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A REPORT ON THE GEOLOGY OF THE RUMFORD AREA
OXFORD AND FRANKLIN COUNTIES; MAINE

William T. Forsyth
Maine Geo¥?§i0a1 Survey--1955

INTRODUCTION

The Rumford quadrangle lieg in Oxford and Franklin Countles,
in western Maine and 1s bounded by latitudes UL-30N and YU-=UEN and by
longitudes 70-30W and 70-L5W, It is an area of mature topogrephy with
the highest elevation (3400 AT) being attained on the east shoulder of
01d Blue Mt, The mapping of thks area was undertaken by the Maine
Geological Survey in an attempt to determine the regilonal structure
and lithology as related to the meny grenitic pegmetites in the south-
ern pert of the dquadrengle,

The occurence of pegmatites in thls reglon has been known since
the 19th century and they have been studled and worked intermittently
since then., For a good description of the historical background,
production figures, and o bibliography of the region, the reader 1is
referred to U,S,G,8, Professional Pezper 255 and Bulletin 6 of the

Maine Geological Survey.

Field work in the present investlgetion consisted of barometer
and compess surveys with some pace and compass traverses where the
terrsin was not suitable to the former method. Date was plotted on
double scale blowups of the Rumford quadrengle., The investigation
was carried out by the writer during portions of the field seasons of
1954 and 1955, assisted during those years by John A, DeWilde and

Lewrence Kinceid respectively.



PREVIOUS WORK

Most of the previous work in this area has been confined to
studies of the mineralogy end structure of the pegmetites in the Newry
‘: Hill-Black Mt. district. Shainin had mepped Newry Hill, Plumbago M%t.,
and Red Hill in a cooperative project with the U.8,G,8, and the Maine
Geologlcal Survey. Hig unpublished notes indicate that he had also
examined and outlined a series of pegmatites on the top of Glass Face
Mt, Larebee and others made a detailed outcrop mep of the Whitecap-
Black and South Twin Mountains region which proved very helpful to the
writer. This group ha@ also meppred in detail several other pegmetites
in the quadrengle. Pratt and Conédon studied the occurence of gold
in the Swift River and i1ts tributaries , briefly mention&ng the rock
types encountered in the region., Kern Jackson studled some of the rocks
in the northern half of the quadrangle but due to the limited srea which
he examined, did not see the regionafxgg?;;ionships of the formations
which he described.

The present structure and stratigrephy is still tentative and

subject to revisions, More detailed work 1s necesgsary in order to fully

determine the variatidns in the gneissic rocks,

GEOLOGY

The Rumford dquadrengle is underlain by a series of schists and
gnelsses which are cut by numerous intrusive bodies ranging from
gabbro to grenite pegmatite. Outcrops are more numerous along ridges and
stream valleys than on side slopes. Glacial drift covers most of the
area, with strefified outwash being confined to the lower elevations in
the valleys. Several distinct terraces may be observed along the larger

rivers and delta shaped deposlts occur in the topographic depression

neer East Andover, These stratified deposits have been extensively
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uged as sources for construction meterial. Tillvis light blue and
very compect but weathers to a brown porous composition down to an
approximete depth of three feet. T1ll banks up to 30 feet thick may
be seen on the Fast Branch of the Swift River about 2 1/2 miles above

its confluence with the mein brench.

Metamorphic rocks

The metemorphic rocks have been &éntatively divided into three
ma jor units based on distinctive features of theoriginal sediments.
From oldest to youngest they are (1), A series thinly interbedded
micaceous quartzites and schists derived from arenaceoug siltcstones
qnd clays with some minor pebble and granule gonglomerstes and thin,
;nparently dincontinuous horizone of lime silicate rocks. Rocksg of
this type have been conterted to gneisses in much of the eastern pert

of the quadrangle,(2), Black phyllite and interbedded quartzite with

minor lime sgilicete horizons. The phyllites are locally converted to

spangled muscovite schist s and gneiss, All contaln pyrite or pyrrhotite

in veriable amount, (3) Lime silicate granulite with interbedded
biotitic quartzite.

Reglonal metemorphlism has complicated the recognition of smeller
traceable unitsalthough different metamorphlc facles of the rocks are

discernable.

Micaceoug quertzltes and schilsts. The rocks included in this

group include Jackson's Byron Cyclical Schist, 2-Mica Schist, Noisy
Brook Gnelgs and Tumpledown Gneigs as well as other lithologically
similar types. The Tiner grained schilstose rocks are generally well
banded at intervals from 2-3 inches but may range up to 18 inches.

The banding tend s to be less continuous and more migmetitic in the

coarser gnelsses. Leyers whose compositions indicate original pelitic



,nature alternate with fine psammitesiy: Cyclicalogradations éxhet within
. these types and locally mey be useful in determining tops and bottoms
, of beds, Jackson used this method over a short distsnce , but his
generalizatlion 1s not neeessarily true due to reversalg in direction of
gredation seen at magy places on the RBagt Brench of the Swift River,
These reversals are suggestive of igoclinal folding,

Staurolite is an important component of the rocks in the Byron
reglon but it dissapears on the ridge which forms the northern boun-
dary of the dqua@trengle above the East Branch, Other steurolitic rocks
which vary in perfection of cyclical bending are found on Flathesd Mt.,
Notth and South Twin Mounteins, and Whalebesck Mt, Steurolite in all of
these localities frequently is altered to pseudomorphic sggregates of
chlorite and sericite. Where staurolite or its alterations is absentin
.. these rocks, the schists contain a greater percentage of biotite and
garnet,

Interbedded lime silicate granulites and biotitic quartzites
occur locally in horizons up to 12 feet thick, but cannot be traced
out over any great distance, More often, but still only in a few places,
these lime silicate beds are less than 10 inches thick, They consist of
fine white grenuler quartz, green hornblende,diopside, and'pink garnet
with minor amounts of iron sulfide and traces of gcheelite. These layers
usually show a separation of the different constituents parallel to the

mergin, Because of thelr more competent meture relative to the adjoining

> schiste, they fredquently show boudinage , with the banding extending

f right up to the end of the segment., Ellipsoidal lime silicete concretions
are also common in these schists and show a concentric zoning in contrast to

* that of the bouding. The concretlons frequently show the following type

of zoning from periphery to core: pyrite-ﬁornblende—aiopside-garnet.



© Quartz is present in all zones and scheelite has occasionally been
observed in the cores.

Fine quartz pebble and grenule conglomerate occurs between some
of the schigt layers. It has been observed on the easterly shoulder of
0ld Blue M, near elevetion 3248, on the East B ranch 0¢9 miles above
its mouth, and 500 feet east of the easterly peak of Lake Mt. Graing of
quertz renging from 1/16 to 3/16 inches are usually elengated sub-
parallel to the foliation and constitute 15-30% of the rock. The matrix
ls similer to the rock constituting the adjacent schists,

Coarger gneissic and migmetitic equavalents of the rocks in this
group occur in the eastern and southern portions of the quadrangle. They
are quite coearser and frequently show less preferred orilentation of
mineradls then in the schists. Blotite and gernet are the dark minerals
renging in size from 0,1 to 0,3 inches in maximum dimension, Feldspar
and guartz occur in variable amounts between the mice and generally show
some elongetion, Muscovite 1s present inlarger flakes which are both
parallel to and crog cutting foliation. Portions of the rock mapped by
Jackson as Noisy Brook Gneiss contein these flakes up to 0.9 inches
poikiloblastically enclosing finer blotite and gernet.

Many of these rocks are migmatitic but although the miceceous
portions appear glightly richer in bilotite than their finer schist
equivalents, it would seem ag Billings suggested in the Mt. Washington
region, that they are not rich enough in iron to be considered resldual
concentrations from the geparation of the pegmatitic streaks, The

~ presence of the small lit-par-lit pegmatites can probably be accounted

for by the introduction of materlal from the neérby granitic masses which

a2lso dacreased their registance to deformation, That these rocks are

equlvalent to the northern schists seems quite likely because of the
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gimilar compositions and similar relationships of minor lime silicate
bands and concretions within. The lime silicates are apparently un-
altered with the exception of beihg coarser, This may be due thelr belng
less permesble to the mobilizing fluids. These lime silicate rocks and
the less altered portions of the schists are undoubtedly what Jackson
referred to as inclusgsions in what he thought might possibly be an alter-
ed intrusive body.

The Ppresence of considerable quartz rich granitoid~rock in the
Walker Mt. region is still not satisfactorily explained. The rock has
a near-edquigranuler texture but shows quite a blt of contorted gnelssic
streaking. Relate@éreas of poikilob%astic eneiss are also highly
contorted and themselves do not 100& much different from the grenit-
0id rock, and may represent areas of slightly lower metesomatic or
recrystallization activity. A crude and somewhat discontinuous transition-
al series verying from spangled muscovlite schist, migmatite, poikilo-
blastic muscovite granitoid gneiss and finally polkiloblastic gneilssic j
granite contalning gneiss inclusions seems To occur in this regilon.

Black phyllite and dquartzite. Bleck phyllltes with dense dark

quaertzites interbedded at 2 to & inch intervals are found in generally
narrow bends in many parts of the quadrangle. These rocks are very filné
greined and usually lack megascopically visible minerals except iron
sulfides and occasgionally some lime silicate grains., These rocks are
quite variable with respect to the proportions of phyllite and quartzite.
Tn between Black Mt, and Whitecap Mt. The phyllite layers are neerly
abgent and the rock could best be described as & dénse dquartzite with

a fine mica parting., On Fermers H1ll the phyllite conteins grains of

grey chiastolite up to 0,2 inches in cross section, From Mine Hotch to

Black Mt, the Poehati i B
schigt in which thg mggalgcggggeggn ?gc?gt% gggggrgffgglfﬁaﬂggr .8%8%8Vite



'y 0.1 inches in diemeter. Lime silicate bands have been observed at a
'lfew places in this formation but only in trece auantity. There appears
'"tp be, however, a transitioﬁé{iéétween the ph¥llite and quartzite and
the overlying lime silicate grenulite in which the rock bears some of
the characteristice of both formations.

Biotite occurs occasionally in very small amounts in this form-
ation and garnet has not been megascoplcally ldentified at all,

Iron sulfides, excepting their occurence in the lime silicate
pods, appears to be restricted to rocks of this formation and their
oxidation products impart to it a heavy rust stain, not to be con-

fused with that resulting from the oxidation of bilotite. Melantlerite(?)

frequently is found on the otitcrops in addition to the red, yellow, and

L black oxides. The occurence of the sulfide 1s generally in elongate

" atreaks up to 0.05 by 0.3 inches in slze parallelling foliation planes,
Occaglonal veins of pyrrhotite have been observed at the gite of fthe
abandoned“nickyg"mine in North Rumford cutting both bedding and fol-
iatlon at a high angle. Pegmatites on the same hill also contaln minor
amounts of pyrrhotite,
The origin of the sulfide in these and similar rocks has of ten
beeh interpreted as syngenetic because of the aggoclation of the
black organic(?) coloration with the sulfide bearing material. The vein
and pegmatite occurences however complicate this idea unlesgs it be
ageumed that the sulfide had been picked up by the pegmatites and thelr
;5 assoclated mineralizer fluilds and redistributed along certaln fractures.
.. @n the other hand, all of the contained sulfide might possibly have
been selectively deposited in this horizon by epigenetlc EiuidsonsAt the

present time the writer does not offer any conclusions to the origin,

but nevertheless feels that this rock type is a valid sbtratigraphlc
horizon.



Lime Silicate Granulite. A series of interbedded lime silicate

granulites end blotitic quertzite& 1g discontinuously expoded from
Roxbury Notch to the southwest corner of the quadrangle near Howard
Pond. The lime silicate bands arecomposed predominantly of fine white
granular quartz with smaller amounts of green hornblende, diopside,
and occasgional gernet, The biotitie dquartzites which have & brownish
coloration contain no other visable mbnerals then those indicated in
their mame. In these beds the quartz also is fine greined and white
and the biotite occurs as discrete flskes 0,05 inches in diameter,
Differential erosion of the beds produces a washboard effect with the
granullites océuring as rips. Bands are dquite varieble in thickness but
generally are consistent within one outcrop. Thelr width ranges from
2 to 18 inches. Belng more competent meterial these rocks do not

show the intricate folding found in the schists and gnelsses, but
instead form open rolls, Minor amounts of scheelite have been ob-
served in this horizon as well as in the other occurencesg of lime
gsilicate materiel,

Intrusive rocks

A wide bariéty of intrusive rocks are found in this area;

the largest mags occupylng the topographlc depresslon in the nortwest
portion of the quadrangle and extending up onto 0ld Blue Mt, This mass
has been interpreted as being connected with the granodlorites exposed
on the northwest side of Plumbago Mt, Smeller masses are found in

the Swift River valley above Roxbury, near Frye, around the town of
Rumford and on the northwest peak of Lake Mt, Smaller masses whose
relations to their wall rocks are unknown are abundant throughout the

schists of the Black Mt,-Twin Mt. region. The composition of the rocks

which occur 1n different proportions throughout these different masses

renges from altered hornblendite, gabbro, granodiorite, dquartz-monzonilte,

- !




granite, aplite, and pegmatite,

Hornblendite. This rock is exposed on a smell knoll southwest

of Partridge peak in Roxbury Notech, It is a coarse grained rock con-
sisting almost entirely of 0,7 inch peeudomorphic aggregates of
actinolite and chlorite after hornblende(?)., Differentisl erosion
produces a coarse knotty surface which shows neither banding nor
foliation. Smaller dikes of this material can be observed in the new
road cut on the southeast side of the canal in the center of Rumford,
Gebbro, Shainin described a gebbro on Plumbago Mt which has a
discontinuous gradational rim of actinolite schist, The gabbro has a
Variable grein size and is composed of sub edqual proportions of
hornblende and labradorite., The ~contactn between the gabbro and
actinolite schist appears to be gradational making it difficult to
say which rock is which in many places. The hanging wall of the Main
Pegmatite on Newry Hill is composed of the well foliated and tour-
melinized actinolite schist. Shailnln believed that the alteration of
the gabbro to the actinolite schist was effected during the emplace-
ment of the larger pegmatites. The present writer offers the suggestion
that the gabbro might have been forcefully emplaced ag witnessed by the
attitude of tle bendihgon in the wall rocks around this body , and that
locally shearing action was strong enough to produce a peripheral
foliation in the mass, Following the formestion of the plenar structure
the alteration of hornblende to actinolite and chlorite could have
been produced by fluids derived from the gabbro itself or from the
younger acidic intrusives.

Grenodiorite and grenite., Rocks of this group compose most of the

intrusive masses indicated on the accompanying map but the area hss

not been studied in @ufficient detaill to draw lines of contsct between
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the different types. Avallable evidence seems to point toward a
sequence of the intermediate types belng followed by mo re acidic types.

The granodiorite 1s generally well foliated and contains only
blotite for mica, White sodic plagloclase, perthite, and dquartz are the
important constituents of the rock , belng present in thet order, Fine
brown euhedral sphene is a readily recognizable accesgsory of thés rock,
Shainin reported a binary granodiorite on the north side of Plumbago
Mt. This rock, however, does not heve thw good folliation characteristic
of that previously described., In the field this rock seems identical
with that mepped by Larsbee and others as guartzmonzonite and ganite
in the Black Mt, region.

Muscovite leuco granites have been observed near the top of
0ld Blue Mt,,c0n the east side of Record Hill and on the bank of the
Swift River near the phyllite-schist contact. Rocks of this type were
mapped as aplite by Jackson but that term has been reserved for another
rock type by the present writer. These leuco granites consist of
quartz and perthite with perheps a little oligoclase. The muscovite is
subhedral and may be ag large as 0.3 inches. Garnet ranging from 0,05
to 0,1 inch is a common accessory. The texture of this rock waries from
0.1 to 0.2 inches. Narrow pegmatitic dikes with sharp boundaries
frequently pass through this granite.

Aplite. Aplitic bodies from 1/2 to 28 inches wide 6hrur through-
5ut mogt of the metamorphic and intrusive rocks. They are muscovite
bearing and have a sugary texture. Very fine gernet is a common acress-
ory. In the metamorphic rocks these veins may be throun into intricate
ptygmatic folds which both parallel and cross cut relict sedimentery
structures, Northeast of Muskret Pond where the structure is highly

contorted, these ptygmatic aplites are qulite streaked and show

boudinege. In the intrusive rocks they appeer as straight dikes having
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sharp contacts with the wall rocks,

On Whitecep Mt, aplites have been interpreted by Larabee ag a
thin skin overlying the coarger pegmetite in the manner of a border
zone but the present writers observations suggest that they may be
large dikes which inject and have been injected by the pegmatite

which forms the bulk of tlke mountein top.

Pepmatites. The rocks in the southern part of the area are cut

by meny pegmatites, Those shown on the map represent only a small

of those which probably are present in the area, A good example of the
number of pegmatites which are expoged in the Black Mt, area can be
seen in U,8,G,3, Professionel Paper 255. In only those pegmatites

which heve been mepped by Shainin, Larabee, and others are the

shapes as shown on the map reagonably accurately represented., The others

are merely outcrop areasg and their boundaries may continue in variousg
directions.,

The pegs of thls region hafe both sill like and cross cutting
relationships to thelr wall rocks and in many of these bodiesg a good
zoning is shown. While white perthite and cleavelandite are the
common feldspars in the western part of the quadrangle, many of the
pegmatites within the intrusive complexes around the center of
Rumford contaln what appears to be snowy white microcline in addition
to a2 higher percentage of biotite. Green apatite also is a common
constituent of this latter type of pegmetite,

Of 211 the pegmatites observed during thke investigation, no new
commerclal deposits of feldspar were uncévered, One beryl besring

pegmetite which extends from the southeast shoulder of South Twin Mt,

conteins seversl 5-6 inch beryl crystals within a small zrea in a
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test pit known as the Beliveau Mica Mine, This can be reached by teking
a dirt road westerly toward Swains Pond as far as the last farm hpuse
and then walking toward the pond on a tote road a distance of 2400 feet
from which point the abandoned workings can be seen a short distance
off the north gide of the road.

A zoned henging wall typ%igf_mica deposit was seen on the proper-
ty of Victor Binford on the northerly side of the meln branch of s
brook which passes through the east saddle between North and South
Twin Mountains at an elevation of approximetely 12500feet AT, Most
of the mica shows gross imperfections but might be worth further
development to determine whether the character of the mice changes at

all,

Foliated Intrusive . A peculler type of rock ig found in the in-

trusive complex around rumford and also in gome of the me tamorphosed
sediments. This rock 1s fine greined and dark grey and hss a pronounced
folleted structure which 1g not parallel to its contact with adjJavent
rock, Blotite , in deformed plates, up to 0,5 inches in diesmeter
produced the follation which locally is quite distorted, It appears

to have been introdugéed during the deformetion which preceeded the
emplacement of theother intrusives as they all cross cut this rock.

On the other hand it might have been emplaced at an entitely different
Time and was subjected to the same deformetions; forces as the sedimente.

The rock eppears to have 'ge composition ;y5g4e to andesite but this

has not been verifiéd due to the fineness of grain size,

Structure .

The regional structure seems to be a series of tight isoclinal
Tolds which do not extentd to any grest depth and which probebly are

complicated by feulting, Isoclinsl folds have been observed with a wave
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length of3 feet and an amplitude of 15 feet, but this is an extreme
case; the average obsgerved fold having approximately a 3 foot wavelength
end a 5 foot amplitude, Dreg folds affecting 15 to 20 feet of thickness
have been observed but generally are smaller, The nature of the out
crops made 1t imposgible to determine the geometry of meny of tle se
folds, Where they have been measured they appear to plunge from 30 to
75 degrees in a northeasterly direction. Axial planes are either
vertical or dipping to the east indicating overturning at these
localities to the northwest. Lineation consists of two types in the
schilsts and finer grained gneisses: (1) the more common type is a
fine wrinkling on the foliation which also plunges into the north
except in the vicinity of major intrusione where they may have been
deflected, and (2) elongated biotite greins which generally lle with 061
nearly at right angles to the bedding planes, but plunging into the
north,

Schistoslty and bedding are parallel of subparallel with only
a few exceptions, A fracture cleavage 1s present in the finer schists
and gnelsses which intersects bedding and foliation at a higher angle,
Although the azimuth of these three surfaces may change considerably
over the dquedrangle, the geometric relation of the frascture cleavage
tothe bedding end foldation appears to be congtent, indicating en anti-
clinal closuré to the northeast or a synclinal closure to the southwest.
The writer feels that this fracture cleavage ig what has produced the
wrinkling on the foliation surfaces, ‘

Two zones of fractured and healed crusty milky quartz were

observed (1) on the east shoulder of Blasck Mt. and (2) in & smell

gully just north of the Hanover-Newry line, 0.} miles northeast of the

edge of the dquadrengle, These masses eppear to be the type usually
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associated with major faults elsewhere in New Englend. The direction of
frabturing and related tovography suggests thet these run in a north-
eagst--gouthwest direction but no others on strike were located to
confirm thilis hypothesis.,

Dilatency phenomena have been observed in meny places, On the
west shoulder of Glass face Mt. where the interbedded biotite-garnet
gneisses and micaceous quartzites are wrinkled at 1/4 inch intervels,
the crests of these wrinkles are filled with crescentlc shaped dguartz
eyes, Elsewhere , lime silicate pods and bands which appear to have
behaved more competently during deformation contain wedge shaped
velng of quartz which originate in the merginal biotlte-duartz layer
and terminate in the lime gilicate material. The writer speculétes at
this time thet many of the pegmatites, expeclally thet which forms
the top of Whitecap Mt. could heve been emplaced by a simllar process
while the sediments were in a plastic condition.

The thickening and repetition of the phylllitic horizon between
Flathead and 01d Turk Mts., has been interpreted by Jackson =s caused
by faulting. Accurate recognition of thécstructure in this area
welghs heavily on the correct interpretation of the regional
stratigraphy. The increesed number of folds found on the Swift River
near BM &34 with accompanying loss of cyclothemic banding in the
steurolite schists which could possibly be interpreted as a narrow
core of an igoclinal anticlinorium, thereby placing the staurolite
schiste and their equivalents above the ph¥¥lite. Reverse stretigraphic
relationships, however, are inddcated by lithologlcally similer types
in the Whitecap Mt.-Bleck Mt, region. R,H.Moench's mepping of tle
Phillips quadrengle(Ph.D,,Boston University, 1954) projected into

the Rumford duadrangle would indicate that these staurolitic beds
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< are younger than the phyllite. The presence of occasional pebble

conglomerated@ 1n rocks of the staurolite schist type suggests that these

.+ 1nstead may be edulvalent to Moench's older Rangely Formation, thereby

favoring the faulting hypothesis for the repetition and thickening of
the phyllite. C. W, Wolfe has sald(pers., Bomm.) thet the rocks in the
Byron sectlon ere duite ossibly edquivalent to the Rangely instead of
the younger Madrid Formation., Until some agreement on equivliaents can
be reached, this writer prefers to rationalize the incongruity between
stratigraphic and structural relations by assuming that the staurolite
group is the oldest and is overlain by the pyritiferous phyllite which
In turn is overlain by the lime silicate granulites in the manner of

deposition related to a transgressive gea.




GEOLOGIC MAP OF THE RUMFORD QUADRANGIE
OXFORD COUNTY, MAINE

William T. Forsyth
August 28, 1955
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Scale 1:62500

Thinly bedded pinkish brown bilotitic
quartzites and lime silicate granu-
lites

Black pyritiferious phyllite, locally
quartzitic or interbedded with dark
gray quartzite. TLocally metamorphosed
to muscovite schist. Weathers ruty.
Occagionally tremolite bearing.

Garnet - Stavrolite schists Inter-
bedded with mics quartzites. TLocal
quartz pebble & granule conglomerate.
Biotite mey take place of stavrolite
in schists. Zoned lime silicate pods
locally abundant. Occasional thin
borizon of lime silicate grenulites
similar to Formetion No. 3. Rock
locally metasomatized (?) and/or
migmatitic (la).

Pegmaetite or pegmatite outcrop
White Cap Mtn. Pegmatite
Granite-Granodiorite complex with
minor ‘pegmatitic phases

Diorite-peripherally altered to

chlorite-actinolite schist

Gabbro-altered to massive chlorite
& actinolite
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