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INITRODUCTIONS

Investigations on the Snowball Grouy of Mineral

clains were conducted with the prime object of determining the
geological structure and the relationship of such structure to

the known mineral occurrences. Tie results of these investiga~
tions are to a large extent incorporated in the accompanying maps
and sections. The text thst follows 1s intended only to call
attention to the principal features of stratigrsphy and structure
and to add to the discussion of tine mineralization given in an

earlier regort by R. C. Macdonald. (195&).

{C_CONCLUS '
Tie rocks outcropping within the limits of the Snow=-
ball groun consist of sediments and pyroclastics (?) which have

been intensely folded and metamorpiicsed to black and green

schists, and more or less recrystallized limestones and arcna-
ceous rocks. Notwithstanding the deformetion and metamorphism
it is apparent that marked lateral changes exlsted in the

chazracter of the originsl sediments, the proportion and coarse-
ness of the clastic constituents increasing regpidly to the west
or northwest. These facles changes togetier witin tize complex

structure and, locally, scarcity in exposures makes it impossi-~

ble to correlste beds and structures across thne full widih of

the Snowball group.



The western pert of the area, the east and west slopes of
¥lardeau Ridge®, is underlain by a succession of limestones, scuaists,
end arenaceous rocks in the southwestern, overturned, linb of an
anticline. Drag folds plunging northwestwerd, aud two minor trans-—
verse faults, zre tie only known complications to the structure in
this part. Mineral occurrences cre sporad.c and very limited in
extent nere, most of them (showings 1, 2, &, b, and 8) consisting of
disseminated sghalerite and galena in certzin favorsbl: beds. One
of the occurrences lies close to a sandétna-limestone contact
(Showing 15-1N), another close to a limy schist-green schist contact
(Showing 5), but the others are not known to be situated nesr any
such boundaries. Sillicification of the limeztonss occurs locally
in tne most important showing (No. 15 and 1K) and here the distribu-
tion of thne silicified lenses suggest a control by gently plunging
drag folds. No zignificunt tonnage of mineralized limestone has
been seen in the western part of tne area mapped.

In the eastern part of the ares, on the east slope of
PMiddle RidgeW, is exposed & tiiick succession of distinctly bedded
sreen schist possitly of pyradastic origin, overlying limestcne
or, fartier west, a mixture of impure limestone anc black scniute.
lhe continuity of tne contect between the ,reenm zcalst sbove and the
limeston. and/or bvlick schiist below indicates that it meris a single
strotigrashie horizon which nas been markedly cefcrmed Into a series

of tight northwesterly plunghg folds. No faults have b.en detected
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in this pert. Mineralization acrc iz almost entirely restriec-
ted to within a few feet of the green senist-limostone contect

in lenses of (L) rusty weatucring doluonivle 53 (2} silicifi-d
limesione and/or schist. BSome conmiv L of rancrslization by
tolds i3 aprarent in boua tyees for many, tiouzn not all, of
whe renses zye loecallced along the crests of folds or tha axes
oi aragz. The =.ze 0o tne exposed ninerclized lenses ii snall,
and 1t is doub- il if any of trrer make up nore than a few
huntred toitg., Additionel exploratiion of the cleins if plammed,

v T

shioule e concentretet in the cluster of silicifed and dolomitie
lenses referred To ws Showin, o, 90. Lolomite lenses, & few
co:velanin, slliceous zones, in the PhD anc & cledve signt elso
e eXiaoned wi't Ghae obluet of detsriiviing grade snd extent of
sulfice »inerzlizastion. No other occurrencss wortay of inves-
tizetion are Xnavn in the eaziern Lart of %ié sicé.

The cestr:d part of the arz2e 1is maried by a strouectural
discontinuity presuranly 2 strike fevli, extencing south:asterly
from tae soutn suvnrlt <of Mouwat Johnson. To the east of this
break beds of tne green scnist-limestcone-black schist successzion
mentioned zbove have en easterly dig; to the west beds of

seaist, limestone, and arenaceous rocks dis westerly. The lnown

rineral deposits consist of a serics of thick but short lenses
of vein quartz in scnist, localized close to the presumed strike

fault. Galena i: knowh 1n these guartz lenses, but neither
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their grade nor extent justifies any further work. One

showing of sphalerite &and gealena (No. 8) similar to those
farther eest (Ho. 98) lies on the contact & some small green
senist lenses or infclds in limestone, Grade of minersliization
is locally good but, because of tne iimitcd extent of the
limestone-green sehist contact here, no further work is
Justified unless the showings farther cast prove to be

potentially commercial,.
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FIELD W0

Field invoesti;~tions were conducted during a 5 week
neriod (Juiy “9%h - fond, wnd, 9B, wiin a narty consisting
", Mr. ., Lezgg of Vancouver who served as the instru-
ment man, and Mr. L. Greenlaw of Howser who served &5 rod man.
Yy means of a shadia-plene Toble survey on tize secale of 200 fect
te the inch some 600 points were located, and maried by ctakes,
in an area of =buut 800 seres on the wuoper slooses of Johnson
Mtn. Tnece stakes were then uszd as conitrol for the detailed
mﬁﬁping of gzolony and tooogre . Tho tarvey woi carried
aown to the upoer Limit of tisber, zad locilly inte foe fores-
ted slopes, oot Lne celays ant diffileuities in coacuciing stadia
surveys and in finain, cutcrops in Genss Clnl=x JreCluaad e
maping of emv iarge aress below bue 6,000 foov ievele In a
few critical areas chain ano campass traverses provided control
witepve stadis olane table surveys would be unduly Gifficulte.

The south swmidlt of Johnson Mounieiu we: locatid,
relative to triangulaiion stations adjaceni Lo Lerweau Vsrlley
(as snown or the Lardeau sneet, B. C. Dept. of Lands,map 4F,
1947}, by means of tne three point method. Vertical asgles on
Z nesrby surveyed points were used to asceriuin tne elevatlon
of the south surmit, and tae observetions (mleadow Min., the
7072 foot summit of Howser Ridge, and an annamed pesak, &le 75c4!
ft., north of Hope Creek) yielded figures of 7601, 7596 and 7604

feet for the cround elevetion. Deatum wes therefore estavlised



at this point using & welghted mezn of TEJE feet sbove sea

level. Orientetion of the plane teovle was established &t the 3

sere place by rwane of o sight on koocow fountaln, using th
Lerdeau map 10 detvormsae the directiion of asivoacnic north,

Ma.n-tic d2clingtion wes IOURG ©o wp,woxilate £537.

entive eree wa. . ¢d, LIncteed 1t we. fovna possilis only to

rocognlze locel cacceision., aostebly one fov ilsrcéesun nidgel

13

on the west, & second for wie Crest il 2a:1 slope of YMiddle
idget, on tne cest, end & Laard for the wecst slope of THiddle

I'e

LO]

rid.et in the cout
Tne rocls of Lerdesd oicge &re gy erently &ll part

of the northeacsteru Ll oX nejo. opoavlire, tne axis of which

L3

lies entirely to tre wesc of Lhe arca neupotG. The presence of
numerous spali scele drag folds makes it 1lmpossible to ascer-

the members involved,

7
=
e

tein the sitratigrephic talcknesses
gnd marked chanses in the outcropy widths of some of the
members, apparently oecause of lensing cf tie original sedi-

sents, makes it questionelbe whetncr any preclse measurenents



of thickness would be of value. Laterel changes in the
character, as well &u the thicknesses, of sone of the heds,
MOTEENEr, complicatws the suecession, which czn, therefore,
ve outliinea only in a genersl wey as follows:

Top o iwestern iindt of sres mapged)

Memper 1. jivown limestone, bezcoiming more argi-
llezceous downwerd anc crading, dhiorowny, dnsco black scidst
wiiiell predorminstes ot the base - width 2001, ¢

Merper 2. Limy sendstone, arenescecus Limestolie,

e ovtiocnerizivn  (wmirits candeteane fLyil e entcd by
silica)- widh west of the swmit of Lordesu Bicge £J07, but
NETTOWin, saouitlhessvilid vo rero in & helil nile. This narrow-
Ang épgears: to e & rewudlt ol the Lenticudey character of the
member for the uncerlying teads Lo the east, and apparently
the overlyins Lads Lo tne wesil, continue on southeastward
vivhout dnterragticna

Mepber 3. Limestone locally consisiting of well
definaed subdivision: of olive grey To vrown (magnesisn)
lirestones on the one nand and relatively pure blue limestones
on the other - totel width 400~500 feet. The subdivisions,
thougn elmost certainly syngenetic are, however, found to be
discontinuous along strike, acd in at least one place
(100-200 feet SE of tae No. 1 post, S.B. No.6 and 7 claius)

a well defined bed <f blue lixestone is found to grade

laterslly into brown limestone.
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Althougn the distribution of the different types of limestone
are somewhat irregular, the vlue or purer varieties tend to
become more comuon toward the southeastern end of the belt,
and the brown limestones, locelly with argillaceous beds,
dominate at the swumlt and nortiern end of Lardeauv Ridge.
Member 4. Limy sandstone, arenaceous limestoune,
and orthoyuartzite - width 100 - 150 ft. Though tne rock
types present in this member are lithologicsally similar
to those of Member Z, the two belts zie stratigraphically
distinet, the former (zenber 4; clearly underlying the
limestones vhich in turn apparently underly the latter
@ember £)., Meumber 4, unlike menmber 2, 4Las bDeen traced to
the southeastern edge of the ares mapoed, and over its entire
lenglia it dizplays relatively lictle chiange in thickness.
Member 5. Mainly blue limestone, width 75 - 100 ft.
Menber ©. Black, green, and sericitic scnists-
width 00 - 200 ft. The sericitic schists, which are
commonly spotted with pyrite, are probably derived by
alteration from either the black (éarbcnaceous) or green
- (tuffaceocus?) schists.
Member 7., Grey limestone - width 50 - 100 ft.
Member 8. Green and black schist, local mascses of
pale sericitic scnist and schistose guartzite. - width 150 -
200 ft.
Member 9. RBluc to black limestone, minor schist

width 200 ft. - castern (lower) limit poorly exposed.



The ezstern part of the area exposeé a lerge body
of well bedded groen schist woalch overlies, apparently con-
formebly, blue to grey limestone on the east, brown limestone
on the south, and interbedded brown limestone and black
schist on the west. The change in character in che under-
lying rocks appears to reflect zgain the rapid westward or
northwestwerd increase in the clastic ratic (proportion of
send end sud to carbonates) of tie sediments that was noted on
Lerdesu Ridge. The origin of the green schist is uncertain.
Taeir reletively high content of ferromagnesisn rminerais,
principally actinolite but locally including chlorite, which
are reponsible for tne green color, clearly disiinguish them
from the argillaceous schists which occur in the same iccality.
Microscopic examination also reveals a hi h cemteont of »2lagio-
clasgse in some of the specimens of green =chist. Tie continuity
and fine grainsd cheracter of the individuel beds indicates thet
they heve been water lain as do tire cccasicnel thkxin beds of
impiire linestone found associated with them. Their associction
in the succession witn orthoguartzites, and witnout any
coarse greywackes, plus the absence of graded beddingwithin the
green schists themselves does not faver the view that they
represent the fine grained eguivalent of sreywackes. The nost
probeble algernative is an origin by the accumnlation of

plagioclase-rich debris of dacitic composition. Microscopic
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exemination however, reveal nelthcr shard shaped particles
or devitrified glass which wovld demonstrate a pyroclastic
origin although it remailns possible that recrystallization
has progressed to the stage where neither of these charsac-
teristics could be preserved. Thus a pyroclastic origin,
though suggested by fleld evidence, cannot be confirmed.
West of a structural discontinuity extending
southeast from the south swimit of Mt. Johnson are two
westerly-dipping belts of arenaceous limestones, limy sand-
stones and quartzites, separated by a belt of black schist
and overlain on the west b, brown limestone. The relation-
shiy of this succession to those to the east of the discon-
tinuity and on Lardea: Ridge is not known. A lens of green
senist several hundred feet west and south of the south sum-
mit of Johnson Mtn. cannot be placed in a strétigraphic
succession with the other rocks. It underlies the brown
lime schists which bound it on the west; its sge relation-
shilp with the black schists on its eastern mergin is not

clear; its abrupt southern termination is wholly unexplained.

Slructure ~

The gructure, ss is noted sbove, is only partly
understood. Tie rocks of Lardeau Ridge are evidently within
the northeastern limb of & mejor syncline, the eastern‘limit

of which may lie at the discontinuity of the west sloye of
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Middle Ridge. To ths nortineast of this bresk, which may

mark the faulted crest of an anticline, the beds, though
complexly and tightly folded, heve 2z gencrel di, to the east,
The zchist-limestone contact reacuing its lower elevetion at
the eastern edge of the area. (see sections) The drag folds
display a consistent northwesterly plunge as, apparently, do
the major Zlexures. On Lardeau Ridge t'.e northwesterly plunge
of fold axes averages 139; on Middle Ridge west of tie crest
of thc faulted anticline the plunge averazges 18°, znd in the
black eaut of the ecrest tne plunge, which ranges from 5° to
400 and in cne place resches 80°, averages £5°.

The tightness of folding in the smaller flexures
at least is clearly influenced by the character of the rocks
in their wvieinity. Tiaus in the thieck green schiist succession
the limbs of the dreg felds diverge fromw the asxiazl region at
angles gencrelly in excess of 20° and commonly 40 to 50°©,
Relatively open drag folds are also noted in ﬁhe limy zarnd-
stones. On the other hand the black schists foids may be so
£i.tly compressed that limbs diverge by only a few degrees.
Though bedding is rarely apperent in the upper limestones, 1t
would seem that their beheviour in folding is internediate
petween that of the clack scnlst and that of the taiek
succession of green schist. The green-schist-limestone con=-
tacts in the fold: on the PhD clais commonly diverge from the

axes of the anticlines at an angle of 15 to <0 degrees.



In severzl plac:s on the easzt slope of Middle

Ridge isolatied leuwews ol llicotonl wre gplarently wholly

L5

enciosed wiinin pgroeen scadsve L0 In eir vutijae gnd
thelr lithole,ic cnavecters diicoe vodies of linesione clesely
¥ senble tie tongucs of liuwsstone infolcec into the greoen
scaist along tne tignt anortawesteriy plun.in. snticlines. In
tiie susence of eny clearly defined fealts: liwiting th:s isola-
tea lenses of liaostlone, 1t 1s preiumed tiat they represent
otiner antliclines wi.lcu Curdiyg folding b.comwe so tightly
corpressed Lzl lie zreenr scilsls on eitrer [lank were brought
into contacl and loe intervening lirestone squeezed up into
Liie &xial region of tae Pold anc cut off frowm the corresponding
bed in the lower  portion of the £23d. A few iszoleted masses
of .reen Scalst near the cresy of Middle Ridge may nave origi-
nated in e sipdley Tasudion iun the tronghs of syacinen,
Senistoslty 1o proerent in &11 the rocks exespt the
purer limestones and lhe arenacects rocws and waerevs™ 1t has
beern obpserved in conjunction with drag folds it is found to
parsllel their sxial planes. A northwesterly strike to the
schiislosity parallel to the bedding and folds is universal;
the dilp is almost invariably stcepr to the east, The angle of
dip veries from sbout 30° in the east © 65° on Lardeau Ridge,

and on & few westerly fecing cliffs low dips prevail, almost
certainly as a result of large scale creey or slump.
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Few signs of Bulting have been observed. Two
minor transverse fesults have been found high on the east
face of Lardesu Ricge, 2000 and L2090 feet southeast of the sum-
mit, where they each offset & contact between bue and brown
limestone approximately 20 feet to the right. Elsewhere the
continuity of many of the contacts indicate no significant
transverse faulting. The dilscontinuity southeast of the south
swimit of Johnson Mtn. appears to mark the mejor fault follow-
ing closely the crest of an anticline, but the fault itself
is not exposed. Some blezching or sericitization of the
sfhists and an esbundance of gquartz leuses may be an expression
of fault nevements in the vicinlty of this inferred fault.
Strike faults, other then the one Just mentioned may be
present but have not been detected., £ome she ted jointing
along the limestone-green schist contact in a few of the
tight anticlines in the southeast part of the PhD mineral
clain suggests the possibility of faulting along une orother
lirb of the folds but in most no such faulting is indicated.
Minor oblique flexures are common in the green
schists on the east slope of Mlddle Riige. Within these
flexures bedding, preexisting schistosity, and in one case
8 fold axis, have been deflected, & fraction of an inch, but
nowhere disrupted. In most cases the {lexure is restricted
to & zone generally less than an inch wide sitriking about

northeast and its deflection is to the left in plan. However,
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in a few examples ths zone of flexuring strikes almost east-
erly and the deflcction of the schistosity and beddicg is to

the right. (see sketch).

Assuming they represent congruent streins, thney reflect a
crustel shortening in a northwest-southoast direction and are
hence unrelated to tuae folding whici hes resulted in a crustel
shortening at rignt angles to tnis trend. No such flexures

have been ob:erved in other tnan the green schist.

Mineralization
Minerslizetion iz of four {ypest

(1) Disseminations of gelena and sphalerite in limestone
without any marked sliersation.

(=) Lenses in scaist of vedn quertz containing minor
quantities of galena and, on weathered surfuces,
casts of pyrite.

(&) brown wetnering dolomite (ny, = 1.705, i.e. ferroan
dolomite) containing minor amounts of finely dlssem-
inated calcite, veinlets of ¢uartz, and locel Jockety
or banded disseminations of galens and s;halerite.

(4) Silicified limestone and/or schist containing
dissen.nated sulfides, notibly galens and sphalerite
put ineluding alzo in .laces tetrahedrite.
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The first type 1. knovn only in the western jart of

the area {Showings 1S and 1N, £, &, 5, and 6). Only locally
is the sulfide content of tihe limestone suificiently great
to constitute minecble grade, end only rarely is the width
of such mineraliisztion greater than 1 foot. (viz. in showings
15, 1N, ana in onc of the cuts on showing &). In all examples
tne greated extent of the pinerslized zone is parallel to he

bedding of tie limestones, and elther the composition of the
host rock or the structursl characteristics of the bed and

adjecent rocks seem to have been the prineipal control local-
izing minerslization. Folding may nsve orovided an additionsl
structursl control, for bettor-than-aversge mineralization

is found along ths axis of such a fold in snowing 6 and the
relatively high grede mineralized zone of skhowing 15 i1s
repectedly offset, apparently by drag foldu. No other con-
trols localizing mineralization are known,

The sccond tyg e, that of the quartz lenses in
senist, ocecurs in a zone extending from a point 500 feet
northwest of the south summit of Mount Johnson to & point £500
feet southeast of this summit. The gquartz is known to attain
a width of £ feet, and still zreater thickness mey have
occurred in the disintegreted guartz mass at the northwestern
limit of exposures of this type. The greatest lengtn of any
lens is but a fev tens of feet and it contains probably less
than several huncred tons. Coarse geticles of gulena have been

obscrved #m some of the guartz lense:s, and cubic cavities



lined with iron stain testify to the former pres:nce of pyrite
in others, vut may of the masses seen to beessentially devoid
of sulfides md probbly not one has an average lezd content in
excess of 1 psr cent. From the stand . oint of both grade anc
tonnage, nore of the deposits of thi. typeg, including tiese
wnovn as tiwe No. 7 showings deserves additional work,

The third tygs, characterized by brown weaticring
doelomite is widespread in the tigntly folded belts of limestone
of tue castern .art of the avez, between the 98 showings on the
south and tae showings of the vestern pert of the PhD mineral
clai: on the norta. The same tyre of minerzlization occurs
under similsr circumstances in the No. & showings on the
southwest slope of Middle Ridge. Mzre or less irreguler exposures
of this dolomite are a few feet to a few tens of feet in length,
and up to about 10 feet in width. The true thickne:ss may not
reach this amount and the samplé {no 7) teken across a regorted
10 feet on & dip slope may glve an errconeous impression of the
minipur dimensions of such masses. All the lenses are within
limestone close to the green schist contazet. A few are
separated from the green schist by a few feet of uneltered
limestone, but most are in contact with the sciist. A few
(e.g. one represented by sample 5, MS mineral claim) are uni-
foraly dippin, wveds, but most appear to liec &t or close to the

axes of folds. The mzin showings of the eastern pirt of the
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PHD wmineral claim (including toose represeat.d by savgles 6
and 7)1lie, for exauple, close to tue crests of tie pain anti-
clines, but others in the 95 grou: of showings e close to
the trougis of the syneclines or on crég folds. No other
structurel control iy known. It may be presuamed, therefore,:’
thet many, if not &ll of tne dlomite lences are souewhet

elongated parsllel tothe uortheasstorly plunge of the folds. If

4

this be the case, then the deuth ¢f a deposit is in generel less
than its ez.o.ed lenzth on horizontal exposu.es, and 1ts totel
tonne;e is measurable in tens or at best hundres of tons. None
of the lenses 1z considered by itself worthy of additional
study, though should z party be sent to tias elains *o continue
investigetion then some tiwe misnt be spent in exanining these
showings to provide more precise dete on the area and grade of
the 2¥posures,

The fourth type of wineralizstion, the sllicified
limestone and/or scinist, oceurs only in the 95 and 15 showings.
In toe letter occurrence it forms a fgw limited and diuscentin-
uous lenses, possibly related to drag folds, in the otherwise
ninerelized but wneltered limestone. The 98 showings
(see Map AXL-BC-14-5) include ratier poorly exposed hands of
rock, closely resecbling cusartzite, restricted toc tne imredizte
vicinity of the limestone-green schist contset and cormonly
associzted with brom weatihering dolomite. IndGividual eXposures

may be in excess cf 150 feet long and they generally range Irom



. to 15 feet i: width., Treunching may inaicete still greater
widtis althou_h judging from the relatively resistant
character of the silicifi+d rock rost occurrances prooably
stand sbove the general level of tine bedroc. and sre hence
likely to be alresdy exposed. Mostof the silicified roc. is
sparsely mineralized or barren and in only & few _laces 1s
galena, sphzlerite, and tetrahedrite present in anytaing
approasching mine grade. A few higher grade lenses nave been
noted, particularly tiosc¢ represented by samples £ snd & which
consist essentially of silicified rock, and by samples 1 and 4
whiich inclide both silicified rock and brown weataering dolomite,
The shovings represented by samples 1 and 2 are evidently
localizec along drag folds; the cortrel in the other two show-
ings is not appearent. The tonnage present in the known higher
grade lenses is small. he greatest _mown widin, 8 feet et
sample 1, 1: tne maxivuw widta of a lens, wiien rapidly
narrows northwestward up slope and iz not represented at all
elony strike ian the ncxt exposure to tae southeast, less than
40 feet away. It is higuliy unliﬂely tnat any substantisl
tomnege of minesble grade meterial exists in the vicinit; of
tne 95 showings, It is clear, however,that thnese showings
constitute the nost promising in the entire grou, of claiums,

and it iz here that any fiture work, if contenplzted, siould be
concentrated.
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Showing No. 4, not hitherto mentioned, consists of
2 few boulders of rincralized limestone in pert of a
crescentic ridge making u> the lower lirlt of a rockslide

froz the stee hillside z few hundred feet s the sounthogst.

ITnere 1s no doubt tnst tue boulders are not in place,.
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