





























































































































































































































NORTH CAROLINA GEOLOGICAL SURVEY DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY BULLETIN 90
DIVISION OF LAND RESOURCES DEVELOPMENT PLATE 1
MAP UNITS

Alluvium

Colluvium

>

o

Trondhjemite

u.‘md:._ ylonite. Large bodi pped sep ly; isolated
peindicated by paem:

~ —
-
| : | Snowbird Group

Unconformity
< Altered mafic and ultramafic rock

IE] Ashe Mctamorphic Suite
“

74 4 % A . e /73 ;?9 i ¥ ’ \ -
A 66 S8 HRER XA AN / B4 A 26 /80 79 f ﬁs‘g ,Ysa | A The following map units have been subjected to F yloni
s ~ 80 } e F 3 deformation. Large bodies of mylonite and protomylonite are mapped

T ly; isolated ps are indicated by p —
L

» e 2 Qe y et RN E Cyhme2 ) (7}

SLd 33 Tl ‘83 80 jH st 5

4:3 N\\’?-:_—; _YU{ ” "“'1‘_ \ 4 78 ! 59/ /’. o

/4 N / : / % As7
Ysc 82 —a 64 ] A 82 Ysc AR VLOTIRS

s 2 / Ys

LATE PROTEROZOIC PALEOZOIC QUATERNARY
A

/
Yut | TalcBody

hmés | : e N . N . ; :
e a1 - N 82{(76 N 7 ’ \ : f 7 . ’L
& 5 — i N £ 4 Ysc "79 s a1 L N R - ﬁ
3 . =" (Hiciryn ? /S s

4 / 1
! 72

81 o - i ‘| } A 7 /‘ . / 85 :
i AT, T : Yec)| E\! 5747 - : o ns !

. — D‘ g )3 55 :

-7 a8z | 76 475 bl st A 66 ?;_,4 :

27 &1 so"( *( AL7\ i \ Ve Ydg e / “‘k” |
/ \ / } B3 64 c§ b

. 52 » /. / { X /54 [ t :. 1,

Ydg Doggett Gap Protomylonitic Granitoid Gneiss (Ydg);
interlayers of amphibolite (Ydga)

7 Spring Creek Granitoid Gneiss (Ysc);
< .m interlayers of amphibolite (Ysca);
interlayers of calc-silicate granofels (Yscc)

Earlies Gap Biotite

MIDDLE PROTEROZOIC

Sandymush Felsic Gneiss (Ys);
¥s interlayers of protomylonite (Ysp); Y. = /| Gneiss(Ye); intedayers
{sa) amphibolite (Ysa); calc-silicate o of calc-silicate granofels
Yses) | granafels (Yscs) Yec

. Al . . - 80 ;

/‘,, u\ 66 (/7| €5 g5 ﬂ,@;’- 54.’ Y ’ )y

; | .~ UQUE ) 7 | H T See 7

; A /’Yut Y75 - ' XS& ! 76 Il /.r /5"! = o
~ 7 < 55’(?‘ f‘r / /?3/ /, 72 . 45* 5§ i

g
‘.;r - | YscC / e C i e 80
N 3/ 56 / | / ) sop~ L ] a 4
: 4 Ysc "‘?/ . ! TRAESTING . Ay(‘?' ' ~Has b a8 AC
f Pasiih A0 / ) AL 1 o (L _hm ’s.:g a8, A58 77 76 ';”,‘ 7 é'is
P - o L 7 ] - 456 [ A A76 84
L ’ 2y [ j Qﬂ)‘sr 3 7 !l 67 / 85 /
I L / s 73z f o V59 /:; / )‘?E N i1 < o
/7 vag o ol il W _
: « 7 - Y 66 81}-- ot bt by ea i 80 / 78 }-;—; t ,‘

s 24 ~ 5 ﬁs.‘%’ss . rDopgeat } wle g
2 N\ S 81 \ A }54 /7 * 76 {

e 78 al (65 19, N A * ' ; '
T?r 7}: » 77 4}’3} }’77 }52 JI|' 3;, 7 =
B4 AN 65, b Poa e &y = hms?
N 46 61 45 6 ¥ = \
L iy F ¥ Y85 . N Lo o

N

DESCRIPTION OF MAP UNITS

Alluvium - Composed of poorly to well-stratified gravel, sand, silt, and clay, generally less
than 3 meters thick. Found in present-day stream valleys and older terrace deposits. Not

mapped.

Colluvium - Composed of unstratified, poorly sorted boulders, cobbles, and pebbles in a
finer-grained matrix. Commonly dissected and modified by fluvial processes. Locally
present as hillside block fields, which commonly merge with valley fill in stream courses,
and as talus or fan deposits at the base of steep slopes. Successive deposits of morethan
one age may be present. Not mapped.

Pegmatite - White to mottled-white and pink; coarse-grained; dominantly crosscutting;
lenticular to tabular; thicknesses range from centimeters to meters. Composed of
plagioclase feldspar, K-feldspar, quartz, biotite, and muscovite. Only larger bodies
recorded; location is shown by "0", location and trend by "@".
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Trondhjemite - Very light-gray to medium-light-gray to very pale-orange; fine- to
medium-grained; mostly unfoliated thin dikes and sills; thickness ranges from several
centimeters to a meter. Composition varies from granodiorite to tonalite. Individual
bodies too small and discontinuous to show at map scale.
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Miylonite and Protomylonite - Medium-gray 1o dark-gray; very fine-grained to medium-
grained; mylonitictolepidoblastic, variablymegacrystic (less thanl mm tolcm); layers
are a centimeterupto a few tens of centimeters thick; composition reflects the major map
unit in which they are found; those of the Ashe Metamorphic Suite usually contain
muscovite megacrysts. Mylonitization is variable throughout; local areas of unmylo-
nitized rock occur.

Snowbird Group - An interlayered sequence of metasedimentary rocks dominated by
kyanite-gamet-mica schist and metagraywacke with minor calc-silicate granofels.
Mica schist is medium gray to medium dark gray; lepidoblastic; finely foliated; thin-to
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\ ] « : - \ 7~ _ - PO 4o e s SN 7 ;*5;_ o Aer (12%), plagioclase (10%), biotite (8 %), K-feldspar (1%) and opaques. Metagraywacke
s \ i Vi A Z ; 57 f’;p s " ; e ONTOMY / Pl A £ ismedium light gray tomedium gray; medium-to coarse-grained, locally conglomeratic;
h h =3 i 78 s ‘;7:13 At ? /:5 20‘\ X : P S o granoblastic to lepidoblastic; poorly foliated to foliated; medium- to thick-layered.
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- i J ' | é«( 664 L i," to dark gray; granoblastic; poorly foliated and consist of quanz (57%), plagioclase
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: 32 ! : Los Ys ;vf medium- to coarse-grained; neumob!astic; massiwl-. and oomposed of 801090 ml

A amphibole and lesseramounts of plagioclase and epidote groupminerals. Thetalc-rich
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o hmi ey ! Ol e A, yam AT s A~ (8 s 564 \ ¢ &4 phibolite. On the Sandymush Quadrangle kyanite-gamet-mica schist dominates. It is
; L f C? !‘:*3 f 43 f i 48’ 53 29 ghmze _ light gray to medium light gray; medium- to coarse-grained; finely foliated; thin- to
’ 29 ).\-P LY , g] medium- layered; composed of muscovite (38%), biotite (22%), quartz (16%), plagio-
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| < ! )5 ¥ / R 69%5? Ye 9}& - 87 : abundance, is medium light gray; granoblastic to lepidoblastic; medium to coarse
| .
2 e { ¢ >4 grained; weakly foliated; medium to thick layered; composed of quantz (49-65%),
) ] ﬁ i muscovite (4-28%), biotite (4-25%), plagioclase (1-22%), minor epidote group miner-
! 40 7 AN i = Yeog «<} s*f _ ,‘rffra als, and opaques. Biotite gneiss layers are medium gray to medium dark gray; grano-
. 4 iz 3 ) f;'F' s . : 36 \7 ,;,2 4 {i}‘ss- e ’ , "'7' :)&’,_E Fe A, a® ?/ ff'- )\ blastic to lepidoblastic; medium grained; weakly foliated; medium- to thick-layered;
\ XL L Jonge 8 2 ,Q‘g £, ?;,; 1 U NN oA ‘5 53 J Q @ composed of plagioclase (35%), biotite (33%), quartz (24%), K-feldspar (3%), musco-
r | \ ‘ éz T - ff J] . . { é ‘"’7(,; \(“7; = vite (3%), gamet (1%), minor epidote groupminerals, and opaques. Amphibolite, likely
: + s X 5% , 5%\ ’ f? -'ﬂ.,.-' = originating as mafic volcanicmaterial, is present as rare, thin interlayers and is composed
: 1 ~3 ) L mostly of amphibole and plagioclase.
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tf ' p i . femin ﬁ shaped; composed almost entirely of talc and chlorite with minor magnetite.
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70/ -y L2 o/ P f 76— 68 \ fhm23 ,f"_hpﬁl‘;;_&és 5% 30 s B / _ i (Y r’ £ '8 very pale-orange; inequigranular (megacrysts range from 0.5cm to 4 cm); myloniticto
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e / 57 ' _ 7 e . ! bs .80, /' /] A _ opaques, clinozoisite, sphene, and apatite. Interlayered rock types include biotite
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J \hma - "(;;-, st ﬁ'} 22 £ £e S ! b . /Ay e . Zas nitic granodioritic gneiss, amphibolite, and rare calc-silicate granofels. Biotite granitic
! b \ . 70

i >, i { / ]
i [ \ 2 /‘;6 ; o Ly { . / }‘:ra Y S gneiss is light gray, mottled with pinkish gray, to pale reddish brown; equigranular
Pbis:'e Ys ' Fodle ) F‘ 4 g . ' hmis o \ & o 08 ! ‘\\ ,- . granoblastic to inequigranular lepidoblastic; locally mylonitized; poorly foliated to
61 /. \ X A psa > Foo v 11 foliated; medium layered to massive; composed of K-feldspar (34-37%), quartz (26-
. 31%), plagioclase (25%), biotite (4-7%), muscovite (2-7%), and minor epidote-group

- grained; nematoblastic; weakly foliated to mylonitic; thin- to medium-layered; com-
/ A posed of homblende (55%), plagioclase (36%), quanz (4%); accessory minerals include
B~ 28 epidote group minerals, opaques, sphene, and K-feldspar.

X \f ¥ minerals, gamet, and a carbonate mineral. Protomylonitic granodioritic gneiss interlay-
: . ers are composed of biotite (45%), plagioclase (34%), quanz (16%), K-feldspar (4%),
W epidote group minerals (1%), and opaques.

\;\a) amphibolite - dark greenish-gray to greenish-black; equigranular nematoblastic;
= 34\’\/"’ medium-to coarse-grained, well foliated, thin- tomedium-layered; composed of horn-
_ blende (24 - 70%), plagioclase (21 - 56%), epidote (7 - 16%), opaques (0 - 3%), quartz

N : \ ¥ Yoa (0-1%), and sphene, sericite, apatite, and talc.
: V. L : g ' 1 i a2 { fg_, N /7 ) . calc-silicate granofels - very light-gray to greenish-gray to dark greenish-gray;
; 54 ‘{ ’:j BB o \ / . Q.-f;"’ ’ ' equigranular granoblastic to nematoblastic; massive to foliated; thin-to thick-layered;
A2 =y _ bas _ GAmB. Foe G / ) ] 2 composed of plagioclase, K-feldspar, amphibole, epidote group minerals and minor
/ I : + = < \ 2 4 & { ; 61 biotite, sphene, and opaques.
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36y ] o] ; gl . 7 ghmi4 2y of L’ hmat 7 ¥ 564 Sandyml.sh Felsic Gnelss - The Sandymush Felsic Gneiss is a thick, monotonous,

] 72 ) 3 - . ) 2 repetitive sequence of layered rocks dominated by biotite granitic gneiss to quartz

7 éaa’m SEH / 7 hm 37 &/ dioritic gneiss. Intergraded and interlayered biotite schist, amphibolite, and protomylo-

3% 1 1, A 52" ) M s _ 2 £2 3 = Vg P i e Fa 1 ; F nite are common and widespread; calc-silicate granofels is a very minor constituent.
+ 4 } > L A I f‘ ﬁ 4 —¥ j §7 7 i of v /] 25 “ 7 / an : ,[ & ; 9 / Biotite granitic gneiss to quartzdioritic gneiss is very light gray to pale orange tomedium
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7 e : | 2o " ! le” 4o iz Tl s A ey ' v /35 - ¥ / & : 70%), plagioclase (10-62%), K-feldspar (1-26%), biotite (1-50%), epidote groupmin-

; e (o v/ ¥, ey e s i 56 : /. A 72 A — . N PR | erals (0-17 %), muscovite (0-2%), opaques (0-5%), and gamet, sphene, apatite, and

S 0 - 61 f ’ K {- . 28 / ./?6 ."Eo 4}}‘5 670, & 2 = 4 Ye /75 ’ / : { zircon.
AL 4 f /A¥sp 56 /‘!(E A 6] 2 ¥ v S Ll 5*"_,{/ _ i i baf S fss /) 1 protomylonite - derived from and interlayered with other rock types of the
ON\J7 ” P i § L : . ; P Oer {ﬁ-f ' 7 4 6} hm%é s Sandymush Felsic Gneiss. Protomylonite is medium gray to very pale orange; ine-
= ’ rs & e .

""ﬁ' A dile rA 902y ' A, / Vedl A Ay _ k N T o _ quigranular (megacrysts range from 0.5 to 2.5¢m) to equigranular; mylonitic to lepido-
\ . 176 brs 35 [ B 7298 5 i blastic to granoblastic; layered to poorly layered, thicknesses range from less than a
X X Vs yos // : centimeter lo meters; composition is granitic to granodioritic; plagioclase (24-33%), K-
_ P ¥ = " ¥ /i . Zas/ feldspar (22-39%), quanz (22-39%), biotite (3-21%), epidote (0-5%), and muscovite,
A / 76 -;J“'\Yscs Yy 56 il / oy a1 . ' Ffrsidl i = ’ gamet, opaques, clinozoisite, apatite, sphene, and chlorite.

5o/ Yea -2 4 e / ryﬁf' ’{” 5%, / T » ; i 0k {8 e amphibolite - interlayered with other rock types of the Sandymush Felsic Gneiss.

Y Kz i Ysa 1/ ig, ! /{34 49 + N ) / 4 £ T Amphibolite is dark greenish gray to greenish black; equigranular; nematoblasticto lepi-

47 { iR Ama! )7 Pasdeg Y / 58 / / {d 7 Ys w 3 f } 59 S - "uﬁr : doblastic; poorly foliated to well foliated; layering ranges from several centimeters 1o
\ ) B ! ) 1/ 3 /;'/ 29/499 / = - %, ¢ meters in thickness; composed of homblende (44-72%), plagioclase (21-42%), biotite (0-

5 ' L i RS o ' oy 7 LA Zas 7y 11%), quanz (1-7%), epidote group minerals (0-4%), and K-feldspar, opaques, gamet,

! ' Ay i . A ‘ ' A = k ) A .
¥ - /s j y /;MY 20, : L //’59 ~ J/ ’f, e v sphene, and apatite.
{ ' ' 7/ o : N 213 - - / ! 25 58 - calc-silicate granofels - interlayered with other rock types of the Sandymush
. = A P YR % ~hmz j Vs ) 5 :

iy ? 3 \ ? 5 . ; X i (@) )y P A ] : ' f 2 /2 Pzm 85 Yy P /‘ Felsic Gneiss. Calc-silicate granofels is very light gray to greenish gray; equigranular
ﬂ.m EJ ? s : 2 }.57 ﬁaz _ ; ,.,'z :pf . . . 84 F g/ 8z 2= ghma \. 58 )j );’3 Y granoblastic; massive lopoorly foliated; thin-to medium- layered to podiform; composed

J > f /f_/. / A‘,‘b Ye 4ss :r\ y }1 Ve : 17 : e ,’7 e of plagioclase, K-feldspar, quartz, epidote group minerals, diopside, and accessory and

Y 80 4 p L 73 alteration minerals including homblende, biotite, sphene, and gamet. Characterized by

T & yellowish-brown limonite spots resulting from rapid weathering of diopside.
’

.*,

| Earlies Gap Biotite Gneiss - Includes numerous varieties of biotite gneiss and biotite
Base topographic map by USGS-TVA 1941 | 5 Geslogymusppedio. 18647, s i A T e
10,000-foot grid based on North Carolina rectangular coordinate system MN 1 biotite granitic gneissto quartz dioritic gneissis very similartoportions of the Sandymush
* 1003 Felsic Gneiss. The"wavy" appearance of the layers of coarse-grained biotite granodiorite
woy |[1emisT MAP LOCATION gneiss tobiotite tonalite gneiss is distinctive of this unit. The gneisses are very light gray
G \ tomedium light gray; lepidoblastic to equigranular granoblastic; locally mylonitic; well
\ foliated; layer thicknesses range from centimeters tometers; locally migmatiticto highly
migmatitic; composed of plagioclase (22-40%), quartz (15-44%), biotite (0-50%), K-
feldspar (0-25%), epidote group minerals (0-2%), and muscovite, opaques, gamet,

O apatite, chlorite, and a carbonate mineral.
UTM GRID AND 1567 MAGNETIC NOFTH cale-silicate granofels - interlayered with amphibolite and other rock types of the
B i s Earlies Gap Biotite Gneiss. Calc-s’aylliwe granofe!xpz very light gray to g:wlyrsh gray;
equigranular granoblastic to lepidoblastic; massive to foliated; thin layered to podiform;
—— - S - - ) = - composed of plagioclase, K-feldspar, quarnz, epidote group minerals, diopside, and
alteration and accessory minerals including homblende, biotite, sphene, and gamet.
Characterized by yellowish-brown limonite spots resulting from the rapid weathering of

GEOLOGIC MAP OF THE SANDYMUSH QUADRANGLE, NORTH CAROLINA s

Amphibolite is dark gray to greenish black; equigranular nematoblasticto lepidoblastic;
poorly foliated to well foliated; layering ranges from several centimeters to several meters
B in thickness; composed of homblende (34 %), biotite (altered from homblende, 24%), pla-
y gioclase (23%), quartz (12%), epidote groupminerals (2%), sphene (2%), opaques (2%),
and gamet and apatite.

STRUCTURAL FEATURES
[The intersection of combined structural symbols marks the point of observation]

Carl E. Merschat and Leonard S. Wiener
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GEOLOGIC MAP OF THE CANTON QUADRANGLE, NORTH CAROLINA
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MAP UNITS
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PALEOZOIC
A

A

Ashe Metnmorphic Suite: gneiss (Zag); schist (Zas), with
amphibolite (Zas) or metagraywacke (Zaw)

LATE PROTEROZOIC

Sandymush Felsic Gneiss
(Ys); with interlayers
of amphibolite (Ysa)

Earlies Gap Biotite Gneiss (Ye);
with interlayers of
amphibolite (Yea)

E

Richard Russell Formation [stratigraphic positi in]

MIDDLE PROTEROZOIC

DESCRIPTION OF MAP UNITS

Alluvium - Composed of poorly to well-stratified gravel, sand, silt, and clay, generally less
than 3 meters thick. Found in present-day stream valleys and older terrace deposits
above present drainage levels. Not mapped.

Colluvium - Composed of unstratified, poorly sorted boulders, cobbles, and pebbles in a
finer-grained matrix. Commonly dissected and modified by fluvial processes. Locally
present as hillside block fields, which commonly merge with valley fill in stream courses,
and as talus or fan deposits at the base of steep slopes. Successive deposits of more than
one age may be present. Not mapped.

Pegmatite - White to mottled-white and pink; coarse-grained; dominantly crosscutting;
lenticular to tabular; thicknesses range from centimeters to meters. Composed of
plagioclase feldspar, K-feldspar, quartz, biotite, and muscovite. Only larger bodies
mapped; location is shown by "o", location and trend by "@".

Trondhjemite - Very light-gray to medium-light-gray to very pale-orange; fine- 1o
medium-grained; mostly unfoliated thin dikes and sills; thickness ranges from several
centimeters to a meter. Composition varies from granodiorite to tonalite. Individual
bodies too small and discontinuous to show at map scale.

Mylonite and Protomylonite - Medium-gray to dark-gray; very fine-grained to medium-
grained; mylonitictolepidoblastic, variably megacrystic (less thanlmmtol cm); layers
are a centimeter up toa few tens of centimeters thick; composition reflects themajor map
unit within which they are found; those of the Ashe Metamorphic Suite usually contain
muscovite megacrysts. Mylonitization is variable throughout; local areas of unmylo-
nitized rock occur.

Dunite - Pale olive to dusky yellow-green; dusky yellow when weathered; unaltered to
highly altered. Unaltered dunite is composed of olivine (forsterite - Fo_ ) and minor
chromite, whereas altered dunite contains various amounts of serpentine minerals, talc,
anthophyllite, vermiculite, and opaques. Deeply weathered areas are characterized by
anickeliferous saprolite and a dusky-red to very dark-red soil with residual chalcedonic
fragments.

Ashe Metamorphic Suite - A heterogenous metasedimentary unit consisting of repeated
interlayers of micaschist, metagraywacke, biotite gneiss, minor calc-silicate granofels,
and rare amphibolite. On the Canton Quadrangle the Ashe Suite is subdivided into two
major units, one in which schist dominates and the otherin which gneiss and metagray-
wacke dominate.

gneiss - composed of biotite gneiss tometagraywacke interlayered with sillimanite-
kyanite-garnet-mica schist, and calc-silicate granofels. The biotite gneiss tometagray-
wacke is light gray tomedium dark gray; dominanily lepidoblastic with some equigranu-
lar granoblastic layers; thicknesses of layers range from a few centimeters to several
meters; composed of quantz (37-56%), plagioclase (16-39%), biotite (9-20%), musco-
vite (0-10%), K-feldspar (0-10%), and minor epidote, gamet, and opaques. Interlayers
of sillimanite-kyanite-gamet-mica schist are similar to those described below; calc-
silicate granofels is sparingly present and occurs as thin layers and pods less than one
meter thick. It is composed mostly of quantz, plagioclase, a mafic mineral (either an
amphibole or biotite), and gamet.

schist - composed of repetitive layers of sillimanite-kyanite-mica-gamet schist,
metagraywacke, biotite gneiss, and rare, thin amphibolite interlayers. Sillimanite-
kyanite-mica-gamet schist dominates and is light gray to medium light gray; medium-
to coarse-grained; finely foliated; thin- to medium-layered; composed of quartz (24-
41%), biotite (12-53%), muscovite (11-21%), gamet (8-16%), plagioclase (0-14%),
kyanite (2-13%), sillimanite (0-7%), and opaques. Metagraywacke is medium light
gray; granoblastic to lepidoblastic; medium- 1o coarse-grained; weakly foliated;
medium- to thick-layered; composed of quartz (49-65%), muscovite (4-28%), biotite
(4-25%), plagioclase (1-22%), minor epidote group minerals, and opaques. Biotite
gneiss layers are medium gray to medium dark gray; granoblastic to lepidoblastic;
medium grained, weakly foliated; medium- tothick-layered; composed of plagioclase
(35%), biotite (33%), quartz (24%), K-feldspar (3%), muscovite (3%), gamet (1%),
minor epidote group minerals, and opaques. Amphibolite, likely originating as mafic
volcanic material, is present as rare, thin interlayers and is composed mostly of
amphibole and plagioclase.

Within the schist unit of the Ashe Metamorphic Suite several areas are especially

abundantinmetagraywacke and in amphibolite: Zaw - metagraywacke-rich area; Zaa-
amphibolite-rich area.

Sandymush Fekic Gnelss - The Sandymush Felsic Gneiss is a thick, monotonous,
repetilive sequence of layered rocks dominated by biotite granitic gneiss to quartz
dioritic gneiss. Intergraded and interlayered biotite schist and amphibolite are common
and widespread. Protomyloniteand calc-silicate granofels are minor constituents in the
Canton Quadrangle. Biotite granitic gneiss to quartz dioritic gneiss is very light gray to
pale orange to medium light gray; equigranular granoblastic to lepidoblastic; ine-
quigranular where mylonitized; thicknesses of layers range from millimeters tometers;
composed of quanz (10-70%), plagioclase (10-62%), K-feldspar (1-26%), biotite (1-
50%), epidote group minerals (0-17 %), muscovite (0-2%), opaques (0-5%), and minor
garnet, sphene, apatite, and zircon. Interlayers of protomylonite are medium gray to very
pale orange; inequigranular (megacrysts range from 0.5 1o 2.5cm) to equigranular;
mylonitic to lepidoblastic; thicknesses of layers vary from less than a centimeter to
several meters; composition is granitic to granodioritic; plagioclase (24-33%), K-
feldspar (22-39%), quartz (22-39%), biotite (3-21%), epidote (0-5%), and muscovite,
gamet, opaques, clinozoisite, apatite, sphene, and chlorite. Calc-silicate granofels is
sparingly interlayered with otherrock types of the Sandymush Felsic Gneiss and is very
light gray to greenish gray; equigranular granoblastic; massive to poorly foliated; thin-
tomedium-layered to podiform; composed of plagioclase, K-feldspar, quariz, epidote
group minerals, diopside, and accessory and alteration minerals including homblende,
biotite, sphene, and gamet. Characterized by yellowish-brown limonite spots resulting
from rapid weathering of diopside.

amphibolite - interlayered with other rock types of the Sandymush Felsic Gneiss.
Amphibolite is dark greenish grayto greenish black; equigranular; nematoblastictolepi-
doblastic; poorly foliated to well foliated; layering ranges from several centimeters to
meters in thickness; composed of homblende (44-72%), plagioclase (21-42%), biotite (0-
11%), quantz (1-7%), epidote group minerals (0-4%), and K-feldspar, opaques, gamet,
sphene, and apatite.

Earlies Gap Biotite Gneiss - Includes numerous varieties of biotite gneiss and biotite
granitic gneiss, interlayered with abundant amphibolite and rare calc-silicate granofels
and muscovite-biotite gneiss. Biotite granodiorite gneiss to biotite tonalite gneiss is
dominant; biotite granitic gneiss to quartzdioritic gneiss is very similartoportions of the
Sandymush Felsic Gneiss. The "wavy" appearance of the layers of coarse-grained biotite
granodiorite gneiss to biotite tonalite gneiss is distinctive of this unit. The gneisses are
very light gray to light gray; lepidoblastic to equigranular granoblastic; locally
mylonitic; well foliated; layer thicknesses range from centimeters to meters; locally
migmatiticto highly migmatitic; composed of plagioclase (22-40%), quarnz (15-44%),
biotite (0-56%), K-feldspar (0-25%), epidote group minerals (0-2%), and muscovite,
opaques, gamet, apatite, chlorite, and a carbonate mineral. Calc-silicate granofels is
interlayered with amphibolite and other rock types of the Earlies Gap Biotite Gneiss.
Calc-silicate granofels is very light gray to greenish gray; equigranular granoblasticto
lepidoblastic; massivetofoliated; thin layered to podiform; composed of plagioclase, K-
feldspar, quartz, epidote groupminerals, diopside, and alteration and accessory minerals
including homblende, biotite, sphene, and gamet. Characterized by yellowish-brown
limonite spots resulting from the weathering of diopside.

ampbhibolite - interlayered with other rock types of the Earlies Gap Biotite Gneiss.
Amphibolite is dark gray to greenish black; equigranularnematoblastictolepidoblastic;
poorly foliated to well foliated; layering ranges from several centimeters to several
meters ; composed of homblende (34%), biotite (altered from homblende, 24%), plagio-
clase (23%), quartz (12%), epidote group minerals (2%), sphene (2%), opaques (2%),
and gamnet and apatite.

Richard Russell Formation - Composed of biotite gneiss with interlayers of amphibolite;
commonly migmatitic. The dominant biotite gneiss has thin alternating dark-colored
biotite-rich layers and light-colored quartz and feldspar-rich layers; thicknesses range
from a millimeter to several centimeters; layers are locally discontinuous. The biotite
gneiss is very light gray tomedium light gray; equigranular granoblastic tolepidoblastic;
composed of quantz (26-57%), plagioclase (12-30%), K-feldspar (10-26%), biotite (3-
15%), muscovite (1-4%), and other minerals including epidote, gamet, opaques, and
sericite. The dark greenish-gray to greenish-black amphibolite is composed mostly of
homblende and plagioclase. Amphiboliteinterlayers are alsolocally discontinuous and
have variable thicknesses ranging up to about ten meters.
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