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Gyrto quartz deposit is in the lxznzgan Vzlley nezr the northern
+skirts of Oliver, B.C., about 27 ciles south of Penticton (Figure 1).
froduction of high purity silice was centinuous from 1955 when development
wzs tezken over by Pacific Silica Compzny, until August 1958 when the
creratiorn was closed due to caving of zart of the quarry wall. During
:nis l4-year interval, from 20 to 35 rarsons were employed annually.
Yearly production ranged froa a low of 2,500 tons in 1955 to a high of

£0,000 tons in 1960. From 1962 to 19%% inclusive, average annual

ion was about 46,000 tons. At the close of quarrying operations
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n 1968, more than 20,000 tons of crushesé material of variable ¥

I in stockpiles at the cuarry sise znd shipments have been made

»
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:tly to the present. Mest concentrates producsd hed e purity

rrocuction hes been used mainly zs decorative nmaterial in the

uilding industry, especially as stucc: czsh. Small batches of concentrates

ements, as a flux in the miner2l irdustry, for patio aggregate,
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=5 poultry grit, in the production of ferrosilicon and silicon carbide,
*1I. rfltnougn Gypo vein has been quarried principelly for quartz, a small

“Lant 2f by-product fluorite has also Tesn shippsd froz the decosit.

interest in the past because of their precicus zetal contents. The
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.owite are zZnown througnout ihe ars=. loraning Star anl Siexvwinder ceposits

the Fairview Camp (Cockfield, 1935) are in Kobau metassdimentary rocks

s:veral miles to the west.

3:WERAL GEOLOGY

The area surrounding Gypo deposit is underlain principally by
-:ziium-grained intrusive rocks that form what is here called the Oliver

olutonic Complex. This complex includes rocks mapped previously as Oliver

Sysnite and Oliver Granite (Bostock, 1640). To the south the pluton cuts

.. - . N 1 -~ . - 4 A I3 -
“emau zetasedimentary rocks of Carbonilerous (?) zge. On iIts nortnern

SRR

¢ o-zin tr2 inirusive mass is in contact with Yaseaux Forzaition that
_::p2klr iz part of the Shuswap Terrane.
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cuartz monzonite (Richards, 1968). Three distinct phases can
:= recognized in the field. ' 4 central core of messive, cedivm-grained,

met-nuscovite quartz monzonite is. surrounded by a porphyritic quartz

.
1

~o-zonite containing about 1 to 5 percent phenocrysts of K-feldspar up to
. ]

_ iach in maximum dimension. The contact between these units is cozzonly

zzrrow zone of quartz-feldspar pegmatite, a few feet to ten feet in

-.i:h. Howsver, at Gype —ine and at one locality elong tne o rthern z2rgin
-n2 coze, the contact is sither sharp or gradational cvsr saveral lest.

.3 eramination indicates that the precozinant mafic cineral in th

rshyritic quartz monzonite is hornblende north of the ccre end distite

“he south.
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s toth the porphyritfic cuzrtz conzonite and the ga

--nzonite. Numerous dyre-like bodies cccur in Kobau metasedizantary rocks

elong the southern margin of the pluton. DMany of these are apophyses of
she pluton'but some are later dykes. ‘

Quartz veins conteining small a—ounts of sulphides and preciocus
-etals are found in the Oliver pluton and surrounding rocks. Within the
piuton, large veins with soze indicated econoaic potential are confined
<5 the porphyritic quartz monzonite phase. Quartz veins are cut by
1zaprophyre dykes that are highly variable in size and occur throughout

<ze region. The largest known lamprophyre body is a near vertical sheet

ztout 50 feet wide that extends from Gypo mine southwarc for seversl

tnousznld feet.
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In th zrt of the aresz in Tigure 2, are two large c—z3s=es
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of medium to coarse-grained, gneissic cdiorite consisting a2lmost entirel
o7 hornblende and plagioclase in varizble proportions. These bodies
r2semble amzhibolitic units of Vaseaux furmatisn to the rorth end predably
reoresent large, partially assimilated casses of Vaseaux rocks.

The area has been faulted and fractured extensively. Contactis of
ir2 three rain phases of the pluton have appzrent offsets of one-guarter
zile or more, especizlly in the southerrn pzri of the arez of Figure 2.

t of the region has been aifected by nycdrothermal alzerzition. In the

n.irthern part, of the erez where Ca-bearing minerals are cost etundant,
“rz dozinant alteration onroduct is epidots which occurs in sez=s up o

- inch in thiclmess. In the southern pzrt cf the region tiotite is the

t.ndant ma¥tic minerel ani the most obvious result of :
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teeration 1s chlorite. Whether or not the rezion h:
hun one period of nydrothermal zlteration is not xnown. However,
scme of the alteration postdated emplacemert cof lamprophyre dykes and

the development of some faults. Many fault zones appear to be later than
alteration effects. The eastern edge of the erea unde? consiceration
soras the western wall of the Okanagan Valley that has been affected by
extensive faulting and close-spaced fracturing. These feaﬁures have not

been studied in deteil here but they are one of the latest tectonic events

t

ip the area and one might speculate that they are related to the develop-
~eant of the Okanagan Valley, whuch farther north has been showz to be the

locus of intense faulting of regional extent (see Little, 1961).

3TuI2iT TIATURES OF VEIN DEPOSITS IN QLIVEIZ PLUTONIC COMPLEX

liuzerous quartz veins occur within the Oliver Plutonic Complex, all
of which show a number of features in comzmen. In addition, a few relatively
large quartz veins ére knowr. in Kobau cetasedimentary rcocxs, tucz as the
“orning Star and Stenwinder deposits of Fairview Camp, that were zmined
scveral decades ago for their gold contents. The following gensral account
~rplies only to those veins within the Oliver Plutonic Coaoplex, some of

.2z are shown in Figure 2.

undznce of guartz, elmost to the exzclusion of other cinerels
is, perhaps, the only other mineral cczzon to all veins tui i
¥ cases can be observed only with close inspection and foras &

#.igible proportion of vein material ir teros of total veoluze. Other
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-nerals have teen recognized locally, includinz gold and silver tellu-
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graleniz, sohalerite, and nztive golid =

occurrances such as the Standzrd vein that have prozpted *nz lizited

-

2roloration conducted in the area. Recent high precious metal Prices

E {1374) have led to the re-opening of the Susie end Standard mines.

N

Quaftz in all deposits has been subjecﬁed to varying aczounts of
ocst-mineralization fracturing, cocmonly to the extent that corigiral
~extures are in large part destroyed. BEowever, where relafively undeformed,
21: deposits show evidence of much of the quartz having been deposited as

“airly large crystals, generally an inch or more in cross-secticn zné at

Zezst several inches in length. In places these crystals show a rough

ccxcomdb texture. All deposits contain at least some early deposited grey

uzrtz although the bulk of the quartz is generelly white. Wallrock

eture of most of these deposits

o

izzraticz is not normelly a pronounced T

citization elorz their

(2

veing show at least a thin zone of ser

Y

i Large veins are restricted to the porphyritic quartz monzonite
t2ough smeller veins up to a few inches in width are found in both the

crz phase erd the southern marginal phase. All cuartz veins chow sowme

viience of wallrock replacement but in most cases it is clear thet the

2sitional process has been principally oﬁe of open space filling. Most

extend laterally

T or distances of a few feet up to a hundred feet or so. The sc-called

roz two to ten fe=zt o

ns are varisgole in thickness, cozzoniy £

with gtrike lengths of several hundred to 2 thousand feet cr so.

:1°5 are mostly moderately tc steeply dipoing with veriable sIrixs
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iver Plutonic Complex sugzsst hey hzve nad a co-=on arigin
that is somehow related to the pluter i;self. Many of the feztures referred

to are shcwn by the Gypo deposit, but on a much grander scale thza is

general throughout the area.

DETAILED GZOLOGY OF GYPO VEIN

Gypc deposit is a large quartz vein in porphyritic quertz conzonite
sear the contact with the core phase (Figure 2) The deposit sirikes

M

east-west with a southerly dip of'SS to 60 degrees (Figures 4 and 5). It
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v2in cortinuzs at least znother 30C feet to the west. On the hanging wall
{scutn) side, the deposit is bounded by & thin shear zone 2 to 3 inches
wide, occupied by gouge. At the west end of this fault, apparent offset
:s smzll es is shown by continuity of protusions from the vein on either
s:de of trhe fault. The movement picture is not at.all clear near the
suarry entrance. Character of the footwall is in sharp contrast to that

wall zone. The footwall has been altered intensely for

3 -r-éezinantly ¢f muscovite with lesser zzounts of quartz. Furthercore,
. tindant relist patches of partially greissnized wallrock occur witrin

Tne deposit has been cut by a neer-vertical lacprophyre dyke that

g | ";Rf? rougnly north-south near the western exposures of the cuartz vein.

-, ket A

2 ML N



Porphyritic Quartz Monzonite

Greisen
Garnet— Muscovite

Quartz Monzonite

Lomprophyre

Veln Quart:

Granite Pegmatite
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- oo largest yet found, wiin & width of atout 50 fzel and 2z sirike length
in excess of 2000 feet. The dyke contains about 45% ferronagnesian
cinerals (olivine, augite and biotite), in a K-feldspar catrix (353) with
iesser amounts of apatite, plagioclase and magnetite. Heat from this

intrusion metamorphose small pods of pyrite in the quartz vein, trans-

crming them to pyrrhotite.

(8]

©NZRLLOGY

cuartz: Three stages of quertz mineralization are recognized irn Cypo
Early, stage I, quartz is grey in colour and is confined to
ntry rock, alteration zones and marginal parts of the vein. It is

in character and tne colour fades gradually over a distznce of a
Yew fest from the vein well where it gives way to white quartz (stazze II)

thzt pz¥es up more than 95 percent of the vein material. An explanation

Y.r the colour difference between these two types of guartz has not been

vy

to:2ht in detail at Gypo deposit. Holtey (personal coemzunications, 1372)
41i'a trace element study of white and grey quartz from the nearby Susie
sc30sit end found there that grey ' quartz had a2 much higher Mn content

“'orn did vhite quartz. Distributions of the two types are shown in

Tre white cuartz at Gypo deposit is princirzally in the



mined but principally because the deposit has been fractured intensively

with the production of numerous closely spaced soooth joint surfaces. Thesc

joints have given rise to the local name "cleavage quartz' and commonly
exhibit a rhombohedral form. We have examined this rhombohedral joint pat-

cern in crystals at the quarry and others now used as decorative pieces in

gardens in Oliver. In many cases, the joints parallel rhombohedral crystal

Faces but this is not the case everywhere. In some crystals as many as six

fracture directions are apparent and invariably some of these joints, although

not necessarily the best developed, are parallel to rhombohedral crystal

faces. Some smooth joints can be traced from vein quartz into adjacent wall-

rock. Etch tests with hydrofluoric acid suggest the quartz was deposited as

the low temperature polymorph.

Smz21l amounts of quartz (stage III) occur as thin, delicate boxworks

that cut earlier minerals, especially fluorite.

Fluorite: Apple-green fluorite occurs in a series of irregular pods up to

six feet or more in average diameter, distributed sporadically along a zone
that is of more or less uniform distance from the hanging wall (see Figure S).

Toe fluorite is intensively fractured and even fresh looking specimens are

extremely friable.

Miscovite: Muscovite occurs in two distinct forms: first, as very coarse-

g-ained books up to one inch in diameter that occur interamixed with vein

curartz near the footwall. This variety coantrasts with the tuch tore abundant,

n=divm-grained, massive muscovite that is characteristic of altered wallrock.

Sulphides: Sulphides form less than one percent of vein material. They are
Conceatrated in small pods up to a few inches in diameter, restricted to
. s .

thin zone in the central part of the vein (see Figure 5). Pyrite is the

a




around the zargin of the main vein. These veins are cut by thin sean of
Luscovite wifreas white quartz is not. The implied age relationship is con-
«istent with order of deposition in the zain Qein. Position of fluorite

and sulphides in the paragenetic sequence is less certain. Sulphides zre
ceatrally located in small cavities that indicate they were probably one of
the last effects of hypogene mineralization. Fluorite distribution pattern
suggests that it was deposited for a relatively short period.within the
interval of white quartz deposition. The stage III quartz that cuts fluo-

:ite might simply be a continuation of stage II quartz.

IS

“ALLROCK ALTERATION

tiveld Aspaects
Wellrock alteration has been extensive about the Gypo quartz vein,
iacticularly along the footwall side (Figure 5). The host, porphyritic
qunrtz monzonite, has been altered almost completely to a friable mass of
v :ncovite with minor amounts of grey quartz and, in places, a féw relict
"horses" of host. In detail, these "horses" are also‘altered by feldspathiz-
2tlon upon which has been superimposed intensive muscovite alteration. The
*esulting alteration product is akin to a greisen, although some comzon
#7visen minerals such as topaz and cassiterite have not bzen recognized.
wxtensively altered zone grades rather abruptly into wallreck that is
slightly altered. It was collapse of this greisenized footwall zone in
-+t 1968, that piled debris on the quarry floor and resulted in shutdowm
“iiing operations. Field relations indicate that "greisenization" occurr-

""- 3 - - . 3
vtlor te extensive quartz deposition. The greisen is cut locally by
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early grey quartz veinlets up to a few inches wide and with sharp contacts.
In places, however, such as the quarry eantrance, thin replacement seanms of
muscovite extend through grey quartz and feldspathized zones. One of the
striking features of the alteration is its apparent asymmetry - no extensive
greisen zone occurs on the hanging wall (south) side of the vein. Further
attention will be directed to this peculiarity in a later section.

Useful insight into the alteration processes can be had by invesitga-
tion of small, well defined alteration envelopes about thin grey quartz
veins adjacent to the main vein. Such an example is shown diégrammacically
in Figure 6, a tracing of a photograph taken on the south side of the quarry
entrance. Here, relatively flat-lying quartz veins, each a few inches to

cne foot in thickness, contain on their lower side a massive muscovite zone.
) .

-

The combined quaitz and muscovite zones are surrounded by a pink alterztion
envelope consisting predominantly of K-feldspar and having a thickness coa-
parable to that of the quartz vein. This alteration zone grades fairly
abruptly into relatively unaffectea wallrock. In places, one finds thin
seans of muscovite a fraction of an inch thick that cut the K-feldspathized
zone. ‘These seams are products of metasomatism that extend into otherwise
unaltered wallrock, and apparently are fracture-controlled. This relation-
ship establishes relative ages of alteratioﬂ types-K~feldspathization follow-
¢d by greisenization. A similar age relation can be seen in the large, in-
t2nsity greisenized footwall zone where feldspathized masses of wallrock

;w2 been replaced irregularly by greisen.

Modal analyses of unaltered wallrock and the two extreme types of al-

‘=ration, based on approximately 1100 points per thin section, are listed in



