, massive, yollow~brown to greolescsssseses 165
Quartzite, llght grey-brown, argillacoouSceiccercccsss 60
Argillite and phyllite, light green, silicoousess.s. 80
Phyllitc, light green, silic60USescesscsetssncccccne 60
Phyllite,. quartzite, and calcareous argillitosssesee 47
Quartzite, light to dark green and dark greyj : '

minor white qua.r‘bzi'be............................. . 70

b

———

Tota.l ’bhickness......--......-............. C 7239
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From this point northward, tho Reno formation becomes
successivoly moro schistose and less woll exposed. Just southeast
of the Laib, Crock plug, o band of limestone lies nearly 1,100 foot
stratigraphically above the nearest cxposed massive quartzites,

If this is tho Laib end not an overlying limestorie it indicates
.0, probable thickness of 1,100 feet, the greatest thicknoss ettained
by tho Rono in the map-area. The poorly exposed ares botwoen theo
limestone and quartzite is, apparently, all underlain by quartz-
muscovite schists Just north of the same plug, the ﬁﬁicknosg is
about 600 feet, of which the uppur 400 feet é}é:groyubrawn mica
schist end the lower 200 feet consist of imterbodded mice schist
and white quertzite. The schists are in part chloritice.

On the wostern limb of the symeline tho Reno.forﬁéti;ﬁ is
thinper than on the-eestern., Just north of Porcupine Cfcok it is

only 130 feot thick, and consists of the following:

Thickness
Top of Bection Feot
Mice schist, groyugreen, coarso .......o...- 25
' Quaféé;ﬁloa schlst, groy=groen to brown seee 45 ;
@ﬁﬁ?%ilte, white, with tinges. of grey,
pink, and greens interbedded with mieca
B0hist .svsvevenssescnvscasscvsrsncsonsons 60

v e P

Total thickness,,., 130

........

-------

Farther north, ‘whero the Reno outcrops in the trough of

the syncline, it has‘d‘éﬁiokness of 300 feet, At this point.the

-----

grades imperooptibly into the underlyinw Quartzlte Range formation.
The bends rhnkd’ fram £o 1 inch in thiokness, and ore generally

groy=brown; "ahd" grey or greenubrown on the weathered surface. The

FEPR I S R

in a fino, brown, siliceous groundmass. Interbedded schists are

silioesous, muscovite~biotite rocks, wilth small amounts of chlorite,
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Loib Group

.Thc Laib group is named from Laidb Creek in the wost part
of Ymir maé-ar;a¢ whorc much of the group is exposede It is a thick
assemﬁiage Af coarse mica gchist, phyllite, argillaceous quartzite,
a}éillite{ end limestone, in decreasing order of abundance, The
uppér ﬁeﬁ£ers are m;re argillaceous thqn the lower, and gradc into
the oveflying strata of the Nelway fgnmxtipn. The base of the
gféup is placed at the bu;e of a porsistent bend of limestons,
w%ich ovorlios.conformagly'the Reno formetions The ufper contact
of.the gréup is pléced ot the basc of a 30-foot bond of white
limestone, whleh is exposed in the southeast corner of the map-area,

and is the uppermost band of white limestone above the basal

Laib 11mustono.
In the southeast corncr of tho mop-areq, . the soétion, - from

ol L
top to bottonhls as follows: i

Thickness
Foet

Argilllte, light grey-green, darker near top,
phyllltlﬂ ‘edédsidieseosancinnsoesscesaerdsrcnsseecs 1’700

Limpstona,. Light grey to brownish, siliceous .;...... 18

(Fault, dlsplacement undotermined)

Limeutone,$grey-buff, breceiatod’ ..a.........;....... 3
Argilllte and phyllite, grey-green; minor

argilloceous qUATrtzito soceescsscsesesssscssoscosans 600
Phyllito, 1ight grey—green, soft svcesesvesasessetnse 20
Argillite, silicedus, grey—green cesnsscssscessessane 9%
Limestone, buff, honeycambed escsvasestsescerosessase 6

. ‘Argillite or phyllite, grey—green, DASS1VG sesevssses 100

Quartzite, mossive, greyugreen, arglllaoeous XTI 50

Phyllite and argillaceous quar‘tzite, groy—-black L
to grey-green aoo-oaoo~¢'¢a1.wb-ooo:c-oooaacvoooluo : 166

n
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sellis
Sticky Note
Marked set by sellis


Thickness
Feot

Quartzite and argillaceous quartzite, groy-

hI‘OWI’!. MASSLIVO esesessessssaveocesscssccsccnnsns 180
Limestono, argillaceous 9000000000050 00a0RREs00000 35
Lime stone, white, mossive; siliceous, magnesian,

becoming less silicoous at the .top:.buff,...

hoﬁoyodxﬁb-*wea‘bhered CP0C0OC0RGIREPOPPIPIRITIPOOOOD ) 135

--------

Total thicknass eese 3,172

‘.pygﬂggfﬂlﬁhiﬁ_qpotion, the rocks ore sochists, with
lossor amounts of fine phyllite and argilleceous quartzite, and the
basal limostone band bocomes thimmer; it is only 65 foet wide whero
it passes beyond the mep-orea in the viecinity of Laib Creek. The
schiste aFe mainly I;roﬁn, 'med:'f;mn-.gmined, quartz-mice rocks, in
placeé'é§é§;green as the chlorite content increasqs (up to 5 peg_cent).
Along Cultus Creek, much' 5f “¥A8  séhist is interbedded with fine
laminoe of quartzite. Wost of the Laib Creek plug, the rocks are
green, bronze weathering, mica schists, with one 4-foot band of
buff lime'stone exposed near the centre of the syncline.

The basal limestone band of the Laib group is one of the
most easily recognizeble horizon markers in the'district, owing to
its position wiﬁh regard to the quartzite fonmations below and the
schistose rocks above, and its remarkable persistence, It varies
somewhat in charaoter, howe%ef, aﬁd in flaoes, as mapped, includes
some interbedded schists and even quartzites, Its thickness is
variable, ond in places the.band may be missing, but it 1s mapped
as a continuous horizon, though locally its width is greatly
eiagéérdted. '

On fhe wegtern side of the Loib syncline, this basal

limestone band differs somewhat in appearance fram that in the



typo sootlon moasured on tho eastern side of the syncline. One mile
. north of Porcupine Croek o soction of the basnl limestone bond
v P PP P S ve- o et

meoasures as follows:

O I L T PEEEE N BB I

Thickness
Foet
. A8
Lime stone,* ‘siliceous, ‘groy-white, with some
miou’ [ FXEEXXEEEENNNNENEENENNRN NN NENENN NN N NN NENNNE S NNNEHX ] 20

Lime sbone, grey-white and pink-white, bandod seseeeee 30
Mica schist, bronze weathered, grey-brown seesessanes 50
Quartzite and mica schist seasesescesccsccssscvocesse 36
Limostone, white, Mas3iVO sesesscssescssssssesscacnse 47

Limestone, siliceous, grey=white sesesecsscsseccocoss 5

e

Totol thickness eeee 188
Farther north, along the west 1limb of the synoline, tho
limestonoc is,ﬁhinner. .
The £§sal limo stone band of the Laib group has been traced
almost coﬁtinupusly southward beyond the Internetional Boundary,- It
woeiin this-' limestone ba.nd that Little (1950, ppe 17-18), working
in Salmo map-area during the field season of 1948, found Lower
Cembrien fossils._ These were the first to be found in the Laib
group on the Canandian side of the border, and confirmed the
correlation &ifh Camb?ian rocks mapped by Park end Cannon (1943)
in the Moéal{ﬁé.qqad;angle, Washington,
| The La%? group can be correlated with rocks mapped by .
Wolkor €1934) és’Reqo ond lower Pend d'Oreille, and corresponds
roughly with the upper part of Daly's (1912) Beehive formaetion
end the Lone Star formation, Together with a part of the underlying
Reno formation (a; redefined by Little), iﬁ-is,thé equivalent of

the Maitlen phyllite as mapped by Park and Cannon (1943), The
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basel limestone member may be correletivo with the Badshot limestone,
which has becn mapped by Rice (1941) und by Walker, Bancroft, and
Gunning (1929) northward along ond beyond Kootehay Loke noarly to

Rovelstoke. If this be so, the remainder of the Laib group

reprosents tho lowor part of tho Lardecau sories.

Nolwoy Formation

The Nolway formation was nemed by Little (1950) from its
occurrence noar Nelway in tho Salmo map-area. It outcrops elong
the trough of e south-plunging syncline in tho southeastern corner
of the map~aroa. The formation is poorly exposed throughout most
of its extunt, but foir exposures are found along the headwaters
of Porcupino Creek and along a small creek that flows northwest
into Porcupine Creek at an elevpotion of 4,550 feet,.

That part of the Nelway formation here cxposed consists
of o series of black phyllites, argillites, and slates and thin
beds of black limestone, and represents only the lower part of the
formation as exposed in Salmo map=area.

¥Woor the southern border of the map-area, the formation
outcrops aocross o wi&th of 2,200 feet, The western 1,000 feet
comprisé caloarcous phyllite and arglillite, becoming more calcareous
towérd the east. The striking features of these rocks are their
black colour, camparative lack of schistosity, fine grajn, and
high limo content, Bedding may be fine and prominent in places, but
the rocks are éenerally so uniform in composition end colour that
bedding plones mey be difficult to distinguish. The ocalcareous
argillites contain interbedded black limestone near the top of the
formation.

The eastern 1,200 féet of Nelway strate show the reverse

gradation to the western 1,000 feet, becoming more caleareous toward
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the west. Thus, the soft, ca}careoug mﬂ@bqrs lie in tha cen#re and
grode eastward and westward into more'typical black argillite,
Secondary structufes, such as fracturg cleavage ond drag-folds,
indicate that.this gone lies along the trough of a syncline, and
evidence fraom regional structure ond stratigraphy supports this .
views A fairly accu;ate estimate of the stretigraphic thiokness in
this aren is, therefore, about 1,000 feet,

Along the north fork of Porcupine Creck, the Nelway
formation is represented by bleck slate, in which the well-déveloped,
steeply dipping cleavagse; running'parallel Wifh the crgék, has
resulted in numerous steep gorges. The slates contain fine flakes
of mica, end in some places graphite, on cleavage surfacos,

Elsevwhere, the rocks may be more properly classed as
phyllite. In these, the poorly developed planes of schistosity are
more crumpled, and flaky minerals are more easily distinguished,

- The lower contact of the Nelway formation with the ﬁaib
group schists .is placed at the base of the uppermost ba;d of white
limestone above the basael Lalb 1imestone., There is, however, no
sharp breek in the genersl character of the rocks, which become
gradually more celcareous and blacker higher up in the socfion.

The upper limit of the formetion is not found in the Ymir ﬁﬁ;-aréa.

The age and correlation of the Nelway formation are fully
discussed by Little (1950), who correldtes it with the Mbﬁaliﬁo

3
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lime stone (Park and Cennon, 1943) of Middle Cambrian age.

‘THE PRECAMBR;ANAQAMBRIAN SUCCESSION
Three methods of delimeating the base of the Cambrian
gystem Are in présent ﬁse. The first, which designates the lowest
horizon at which Lower Cambrien faunea have been collected, is not
prectical in thié region ﬁherg foggils are rarely obtalned, The

second, which désignates the first unconformity below this horizon



as the base of the Combrian System is likewiso not practical where,
as here, such an unconformity lies ut'the bﬁsé of the Monk formation,
12,000 to 14,500 feet below the lowest fossil hofizon. Furthermore,
evidence that this unconformity is relatively local ié érosented by
Rice (1941, pp. 15 and 18). The third method, which is ropidly
godning fevour among field geologists, designﬁteé the base of the
lowest formation bearing Lower Cambrien fossils as the base of the
Cambrion Systeme This method has been adopted by Little (1950)
and is followed by the present writer. n h

The basal limestone of the Laib group has yié&ded
pleosponges of Lower Cambrian age, end Park ond Cannon (1943, p. 15)
collected trilobite frogments from an horigon that appears to be
several hundred feet below the basal Laib limestone, or near the
top of the Quartzite Range formation. The base of that fonation,
then, is tentatively assumed to represent the base of the Caﬁﬁri&n

System,

ORDOVICTAN

Active Formation

. Rocks of O¥dbvioién age are found enclosing o small stock
in thé’south-centréi part of the map-area. The best exposures are
along:iorcﬁpine Cresk and on the slope east of Active Creek, fram
which the forﬁation derives its neme.

Rockslsf thé'Activé formation consist of slates and argillites,
with lessér amoﬁﬁté of ﬁornfels, quartzite, and limestone, The slates
and argillites of the formation consist mainly of fine quartz, with
various amounts of grophite, fine miea, and calci.to.

The graphitic slates are poorly exposed, and slopesunderlain
by them are mantled by:coa}se, black soil., More calcareous members
are poorly exposed on valle& slopés, but outcrop faifly well along

Porcupine Creck,



The remaining meﬁbqrs gonorally have a platy fracture,
and in pleces break up into wide, slaty slobs. These rocks weather
black or dork, rusty brown. Bedding is éenerally shown by fine
lominoe or by beds up to 1 inch in thicknoss,

A little quartzite occurs in the formatioms The most
prominent bed is only 18 inches thick; it is pink-white, and
consists almost entirely of quartz, A few narrower beds of
quartzite underlie it.

At least three limestone bands are interbedded with the
slotes and shales. One of these, just west of tho granite contact
on qucupine Creek, has an outcrop width of nearly 250 feet, This
limesfone is white, with.light grey bands, but some beds have o
pink tinge., On the easbern side of the granite stock, three bands
ofulimestone, each at least 20 feet thick, ero exposed. Weathered
;urfaces are grey or yoellow-grey, and commonly have e finely -
striated appearance due to differential weethering along bedding
laminee. Frosh surfaces are white or banded grey-white.

Where exposed in Ymir map-areﬁ, the Active formation is
in faulted contact with other’éedimenﬁary rooks, except possibly
in the upper re&chesiof Wren Creek. On the west, the Ox?de fault .
can be traced from the Oxide p}operty northeast for about 2 miles,
On the southern side of Poréupine Creek, the Aotivé-Seeman group
contact is not exposed; outoroﬁs of tﬁe two,'several hundred feet
" apart, show no angular discordance, but are sharply distinct
lithologically., On the east, the Oraovician slates are down-faulted
into comtact with rocksﬂof the Quartzite Rgpge formation, but .
again no marked anguiar diécofda£ce was noted.

During the field season of 1947, oné séecimen of what

appeared to be o poorly preserved fossii gastropod was collected



from rocks of the Aotive formation, and was tentatively identified
by Dr., V. J. Okulifch; of the University of British Columbia, as
Hormotomn, of Ordovicien egc. In 1949, he and Dr, Little returned
to the locelity and were su;cessful iﬁ findiné poorly prescrved
graptolites, Fram this collection Alice E, Wilson of the Geologicel
Survey of Canada identified the following:

Totragraptus ? sp,

Didymograptus spe 4 near Didymograptus hirundo
occidentalis Reudemann

Didymograptus spe. Be

Dicranogfaptus SPe

Climacograptus ? spe

Dr, Wilson commented on the collection as follows:

"The graptolites aré not well preserved for specific
determinntion, but the genera appear to correspond
more with those of the upper horizons of the Ledbetter
bedse It may also be significant that the better
preserved species of Didymograptus resembles a

Glenogle form,"

The age of the Active formation, therefore, is established

as Ordovician, and possibly early Middle Ordovician.

ORDOVICIAN(?) AND LATER.

Seeman Group

The Seeman group is‘némed from Seemen Creek, along the
velley walls of which it is well exposed. It is composed of quartzite,
schist, and limes£on§, with minor slate and basic flow; or sills,

The scﬁiétose members of the group were formgd from the
‘more argillaceous bands, Where these bands are associated with
aburidant quartzite they aré coarser érained and are composed
esgontially of quartz and muscovite. Where broad bands of argillaceous
sodimentar& rocks are found, metamorphism is not so garked; and e

fine, grey-black phyllite or fine biotite schist results. A little



chlorite and ‘srophite schist Woro also obsorvod.

' Irhe- quart21te members aro predomlnantly whlte, with faint

tints of pink, yallow, brown, and groen. They occur in beds up to
200 feet thick, and aré'iﬂ plages massivo, elsewhere:platy. In
'part they are indistinguishable from the quartzite in tho Cambri9n
formations,
At no place in the map-area is A go;¢ seétiéh'of the

Seeman group exbosed.: It can, how;ver, be divided into “throe

zone s having indefinite boundarics:

¥ -

(1) An castern zone (oldest?) ?haractsyized'by;
'ribbon quartzite! (23,000 foot.tﬂick), .

(2) 4 central zone of quartzites ond schi;ts‘i;cking
the 'ribbéﬁ quartzites' (22,000 feet thick)p

(3) A western zone (youngost?) of limestone and

. schists, with minor quartzite, slate, and
intermediate to basic 1gneou§'ro§ks ($3,000 feet
thick) .
The eastorn zone is best exposed along the southeastern side

of Seeman Creek Valley, along the upper reaches of Secman Croek, and

along the walls of Poroupine Creck Vﬁlley just east of Active Creek,

The 'ribbon quartzites! are the most strikihg rocks of this zonc.

They consist of bands of neurly.puro quart21tc, gonerally loss than .

2 inches thick, separated by narrow bands of quartz~mica schists,

The ®schists woather more easily than the quartz1tes, in many p;aces

resulting in a rough washboard effect on the weathgred surfaoe. This,

togother with the dark red, grey, and grey-br;wn colours of the schists

contrasting'w1th the palo quartzite glvos the rock 1ts strikingly _

banded appearnnce. Associated With tho ribbon quartzites in this

zone aro broader bands of schists and quartzito, in some places up
) . , o T P L

.
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"} %b 50 or 60 foet thick. Somo of thoso thickee-bods of whito quartzite
aro oni‘expeéed and can be used as merker horizons foe limited
distancos, © -

The eastorn zono conteins ot least two baeds of limestone.

One of theée,'a dolomitic limestone, is‘well ex;osed along the
southern side of Séemen Creek Valley, ncar the faultd separeting this
formation from the.older Quartzite Ronge bods. At that point it
has an outcrop width of 450 feet, but minor folde ?ny account for
scme'df ‘this widthe It is o white, buff weathe}ing rook, with a
sandy toel on the weathored surface, the carbonate forminp crystals
L ineh in' diometer. The rock contains small amounts of talc,
tremolite, end muscovito, Apnarently the some lléestene band, with

" an outcrop ‘width of about 300 feet and associated with schists and
'ribbon quar€21tes*,”;s found on the Ymir-Sceman Creok qlvido. Ir
this bard continues to tho south it must chanée ie ;haracter and
become’ much thinner,'as it resembles none of the limestones found
along Porcupine Creek, ‘

. Seven‘hund}eé feot southeast of thie band, on the Ymir-
Seeman Creeck divide, a second, ZO-foot band of grey llmestone is
interbedded ‘With bandod quartZ1te and schlsts. Only one band of
limostone whs Found in this zome along Porcupine C;eek. This, &
grey=banded iimeeﬁone; lies noar the junotion ef Active and
Porcupine‘Creéks.'

Thé oentrul zone con81sts of white quart21te, schlst

' -

end limostone. “Ono ealcarcous band occurs in this zonee. It is
about 200 feet thick on Porcupine Creek, and con;;'Lsts of grey-ba.nded
limestone in beds up to 20 feet thick 1nterbedded with celcareous
mica schistse.

The western zone is poorly exposed., To the south, along

Porcupine Creek, it hos suffered extensive alteration. Fram here to
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the northeastern corner of the map-area it is traced meinly through

. smell isolated roof pendants in the Nelson batholithe . In the -

'northeastgrn corner of the map-area it is again highly altered and
poorly exposeds In the southern part of the area the zone consists
daminantly of dark, grey-brqwn mica sochist, with minor bands of
white,, feldspatpizqd quartzite and paragneisses To the north, this
zone becomes more argillaceous and limestone is much more prominent,

Along the ridge between Seemen and Kutetl Creeks, one band of

_sheared argillite, 500 feet thick, and five bands of limestone were

recognized, In this area they occur in a group of hybrid-rocks
:anging from biotite-chlorite and muscovite "schists threugh
par;gneissen_into massive granitic rocks,

Along the northwestern side of Ymir (Wildhorse) Creek Valley
ana the northwestern side of Seeman Creoek Valley a band of limostone
conglomerate is poorly exposed. It is grey-white to grey-blacke
Pebbles are of fine gronitic material, quartsz, and feldspare. The
grapitic pebble§ are tho most prominent, and stand out on the
weaghered gurfaceo as coarsé nodules up to 2 inches in diemeter. In
thin seotion, these pobbles arc soon to comsist of highly altered
alkaline feldspar, of which samo ot loast is albite, togothor with'
bioti;o and quertz in e groundmass of calcite, Smaller, rounded
pobbles of quartz arc ebundant. Flowage in the limestone has
drawn the larger pobbles into irregular crenulated lehscs, whoroas
the sénller pébbles have retained their well-rounded forme -

Iwo isolated bodies of dloritic rocks occur in the -vieinity
of Kutetl Creek, neaer the upper (1) part of this zone. One of theso
is a black, grey-black weathering, medium=-grained rock showing mbd;rate
sochisbtosity., It oonsist§ of hornblende, blotite, andesine, and

magnetital The other is‘an altered augite~-feldspar porphyry éoﬁsisting
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of augito, biotite, andesinc, miocrocline, orthoclase, cnd quortz.
Thoe rock has been extensivefy'gréﬁﬁﬁfzed. Both bodies aro sill-
1ike in form but may be flowse ; ‘

The ‘agé of the Secmen éroop is unknown, ItAis bounded
throughout the groator part of Ymir map-orea by granito. In the
* northeast, it is separated fram the Cembrian sedimentary rocks by
a foault and from the ¥Ymir ergillites by an area of_highly alterod
ond intruded sedimentary rocks, which, for the most part, cannot
beo -classifiod into their proper formntions. In tho southern part
of the map~ares the contact of the Seeman group w1th tho Active
formatior is, whers oxposed, along a fault. The wostern eontect
- with the Ymir argillites is again in an area of motanorphosed, |
hybrid rocks. - | ! '

Thore‘is,“howerer, no evidenoe of discordanco botween the
Seeman group and either the Ymir group or the Active form;tlon.
Little (1950) reports that tho rocks of the Soeman group, just south
of the Ymir mup-area,'ovorlie the Active formation.along what appears
to bo a gradational contact, .

" In general, the Seoman group rosenbles the Milford group
as described by Rice (1941), especlally as to the presence of 'ribbon
quartzite', .

In the adjhcent part of tho ﬁelson (east half) map=area,
Rice hes mapped the rocks of the Seeman grou£ as part or the Lardeau
series. In that area thoy are in contact with the Quartzite Range
formation, but are separatod from it stratigrepoioelly by a fault of
unknown magnltude and are qulte different 11tholog10ally from the

strate ovorlying the Quartzite Range formatlon along the Laib

PR .

Crosk syncline.

1

" In the liéﬁt df'presont evi&ence, the Seoman group cen only

be regarded as probably younger than the Active formation and older

then the Ymir group,.
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Inir Group

Mbﬁﬁors ;f th; Ymlr group outcrop along o band 1 milc to
3 miles wido oxbending from ¥Ymir to the northwostorn corner of the
m&é-area. Highl} alterod roof pendants of these rocks arc also
found ov;r mu;h of tho no;thorn part of the area, which is undor-
lain by rocks of the ﬁe}son batholithe Indeed, it scems obvious
thet at the time of int;usion of the batholith noarly half of the
map-arog was underlain by ﬁigh}y foldod members of this -group.

| Tge Ymir grogp consists of interbodded slates, argillites,
shales, argillaceous quartzites, quartzites, limestones, and minor
amounts of mice and miqa—chlorite schists, Colours are mainly dark
groy, green,.and brown, and in places black, with here and there,
lesser amounts of light grey and light green rocks. On the weathored
”surface, the colour varies from dark brown and black to rusty brown,

Primary structurcs such as ripple-marks and crossbedding
were obsgrvea only rarcly, and then gangrallx in the mare
quartiitio 1&yeré.

One belt of argillcceous quartzite et the base of the Ymir
group has a minimum thickness of 400 foot, and is prominently
banéed. &he bends aré uniformmly 1 inch to 2 inches thick, and are
coloured alternately light grey or grey-grecn and dark groy or
dork é;éen. These rocks aro well exposed along Porcupine Croek
just felﬁw %he Meple Leaf property, and can be traced northeast across
the map-arsea through a numbcr of roof pendants of wvarious sizes., In
these pendants tba banding persists despite alteration of the
sediments. Tho éape beds are found in the northeastern corner of the
map-area; north of Kutetl Creek, in a comparatively umetamorphosed
staete, and are morc argillaceous and slightly darker then along

3

Porcupine Creeok,



A minor amount of limostono occurs in the ¥Ymir group,
but as only eight or ton outcrops of it wore obsorved in the
entire aroa it was ‘impo,ssible to oithor trace or correlate the
various bandse

In the vicinity of Apex, isolated occurronces of small,
sill-like bodies aro found in tho Ymir group, ’fhoy consist of
dark grey or black, fino- to modium=-grained rocks, in bands 15 to
20 feet thick, porfeotly conformoble with the bedding. Thoy are
similar to no rocks known to be associated with Nelson intrusions,
but may be intrusive members related to the Elise formation.

. Throughout most of the ¥Ymir group, effects of metu'morphism
have not been intonse, though regionnl metamorphism has rcsultod
in the production of fime flokes of muscovite and biotite and,
less commonly, fine crystals of amphibole.,: Near contacts with the
Nelson batholith, however, ¥mir strata are more strongly mota=-
morphosed. ITypical contact rocks grade from hard, silicedus
quartzites, knobby.grophitic schists, andalusite-mica schists,
biotite schists, and telc schists to various types of paragnoiss.
Some of these paragneisses found in roof pendants on ‘the batholith
grade imperceptibly into the granitic roocks,

The contact relations of -the Ymir group with the underlying
Seeman group have elready been discussed, Contacts with the over-
lying Elise volcanic rocks are commonly represented by a zone of
elternating bands of andesitic and sedimentary rocks. The andesitic
rooks may. be flows or sills, but their concontration near the
contt;.ct and leck of crossoutting relationships suggest that they
aro flows that lle in o zone rep;esenting & transition from

sodimentation to volocanism,
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. In Ymir.Creck, obout one=quarter mile obove its mouth,
tho comtact of Ymir strata with flows of tho ovgrlying Eliso
formation is well oxposed at low water, and is clearly conformable,
Elsoewhorc, within one or two hundred foet of the comtact the
bodding planes on oithor side arc parallel or nearly so.

The Ymi% group is correlated with the Slocan series, which
according to fossils collected by Coirnes (1934) are probably of
Triassic agoe Although the Ymir formation is separated from the
Slocan series by intrusive rocksy numerous roof pondants within the
batbolithavand believed to, roprosont motomorphosed’Tnir strate,
strike nprtheast anq }ine up fairly closely:with the Slocen sorios
as mapped by Ricq. Lithologically, tho Slocan. dnd:¥misare
similar, but it is possiblo that tho Ymir: may ircludo equivalonts

;} the Milford group. :
Overlying the Elisc formetiop conformably is tho Hall:

group, which has yielded fossils of Jurassic, possibly early

Middle or lete Lowver Jurassic in oge- (Little, 1950),. Thus tha ¥mir

group lies scveral thousond feet stratigraphicclly bolow Jurassie

fossil horizons.

" TRIASSIC(?)

. Eliée.Formation

LI

The Elise formbtion constitutes the lower part of what

wrt

4

MoComnell and ‘Brock (1904) defined s the "Rossland Volcanic group".

It receives-its name from Mount Elise in the west-central part of
B t " : AR P
its moximum

Ymir-maf-<ares, where it is well expoééd‘and reaches

outcrop %&dﬁhfofqabouiys%ﬁﬁiles} .

et

Lavas of ‘endesitic to basaltic composition comprise the
L E Coa

greater part of the formation, One of thé most common typeos is

augite porphyrite, although hornblende and plagioclse porphyries
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arc found. Flow broccins aro wcll oxposod along the Ymire=Nelson
highway.

The lavas arc in places amygdaloidal or vesicular. Amygdulos
Qro formpd gonerally of calcite and loss commonly of quartz,

Pillows are found only rarely, and whore observed are in the fine-
grained focicss In colour the rocks are predominantly dark groy

or groy-green, but o fow flows are black, brown, or light groen.

On the weathered surface thoy are dark green, brown, or black, more
roroly 1light groone

Pyroclastic rocks range fram fino, banded tuffs to coarse
ogglomerate, with angular inclusions up to 2 foet in diameter. They
grade through tuffaccous sediments on tho one hand into flows
containing bombs and lapilli on the other,

A fow norrow lenses of sedimontary rocks lie interbedded
with the volednio rocks. These are generally 10 to 15 feet éhick,
but one band along the Ymir-Nolson rond is 150 foot thicks Tho
rocks are primorily black slates und‘argillites resembliné.thos;
of the Ymir group.’ 4 fow beds aro similar, foth in hané sbecimen
and thin section, to tuffs, but socmi-rounded frogments indicate
sane abrasion before dopositions It is probable that those bed;
werce laid down in smnll lokes on the lave su}facés, and that the
matorinl composing them was incompletely westhered and poorly
sorted prior to deposition, and thus differed li%tie from the v&loanic
rocks themselvecs,

Shearing ond low-grade motemorphism are. pronounced in the
formatione liost of the feidspar hgs'beon.;aussuriti;ed, ond the
augito ond hornblende are mostly altered to setinolite, biotite, and
chlorite., Other minerals such as calecito, epidote, zoisite, clinozoisite,
low aluminous amphibolo,.sericite, and sodic plagioclase ore abundant
in rocks of the Elise formetion; textures arec also typical of low=-

grade metemorphism,
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The contact of the Elise with the overlying Hall ‘group is
not woll sxposed in ¥mir mapearen, but both Drysdale, in his 1917
report, and R, Mulligan (porsonnl communication), who has done
rocent work in the area, roport thoe two as being conformable, Little
(1950) collectod fossils from tho Hall group, which indicato that it
is in part Jurgssic in ago.

Tha Bliso formation is thus known to lic abovd rocks
probably of Triassic ago and conformably below rocks whosc age is in
part Jurassic, Thc agce of tho Eliso is, therofore, latc Triassie or

oarly Jurassic,

JURASSIC AND(?) CRETACEOUS
| Holl Group

The Hall "sorios" wns nomed by Drysdale (1917) from its
occurronco‘along Hall Créok, just west of ¥mir map-aren. In this
map~area the group is rcprcseﬁted by only o n;rrow band ncar tho
western border just west of Ymir..

As rofresented in'this band, the rocks are érey ond grey-
black argillites and quurtiites, in pleces altered ;o a Qstp, hard,
black hornfels, | t l

Littlo (1950) collected fbssiis from the group during the
field soason of 1949;'and establishod the age of the middle part of

the group as Jurassié;
{

PLEISTOCENE AND RECENT '

Glaciol .ond Fluvial Deposits

The steep velley walls and fast flowing streams of ¥Ymir
mop-orea are not favourable for thc preservation of unéSnéolidated
rocks, and deposits are found .over only limited and isolated arees.
They consist of a thin veneer of sand, grﬁvel, till, or boulderé.

scattered over valley bottoms and the lower parts of vﬁlley walls,

.
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Crossbeddod sonds and gravels occur near the head of

. Porcupine Creek, *Below the Oxide property, Porcdpin; Creek has cut
down through deposits consisting mainly of fine quartz sond. These
deposits are apparently fluvioglacinl material deposited before a
retrcating valley glocier. ‘

Alohé Seenan Creck, the valley bottom is floored by glacial
debris consisting of small doeposits of olay associatod with a little
coarser material, and more extensive deposits of sond ond grovel
form a thin vonecor well up tho valley walls.

About 2 miles north of ¥Ymir, giaciai‘clays are found over-
lying wall=sorted sond and gravel. .

Elsewhere, os along Solmo River, thin doposits of'giacial
ond ‘fluvioglacial material cover valley bottoms, but as o whole
the region must bo desoribed as relatively.ffée of drift,

%

INTRUSIVE ROCKS

Ne}son Intrusions

The Nel son intrusions of ¥Ymir map-area are mainly granite,
much of which is chgraqterized by phenocrysts of orthoclase. A large
sill-like body on the wost slope of Mount Elise is an albite porphyry.
Diorite, quartz dio;i£e, granod;ogite, and monzonite are much loss
abundantléhan grenites Lamprophyges, oplites, and minor pegmatites
are found throu, hout the aren,

The intrusions cut the Beaver Mountain formation (Little,
1950), which rests conformmably on the Hall group. The age of the
intrusion~s is, therefore, Jurassic or youngor. An, upper limit to

the age has not beon estoblished.

Alkaline Intrusions

Three small bodies of intrusive rocks, each distinetly

alkaline in charncter and outc?opping.over an area of less than half



a squaro iile, aro found within the map-aren. Iwo of these, dne
o bosic syenite-pulaskite plug, the other a basic syenite -
chonolith, lic in tho southwostern corner of the area, The third,
o melanocratic shonkinite, lies in the east-central part of the map-
area neor tho headwaters of Laib Cro?k.. Mineraloéically, the
throe are romarkobly similare Soverasl basic dykes are associated
with thone ‘
Tho Salmo R;ver plug is crossod by the railway and main
highway about a mile south qf Ymir, It consists of mesoecratic
basic syenite, which in placesagrados into a .shonkinito, and a
small leucocratic core of pulaskite, )
The basic facies is a dark grey rock with a typleal
monzonitic texture, slightiy porphyritic, medium to coarse grained,
and con;ists of augite, olivine, lebradorite, soda-orthoolase, and
biotite, with nccessory apatite, oamphibole, magnotite, hydrous iron
oxide, and cortain alteration products.

"The pulaskite core of the body is well exgosedkin o small
quarry along the railway. It is a coafso, mauve-oélou}éd, leucooratic
rock, with a pronounéed trachytoid toxture, and comsists of 6rthoclaso,
cryptoperthite, augite (sodic), biotite, and améhibole,'With'accessory
oligoclase, apatite; mugﬁetite, and alteration products believed to
have formed from nepheline, :

Tho contact between tho pﬂlhskife and basic syenite, where
oxemined by the writer, was found to be gradational acr;ss a width
of 5 or 6 feot, Angular fragments of bagic syenite hfe fouﬁd'in the
pulaskite, and small stringers of pulaékite,'with gradational boundariee,
cut the basic syenite.

The Moy Blossom chonolith of basic syenite outerops over an
orca of obout one=quarter square mile in the southwest corner-of ;the
mop~creas Drysdale (1917) reports the body as being irregularly shaped,

with contaots dipping steeply in places and flatly in others, The
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rock is similor in minoral composit;on to tho basic facios of the
Salmo River plug. The.old Moy Blossom and Freo Silver propertics
lig.aioné tho mu£gin of this body.

Th; third alkalino rock body found in the mop-areca lies
near the headwnters of Laib Crecle It also 1s roughly oval in shape.
The walls aro well exposod on a steep c;iff face, where they are
found to be almoét vortical, giving the body o true, plug-like
form,

Minoralogioally the rock is similar to thot of the two
bodies described above, though, duc to a groater proportionhof mafic
minorals, the rock is oclassed as o shankinite,

The ;hilled border of the plug is almost black, but with
o faint meuve tinge, ;nd woathors grey-blacks It consists of pheno-
cryéts of aégériné-augito up to one-quartor inch in length, .together
with finér pheno;r&sts.of olivine, set in an aphanitic groundmass.

The coarse, groy=block ccntral part of the plug is morse
amenoble to study in;thin sootions It is composed of orthoclase,

1

biotite, augite, amphibole, and fine-grained elteration products of .

oliviﬁéiand(?) neﬁhelino,.with nccossory apatite, magnetite, and
éalcite, and fine grqins of pyrite and angular inclusions' of
quartzite.

The age of tho alkaline intrusiye rocks has not been
accurately determined. fhe rocks are fgesb ond uncrushed., Vertical
walls, epparently unaffectod by folding, aro especially well exposed
in the Laib Creék plug. It ié apparent that tbese bodies are
younger than the main period of intrusion of the Nelson batholith,
and similar alkaline bodies vlsewhere in southeastern British Columbia

hnve gonorally been regarded as of Tertiary age.
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STRUCTURE

s - csmapm—

The -goneral structurc within tho Nolson Range:is a broad
homoolino dipping steeply or .overturnod toward the wost, and'
eomplicated by stecp isoclinal folds and extensive faults. The
complexity of structure, together with the lack of adequate marker
horizons in many formations, hos allowed only a purﬁial solution
of tho problems involved. Tho abundant close folds that must
oxist in ceortain formations, and indeed the relations between
cortoin formations themselves, will be demonstrated oﬁly by dectailed
mapping. in critical areas, |

The most persistont fabric element in the pre~Nelson
rocks of'the arce is schistosity, which is almost invariably parallel
with the bedding planes. -This re¢lationship is so consistent that
schistpsity has not been-indicated on the accdmpanying map excépt
~ whero it is known to be at an angle to the beddihg or where the
attitude of the beds wns not determineds ’

In the massive quartzites, sohisfoéity is not normally
visible in the outcrop. In certain places,.howevdr,.fraoéure cleavage
intersgcts bedding plencs to produce e well-dofined pencil s£ructure.
This lineation.is one of the most consistent structural fehtu;os
in tho arca and was observed ot numerous places in the Quartzite Range
and Three Sisters formations.. Theoretically, it represonts the
plunge of the major structurc, and its considtency allows a fair
degrce of confidence to be ,placed in it., In Ymir map-aren it indioates
o. goneral plunge of about 35 degrees south, °

Lineations produced by elongation of mineral or rock
particles are not easily studied in the fineo~grained rocks of the
area, but arc well developod in the conglomcrate rocks of the Three
Sisters formation., There, the pebbles have been elongated to two or
threc times their shortest diameter, and axes of elongation plunge

consistently southward at an angle of gbout 30 degrees.
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FOLDS
Rocks in the area -have been folded along an axis striking
just east of no;th. ‘The folds are steep, iséclinal, and even fan
shaped, with a plunge to the south of about 30 degrees as indicated
abov;. It was found possible to map only two of the major folds

of the ares, and even this ivolved some speculative interpretation.

Laib Creek Syneline

Cor
gty

The Laib Creek gyncline is overturned steeply to the west,

In the southern part of the map-area, most of the western flank has

‘been removed by faulting. At no plece in.the arca was the actual

rf

trough locatod anccurately, The gemernl structure is based on the
following faots:
(1) The structuro lies in lino with, and is presumébly
an cx%ension of, a broad syncline mepped in the -
Selmo mép;area. C ST
(2) Both éeoondarf structures and generel stratigraphic
sequenco.in the Nelway formation suggest the trough
‘of o synceline, ‘
(3) The correlation of bands of limestone on opposite
sidos of the syneline, together with tﬂé correlation

of tho two bands of quartzite of the Quartzite Range

formation, indicates o synélinal structure.

Baldy Anticline

‘Tho Baiay.;ntiolinal structure is an-ovotturned fan fold,
It is, présumably,.an oxtension of the Sheep Creek anticline, altﬁough
an arca of down-faulted younger rocks and granitic intrusions separates
the two. The anticlinal structure in the Ymir arpa is indicated by

the following faocts:
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(1) Bods along tho crost of the anticline are correlated

with part of the ThHroc Sisters, whoreas flanking
. bods are of the Quartzito Rango formation,

{(2) The crost of tho anticline is marked by a zone of
highly contorted bods.

(3) The genersl sproad of the limbs northward conforms
with the gonoral southward plunge of rocks of the
aroo.,

On the other hand, it must be admitted tgat no success
was founé in attampting ‘o cbr;olate members on opposite flanks of
the anticline. |

Folds in the youngor rocks of ;he area have not boeon
satisfactorily mepped. The areal distribution of'tho Tmir formation
suggests that.it has been hiéhly folded, qlthqugh folding is not
indicated'ih the Ymir-Elise oontact: In only ; fow other places
such as in tho Activo slates ocast of the Oxide property can crests

of folds be seen, but the magnitude of such folds is unknown.

FAULTS

Mpjor faults of thec mopearea gonerally strike parallel
with tho bedding in surrounding rocks or cross the bods at acute
angles, The dominent strike of the faults is, thoreforc, just cast
of north; and dips, though commonly not determinablo, are bolieved
to be mainly steep to tho east. An unnomed, major fault in the
southeast corner of tho arca is on important oxceoption in thet
it trends about north 75 degreoé wost and difs gsouthwest ot about 60
degrees."NUmerous’smnller faults, sucﬁ as thosé disc;vered on various
-mining prbperti;s, are not recorded on ‘the ucco;pqnying mop; mogt
of them strike nortﬁoésterly.and dip oither to the northwes; or

southeast.
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Unneamod Fault

Tho unnamod fault in tho southeast corner of the map=aree
is clourly murked by +the offsot of the Three Sisters conglomorate
and Quartzite Renge formatione In this nroa it has o left-hand
displocement of about 1,500 foeet. Tho western band of Laib
limestone is not offset by this fault, and it is, thorofore,

0.8 sumed. thnt it doos not cut the Laib Creek fault,

Loib Creek Fault

Tho Leib Creok fault hes boon extendod betwoen two areas
whore its position has boon detormined. On the south, the Nelway
formatlon has beon faulteu into contact with lower Laib schist beds.
Assuming unlform thicknosses throughout the formatlons concorned, this
represents a dlsplacement of morc than 2, 000 feets The general strike
of the fault in thls arca 1s marked by the Nelwoy=Laib schist contact,
Neqr thu fault the Nulwny formation has a steeply dlpping slaty
cleavage striking north, which may or may not indicate shoaring along
the fault. ‘

Neor iaib Creek, the fault is marked by the offset of the
Quartzite Range and Laid group rocks. It hos a loft=hand displacement
in this aroa of ubout 10,000 feot, Noither the direction of movement

nor tobal displacement along the fault is known.

Boldy Foult
The Baldy fault was observed at only onc place along the

north wull of Porcuplne Creck Valley, where strata of the Quartzlte
Range fonnation have been faulted into contact with thosg of the
Three Sistors. Here, r;cent movement has thrust the wost side up,
producing a small foult scarp,

The fault has boen oxtended from this locality northward to

join the Sceman Creek fault, whero similar scarps were observed,
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although ot only one intermd¢diate point, cast of Baldy Mountain,
was any cvidénce of faulting notod. There abundant dreg-folds
wore observed in guartzites. The bresonce of the Baldy fault
accounts for the thimmess of tho central band of the ngrézite
Range formation,. *
Throughout much of its length the attitude and exact

position of tho-fault arc unknown. Accordingly, it is mapped
olong the woustern boundary of the Quartzite Range formetion to

the point whore it joins the Seeman Crcek fault.

Seeman Creek Fault’

Just south of Sceman Creek, the Quartzite Range ar;d Three
Sisters formations obut the Seeman group, the contact lying along
the Seemdan Creek fault. -As mentioned beforce, the northoaﬁtern
part of the Seeniin Creek foult is marked by well-defined fault
scarps. Near the point where it is cut off by the Baldy sill, its
position is marked by brocciated ‘quartzito. The Seemon Creek

fault moy be the equivalent of the Porcupine fault.,

Poroupine Fault
The P;;cup;ne foult separatus down=faulted strata of the-
Activﬁ formation from thosc of the Quartzite Ronge and Bpno o
formations,. Where‘it crossos the Porcupine Creek-Wren Creek
divide, its course is morked bﬁ o deep noteh in the ridge. Farther
north, it apparently runs into the Baldy sill, ond may have
controlled to some degree the 'shape of this ighodﬁs'bo&y. Where

observed, the foult dips steeply oastward,

Oxide Fault‘_
The Oxide fault is well exposod in the workings of the
Oxide property, WhOﬁp it strikes north %O doj;rees enst ond dips
ste;ply costward., Its exact position south of Porecupine Creok is

not knowne. About l% miles north of the Oxide property its position
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mn?ks a discorda?ge'hotwnon thp Active formation and Seeman group.
| Thé amount of movomegt along tho Porcupine fault on.the

Oxigo proporty is unknown, but is not belioved to bo groat. It

nay be o hinge-fault, as it uppqrantlyldisappears north of* the lakes

&t the head of Oscar (Boar) Creek. In the valley: of Wren Creck, tho

contact betwoon the active formation und Seoman group is assumed to

be normel, though overturned,

ECONOMIC GEOLOGY

[ INTRODUCTION .. «

In 1917, C. W, Drysdalo examincd.ond reported on tho mineral
- doposits of the Ymir orea, and W. E, Cockfield oxamined and reported
on them in 1936. During the £i0ld work: carried out in 1947 and 1948,
the only propertics exemined w;fo thoso undergoing development and
those on Whioh o considerablo amount of ‘work had been donc since
Cockfield%s éxamination,
The first claim in the Ynir area was stoked in 1885 by the
Hnll brothers on Yﬁif (Wﬁldhorse) Creek. Mining began 1l years lator
when miners from tho Rosslanﬁ camp were attracted to the area.- Most
of the active mines had been staked ip.1896 and were rapidly'brought
into production. Stémp nills wero e;ected on many of the propertics.:
Lead ores wero shipéed to the Holl smelter at Nelson. In 1905, . o
sharp decline in production occu}reé, and by 1908 large scale
production ceased. Tho dopression in tho early 1930s was relioved in
1934 by a rise in the price .of pold, as a rosul£ of which many of
the old mihus were roopened. Of theso the largest'producofs wore the
Yonkee Girl and tho Centre Star (Wesko) mines, from whieh ore was
carried by aerial tramways to newly constructed mills on the roilway
near Ymir,, K Since 1940, mining hns beon éonfined to smnll leasing
operations, The ore, all hand sorted, is shipped to the Trail smelter

where it demends a favourable bonus as a result of its high quartz

content,
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arglllaceous quart21tes, and schists cut by nunorous acidic, f;ne—

T S

Active dovolopmont work is proceeding (1947-48) on two

prospects, the Oxide zinc proporty ond Ymir Good Hope. goldwsilver

property. - ) - o

4

As both Cockfield and Drysdale have prcsontod falrly

1

campleto general dlscu381ons, the proscent account is 1im1ted to

o brief description df propertles.‘

DESCRIPT ION OF PROPERTIES

Magle Leaf
(Soe Flgure 14)

.

Reforéncés: Ann. Repts., Minister of Mln;s,lB.é.:_ 1925, }950, 1939, 1944
" loas, 1947, 1948, C .
The, Mhple Lcaf property is on Porcupine Creok about 2 miles
a8t of the ler-SaLmo roud. It ombraces throo full claims and: four
fractlonal olaims of the Poreupine group, as shown on Eigﬁpo LA.‘ It is
a load-zine prospect carrying o little gold and silvor,:copper, ond
- .

tracos of tin, in o quartz gengue. During tho past few years the

4

" Maple Leaf Gold Mining Compeny hos carriod out intemittent exploration

"Worke

Tha rocks areo hlghly Slllclfled ond granitized qpartz1tes,

L

grainéd dykes; Lamprophyre dykos in places cut the veins. The genoral

trend of the struoture is southeast.

t O - it

The shcwinbs on the property are oxposed by ten short adxts

and sovcral open~cuts (bee Figure 14).

-

Tho prlnclpal ore mlnerals are galena ond sphalerltq. Thoso

qecour in;several narrow, 1rrogu1ar quartz veins, S0me, of which are rich

- N
Y

in pyrlte, whloh in places is also found in tho Wall-rocks well out

from the vains. Pockets rlch in s1lver have boon mined. Several small
v;.-(‘. ,.J

shear zones are exposod in the working s,
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Anno Prospeot

(Sce Figure 1i)

The Anne prospect lies nbout 3 milc northoast of the Maple
Leaf proporty. During 1948, o tractor rood was gléafe@ part way
u; to this claim and work has boon donc on oponecuts along tho
hillsido between it and the Porcupine g;oup. An old adit on the
property, camprising 425 foot of drifts and crosscuts, intoersects
groy=brown quartzites, schist,.and acidic intrugivo rocks., Veoins
exposcd aro of bluc quartsz ﬁinoralized ;ith pyrite, . prosumably
carrying gold. Sovoral suoh.small voins are exposed by the workings,
and along each vein the wallerock is impregnated with pyrite.

The mein showing is near ond along a drift running northoast
‘from a point 160 fcet buyond the portel, where a voin of white and
blue quartz cuts séhiséoso argillitos; Both the voin and wall-rock
aro pyritizod. This ‘voin mnylpé Fho onc exposod in surface cuts ebove
tho'adit,‘whcré a voinpis.;racod %o the southwost for aboup 300 feet,

- In those pits the voin is' seen to pi;lch end swell; in_ places it is os
much as 4 feot w1de, at other plaoes it almost disappears.

About 100 foet oast of the adit o sories of pits oxposes
what is bolieved to be a second vein. This vein consists of white
quartz up to 4 feet wide, in placos narrowing.to a fow inches, and
elsowhore splitting to form t&é éeins: In places it is mineralized
with pyrite, sphalerito, and galona.

Semples of vein nattor from thls proporty assayed pnly traces
of gold,

About halfwoy betweun the Jmno and Porcupine claims, ot an
olevation of 2,800 foot, & quartz voin, ;Arying in width from 18

inches to 3 fuet, carries pyrite and a little galena. The vein strikes

north 62 dogrées ocast and dips 75 degroes northwest,.
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Reforencos: Amn, Ropts,, Ministor of lMines, B,C,: 1944, 1945, 19486,

1947, 1948, ’

g The Oxide group, owned by Ed, Houkodohl, 4. Bromner, and
A, Phare of fmir, lios about 4 milos east of Ymir on tho divide
between Porcupine ond Oscar.Crooks. Tho.proporty wo.s otaked by
Houkedohl in 1943, Subsequont trenching showed a consideroole
width of oxidized gosson material oorrying values in.zino and lead,
A rood about 2 milos long joins the property with %ho Porcupine Creek
rood near the linple Leaf (Porcupinéj property. .

L An option wo.s taken on the property by the Lota Exploration
Company of Voncouver in 1944, Under the dircotion of Dr, D. F. Kidd,
a .progrom of diamond drilli‘n’g'w‘as' carriod ov;t,. ond two holes, each
about 300 ‘feet long, worc driven to intoroect ;ho mineralizod Z0ono
ot .dopth. Mt tho intorsoction, the zono consisted of oxidized clay-
like moteriale "Tho compony relinquishod its.option.

. From 1945 to Sopteﬁbor 1947, an oﬁtion on the property was
held by the International ifining Corporation, Toronto. During 1948
and 1949, New Jeérsey Zine Explorution Limited optloned the proporty
and continued exploration worke Dr, J. M, Baker of the International
Mining Corporation and memboisof the New Jorsoy Z;nc Exploration
Company wore especinlly co=operative in makiné all information
wvailable. |

Workings on the property ot the:time of the wrltor s visit
included extensive trenching, onc long and.severnl short adits, and
diemond drilling along the pass through the rldge, at an elevation,
of about 5,100.feet, Several open~cuts traced the deposit southward
toward Porcupine Creek for several hundred feet (§32'FigureslB); and

ot about 600 feet below the upper workings an adit was driven to cut

the zone at depth,
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. Tho doposit occupios o fault zome that strikes north 10
dogreos east wund dips 75 to 80 dogrees easte Tho woll-rocks east
of tho fault zono consist of argillite, Quartziéo,.and lime stono.
The limestono is grcy-white, banded, cnd contains numorous chort
l:nsose Near the north ond of its outcrop it has boon serpenfinizod.
Due to locnl complexitios of structuro, it is not kﬁcwn:whether
those rocks are membors of tho Active forrntion or tho Secmen
groupe West of the fault, tho rocks arc schist, quartzite, argillite,
and minor limestono, mninly at least of tho %eemaﬁ‘group..

The oxidized minoral zorc has a length of mearly 1,500 foot
and a width varying up to norou than 20 foef. It ie weoll exposed in
workings near tho pass through the ridge, wﬁere so%eral.short adits,
now coved, oand t£onchos show tho zono to consist of muddy‘élay-like
gougce grading into bleachéd sechisbtoso wall-rocke During 1548, on
odit, not shéwn on Figuro-1lB, was run just bolow the surfaco wogkingshown
en thatfigure. This adit, 78 foet long, cuts the mud zsne at an angle
of nbout 30 doérees. ' By Soptembor tho ihner 15 foot had cavod, but
the outer 65 foet was opon for examination, iho materiai'was limonitie,
with small veinlots of colamino oesily visible. Assay values for
- .samples token along tho wall of this adit, as rebort by tho B,C.

Department of iincs, aro-as follows:

Gald g Silver | <Zinc Lead
Location _ {0z, por ton ! 0Oz. per ton : Por cont | Per cent
Portal to 13 foot (lagged) R % R RN ——
‘ |
13 to 25 feet o Nil . | 0.4 16.7 0.7
26 to 35 fceot 0,01 ! 0.l 15,7 1.4
35 to 45 feet ‘ Traco i Nil- 2.5 2.0
.45 to 55 feot ' Nil Nil 2¢9 3.0
85 to 65 feetb _ -Nil Nil 2.0 1.3

Oxidation of meotallic minerals has been nearly complete; zine
occurs as a silicate (calomine) and as the phosphate (parahopeite)

wheroas tho lead is chiofly in pyromorphite. & fow nuggets of gnlena
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werc found, From this area o diomond drill-hole cut the oxidized
zono ot a depth of 500 foet,

| Late in 1546, work began to oxtend an old 60-foot adit
lying south And about 660 feet balow the Pighest showings noar the
ridge top. The mineral zong wo.s iﬁtersooted about 120 ?th from the
portal. From tho point whero first oncountored this oxidized zone wes
followed about 105 foot, but because of running ground this part of
the drift had to be abandonod. From a point 105 feet frap the
portﬁl drifting.wae continusi about 30 feet in the foot-yall, and
was ex;ended to 643 feet from the portal (information on the geology
along the northern end of the drift is not available). Three cross—
ocuts wore driven to‘investigato the zone, one at 135 feet fram'the
portal, one 400 feet f;am tho portal, and one at the face. The last
éros;cut was extondgd west 75 feet, and o hole was drilled at an
inelination of 54 daéroeg for 378 feeti This hole cut thrqugh o zono
that appeéred to be about 15 feet wide and containe@'s feot of
pyritic quartz. This viin is reported to havoushown a low gold
content, and & little sphalerite.

l Throughout the length of the adit no primary ore minerals
were encountered, but an oxidized zone up to 30 feet in width carried
a zinc content of as much as 10 per cent. The everago wos, however,
only 1 to 4 per cent. Less than,l per cent. .of lead-anA-only 8 brace
of silver were rocorded, but os much as 23 per oont morigonese wes
reported.. Pyramorphlté“;s not wisible on this level.

. 5ne post-ore fault parallels the drift throughout ot least
half its 1ength. This fault believed to be of small dlsplacament
is markod by o gouge senm.about 18 inches wide. I% dips 20 to 40
degrees wast. o

Work in this adit shows the zone to be oxidized 600 feet

“below the highest showings and at least 300 feet below the surface.
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Further exploraéion has been carried out by New Jersey Zine

Exploretion Limited sinco the writer's visit.

Contre Star (Wesko) Mine -

Referonces: W, E, Cockfield (1936). Ann. Repts., Minister of
Mines, B.C.: 1934, 1935, 1936, 1937, 1938, 1940, 1942, 1944,
1946, 1947, 1948,

. Tho Centre Star property, consisting of six Crown-granted
claims (Redmnn, Twilight, Gold ‘Island, Crowfoot, Blend Canyon, and
Contre Star) and ten others held by location, lies on the wostern

, slope of Jubileo Mountain just southoast of ¥Ymir. 4 3-mile road
joins the workings to the Nelson-Snlmo highwey ot Ymir,

Initial staking took place in 1900, and some work was donc
at that time, The first lorge scale development began in 1934 when
the property was acquired by the Wesko Exploration and Development
Company. Production was continuous during 1937 and until August
19384 Tho mill closed in October of that yoar, since whon small,
intormitteont shipments have been mndo by lessees,

The proporty lies in a broad contoct zonu between the
Nelson botholith and rocks of the Ymir group. The zone consists
of sheared and altered argillites and quartzite cut by inmumerablo
smell bodies of gronite ond granite-gneiss, Small bodles of aplitic
intrusive rocks arc found in the workings as well as lesséor amounts
of ondesitic rock rolated to the Elise formation. Lamprophyre dykes
cut tho orebody and follow post-ore faults. .

Numerous faults compliocate the structure. Of thoso the most
prominent strike north 30 to 55 d?grees east and dip voertiecally or
stoeply southeast. Two such faults are exposed for hundreds of foet
in tho 300-~foot lovel, from tho oastern and western limits of the
oro shoots. The ore shoots lie in weins along fault fissures striking
north 60 to 80 degrees east and dipping steeply northwest. The veins
vary in width up to 25 foet., Brecciated wall-roeck is common in meny

of theme
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Tho veoins are cut by nuncrous faults, most of which
strike botwoon northoost and north, and dip to the east or southonst.
hovement nlong thoso foults hos buen such as to offset tho enstern
slde to the south, Other faults offsetting tho voins strike north-
wost and dip northenst. . .

Ihélveins éonsisé of pyrite, pyrrhbtité,'sphqleritc, and
galena in a quartz ganguc, Values are meinly in gold, and
considereble silver is also ?resent. Pyrrhotite is more common on
the lower levols. Oﬁ the surfoce, thé veins are oxidized and the
vein motter consiéts of honeycombed messcs of limonite, quartz,
mangaﬁige, and some pyromorphite and cerussite. . )

"At presont the mine ;orkings consigt of five main levels
and a géw subsidiaéy Hevols. luch of the voin ma?erial hos been
stopod; Althoﬁgh considerable ﬁork has been done on the property
sin;e Cockfield'é”qfﬁmination much Qf his general descriptive material
s£i11 hglds good, ond the roader is ref;;red to his report for a
fuller treatment;

The best showings wore found in the vieinity of tho 300=foot
level, where onc shoot attalns a width of 25 feet near one of the widse,
northoasterly trending shear zones, The'w1de part of this shoot rokes
—'steeply eest along the Junctlon of the vein and the fault referred to
: above. On this lovel the shoot has a 1engﬁh of more than 200 fpet,
and is cut off to the oast by o north-south fault. §9§§”°f the fault the
vein is follcweh'for 170 féet by o drift. This eastern part of the
vein has agoin been ogéset to th; south ab?ut 50 feet. The most
easterly workings on £ﬂis level consist of a long drift fpl}owing a
socond, hortheast trendiné foault, Little evidence of mineralization
was noted along this drift, and no ore shoots have been found east

of it, although small veins were observed striking northeast and

even west of north,
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Numerous lamprophyro dykes aro found on this level. They
out the oro voins and aro dofinitely post-mineral.

The geology on othér levels is similar to that on the 300~
féot level, end veins striking north 60 to 80 dopreos east are
offset by minor faults, -

Severnl amall veins aro exposed in surfede cuts on the
property, but thesc have not boen correlated with undergrdund'ore
shoots., ©Some are described by Cockfield,

The most striking feawure of the veins is their localization
in the fissuros rumnning north 60 to 80 degrees east, and their sharp
truncation ngninet two bounding northeasterly stiiking fault zones.
Cockficld believes that these faults are pre-mineral; if so, the

chonces of finding ore beyond them arc materially lessened.

Protoction (Goodenough) Mine

Reforences: W. E. Cockfield (1936), Ann, Repts., Minister of Mines,

Lo 1899, 1923, 1926, 1928, 1932, to 1939 incl., 1942, 1943,

1944, 1946, 1947, 1948,
The 3roteotion mine lies obout 4% miles northoast of Ymir

on the north slope of Ymir (Wildhorse) Creek Volley. The property
wos stoked in 1897. 1In 1899 1t was optioned to the ¥Ymir Gold Mining
Compony, who sank a 60-foot shaft., No further.work is reported on
tho property prior to 1923, at which time the ownors.began to explore
the property in searoﬁ of en extension of the vein shown on the Ymir
Consolidated property, which lies northeast of the Protection. In
1926, it was optioned to Porcupine Goldfields Development and Finance
Company Limited; in 1928, to the Enterprise Consolidated Mining
Company ;imited; ond later, to the Ymir,Consolidated Gold Mining
Company, which was orgonized to mine the Protection and.Ymir properties
in conjunqtiop. _Accordingly, o flotation mill, with a capacity of
125 tons daily, wes constructed on the Ymir property, and ore from
the Protection was trucked to it._ The mill closed down after only

4 months operation.



Activity at ltho P;‘qtoction bogan again during the summer of

1938, whgn‘a.}arge-scale development program was carried out. During
1938 anél 1939, the mill operated continuously under the some .company,
and in 1.940 and 1941 under lessnes who operated the mill one shift
doily. Since this time, intemittont shipments have been made by
various lessees. Production hes beon mainly from stope rommants and
pillars, and the hand-sorted ore has becn shipped to the Troil smelter.
The name was changed from "Gooc}egough“ to "Protoction" in 1945.

Tho rocks on the property are mostly argillite and argillaceous
quartzite o; 'ls:l"xe Ymir group, cut by tongues of granite and lamprophyre
and aplite .c’lyke Se _Tl}e bedding strikes roughly northeast. °

" The veins strike north €0 degrees east, cutting the bedding
plo.ne's at acute angles, They dip steeply northwest. The ore is
valued chiefly for its gold conmtent, but ‘good percentages of sphalerite,
galenn, and sqne'cha}copyrite‘are found. A.lit".blg" oodmiim ‘ppparently
. accon‘lpanie:’che other sulphides. The Zangue “is miiky quartz s with
lesser amounts of breccinted wall-rock.o,nd some stringers of calcite.
A few groins:of brown tourmaline have been reported.

Two shafts, sunk on o shoulder of a hill baﬁeen the Protection
-and Ymir mines are now inaccessible, Five adits rench the mine i:elow
these shaftse No, 1 lev‘e’li is 225 feet below the o:ollars of the shafts,
ond follows the Goodenough veins inorbh 70 degrees east for 1,200 foeet,
The.vein occupies en irregular foult fissure, and ~shows marked variations
in width over short distances; tho moximum width observed was 6 feet,
but widor parts have probebly been mined out, It oonsists i£1 places of
a single, well=defined vein and at other places of several veiniets along
o orushed shear zono. At least six ore shoo%,sl heve ‘t;een n:ined along
this loval. 4 croSscdt, 780 feet frotm the portal, ias.ﬁeoﬁidriven
north ‘20 degrees edst for 75 feet. At 60 foet frorr( t‘l'n‘o adrift it
intersects a small ‘shear zone, which was followed northeast ‘fz.)r 60 feet,

but encountered no vein meterial,



Nos 2 level runs slightly north of, roughly parallel with,
ond 132 foet below Nos i loevols The main drift is 1,158 feet long,
and seven short cfosscuts hove buen driven from it. The rock is’
almost ontirely argillite and quartzite, with somo granite, No
vein is oncounfore& for 100 fecot béyond tho portal, at whith point
a 6-i£ch'quartz véin with 1littlo sulphidos was followed for 20 feet
beforelit gradunlly poterod out into o broad shear zone. Betwoon 300
and 5%0 feet beyond the portal the vein has been almost completely
stoped, Sixty feet above tho drift, and about 500 feet beyond the
portal, 1555993 have uncovered o pocket rich in sulphides, At this
point.a somple token uc%oss o S=foot widéh assayed 0,55 ounce of gold
and 3,97 ounces of silver o ton.- Six hundred and forty feet from the
portal o crossout ruﬁs southeast for 100 feet and terminates in o
small étope running-north 25 degrees oast. On this level the voin
is 6 inohes wide, but 30 feet'below; whero it was being mined at the
time of examination, it reaches o width of 18 inches. Beyond this,
in tho main drif$, at least four emall shoots have beén mined, one
just Beyond the crossout mentioned above, one 800 feet, one 830
feet,land one 975 feet from tho portal. At 975 feot from the portal
two small crosscuts, ench 35 to 40 feet long, leave the &rift.

They encouﬁter no vein m;terial. Beyoﬁd these crosscuts the.qﬁartz
vein becomes much wider, and near the face is as wide as the drift,
Vaiues have, however, apparently not worranted stoping.

it 575 feet from the portal of No. 2 level o manway leads
to No. 3 level, on which 1,500 feot of drifts ond orosscuts have been
run to explore parnllel veins. Stoping hes been more continuous on
the most northerly of those end in the western part of the workings,.
Voins up to 4 feot wide are exposed, but arc mostly stoped.

No. 4 lovel cubts through barren argillite end some intrusive

rock for 592 feeot, ot which point a short orossout runs north to join



6 100-foot drift, This drift hos 1.1 timbered bac.zl;‘and several ore
chutos, 'Wheéhor-br nét the oraobody extended down to this level is
not known,'bﬁt no evidence of mineralization was noted ot either end
of “the drift, Aoréss'thé trend of this zone is o 68=foot crossout
running northwest from the main drift at 694 feet from thoe portal.
No vein was found in tﬁis érosscut. Bétwoen 815'and 975 feet from
the portal the main drif+t foll&ws o shear zone up.to 4 feat wide,
Although the zone conteins numerous small quartz veins it carries
little sulphides. At a point 565 feet from the portal ;n éo—foot
crogscut runs southeast to join a subsidiary drift 430 feot longs
This drift, parallol with the main drift, shows o;aly norrow quartz
veins ond little sulphides. Ore chutes lead to stopous afove, but
little has beeén mined near this levels & narrow shear exposed in

o crossout running east from the moin drift 740 feet from the portal
is probobly an extonsion of this zone.

Production from the 400—f60t lovel hes been confined almost
entifely to o drift running north 80 degress ea;t for 513 feéé beyond
the point where it joins the main drift 880 foot from the portal,
hloﬁg this drift an oro shoot heos beeﬁ minea almost contiﬁuously for
200 faob o o poinb 515 foob fram the main drift, beyond which tho

workings are inaccessible, Pillars show the vein to be 1 foot to 5

- . feet wide in‘this ared, ond to consist of sulphides in white quortz,

The white quartz has itself been fractured; and the froctures filled
with drusy quartz, .

" "Noe 5 lévellis 6 drift 143 feet long following a‘vein that in
places is 14 feet wide and carries good values in lead, zinc, and
" copper, but little gold. ALt a crosscut 65 feet beyond the portal the
voin splits, a part going into the fogt-wali, and o part following the
main drift, It gradﬁdlly narrows toward the face aﬁé becomes barren,

Several tons of ofe have been shipped from noar the portal,



- 51 =

No. 6 levell lios 100 foet bolow No. 5. Near the portal

l . . B
This level hus bvon driven since Cockfield!s exominntion,

A3 N *

of this level sovoral' quartz veins occupy o shear zone 30 feet wide
that pinches out almost completely 70, foet boyond the portal. At
175 feot beyond the portal a narrow, umineralized vein enters tho
drift from the north wall, The main drift follows this wvein for 130
feot, and from thero for 50 feet farther along a branch drift
running north 47 degrees east. This drift continues 63 feot beyond
to where it intersects o ‘small, barren’'shear zone, Beyond the
junction of this drift.with the mnin drift, the ~latter follows a
fairly persistent quartz vein ond shear zone, Tho vein is in places
3 foet wide, and a small part of it has been. stopede It narrows -

and disappears bofore the face is reached.

Ymir Good Hope

(See Figure 1C)

References: JAmne Repts., Minister of Mines, B.Ce.: 1944, 1945, 1946,
1947. : P

The Ymir Good Hope property, operated by, the Ymir Good Hope
Mining Company of ‘Seattle, Washington, includes the X-ray group of
claims, ebout 6 milos from Ymir along the north fork of Ymir (Wild-
horsu) Creek, workings on the adjoining Carthage group, and one adit,
- at elevation %,747 feet, on the old Canadian Pacific property.

Extensive prospecting wns carried out on the property as a
whole during the carly part of the century in o search for the
continuation of the ¥mir vein (Ymir Censolidated mine).. The work
included numerous open-cuts ond adits, many of which are now either
sloughed or caved. .

During 1944, 1945, and 1946, thc ¥mir Good Hope Mining Compony

did much exploratory work, largely on the X~ray claim, but trails were
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cleared to adits cnd open=cuts on the Carthage claim to the northeast
and -to an old adit and pits lying half o milo southeast of the mein
workings, on tho Canadian Pacific property. In 1944, a road was
constructeé, with govermmont aid, from %he old'Ymir millsite to the
build;pgs near the creck. In 1946, o traoctor road was extondod from
this point to workings on the Xeray claim,

The accossible workin:s (1949) consist of eight odits and
numerous open~cutss Several hundred feet of diemond drilling have
recently been oompletqd along the zone running northeast through the
X~rey claim, This zone is underlein by sedimentary rocks of the ¥mir
group, which at this point consists Qf argillite, mica phyllite, and
small amounts of chlorite and andalusite schist. The zone roughly
porallels the granite combact, which lies 700 to 1,000 feet to the
southeast, Numerous dykes and sills related to the batholith cut
the sedimentary rocks, wﬂich have in most pleces beon highly silicified
and granitized, On some outcrops granitizotion has made it impossible
to distinguish altered sedimentary rock: from intrusive rocks,

The mine?hl‘deposifs are mainl& narrow ifbegula} v?ins:and
stockworks of whitc quartz carrying pyrite, pyrrhotite, and sphalerite,
with lesser chalcopyrite, and a little gold and silver,

The old Cenadian Pacific edit, driven northeast into shoared
granite ot an elevation of 4,747 feet and mbout % mile southoast of the

’

X-ray workings, consists of a drift 68 feet long and a 19=-foot, crosscut,

The drift follows a feeble shear. The zone contains'small lonticles of
barren, rusty quartz, Nearly 500 feet southeast of this adit, at on
elevation of 4,599 feet,_én open~cut exposes a 7-foot vein of white
guartz conta;ning.pyrite. This vein lies in sedimentary rocks of a
smoll roof pendant, o

.Three adits and several open~cuts were excavated some years

ago on the Carthage claim, which lies north of the area of present
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dovalggmontg;,Mnny of the open=cuts are sloughed. Littlo work
hos bucn done since. .

" The most southerly Carthege adit, at an eievation of 4,320
foot, is a drift thot follows a shear zono striking north 50 degrees
enst and dipping 85 degreos northwest. No evidence of mineralization
wos noted in this drift, Pyritic quartz obsecrved on the dump may
have come from e shaft near the portnl. This shaft is now caved.
" : A second adit, 450 feet northwest of the first, also follows
along o barren shOAr zonoe The shear zone, in siliceous argillites,
is fraﬁ.6 inchés to 1 foot wide.

A longer adit, at an olevatioﬁ of 4,607 fwet, is.nccessible

for 400 foet from the portel, but is caved. It follows .a shecr
zone that varios in Qidth from 15 inches to several; feets & quartz
voin follows tho shear zone for about 30.foot, beginning at 50 feet
from the portai; but carries no visible oro mineralss Beyond this
only ono or two narrow quartz stringers and no sulphide minerals

wore notode

Golden ﬂge

Referencos: W, E. Cockfield (1936), - Ann, hepts., Minister of Minos,
B.Ce: 1922, 1925, 1924, 1928, 1029, 1931, 1941, 1942,.

The Golden Age property oonsists of nine cluims straddling the
Nelson=Ymir road cbout 10 miles south of Nelson, and just opposite the
Euphrates mine, .

. The property was first prospected in 1922 in an effort to
locate the source of éold-bearing gquartz float found on the slopes
below, and several short adits and openwouts are reported to have been
mode, In 1923, the Golden Age Mining Company wos formed to develop
the property. Intermittent work continued until 1928; & stomp mill
was erected, but little ore was available for it, and in 1929 the
mill wos destroyed by fire., During 1941 and 1942, Trimetals Mining

Inc, of Spokane held the property. Some diemond drilling and drifting
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woere done, and o suall mining plant wns installed., The ore was to
be treated in the Fuphrates mille.. Work ceased in April 1942,

The veins cut sheared volcanic rocks of the Elise¢ formation

..ond soveral, dark, unsheared dykos., Both veins and shear zones strike

_northwes:t.. Va.l_:uos_ are principelly in gold, whioh accampanios galena,
sphalorite, cheleopyrite, pyrite, and nocsts of scheelite, nll in a
quartz geanguce Somo gold is reported to occur in the wall-rockse The
..vein walls are indefinit‘:o_in.most places, the quartz occurring in
NUWne rous .small veinlets across widths of gs much as § feet, but
gonerally less than 1 foot..

Workings on the proporty consist of three adits and a few
open-cuts. The lowest and shortest adit is 50 to 60 feet below the
roade At the time of the writer's visit it was inaccessible, but
Coc_ki_‘?el.d reports that it comprisos a 130=foot drift running northe
westerly, ond o 20-foot crosscut to the southwest. Two small dykes
are expdsed in the odit, and a narrow band of sulphides follows one
of these on its western side. Other smnll bunches of sulphides
ocour nlong the zone, which may or may not be continuops with the
zone exposed in the upper workings.

The middle adit, at road lovel and 100 feet northwest of the
lower adit, s 1,442 foit longs Tt is,a drift on &-shedurgone that
strikes north 40 degrees west, Three crosscuts, southwest from the
drift, at 35.0, 670, and 950 feet respectively from the-portal, are
in sheared voleanic rocks, but show no evidence of mineralizotion.

The veins along the drift reportedly reach a width of 5 feet, but
stoping has evidently removed the wider parts, and widths now visible
range from mere stringers fo 3 feet, ©Stopes are found 249 feet from
the portal, end in the vieinity of the first and third ocrosscuts.

Beyond the 1‘5.13‘0 crosscut the vein is very irregular in width, At the

face it is 3 feot'wida end well minerolized, .

| The,.uppgr adit, 92 feet above the mein adit, is apparently

on the soame zone and lies above an ore shoot exposed in thelevel
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below. At the portal, a shoar zone strikes north 10 degrees wost
" and dips westefly et 60 dogrees. The vein consists of irregular
- lenses oand "stringers of quartze. d4bout 90 feoet from the portal a
small stope oxtends upward only o few feete Norrow veins et this

point carry pyrite, chalcopyrite, and golonae

Hﬁmminsbird
(See Figure 1D),

Reforences: Amn, Repts., Minister of Mines, B.C,: 1921, 1930, }932,
» 1933, 1946,

The Hummingbird property lies on the di%ide between Apex
ond Five Mile Creeks, at on elevation of 5,450 to 6,300 f;et. It
is rendily anccessible by menons of on oxcellent pack-trnil from Apex.

The prospect consists of seven claims stoked ﬁ&.ﬁ. MeDanniels,
loslie Holl, and Horry Wassick, and two bonded claims.belongipg to the
estate of Robert Qua, the ofiginal owner. ’ |

Between 1934 and 1946, gdme development was carried out by
McDanniels, -Hall, and' Wassick, who optioned the property'i£.}94ﬁ’
During 1948, Mr, MeDanniels spent %he'summe; oﬁ thé propérty prqparing
for o program of urdoerground exploration during the next‘@inter.

Of the workings on the property, two edits are now Acce;sible,
the others are completely caved, The lower of‘the acce;sible a&its
follows o minernlized quartz vein that strikes north 80 dog;ees gast
and-dips 45 to 60 degreeé south, The upper adit, ot an elevation of
5,775 feet, consists of o 70~foot crosscut and a 130=foot drift, The
drift runs north 55 derrees east, présumably on £he same %ein as the
lower adit. Numerous open~outs and Aréas un&ovefed ;y sluicing are
now completely sloughed;'other open-cdté revenl burren ;nd mineralized
quartz veins. ” ‘

The veins on the Hummingbird property out members of the Ymir

group, but Cranitic'récks underlie much of the aren. iMembers of the
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Ymir group are mostly groy=black argillaceous quartzite, which has
bden silicified along the contact éone. A f;h small handh d} fin;
chloritic.schist drd-lnterbodded wdth thd quarhzite, ddd onelzo-foot
band of white, calcaraous‘quhrthite‘is found in the cahyon walls
south of the lower workdngs..
Granitic rochs lie north, south, and east of hhe workings
on the property. The most cammon facie; is o medium-grained gneissic
gronite or granodiorite, Foliation, due to the alinement of biotite,
. is poncordant with theo bedding in the nearby sedipentary TPckﬁf .Numerous
gronitio sills, averaging 2 feet in thicknsess, cuh'the seddmehtary
rocks, ' | |
Thé best sh;w1n 16 on the property are found in bedded flssure
velns; and these have been responsible for the aggregate sall
production. The lower adit and the malh adlt drift follow two such
veins o%, whet is more prdbable, th; same velin. In the main adi%,
the drift follows o siﬁgle persistont quartz voin betwoen well-defined
walls. This vein roaches o maximum width of 1% feet, but averages less
'than 6 inches., Ah ore shoot contuihing abundant'sphalérite and galena,
found at the northeastern end of the drift, has been stoped to the
surface olong 18 feet of the vein, The shoot rakes steeply to the
northeast, and has been further developed by a 50-foot inclined
shaft, 1In éhls partlof the vein, the galena and sphdlerite are
confined to the'white quartz and dh not replace the Wall-rock. Pyrite
occurs &8 flne-gralned stringers through the vein end is hlghly oxidized,
A llttle pyrrhotlte wea.s seen.. -
. In the lover adit, the’ mlneral deposit lies roughly parallel
w1th the'beddlng, and comprlses several“dléhontinuous veins, &t a
point 115 foot from thu portal ono such vein atteins o thickness of

o foot. Much of the zone hero consists also of brecddatedlwull-rock,

which has been heavily minernlized with sphalerite and pyrite, Small

- v K3



- 57 -

amount s of arsonopyrite and chalcopyrite were noted,

. & single vein, parallel with‘:the bec}ding;., is a;pospd 80
foet to the southwest of. the portal of the lower adit, It is well
minoralized with golena and sphalerite, and is _;;roﬁany on extension
of the vein followed m the lower adit, L

01d ‘reports refer to & vein 76 fect northwest of, and
pornllel with, the voin mow exposed in the up'gier. 'a:di't. ".The explorctory
adit to'this vein is now completely caved. Two o*t;he_r q.uo.r.tz voins,

v .

lying parallel with the bedding, but barren where exposed, are found
noar the lower adit. + ~ o : ‘ '

‘ Smalle; quartz veins, oither barren or sparsely minerslized,
o,'re found“ ;tﬂki;lg nor:th 70 to 80 degrees west along the ca:nyon
wolls nonr the lower workings, = ° _ o ) .

hbout 2,000 feet northwest of tho mine buil'l.fl_ing.s,. ot an .

elevation of 6,300 -feet, a vein striking nérth 50 _degrbos %r?s{:. and
dipping 40 degrees _portheust is qontained ent?rely in.grr.:mit_:ic.roqks.

It hos been traced along its striké for nearly 300 féét, Whero it

reaches its moximum width of 4 feot, it has been explofed by ' 50-

3

foot inel ined‘. sthf'b. The shoft encour.ltex.'e.d e lens of massive,
pyrrhotita, *whic-:h cont;ained accdssory qu&n‘bi.'bies of sphdlerite, galena,
cholcopyrite, marcasite, pyrite, limonite, and hemqtite.

Although well minornlized with pyrrhotite, the low gold '
contont appears to have been the reason for the laock of interest in
these veins in recent years,

Several minor faults, all post-ors, were noted in the adits;
they vary in strike from north 10 degrees west to north 20 degrees
east and dip steeply westwarde 4 porsistent joint set on the property

strikes north 70 degrees west and dips 70 degreoes northeast,
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