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INTRODUCTION

The Late Tri as sic–Early Ju ras sic Nicola Group in
south-cen tral Brit ish Co lum bia and its north ern con tin u a -
tion, the Takla Group, con sti tute the vol ca nic arc that de -
fines the ex tent of the Quesnel terrane (Fig ure 1). It hosts
eco nom i cally sig nif i cant alkalic por phyry cop per-gold de -
pos its, in clud ing those at Cop per Moun tain, High land Val -
ley, Mount Milligan and Mount Polley. Past geo log i cal
map ping of the Nicola Group by Rice (1947), Preto (1972),
Mortimer (1987) and Mon ger (1989) es tab lished its dis tri -
bu tion and di vided it into three dif fer ing belts. How ever,
the south west erly por tion of the Nicola Group, south of the
town of Prince ton, on the east ern bound ary of Man ning
Park, was not as signed to any of the three ma jor belts, al -
though Mortimer (1987) sug gested it may be a part of the
calcalkaline west ern belt.

Rocks ad ja cent to the Ju ras sic–Cre ta ceous Ea gle
Plutonic com plex, along the mar gin of Man ning Park, dif -
fer sig nif i cantly from other nearby Nicola Group out crops
and have been as signed to the Eastgate–Whip saw meta -
mor phic belt by Massey et al. (2009a). Key dif fer ences be -
tween this area and the sup posed af fil i ated Nicola Group
in clude higher meta mor phic grade in the meta mor phic belt
(up per greenschist to lower am phi bo lite fa cies, com pared
to lower greenschist in typ i cal Nicola), stron ger de for ma -
tion, dif fer ing rock types and the pres ence of sev eral
volcanogenic mas sive sul phide (VMS) de pos its not usu ally 
seen in Nicola rocks (e.g., the Red Star and S and M VMS
prop er ties). There is a no ta ble re sem blance in li thol ogy,
meta mor phism and set ting with the Permo–Tri as sic
Sitlika–Kutcho For ma tion, a known VMS-host ing unit
(e.g., Kutcho Creek), emplaced along the mar gins of the
Quesnel and Cache Creek ter ranes; the Sitlika has been
shown to ex tend south as far as Ashcroft (NTS 092I), only
150 km north west (along strike) of this ‘sus pect’ meta mor -
phic belt. This on go ing MSc pro ject is fo cused on a de tailed 
geo log i cal anal y sis of the poorly doc u mented meta mor phic 
belt; this pa per is re port ing pre lim i nary ob ser va tions on the
pe trog ra phy of the meta mor phic rocks and over all struc ture 
of the belt.

RECENT WORK

Map ping in 2008 fo cused on de ter min ing the bound -
aries and con strain ing the rock types be tween def i nite
Nicola Group ex po sures, units of the meta mor phic belt and
the Eocene Prince ton Group. The meta mor phic belt has
been di vided into three gen eral units (Massey et al., 2009a): 
the east ern am phi bo lite belt, the cen tral quartz ite belt and
the west ern meta vol can ic-metasedimentary belt (Fig ure 2). 
The meta mor phic belt’s bound ing con tacts and the con tacts 
be tween the three compositional belts all strike in a north -
erly di rec tion. A dom i nant fo li a tion, also north erly trending 
and par al lel to the con tacts, has been noted across the belt
strik ing, on av er age, to wards 165° and dip ping in creas ing -
ly steeply to wards its west ern edge. Al though few con tacts
are ex posed, a def i  nite fault  con tact ,  named the
Similkameen Falls fault, was mapped be tween augite-
phyric, mildly to undeformed Nicola Group vol ca nic rocks
and the east ern edge of the meta mor phic belt, mak ing a
lithofacies gra da tion some what less likely, as pre vi ously
be lieved (Rice, 1947; Preto, 1972; Mon ger, 1989). Map -
ping in 2009 helped to fur ther con strain the lim its of the
belt, which abruptly pinches out to the north where it is in -
truded by mus co vite gran ite of the Ea gle Plutonic com plex
(Massey and Ol i ver, 2010).

PETROGRAPHY

Se lect sam ples from the 2008 field sea son were used to
study the pe trog ra phy of the mapped units (Fig ure 2). The
petrographic de scrip tions pre sented here (listed in Ta ble 1)
are dis cussed in or der start ing from west erly sam ples and
mov ing to the east. The sam ples stud ied are cat e go rized ac -
cord ing to the three gen er al ized units within the Eastgate–
Whip saw meta mor phic belts: the am phi bo lite belt, the
quartz ite belt and the meta vol can ic-metasedimentary belt
(Massey et al., 2009a). These sam ple group ings may be
sub ject to re in ter pre ta tion based on sub se quent map ping
and on go ing petrographic and pet ro chem i cal stud ies.

The in tense meta mor phism and de for ma tion ex pe ri -
enced by this belt have over printed any pri mary tex tures
that once ex isted in the rocks. The only pos si ble rel ict tex -
ture noted in the field is the bed ding bound aries be tween
dif fer ing compositional lay ers, which of ten strike sub -
parallel to the dom i nant 165° fo li a tion in the meta mor phic
belt. How ever, this bed ding may not re flect the orig i nal ori -
en ta tion, de pend ing on the ex tent to which the meta mor -
phic and de for ma tion events have mo bi lized and trans -
posed these re la tions. This has yet to be de ter mined.
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Amphibolite Belt

There are sev eral ex am ples of am phi bole-rich rock
types within the Eastgate–Whip saw meta mor phic belt. The 
most con sis tent is a belt of north west-trending rocks, tens
of metres wide, on the wes tern most edge of the meta mor -
phic belt (Fig ure 2), in con tact with the Ea gle Plutonic com -
plex. In out  crop,  the belt  is  com posed of black,
actinolite+epidote-rich schis tose rocks, which oc cur across 
the en tire west ern unit. Be tween the 1–3 cm thick, dark lay -
ers are thin bands (only a few milli metres thick) of white
quartzofeldspathic ma te rial. These two compositionally
vari able lay ers have dis tinct, al though gradational, bound -
aries (Fig ure 3).

The fel sic lay ers are com posed of plagioclase, some
quartz, in ter sti tial cal cite and mi nor actinolite and epidote.
The fine grain size pre cludes the de ter mi na tion of rel a tive
pro por tions of plagioclase to quartz. The dark lay ers con -
sist pre dom i nantly of poikiloblastic euhedral actinolite,
epidote gran ules, anhedral ox ides, mag ne tite, mi nor sec -
ond ary bi o tite as so ci ated with the am phi bole and small
amounts of fine-grained, in ter sti tial feldspathic ma te rial.
Al though the grad ual grad ing in com po si tion be tween the
lay ers may be in dic a tive of a pri mary lithological con trol, a
clear protolith can not be de ter mined since both para- and
ortho-am phi bo lites com monly dis play this banded fea ture
(Ev ans and Leake, 1960). Fur ther study into the vari a tion
of chem i cal trends (Leake, 1964) and the dis tri bu tions, and
con tents, of ma jor and trace el e ments (Shaw and Kudo,
1965) of the am phi bo lite will be un der taken to aid in de ter -
min ing the na ture of the protolith.

AMPHIBOLITE INTERBEDS IN QUARTZITE
UNITS–QUARTZITE BELT CONTACT

Am phi bole-rich interbeds in quartz ite were mapped at
the bound ary be tween the am phi bo lite belt and the quartz -
ite belt (Fig ure 4). It has been noted in the lit er a ture that thin 
bands of am phi bole-rich lay ers are com monly found in
meta mor phosed sed i men tary rocks and are thought to be
as so ci ated with chem i cal re ac tions rather than sim ple
depositional fea tures (Preto, 1970). It is likely that ob ser va -
tions on closed-sys tem metasomatic in flu ences made by
Orville (1969) on sim i lar interbeds do not ap ply here since
no sig nif i cant cal car e ous sed i men tary units were ob served
in the area. Fur ther in ves ti ga tion us ing chem i cal anal y sis
will help to better un der stand their for ma tion.

Quartzite Belt

East of the am phi bo lite belt is a thick pack age of si li -
ceous meta mor phic rocks. The com mon, monomineralic
sam ples are cat e go rized as bi o tite quartz ite (Fig ure 5) and
oc cur in the south west ern sec tion of the quartz ite belt. The
or ange-white sam ples in this area all have a fine-grained,
sug ary tex ture with the mi nor platy bi o tite aligned par al lel
to the re gional fo li a tion. Mov ing away from the south west -
ern cor ner of the quartz ite belt, ei ther in an east erly or
north erly di rec tion, the com po si tion in the quartz ite belt
units be gins to vary. The min er al ogy of the rock units to the
north and east is changed by the ap pear ance of actinolite,
some gar net, ox ides and, on the far-east ern side of the
quartz ite belt, chlorite. The ra tio of si li ceous ma te rial to the
other min eral com po nents de creases to such a de gree that,
on the east ern edge of the quartz ite belt, the rock units are
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Fig ure 1. Lo ca tion of study area, south west ern mar gin of Quesnellia, south ern Brit ish Co lum bia.
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Fig ure 2. Dis tri bu tion of re viewed min eral as sem blages from study area in the Eastgate–Whipshaw meta mor phic belt, south ern Brit ish
Co lum bia. Dot colours: dark pur ple, actinolite+bi o tite+epidote+chlorite schist with mag ne tite porphyroblasts; me dium pur ple, chlorite+ il -
men ite+mag ne tite+ap a tite+clinozoisite quartz-schist with feld spar pheno crysts; light pur ple, chlorite+cal cite+clinozoisite quartz-schist
with mi nor bi o tite or mus co vite and quartz+feld spar pheno crysts; pink, mus co vite+chlorite quartz-schist with quartz pheno crysts; or -
ange, feld spar por phyry with mi nor amounts of micaceous phases; red, fo li ated feld spar/quartz+chlorite+epidote+actinolite+bi o tite
schist with feld spar pheno crysts; yel low, bi o tite quartz ite; banded yel low, quartz ite with am phi bo lite interbeds; green, am phi bo lite. Meta -
mor phic belt ge ol ogy de rived from Massey et al. (2009b): light green, am phi bo lite belt; light brown, quartz ite belt; light blue, meta vol can -
ic-metasedimentary belt. Other units: pink, Ea gle Plutonic com plex; light lime green, Nicola Group; yel low, Prince ton Group.



no lon ger proper quartz ite but quartz-schist. The strike of
the schistosity also var ies slightly in the south east ern cor -
ner of this belt by veer ing away from 165° and strik ing
closer to 190°, this change has been in ter preted as in di cat -
ing the pres ence of a pos si ble fold (Massey et al., 2009a).

More typ i cally in out crop, the com po si tion of the unit
will be con sis tent, chang ing grad u ally over tens of metres,
al though there are some ex am ples of lay ered out crops
where the units will vary slightly in com po si tion over thick -

nesses of 0.5–1 m. How ever, the typ i cal trend in bulk
compositional change is oc cur ring grad u ally over the dis -
tance of the quartz ite belt.

CHLORITE QUARTZ-SCHIST INTERBED

In the north-cen tral sec tion of the quartz ite belt (Fig -
ure 2), the units are still quartz rich and pre dom i nantly ac -
tinolite+bi o tite+mag ne tite bear ing, but also con tain sig nif -
i cant alu mi num-, po tas sium-, cal cium- and iron-bear ing
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Fig ure 3. Thin-sec tion pho to mi cro graph of a mafic layer in am phi -
bo lite grad ing into a more fel sic layer, Eastgate–Whip saw meta -
mor phic belt, south ern Brit ish Co lum bia (field sta tion 08SOL24-01, 
UTM Zone 10, 5445656N, 672513E, NAD 83).

Fig ure 4. Out crop photo of an am phi bo lite interbed in a quartz ite
unit, Eastgate–Whip saw meta mor phic belt, south ern Brit ish Co -
lum bia (field sta tion 08NMA17-06, UTM Zone 10, 5442201N,
675785E, NAD 83).

Table 1. Common rock types in the Eastgate–Whipsaw metamorphic belt, southern British Columbia.



phases. Mov ing to wards the east in the north ern sec tion of
the map area, interbedded units lack ing any po tas sium-
bear ing phases be come in creas ingly abun dant. These thin
(10–20 cm thick) interbeds are equigranular, fine-grained
chlorite+il men ite quartz-schist with mi nor ap a tite+
clinozoisite. They are interlayered be tween actinolite+ bi o -
tite+chlorite quartz-schist (Fig ure 6) and seem to have
sharp con tacts be tween the dif fer ing com po si tions still con -
tain ing po tas sium-bear ing min eral phases.

The lack of po tas sium pos si bly re flects a change to a
more vol ca nic source or, at least, to a re duced sed i men tary
in put. Fur ther to the east, chlorite con tin ues to be a sig nif i -
cant min eral phase in the schist lay ers, along with vari able
amounts of actinolite and bi o tite.

MAFIC SCHIST

Also along the bound ary be tween the quartz ite belt and 
the meta vol can ic-metasedimentary belt (Fig ure 2), there is
a crop ping-out of a few thick beds of mas sive am phi bole-
rich rocks, of ten 5–10 m thick. Their min er al ogy in cludes
actinolite, epidote, il men ite, plagioclase, cal cite and quartz, 
with lineations de fined by the more elon gate min er als. In
thin sec tion, some of the sam ples are tex tur ally and
compositionally sim i lar to the west ern mar gin am phi bo lite, 
as they have lay ers of dif fer ing com po si tion and a sig nif i -
cant quartzofeldspathic com po nent (see Fig ure 3). They are 
also het er o ge neous and con tain thin plagioclase-, quartz-
and cal cite-rich lay ers within more mafic bands rich in
actinolite and epidote. How ever, this mafic schist in hand

sam ple does not ap pear black and schis tose like the am phi -
bo lite to the west, but rather much more grey-green, hard
and mas sive.

Two other out crops of mafic schist along this cen tral
bound ary are more mafic in com po si tion, be ing fine-
grained, mas sive and mostly ho mo ge neous. In or der of
abun dance, it is com posed of actinolite, epidote plagio -
clase, cal cite and quartz. Small, flat planes of chlorite+bi o -
tite clus ters ap prox i mately a few milli metres thick and 10–
15 cm wide are found spo rad i cally in out crop. In both out -
crop and thin sec tion, these units look like typ i cal green -
stones.

Metavolcanic-Metasedimentary Belt

The east ern side of the meta mor phic belt is made up of
a va ri ety of schists of dif fer ing com po si tions (Fig ure 2).
Un like the quartz ite belt, the meta vol can ic-metasediment -
ary belt does not ap pear to have any ob vi ous compositional
trend. The Red Star VMS de posit (067 on Fig ure 2) oc curs
in the north-cen tral area of the belt, where units prox i mal to
the de posit have a fel sic com po si tion. As the out crops be -
come more dis tant from the de posit, in ei ther a south west -
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Fig ure 5. Out crop photo of a bi o tite-quartz ite, Eastgate–Whip saw
meta mor phic belt, south ern Brit ish Co lum bia (field sta tion
09THS02-02, UTM Zone 10, 5441526N, 675973E, NAD 83).

Fig ure 6. Thin-sec tion pho to mi cro graphs of a chlorite+il men ite
quartz-schist unit found be tween units of actinolite+bi o tite+chlorite 
quartz-schist, Eastgate–Whip saw meta mor phic belt, south ern
Brit ish Co lum bia: a) plain-po lar ized light thin sec tion; b) cross-po -
lar ized light thin sec tion (field sta tion 08SOL24-02, UTM Zone 10,
5445666N, 673032E, NAD 83).



erly or south east erly di rec tion, their com po si tions of ten be -
come in creas ingly mafic. The vari a tion in com po si tion
seems to oc cur in clus ters of more fel sic schist sur rounded
by more com mon in ter me di ate to mafic schist. A full de -
scrip tion of each com mon rock type found in this belt is
given be low.

QUARTZ-CHLORITE SCHIST

Sim i larly to the interlayers found in the quartz ite belt, a 
few out crops found in this belt also lack po tas sium, form -
ing quartz+chlorite schist with quartz and plagioclase
porphyroclasts. Some units have no bi o tite or mus co vite at
all, while oth ers have only small amounts (1% or less). The
typ i cal min eral as sem blage for this unit is a chlorite quartz-
schist with mi nor ap a tite, il men ite and clinozoisite. In out -
crop, this unit is a green schist with vis i ble porphyroclasts.
The fine-grained schist ma trix is typ i cally equal parts
chlorite to quartzofeldspathic ma te rial. Two units of this
com po si tion were mapped, one of them in the very north -
east ern edge of the belt, while the sec ond orig i nated di -
rectly in the Red Star show ing it self (067 on Fig ure 2).

In the sam ple from the Red Star show ing, the
porphyroclasts of quartz are recrystallized and the rel ict
shapes of ten ap pear quite round. How ever, the plagioclase
porphyroclasts are fresh-look ing, euhedral laths with sharp
edges. The well-de fined fo li a tion, ex pressed par tic u larly
by chlorite in this unit, wraps around the quartz and
plagioclase porphyroclasts. Their ap pear ance sug gests that
the quartz-eyes and plagioclase laths were pres ent be fore
the de vel op ment of that par tic u lar fo li a tion. Whether the
plagioclase crys tals are def i nitely porphyroclasts or
porphyroblasts will re quire a de tailed study into the spe -
cific chem is try of the feld spars.

FELDSPATHIC UNITS

Feldspathic units are found as thick pack ages prox i mal 
to the Red Star show ing (067 on Fig ure 2) on the north east -
ern side of the study area (red and pink dots on Fig ure 2). In
out crop, the units are light in col our, of ten white or a light
pink with mi nor green si li ceous bands. They ei ther have
very thin planes (less than 0.5 mm thick) of bi o tite, mus co -
vite and chlorite de fin ing the fo li a tion or lack micaceous
lay ers and a pen e tra tive fo li a tion, only show ing align ment
in mi nor amounts of platy min er als. The ma trix is fine
grained to very fine grained and even though dy namic
recrystallization has af fected the tex ture, the dif fer ing grain 
sizes is likely due to a pri mary grain-size in flu ence. The
finer grained units have un der gone more al ter ation, since
the plagioclase porphyroclasts and the ma trix are more
sericitized. Grain bound ary mi gra tion can of ten be noted in
the ma trix, while some are so fine grained that they be come
mylonitic. All of the units have rel a tively large (3–4 mm)
porphyroclasts of plagioclase (3–5% of rock) that are
rounded and man tled by bi o tite, chlorite and recrystallized
quartzofeldspathic ma te rial (Fig ure 7). The plagioclase
porphyroclasts have un der gone some form of de for ma tion
since they have de vel oped subgrain bound aries. There are
also oc ca sional rel ict quartz porphyroclasts (1% of rock)
that are now coarsely recrystallized. Cumulophyric clus ters 
of feld spar, anhedral ox ides, cal cite and bi o tite, on the or der 
of 3–4 mm in width, are also com monly found (Fig ure 7).

QUARTZ+FELDSPAR+CHLORITE+EPIDOTE 
SCHIST

This unit is a more mafic ver sion of the feldspathic
units de scribed above. Dy nam i cally recrystallized, blue
quartz porphyroclasts and brittlely de formed, plagioclase
porphyroclasts, with red ox ide in cracks, are found in a ma -
trix of fine-grained recrystallized plagioclase, quartz,
chlorite, epidote and some bi o tite (Fig ure 8). Bi o tite is usu -
ally lo cated on the outer edge of the plagioclase porphyro -
clasts and is of ten be ing re placed by chlorite. The feld spars
have de vel oped microfaults, and ac tu ally have sec tions
bro ken off and pulled apart; the sub se quent cracks are filled 
with ox ides and give the plagioclase crys tals an or ange-
pink ap pear ance. A fab ric is ap par ent in this rock due to
min eral align ment, but this unit does not tend to break on
even planes.

MUSCOVITE+CHLORITE QUARTZ-SCHIST

Some schist in the vol ca nic pack age has a more fel sic
com po si tion and forms mus co vite+chlorite quartz-schist
with no ta ble blue-hued quartz-eye porphyroclasts.
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Fig ure 7. Thin-sec tion pho to mi cro graphs of a feldspathic unit in
the meta vol can ic-metasedimentary belt of the Eastlake–Whip saw
meta mor phic belt, south ern Brit ish Co lum bia: a) plain-po lar ized
light thin sec tion show ing porphyroclasts and cumulophyric clus -
ters; b) cross-po lar ized light thin sec tion (field sta tion 08NMA21-
01, UTM Zone 10, 5447289N, 675398E, NAD 83).



Us ing the min er al ogy and pres ence of feld spar por -
phyroclasts as ev i dence, the east ern side of the meta mor -
phic belt ap pears to be com posed of vol ca nic or
volcaniclastic rocks with vary ing amounts of clastic in put.
The ma jor ity of the schist con tains a sig nif i cant amount of
feldspathic ma te rial (55–70% in the ma trix). The unit’s ma -
trix has un der gone sig nif i cant dy namic recrystallization,
judg ing by the grain sizes and tex tures on the grain bound -
aries. Finer grain sizes, com bined with the grain bound ary
recrystallization tex tures, sug gest that some sam ples are
per haps mylonitic. It is dif fi cult to tell based solely on this
grain size as it may be re flect ing the pri mary grain size of
the protolith rather than just how ex ten sive recrystalliza-
tion may have been.

ALTERATION

There has also been ir reg u lar al ter ation oc cur ring in cer -
tain ar eas of the belt, as shown by sericitized feld spar
porphyroclasts 7 m away from a sim i lar out crop with rel a -
tively fresh feld spar. Ex ten sive vein ing does oc cur in clus -
ters prox i mal to known show ings, for ex am ple Red Star and 
Knobb Hill (067 and 069 re spec tively on Fig ure 2), with as -
so ci ated ox i di za tion. Al ter ation is also noted near the fault

in the form of sericitization and sec ond ary cal cite as so ci -
ated with cal cite vein ing, and near the Red Star show ing in
the form of sericitization and ox i di za tion.

STRUCTURE

As well as the dom i nant north west-trending fo li a tion
noted through out the belt, a sec ond ary schistosity was ob -
served in some out crops (Fig ure 9a). The strikes ap pear to
be sim i lar in the field, with the weaker fo li a tion hav ing a
slightly steeper dip. Mov ing east to west across the meta -
mor phic belt, the dip of the pri mary fo li a tion tends to
steepen. Ob ser va tion of thin sec tions con sis tently re veals
both foliations in sam ples. Crenulation cleav age is pres ent
in many schists with ad e quate mica and/or chlorite (Fig -
ure 9b). In the more fel sic micaceous schist, the dom i nant
schistosity con sists mostly of mus co vite while the weaker,
older schistosity is as so ci ated with chlorite and mus co vite.
The more mafic schist com monly dis plays two lineations
through two ori en ta tions of actinolite nee dles, one over -
print ing the other. An other phase of actinolite also oc curs
which cuts across the foliations. These actinolite nee dles
have grown at a later stage and have not been af fected by
any de for ma tion likely to have caused them to align.
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Fig ure 8. Thin-sec tion pho to mi cro graphs of a quartz+ feld -
spar+chlorite+epidote schist with sericit ized plagioclase
porphyroclasts from the Eastlake–Whip saw meta mor phic belt,
south ern Brit ish Co lum bia: a) plain-po lar ized light thin sec tion;
b) cross-po lar ized light thin sec tion (field sta tion 08SOL23-04,
UTM Zone 10, 5446993N, 674351E, NAD 83).

Fig ure 9. Struc tural fea tures of the Eastlake–Whip saw meta mor -
phic belt, south ern Brit ish Co lum bia: a) out crop photo of acutely in -
ter sect ing schistosities in mus co vite quartz ite (field sta tion
09THS03-01, UTM Zone10, 5444706N, 676242E, NAD 83);
b) thin-sec tion pho to mi cro graph of a crenulation cleav age in a
chlorite quartz-schist (field sta tion 08SOL24-02, UTM Zone 10,
5445666N, 673032E, NAD 83).



Many sam ples rich in quartz have un der gone grain re -
duc tion due to grain bound ary mi gra tion. Even larger rel ict
quartz porphyroclasts will have recrystallized into sev eral
smaller grains, blur ring or re mov ing any pri mary tex tures.
Plagioclase porphyroclasts of ten have mi nor strain shad -
ows on their edges, but have not formed new grains within
their orig i nal mar gins. How ever, they do have some de for -
ma tion tex tures in the form of subgrain bound ary ro ta tion
and some times microfaults, form ing dom ino-type frag -
ments (for fur ther read ing on dom ino-type frag ments, see
Passchier and Trouw, 2005). Some times the porphyroclasts 
are slightly rect an gu lar and oc cur obliquely to the di rec tion
in which the fo li a tion is aligned, caus ing the man tled min -
er als to de velop what ap pears to be op po site shear senses
(Fig ure 10).

Finer grained ma trix ma te rial in cludes quartz and feld -
spar that have un der gone recrystallization, which causes
the two min er als not only to be fine grained, but also sim i lar 
in ap pear ance and dif fi cult to dis tin guish from one an other.
The rock types con tain ing higher amounts of grain-size re -
duc tion are con sis tently the rock types with the high est ra -
tio of feldspathic ma te rial in them.

There has been some brit tle fail ure noted in a chlorite
quartz-schist sam ple col lected on High way 3, in a lo ca tion
ad ja cent to the Similkameen Falls fault. In thin sec tion, the
sam ple has a milled tex ture, with all grains, in clud ing
porphyroclasts, be ing well-rounded and quite small. The
fine-grained ma trix has cal cite vein ing, higher amounts of
in ter sti tial cal cite and sig nif i cant anhedral ox ide ma te rial.
It seems likely that move ment on the fault is mill ing ma te -
rial in the schist, break ing down the softer mica. The fault
could also be act ing as a con duit for car bon ate-bear ing flu -
ids, al ter ing and vein ing the wallrock.

A third de for ma tion struc ture, as yet only ob served in
the field, is vis i ble in cer tain rock types, in par tic u lar a
metachert (UTM Zone 10, 5447048N, 674136E, NAD 83).
The fold it self is an open fold that main tains con stant bed
thick ness through out the bend. Striations are seen on the
micaceous lay ers, in di cat ing move ment sim i lar to a deck of
cards. This style of fold ing is char ac ter is tic of the brit tle re -
gime and is thus much dif fer ent from the other types of

strain dis cussed above, which have all been duc tile; this
fold ing style has only been noted in two lo ca tions, which
may mean it is only a lo cal ized event.

Stereonet Projections

Upon plot ting all avail able struc tural data mea sured in
the study area, sev eral sig nif i cant facts can be noted. All
foliations and schistosities sit in a sin gle, mod er ately de -
fined clus ter (Fig ure 11a). In out crop, there is ev i dence for
two foliations that are fur ther proven through thin sec tion
study, show ing ev i dence of crenulation cleav ages and two
di rec tions of align ment in elon gate min er als. How ever,
upon first in spec tion, there is no ob vi ous dis tinc tion be -
tween the pos si ble two foliations in the scat ter of poles.
Since the two foliations strike in sim i lar di rec tions and dif -
fer in dip di rec tion mostly, the two clus ters would likely
over lap, which would make it dif fi cult to ex trap o late one
from the other. It is worth not ing that by us ing a sta tis ti cal
den sity con tour ing anal y sis on the many pole mea sure -
ments plot ted, two sep a rate clouds are crudely drawn (Fig -
ure 11b). In or der to truly de ter mine where the sep a ra tion
be tween the clus ters lies on the stereonet pro jec tion, many
more data points would have to be ob tained. The two sets of 
di a monds (pur ple and green) are from two sep a rate out -
crops where both schistosities were mea sur able. Both out -
crops have the stron ger schistosity de fined by mus co vite
and dip more steeply (69–90°). The weaker schistosity was
shal lower for both (35–38°) and de fined by chlorite and
mus co vite. The green di a monds both cor re late well with
the sta tis ti cal clus ters, each one re lat ing to one of the two
clus ters. The two pur ple di a monds, how ever do not cor re -
late as closely; one pur ple di a mond does plot within the
den sity clus ter, while the other lies just out side of the per -
im e ter (Fig ure 11b). The lineations align well on a plane,
but with out know ing what sur face the lineations were mea -
sured on, the two ap par ent clus ters are not eas ily ex plained.
The bed ding ori en ta tions sit par al lel to the foliations, sug -
gest ing that a form of trans po si tion has oc curred. Since few
of the units seem to have pre served the de for ma tion tex -
tures well, fur ther study into micro struc tures must be un -
der taken. Mi nor units have been sam pled, which are high in 
graph ite and have pre served all stages of microfolds well.
Thin sec tions of such sam ples were not pre pared in time for
this pub li ca tion, but will be added to the data in the fu ture. It 
is def i nitely sig nif i cant to note that all the mea sure ments do
lie on the same strike planes.

SUMMARY

In or der to com pare vari a tion in the meta mor phic
grade across the Eastgate–Whip saw meta mor phic belt, the
min er al ogy of the more mafic units was an a lyzed to de ter -
mine what min eral as sem blage is sta ble. Ac cord ing to
Spear (1993), the di ag nos tic greenschist as sem blage is
made up of chlorite+al bite+zoisite+actinolite+quartz+ car -
bon ate+ti tan ite, while the di ag nos tic am phi bo lite as sem -
blage is made up of hornblende+plagioclase±quartz± il -
men ite. The meta mor phic min er al ogy ob served in sam ples
across the belt is gen er ally con sis tent with the epidote–
actinolite grade. A more de tailed study will be un der taken
us ing the scan ning elec tron mi cro scope to better un der -
stand the vari a tions in the solid so lu tions and link those
com po si tions to more spe cific pres sures and tem per a tures.
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Fig ure 10. Thin-sec tion pho to mi cro graph of a man tled rel ict
porphyroclasts show ing shear tex tures in an actinolite+chlorite+
feld spar/quartz+bi o tite schist, Eastlake–Whip saw meta mor phic
belt, south ern Brit ish Co lum bia (field sta tion 08SOL22-04, UTM
Zone 10, 5446268N, 676013E, NAD 83).
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Fig ure 11. Stereonet pro jec tions of struc tural data from the Eastgate–Whip saw meta mor phic belt, south ern Brit ish Co lum bia: a) all struc -
tural data: black dot, pole to fo li a tion/schistosity; empty green squares, pole to bed ding; red tri an gle, lineation; b) sta tis ti cal con tour ing: blue 
con tours, 1% den sity con tours; empty blue squares, pole to bed ding; red tri an gle, av er age pole to fo li a tion/schistosity; empty black cir cle,
cleav age; red square and great cir cle, av er age great cir cle and pole of lineation; black great cir cle, plane to av er age fo li a tion/schistosity
pole; green and pur ple di a monds, two schistosities mea sured at same out crop (field sta tion 08SOL11-03, UTM Zone 10, 5446508N,
675562E, NAD 83 and field sta tion 08SOL11-10, UTM Zone 10, 5446401N, 675934E, NAD 83).



The main compositional trend is noted in the quartz ite
belt. This trend goes from west to east and un der goes an ad -
di tion of cal cium and a de crease in po tas sium in the min eral 
phases.

The belt has un der gone at least three dif fer ent stages of
de for ma tion, cul mi nat ing in crenulated cleav ages and then
even-lay ered fold ing, which must have oc curred at shal low
depths later in the de for ma tion his tory since it over prints
the foliations.
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