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PETROLOGY OF THE TIFFANY - CONCUSULLY AREA
ONANGOAK QOUNTY, WALKINOTON

CRAPTER X

Loortion of Avea and Btetement of Problem

Legation

The aves studied lles An morth eentral Washington,
Okanogen Gounty, in the north centrel portion of the Okanogsn
Range (of. index mep, Plate 1), Thie range forms the divide
betveen the Okanogan filver on the esst and the Methow Niver -
Chewack Cresk drainsge aystems on the west, The area is
included in the Chopaks Quadrangle which was surveyed
topographically in 1908-1903 by the United States Oeologioal
Survey, In detail (ef,, Plate I), the srea etudied, sbout
280 aquere miles, extends from the town of Conconully morth
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te Ginlabekin Uveshk snd Blue Lake, snd fros Jonconully and

Blue Lake 1t evitends rovihusatuard gver the oveat of the

Ukanopgan Bonge meavr the Tiffany growy of posks in the westerp

limite of the guedranzie {180%0
4698

y?‘%ﬁi% %ﬁ%@ %@ %’gﬁ

wime tely

2% nowth lztitufe,

4 the touns

The aven iz meost easily sehed throug)

87 Omak and O

tee placss & peved highwsy »uns to

Upnconully twe prevellsd vonds Treveras the aves: on2 vwans

fosts Ooulss to Loomls: the other

sngt and porth throush

msintained by the Unlled Btates Forsst Bervice, vuns porih-

westvard sleonz the maln branch of Salmen Oresk into the

Tiifeny Fountslin sres vhers 1t branghes, one braneh Jesses

westiard to the Uethow Vallsy nesr Vinthrop, the other wunnine
poriheard aleng the erest of the wasnpe watll 4t szeln branehes;

of Usell

both of thes® branches go o Looels, Bt ons by way

Creok and the other by way of Tosits Uouless Orask,

bsnogen Nanps forvss the

grinaiple topesvashie festurs in the ares, Elovations in the

roup of peeks sround Tirffeny Yountain {8,270'), the higheaet

T

th ef iz

pelnt in the sves, awve eround B,000 fest, Hor

group, the gsneral level of peaks snd widges s sround 7,000

fset, Haximum vallef in the zres iz sllchitly overs 6,000 fest,




From the eresat of the range the ridges and peake greduslly
deerasnd in elevatlion sastward towsrd the Ukanogean Vanu;
Un the west slde of the range the slope is gentle within the
even, and a volling uplsnd surface prevails with open meadows
An the atream valleye,

| n“ux olrgques ocoouyr “, the YAffany group of peaks,
The cirgues have thelr greatest development on the north and
east aldes of the peaks., Horth of this group, whers the
general level of peake Ls lower, & more gontly rolling
ivpamphy prevalle,

Exposuraes

The Okanogen lobe of the CUordilieran 1¢e sheet covered
the area during Pleiatocens gleciation sxespt for the peaks
in the Tiffany m.l A8 & vecult a consldershile amount of
glaelal materisl mantles the slopes nt lower anéd Antermediate
elevations, The country sround Uoncopully is pasture land
with open grassy snd partly vooded slopes with soatteved
sxposures of ,b«. rook; although exposures are good in some of
the soulee and esnyon walls, At intermediate elevations &

1 J. D. Barksdele (1941) haz discussed the movement and
thickness of the continental lee ghest in the Hethow area
and disenssnd the helght of 1ee with respect to the
elevations of pesks in the Okenogan Range, Dralnage changes
and 'lopogc 1o fastures on the santern margin of the ares
related ce cugnuu #nd ies ratrent have been
deseribed by B, WAllle (1667), ¥, L. Daveon (1688), snd
0, ¥, Preoman {1933),




thiek forest cover with occasionsl grassy pastures on the
south eslopes obssures the bed rook, HRxpesures sre excellent
in the high country mear tiwberiine, along the high ridge
orests, and in the eirque walls in the Tiffeny erves,

Eleld ¥Wowk |

Fleld work was sterted in the late summer of 1648,
continued throughout the sumuer of lﬂﬂ. and oompleted curing
part of the gumser of 1960, A total of spproximately five
monthe wes spent in the field, Mapping was done® on serial
photographs (Map symbols GOD snd GOK, Okanogan Oounty,
vu”m'mtﬁg United States Dapartment of muﬁzm,
Agricultursl Adjustwent Administration) on the seals of
1320,000 or voughly three inches to the mile snd transforved
to & topogruphic mep with a soale of two inches to the mile
which was ebtained by enlarging the old United States
Geolozical Survey Chopaka gsusdrangle to four times itn seale,
fiome topogwaphic mttem vare mede with the ald of the
aerial mtmugm About 1,0!:0 rock speoimens wers collected,
Hore than 450 tmn-uotum wores made and exanined,

- Eaviier published veports which have 8 bearing on the
- present avea were of veconnalegence nDature or were convernsd
with loosl mining investigations or with a study of glaswial




phenomens and generally only sovered msrzinel pevts of the

prosast erea or edjecent veglions, York done in sconomis and

glaclsl geology le mentionsd in other gections of the present

peper, A8 fer as pove goneral eariler peoloplesl work is

soncernsd, the only dveeripileon of vooks setuslly oecurring

within the peesent aves hap been glven by ¢, U, Buith and

woaks

Fo U, Gelklne (1504}, They have deseribed some of the

2t the szstors margin of the presont area frow Uonsonully te

Tonts Coulwme, whieh they had ehpevved

Fish Leake snd slong

during thelr reconnuissance near the 49th parslilel in 1901,

They slso deserlbed in o general way some of the rocks sosureing

the inters

in & belt sxlending aboul five miles south frowm

netionsl Souniery,
u, &, Paly (3812) in his survey slong the 48th
¥ unitc a7 the

parallel has dosevived snd pamed lowger wos

‘Gkanogan Range near the Csnsdlsn vorder including the

wotke and the ¢

Anaveiblet Seriss® of meleperphie
sEposlte bathelith,

&s U, Yeters and K. Ersuskepf {1841} working some

distunce northossl and asel of the pregent aves, have sziondsd

Pely'e *Anarchist Seriee® to the south and ststed that the go-
bBatholith of Iuly'se

ssiled Similkemesn {granodlorite)
Geanogen Uemposite Betholith srtendss southwerd some distsnse
to the wast of tholr aves, Referring to the “Slmilkawecs

bathelith®, they sald:




The patehee of granofiorite in the wegt sentral
gurt of the map {,..) #re outiiers of & huge mass
ying Juet west of the mapped aves, At the inter
national boundary, sccording te Daly, the batholith
45 14 miles wide; ite northern and southern limite
are unknown, but it extends at lesst 40 miles south
of the border, 1
This would imply that the so-eelled Similkswmess batholith
oxtends southward along the Okanogan Mange inte the present
Hrea ., ] v
In 1948 the University of Weshington deology Summer
Fleld Course under the direstion of P, Hisch wae held in the
filverside-Gonconully ares, The present welter participsted
in this fleld eourse, Ho saleo was omployed as P, MHiseh's
sssistant when the flold sourse was held in the same avea
sgaln in 1960, The sves studied in 1948 was found to consist
of & variously metamowphosed snd partially gresitized
Paleonole sequence, whioh ie geographically contintous with
and in pert stratipraphically eguivelent te {(of, bhelow) part
of the "Anurchist Herles® desoribed by Weters and Krauskopf,
In 1948 some roconnaigsance work was alad dons in the progent
asres, Nisoh (1940b and 19409¢) has briefly sumsarizsed the
régional geology of this generel arsa and discunsod the
bistery anéd algnificance of the varioue types or’nitanerphicn.

1 4, @, vaters and K, Krouckopf, 1941, p. 1870.




During recOURALISARES BOAY Tiffany Mountain in 1948
on the evsat of the Okanogen Range, well into the supposed
Similkeanean granodiorite batholith, ¥, Misch obaerved widee
opread migeetites and welict bands of metemorphic vrocks
similer to those veturring to the southeast sleng the
ragional trend L the metemorphosed Paleosole¢ sequence of
the Conconully-¥iverside srea, 7This dlssovery suguested the
wors deteiled study undeviaken by the weites whioh was to
deterning, Lf pessible, the relatienship detween the
wotenorphosed Paledsole secuence snd the granodioritie
semplex, This implied both meypiag of the swee and petros
graphie snd petrogenetie atudy of ite rouks,

Apart from mepping & hitherto unmapped sres, this
etudy promised te make vontributions aleng the following
lines:

1. The study could ald in interpreting similar aveas
of piutonie rooks of batholithie dimenslons wheve metamorphios,
migmetites, and granites are Lo slose sssoslation,

€. The atudy could be of aid in the amalysis of
various voglonsl problems by establisbing & besis for
adrrelation batwean the avea studled and othey areas in the
aorthern Qagosdes of Wachington.

&, It sould draw attention teo unselved er debatable
problens relating te the genesis of plutonie yosks vhore
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further vesesrsh is needed,

Chapter I will inelude a seetlion describing the
regional geology in order to provide a background for the
suscesding eheptera, In Chepter IX, the predominsntly
izochemically metamorphosed rooks of the Paleosole seguence
oceurring in the pressent saves will be deseribed and their
formation discussged, In Chapter III, the migmatitie gnelsses
which are intimately sesoclsted with the predominently
isochesically metemorphosad rocks will be similarly treated,
Chapter IV will eonsist of & deseription and genetie
alseussion of bodies of largely dirsotionless granitold’ wosks,
Two brief shapters desoribing the Tertiary voloanies and the
ssonomic geology follow, Chapter VII will econtain & brlef
summary of the vesults of the investigation,

The nomenslature of metamorphiom employed is essentially
that used by P, Miseh (1949a,b). Definitions have been gilven
whepever 1t was coneidered necessery, Where rook nemes Commonly

_—;

1 The tern “granitold® includes vooks venging in eompositien
from diorite to granite, It is used merely as & descriptive
tern and no genetic significance ie dmplled, The term
*granltic” 18 aleo applied in the sand rather broad and
degoeriptive senase,




used in the slassificstion of plutonle ignecus vaske sve

employed as quallfylng adjectives, sush ss *trondhjemiticd,
thsae terms vofey only to the somposition of the woek ans
fhe systen of %ﬁ%ﬁﬁﬁi@

ne penatie implilestion is intended,

roek classifisation used heve ie

sgor vosk units within the present sros ave glven lossl

. Bames in ovder to meke the pressntation sleaver, 8.4,

“Sinlabekin quarts~dioritic gnelss” vather then the more

in

definlis Tera “guarli-dioritic gnelss®,

Wrlter Lo deeply pgreteful to Profosser Poler Hilssh
for his iovelushble adviee snd suldanse in the fisld snd

labersatory, and for hle supervision of thes prepevation of

this paper, The writer 12 slso indebled to Dostor Vieter ¢,

Clauson, Feofsasor Howsrd A4, Doowbe, snd Professor Geoves &,

Goodispesd Tor thelr encoursgement and helpful sugzpsetions in

ks aes slso 9¥ten

ths grepsrstion of this peper, aed to

He, Henry ¥, Holormie:r of the Unlted 8%aies Forest Sevvisee

E

r, Joe Howris of Usnsenully for courtsaies tendeved

the weiter during the flold seasene,
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Gutline of Meglonal Geology

- In the area under study the roeks are so metamorghosed
and Anvaded by granities materiels that nv r2lisble stratie
graphle suceession ¢an be established, nor have any fossile
survived, However, easnt of thias area, & thishk sedinentary
saguones has been well presorved, metamorphiesn loeally being
very weak, and looally fessile still voour, This sequence was
studied by P. Hiseh in 1948 and hae been found to extend into
the more highly altered rocks of the present area, An outline
of the stratigraphic suscession in the area to the easy,
betwesn Conoonully and Wiverside, i1a given below, As will be
shown, asome of these atratigraphie members oan actually be
traged Anto the present area,

A northe-gouth trending belt of weakly altered thiek
Paleosole geonynalinal rocks liee between the Golvilie
batholithie complex on the eset and the gnelsses and direotion-
less granitoid rocks of the Oksnogan Renge on the weat,
Horthvest of Omsk, the Psloosels eedlments diseypear to the
south and the erystalline woake of the Oksnogan Mange merge
with thoes of the Colville batholithic complex, Un the north
the Paleosole sediments extend soroes the Ganadian mﬂn
vhere they were first etudied by Pely (1012) who has nemed
them the Anarchist Serises, Later Waters end Krauskopf (1941)
traced these roeks further to the im& and desowibed them




under the same neme,

ik

They subdivided theilr "Anawchist feelea®
inte thres main parts, the lithology of which 16 deseribed -
in soms detsil, However, P, NMisch's work in the Conconully~

Biverslde area hae made thelr subdivisions questionable,
In the Conconully-Riverside sros ¥, Miseh established

loctal namea)i

\

fleoteh Cresk® forpatio

Evane Lake® formation

the following sonformeble stratigraphle sucoesdlon (giving

- Argilliites with subordineate
interbads of quartiite, lmpure
dolomite, snd local thin lime-
stones, Hetamorphosed inte
bleek phyliites, blotite schists,
andaluedts sehiets, loocsl kyanite
and sillinanite seblsts, losal
smphibolitic schiste, 1
sllicate sud marble bends,

- Interbadded tz; black phyliites
and schists (arglllite derived)
and (2) sstinollite-tremocliite

wlites und schiete (predome-
nantly lmpurs dolomitic sedi-
ments), lovelly grading into
impure dolomitle wrovke,

Kikell Lake® formation . g§¥lg!“ blacxi blue, gray dolo-
. ~ gy

#, dolomitic limestone, and
marble: losally fossiliferous
{peleaypods, oaphalopods, primi~
tive gaetropods!, At the base
oesure a thin nember of y
dolomitie 3nprt;3ib, achist, and
schistoss dolomite, ususlily
atrongly banded,

l%ﬁ‘&%'- Hasslve white, gray,
and buff dolomitiec limestone,
dolomite, and marble,

1 All names of formatlone merked by an asterisk are unpublished,
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Lower - Ash gray, partly doloe
with beachiopode,

The molluses found in the Alkali Lake formation
indleate & definite Paleosole and, seoording to a preliminery
examination by H, ¥, Wheeler, a probable bevonian, or paaﬂni
Wiselssipplen, age, The Bvans Lake formation and the Seoteh
Ureek formsation, belng conformable with the Alkall Lake
formation, sust be largely Cerboniferous in age, These two
formations are equivalant to the lm" parts of the so~salled
*Anarehist Sevies® (ef, above). Purther north, Waters snd
Erauskopf found fossells in the “Ansrohist® thet have been
tontatively dated as Permisn, | |

Northeset of the precent ares, near Loomis, low grade
motaevolesnios insluding mets-bacalt, and mete-sediments ocour
which belong to higher parts of the “"Anarehlist Serles® than
are present in the Gmmt!.y—-ﬂm»ﬂi-mm_ Btratigraphle
_equivalents of these rooks may ocour in the present ares west
of Blue Lake but no dirset corrslation was mede., On the sset
slde of Toats Coulee near Blue Lake, &8 well as farther mth.‘
namely north of Fieh Lake, oeour amphibolitie rooks whieh
¥, Miseh oomnsiders anz a possible eguivalent of the Loomis
weta~banklt mentionsd above. |

1 This 4oes not colnelde with the %Lower Anarchist” of Vaters
and Krsuskopf,
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The segquense in the Jonsenully-niverelde aves,
sssording Ve Hiseh (1940%), h&% undergons weglonal oropenie
setamtrphioh of verying gredes 2néd widespvead Later ﬁ%a%%%

ragvystalilsation, snd lesally, the ssqusnoe haé been

eslsetively pranitized, the Alksii Laks dol

tie sequence

aing unaffeetad. FPor exsspls, south of Bvans Lake a

syneline of Dvais Leke sns Deoteh Ovwesk foemations hes been

Tl

dlovitie hedy,

iy samvortsd istic a3 Lo

renitized body eeours in &

& few giles northssst of doneopuily, On

its southewn and westera nureging, the sres of wstanorrhossd

Palsorole sedlusnts gensrally passes ints grElies snd prenitsic

Mose the weplonal felding trends ﬁ%&%ﬁ%ﬁﬁ%; ths

2r porilens of the Biveralde-Uonconully sedizmentary

EScuencs, namely the Lvens Leke sné the lsoteh Cwsek

formations, vhish sre cheuioslly susseptible %o

granitisstion,

end thelr asecolatod slgmstitie rocks pass iate t

sven 2% Lts ssstern Border, nasely in the Consonully-Punk

Hountein-Fish lLake gsetor,

anitels vosis

e loelte vae medn by
%&%@iﬁ%%ﬁﬁ Aaztars
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comprieing the greater part of the Ckanogan Range extend
northward snd northwestward across the 49th parallel inte
British Colusble, To the southwest and west the eryetaelline
rogks of the Uhanogsn Range come in contact wzth-mmmlu,
volosnie, sid wedlwentary vooks of varied ages oeourring in
the Methow Vslley., J, U, Barksdsle (1048) has briefly
desoribed m« yoéks as they oeeur in the Methow cuadrangle,
The nature of the eonteet of thess rocka with the erystallines
of the Okanogen Range 1s not known,

In the northern pavt of the present avea, sn extensive
body of woleanie flows and breselas of Tertlary (7) age iles
unconformably upen the plutonie wooke, Lithelogleally
 sisilar vosiks have boen dtmihvd: by tﬂm and Kvauskopt
to thi east and 'bi hﬁko to the southwsst,

The veglonsl trend of the folds in the Paleozole
sequenge of the %iveraide-Gonoonully area, although locally
varisble, 1s northwest-southeast, The wrooks have been
intengely mm {Wisch, 194De), dome Tolds, moetly lesoslinesl,
are steep) _aﬂun are m‘e_mnt and have preduced gome smaller
overthrusts, A uajor overthrust appears to underlie the whole
vogion, but the lowsr plate 1s only expossd in & few windowe
(Hlech, 1061), ¥rom the Wiverside-Uonsonully ares individual
rook units end stryctures continue lante the present ares,
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displaying the same veglonal twend and ¢ simllar degree of
deformution, Mo exposure of the major thrust mentioned above
heas been found in the present avew. Nor sould 1t be expected
aim 81l the strustures 1n the wostern portion of the
_m"ruawamam;y aree, thet is, slose to the eaetern
bordey '-e:" m progent aves, display s markod axial plunge to
the west and northvest, | SRR

In the prenent aroa thres predominsnt sets of later
faults are néqmna. Ono tronds northeestesouthaast,
parallel %o the trend of the reglonsl folding, The Biraight-
ness of the ant trending vslley of Halmon Crosk suggests
faulting slong thin 14ne, Anothor set varies in trend from
uuivmuc to northeast-ssuthwest, A good example oveurs
 slong Sinlshskin Opesk west of Blus Lake, A third st of
faults trands north-south, These faulte ave associstod with
& 89t of Tartinry volesnio dikes, |




OMAPTE® IT
PREDOMINANTLY ISOOHEHICALLY METAMORFHOSED ROCKS

In the previous shspter, the wooks surrounding the
ares #tudled have been deseribed briefly, To develop
logloally the deseription and dlscussion of the voeks in the
area, those vooks will be deseribed firet whieh are believed
te represent a¢ nearly as possible originsl matevial from
which other roecks in the avea that heve undergone grouter
varietios of wetemorphicm have heen derived. 7This original
materisl is represented by the larvgely iscehouloally
metanorphosed vooks of the Palecsole geosynclinsl seguence
whieh pass into the avea studled from the southeasst slong
the weglional trend,

Carbonate and Lime 9illcate Tooks

Harhle

Digtribution. Outerops of merble oceur throughout
the ares of sohlets and gneisses from the Fish Lake roead at
the north end of the upper Concomuliy reservoir to the rildge
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lssding from Minersl HAll to Muokemuok Mountain, No merble
ls found along the strise nowth of Pelicsan Oresk, nor
northwest of Funk Mountsin because of & genersl plungs of
the strueture to the northwest, One outewrop otocurs on Goat
Hounteln and snother on the north side of Sinlakekin Oresk
west of Blue bqk-.
The marble oceura 8z relatively narvow bands at
various horizons in the Seoteh Oreek asection of sehists,
There 4s no doubt thut meny of these bands ave repeatsd due
to folding., The bands are generally about twe to four feet
thick; however, where the marble is intercalsted with lime
silisate roeks or guartsites, the total thickness may be move,
attaining an obsorved maximum of twenty-four fest, Widey
outorops are found locelly where the mevble has been 1soe
elinally folded or where Lt oceurs on the nose of & plunging
struoture,
The wider bands of marble geporally form vounded

Enohs which stend out above the surrounding mnn.- The narvow
bande have Little tepographlie expression,

| Lithology. The more massive marble, which is best
gsen on the slopes on the southeast alde of lHorth Selmon Creek
about four miles northwest of Concomully, is¢ a coarse-grained
relatively pure merble, white to graylshewhits in solor which
wosthers light gny' with & granular surface, One specimen
contained small flecks of wmolybdenite.
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Govtain portions, espeeially nese the marging,
eonsiet of slternating shawp bands of marble and silioeous
metariel, Thelr shawpness and uniformity suggest teotonie
banding, PAfferantial) westhering has etohed out the softew
bends, In one outevop the merdle could bHe seen to have flowed
avound the end of an interveslstsd amphibelite band that had
bgen drawn out snd pinohed off (boudinsge structure),

The more thinly bedded marblos are usually white,
Others, howaver, contsin various amounts of impurities sush
as finely dlsseminated grains of ore minersls and lims-
eilisate minerals, The merbles pass Ante lime-silieste
granulites or ealesreous guartsites showing various shades
of gray or light greean,

AllL the marbles woset resdily with dilute hydroohlorie
peid,

ldme-Hilicate Boaks

Degurrenge. Lime-silicats vrooks although usually
arsooiated with marble may aleo oceur without masble as miner
ispure ealoarsous or dolomitic interveslations in & pre-
dominently argillaseous-silicecus seguonce of sediment, They
are therefors more widely dlstributed than the marbles,

True lime-silicate vocke inveriably are composed of
narro¥w bands of dirfferent compoeltions, The colors of the
bende are white, pale-green (diopeide), weddish (gernet) op
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dark-greon 10 blsck (amphibole). Home have & spletahy
sppearancs with lenticuler streake or groupes of differently
solored minerals,

With an Lnoreane of svgliletoous waterisl the liuee
- silleate rookts pees Anto diepslde-besring asphibolites and
asphlbolites, both esssutially of sedimentary dérivation,

) Dokrogesshy. The oveurrence and rolstivs sbundance
Aor minerals in specimens of impurs marbles and lime-silieate
rooke 16 esmh in Table I, Plate 111 is & sketeh map choving
the field Josatlons of the cuterops frem whieh the epssimens
were taken, The speecleens have been divided into two groupe
on the baels of minersl content snd lesation, They ars)

{a) those rosks scourring in the Galmen Oreek-Funk Mountsin
arss that contaln ne wollsstonite and ascoelated minersls;
snd (b! those rocks oosurring in the Minerel HIll area that
contain minevals of the wollastonite faoles,

(a) The rooks from the Balmen Ureek-Funk Mountsin
ares are banded silioste~bearing marbles, banded partly
carbonate bearing llme-silisate quartiites, pyroxens
granulite, and gnelssocee and bended llme-silieste granulites
of varying compositlions, MNost of the rosks ¢ontalrn this bands
v&m vary An carbonate and silics content, The bands may
alse vary in relative amounte of dlopaide, tremolite,
plagloelacs, seapolite, epidote, and hornblends,

Textures are primsrily granocblastie, though
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porphyroblastie textures oocur., The mutusl boundswies of
carbonste graine ave polygonsl vather than sutured, However,
roplngement of carbonate by lims-silionte minerale produces
highly 1m§ahr graln bounderies at the loous of wesction,
mﬂa ‘ecours ss anhedral gralne or at coarse interloocking
ageregetes whioch may uiiou suoh sinerals as @imu&ﬁt.l The
seapolite e the more highly birefringent variety with a
lawge wejonite component (missonite’],

mumh forms smail rounded or larger lrvegulse
graine, In several instanees, . partial rim of dlopside ean
be ssen forming sround a tremolite orystal, both in elose
eseveistion with sarbonate, This indicates replasement of
tromolite by ucﬁamo. In other canve tremolite seems stable
vith diopside,

Zoleite snd epldote are in part vetrogrescive ae they
may be found in the neighborhood of hydrothermally altered
sones or in eross sutting veinlets with sevondary caleite,
Howaver theve ave coms vocke in whieh the epldote or solsite
oscurs in arees in which other minerals do not appesr alteved,
fpidote forms individual asubhedval graine sppsvently not
sesoolated with any particular minerel or minerals, or At may
nm with simllar habit as part of an sggregete with diopelde
ané magnetite, In these rosks it {e mtnpz-ﬂu ae n&n;g
sontemporancous with the latter two minevals, |

4n epidote rich rock from the north side of Salmon




Grask novthuest of Funk Mountsin, {Speaimen 9), eontains

laras ooikiioh

lastie evyeials of enidete whisnh imoluds

filopaide and cuarts, In the ssme vonk roikileblsstie geasp

howablende, vwhieh 1z 1dichlzetic sgsinst aaleits snd ssavelits,

Thus, in this »osk snidets

ineludes querts and eespoliits,

snd horahlends veprasent o ﬁiﬁ%@@i %§%%%%1%§@ 3@€@w than the

ians and fovmed st é%% sEvense

dlosglde and sonn0lite ans

g2ing o» &s

Flaploslsse oooure in solyponal o

ding porphyroblasts whish enaloes suasrts,

ivesgpularly sovre
sphens, Tremollite, snd dlopside, ?%% sopnesition of the

plagloclzas wangss from labradorite (an 42 2} to andssine
fan B85 2}, both of vhiech may bs powphersbisstia, The mows

aodis plagionizass a»e soned,

Hieroeline, where praogent, sise forms Iveemulariy

il other minersls s

porphyroblasts encloaing

one inetangs was seon to ropleee plapicsisse, Thiz indizetes
& lazte develeopnont of potash feldspar, Urthoclase cccurs as
intergranulear gralins Wt iz not somaen,

usuzlly ooeurs in wounded, subbedral blobs,

ueuslly with a peddish tiage.
south and southesst of Fank

Two speeimens from
Nountaln reprssent 2%@%&@%3%&%2 presages into more alumlnous
voaks, %%%%iﬁﬁﬁ 18 wss teken fruw an oulesop af interhadded
1%%%*%%1%%@%@ rotk 254 migssenist, It shows & g?ﬁﬁgﬁi%%zi%

band of polklileblaatis Glopslde and plaploalase smbeddsd in
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sarbonste sssoelated with a sehlstose bend whish in addition
te the sguigranular minevals elee sontelns biotite and pale

trenolitis~boriblende, Boss evithoolase and Buyscavite s

2 of the blotite and muscovite srains heve pre

o

gregant,
agrose the follstion, SHpecimen 16 shieh is sescelated with
snphibolite conteins green-hornblende prophyeobleste which

heve formed in part at the wmepenee of dlepside, The

hornblends containes dteosks, centeal eores, and owell

of dlopaide, Hewever diepside erystale nlse ssour shish

Gonteln smell grainsg of hovnblande, {Usrhenste onsess ip the

wors Gliopsidie svess,

(B} In the Binsesl Bill fres the nost sherseteristis
foature iz the pressnes of wollsetonite, 7The rosiks svs salge
eilisate besring ssrbles, banded ané gnelescss lise-ailieste
granullites, & parnst-dlopelde pranulits, & Bydrotheeasiiy

sltewad diepalide~bosring feldavathls pep

titie rook, snd an
sltersd guariS-bearing dlovside~plagloclese prapullits with &

considarabls vavisncs in praipn size,

In this sves soms of the vosks eontaln wollzstonite,

grossularite, snd vesuviasite, The mest salels slaszionlaas

is labrsdorils, Bespolite, tramollite, and

li.e, nen~vetropressivel epldote snd soleits avn sheent,

Emespt for the differenses in minersl faalen, Phe favtuwes
in theee roske and the Weheviour of the fellsvare svre

aseentielly the same a8 in group {8) dssesibad above,
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iime=gilicats rocks fall reouchly into tve groups based on

sineral assepblages, The sss saleite plus queris
pius diopalds and the lesek of wollestonite ané grossulsrite

in the pooke of sres (s}, intlsete thet

waprs hiph enowush ¢0 forn 8lepsids from the avelilable
dolenitic meterisl, they wers not hipgh enough to isitiasts
the vellasionlte posetion or fore greossularite, 7Thls

he "hatesons?

fndicates & poelitlion in the cooler parl of ¢

{hiszh gsreade sone}, or pessibly in the boundary interval of

Pusactons® and "hstazons® (medivm and hick sreds sensul,
The

curyésponis to eslele labradurite, bul sons of the plagicalase

peximus anorthite contant of the plagiosiase

hes & much lower snorthite content, The smount of sodlum
eriginelly present in the sedipent and nov contalned in

plegicclase s compersd with Ths smount of sedium introduced

: alagevhers le net knovn,

The presense of gespolite with dlopelde conflirme the

“$inl otburrente of

1 poslition suspested above, The

1 The zonsl goheme uesd hare L& ssssntislly that of drubsn-
mann exespt that the fones ars spoken of ia terms a?
%%%%%f@tﬁﬁ% g2 "coslaer memosons, % fhetter mososons,” rather
than %lower® or %upper %%%%%@ﬁ@, %&ig is gGone to %?%1%
gonfusleon vith the cendsst of %aepth & £t :
yosars hes baen objected 15 by %@%@2& {1 }* Hiseh {1%%%&},
52 interpreted inm this study, the classlesl zoanes, Letsszons
{high grade zone, mesosons (medlus grade sons) snd eplzone
{iow grads sone) are 211 wvalld,
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ecntemporanaous apldete and solalite 1n the assesblags

indiestss that tempersiures were noer the sesolonsi-katasonsl

boundary vether then within the true katasens, This holas
trus for thoss veehs which contalin undoubted sontenscvansous
epldete mlmwrals (0P, abowe); those roske which 40 net sontaln

contesporanscus epldete, may wapresent & slightly higher

grade within sves (&), Leter (1,2, retropressive) epldote

wny, of soures, fore in elther ease,

The wosks of sres (b) contaln dlopelde, and slse

soliastonite, gressulavite, znd vesuvisnlite, This sseenblage

s

in part of

iz indjeetive of the high tempewaitures 16 the w

Theas wogke 40 not sonisin primgsry

the tvur Butobone,

instance whish

galeits togather vith quarts exeent in one

to incomplete resction, or posaibly te later

say be Jdus

6d folsits ave sbeaent

introigstion of the suaris, Ipldote 2

exgest 1o twd vocks vheee thay ave dafinitely ?%%%ﬁﬁ)%&%i@%*

raplaeing the Lime-gilieste minerals of e oviglnal hish

tesperature assenblage, Hespolite is sbsent,

a% & sonsistont

The speeinsps exsmined do uet oy

developmont of plasieslisse, It is, %ﬁ%ﬁ%ﬁ?g surpricing that

mone of the plagloclase-besrlng rocke examined contsins
bytounite or anorihite, @ight seds introluetion 1s probably

the exgispation, the plezliosises peasent serving selnly to

iBBule

bing thie sgods, :5d the rossindor of the andriblie

having wosoted with the wollastonits molseuls to Tore




rraasulavrite (visrtusl sbsense of plagloslase in the

sospulsrites~rich speoinsns),

fvidense for sarly defs

ie 41rfieult to ohaewve in thin sscetions of thone reske whish

sonslet of resdlly veevrystallives, seulgranulsr minerals,
fiald evidense from sush %%f@?&%%i@ﬁ, howsver, iz sonsclusive,
¥hat the thin seetions elesrly show le thet the early
dsformantion ?ﬁ%i%i% in the fisld hae bhoen sutoeuded by &

postiinenatie shese of thevesl metonorohl

sepoeislly sbvious where lmte minevels hevs grovn sevogs the

folistion (eof, §%gté%zz§ sehistoss gpesinon 18],
s northesat of Funk Bountein {of,

Speeimen 15 1

ebove! showe soares porphyroblasiic grovih of @@iﬁ%ﬁ@ and

siileh 1& later than the dlepside. Thie is
se of the statlis the

sepreind ss indleating & lats phe

wetamorphlon under somewhat lower temperstuy

dlopside south of Funk Mountein (ef, spselmen 16 ebove] ia
similarly interpreted,
Althoug

plagioclase, are undoubtedly present hecsyss of an originsi

h seme of ths feldspars, hoth orthoelese and

apgillaceous conponsnt in the sadiments, the feosuenily esen
ists povphyroblestio provth of plapioelses, eapscislly

¢ fntroduotion of sode, The late

andasine, suspeste som
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sopshyroblsatie grewth of mlevosiine vhish in one inatsnes

ryplasng plagieslase sssus te indleate & #0ill later
introdustion of potesh, Aay sush evidencs, however, for
slisii introduction ia the llme-pilicats rosks 1z sporadie
snd iosonclusive im vontrast %o the exeellent evidenss for
sikall metasomatiem in the micusehists snd saphibolites
{af, Belewl,

pally, lats, low isupevatues hydrothersal slteration

has effsctad thu reels,

Gusrtuites, Phyllites, and Schints

@ﬁ%ﬁ%ﬁg sre best dlspleyed on Punk Mountsis, novth of
From the Cconconullip=Loonia

the Upper Ooncopully Teservelr,

roed 2t & polat beyond the northers end of the reservolr,

plates of interbodded missschiste, schistose gusetiites, zad

siner eslsureous msnbere o2n b seen dippling steeply, with

winor flewures, towerd the northesst, Hovever, the sicsschiete
put the

gnd velsted Clingegrained %ﬁ%&%ﬁ%i%$§§£ pecur throush

The towvm peveghslos 18 used hore for follaled metamovihie
. poeks devived feon sefiments snf hevies ss muln tonstituents
@ﬁ&?ﬁﬁ¥ miss, end feldapsvs, They ses moetly fine swai ﬁ
1 in bletite, znd : solored, %@?&@ﬁ%i@@@% differ fron
biotite schiste in haviag foldspsr as ons of thelr anin
sonstituents and in belng less thinly felisted, In this
the writer fellous Hiseh (1u4Bal,

Joat




e

sres of legs highly transforned met

shis votks fron

Consonully to several siles northwest of Ha sdows, and

from Blue Lske to the Hloersl Hill-uskemuok Mountaln 4ivide,

If eniy the segillite derlved rocks sre vepressnted

511824 seotion from the Blue Leke arss to Minersl

is s gensy
¥i11, we observe s pasesgs from norihesst to southwast frop
phyliltes Uoeay fine~grained paragneisses,

” zh mleasehlats te
In the Hineesl Fill ares, nssr the mergin of the Hinersl Hi11

granoiiovite, the fins-grained peragnsisses are assoclated

#ith ccarss-grained flacer, asuges, and dioritic gnelsses,

Zisouheys progression of sehist to pavsgneles ls repested

wherever the sshists spprosch sa sres of high srade gneisase

o divostionless highly fsldepathic rocks, s for ex

towsrds the Roek oy

ntain sres on the erast of the O

h miesschiets and soblatoes qusrtBites make

up the bulk of the Beoteh Ureak Sehlst, they are interbedded
with and grade into carbonates, lise-silieatss, and

hibelites se mentlens=d sarlisr. In this ssetion only those

rocks which ape without hewnblends will be disoussed, snd to
sveld confusion sehistoss guartsites, phyllites, micssehists
end fine-gralned peragnelssss will be deslt with sepavately,

Hernblends-blotite-sisanchiats will be considered in the shspter
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on sephibolites, and gsvbodete and lius-sillisate rocks have

Elready Been dlsausesd,

The quartaltes sre fine-prained, gesersily thinly

ad, brovnlibeg

rpey o grest-blash to blask, %%@g B
vauslly mlsseeces end predontuantly sehisioese, oftsn braaking

is slabe. Hone of the gproenlsh, more masoive waristios ave

he bvownishe

¢

limp-siliente guartsites sontelning diepsids,

gray to blatk schietose guerteites nontain biotits ans

Eh

into quaris-mioneshiste, OUeadationes iato %§§§%§w%i@%i%§

paragneisees with a largsy peresntape of plapieelsse varying
: : ¥

fron ealels vlinoslase ©9 endesine ziso oesur, This ssane

gedlnont vas saleaveous and that ¢

thet some of the s,

sbly introfduced, {sf. below] wes an lmportant elament

presun
is the fowm

mtion of the pressnt reek, Gusris may seprsoats

inte streaks, lentisles, or sugen-ilbe aspregates, Othew
Light bands essentlelly consist of feldsper and querts and

give the rock 8 grnelseoss Bppearsnes,

In thin ecetion the terxture of the susrisitio wooks
fe erystsiloblastie snd thelyr struttuse ususlly sshistoss te
guclseose, The schietoese strutiure is sedn €4 be inherites,

¢ slisnment of undsforusd

ik

in Taet 1Y &
Biotlits fﬁ(? -

would be salled prenablestle,

: Bends aps of verying eomsesitions =nd repreasat orizinsl




diffeventes in ssdizentation slihough sope walan

ikl
differentintion mey heve taken placse,

Some approwimate minersl compositions eve listed in
Teble 11, Brown bilotite (X - atraw yellew, ¥Z = peddizh
brown) is the chief fervo-msgnesiscn mimeval, It Ooeurs ag
isolates slonpate flshkes whiech sre ususlly parallel 1o the
folistion, Bessl faoes ere well-developed, other f2ges avs

aine whioh sve

abaent, Guerts oceocurs 28 Iwreguler §

ghtly elongetesd in the dirsotion of the

sohistoslity, It sometives formz pove coavse prained

lagioelese in the gusrté-rieh vavletlies

aprrepstas,

penerally is elongated is the directlon of scohlstesity, In

the mope feldspathis vavieties this 1s less pronounced: the
plegioslsse is move eguidimensionsl and forme & mesals, The
ofile andesine

gsledie indicnting & gradetion into

slagloslinge ip ususlly saleie oligoclage or o

but is ceoaslonally move
limeesilicate susrtslites, Aenessory minesrals ore spatile,
s2ily showe & low blrefringence

pegnetite, orithite which gzenw
{metamiet), =nd tireon, The lsst twe minerels are vesponsible
for plecchrole haloes in blotite, Potesh feldspsr may or may
poet bs present,

The

snd plegioslses mentionsd abovs me

sefarrad orientation of yndaforned blotite, quaris,

sne that thees pinerals
stion but that

netrative deforn

participated in & povied of pe

the dsforneilon was sosompanied snd folliewsd by orystalliisation,




%

The undeforsed prenulitio-horafzlsic moseic texiuse of the

more feldspathie verlellise alao indleatss = phuse of statie

coarser gralnsd. In & misrotline-besring quartsite from

In certain losslities the guartsitss bsso

lmon Mesdove ares {Epea, B0} sacociated with blotite
paragneiss snd gnelesose trosdhjemitic vooks, sollsative
grystallisation has producsd largs guert? super-individusis
wnich have soguired ootiss) uniforuity and azhibit iﬁg%?*

loak
eryetalloblastic projestions which, even where apperently

ing sontaots. The lsrge orystels branch out in irreguler

in in the thia-section plane,

éleconneetsd vith the wsin grs

ean be identifisd on the

besis of
@?i@ﬁ%&%i@ﬁ. %@?ﬁﬁ@}“ﬁ af this gg%% are oommon 1h THE Bors
ovphie posks in the sves stulled,

The voak just deseribed also sontalns

snd %iﬁyéﬁziﬁ%,gﬁﬁiﬁg betwesn the guarts grains
oligoslase is syrmskitie vhaws 1t 1o adjesent %o mierooline,
Hisroelline projeats 1ittle tomgues inte twin seams of
plaginelege and appssrs to have engulfed

11 perthitic stveaks vemsin, The microeline

other grains,

e

ometimes only

alse includes small rounded quarts grains, The sbove evidence

would point to & late replacement orlgin for the mievoeiine,
It is possible thet shearing stress has ceussd the unmixing

of mievoeline end the Fermutisn of ths oligoolase and the
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perthite slthourh this rock sppesrs to have besn Yorsed

dominsntly by statle prossssss,

it 1z consluded thet ths melsmorphie |

vosks deseribsd sbove lneludse; (4) & parled of syskinematis
erystalliisation vhich sroduced the follation) (B! & poste
ki

continusus with (4} whish »

tie g

g2 of statie erystellisation sppurently

iparsoatd & Bors direuticnless

granoblaetie texture on the foliation; (U) later lossl

ssllsetive %@@%§§§%Zii@a£i@a of soms of the susrls ssoompanied

ing to porphyrvoblastie siervouline

The lowest grads of svglilacscus vookse in the srea

sseur alongy GlplsheZin Cresk west of Blue laks, They coumprise
blatite beaving sericits shyllites snd phyliitie micasehiste

deid w;%ﬁ

®1th andalusite porphyrobleste, They sve interbsd
%%i@%izﬁé epidete snd/or horrhlende beaving phyllites and
phyliitis plossohists and sose %@?ﬁ%ﬁ%?ﬁ@%%@ inpure g@iig
?ﬁ&%ﬁ?@ﬁbﬁg% aryetallioblastie; coesgions]l rooke welated o
the geit show blastussephitie strustures, ,

At loeslity (1) as 1listed in Teble 11, the phyllite

pled, and westhers o devk oranp it

is gray-blagk, eru
sentaine minute gquart® volns and spols of lisonite about

G, Buen in dlaneter, In tBin-sestion the voek L8 conposed of




serieits, Tine-reained peleshroun serisitifors bletite,

enlte, OCreas-

qusrts, snd the oecasionsl larger petohes of 1ism

sutting cesondavy Frastuve-ploavege hae bogun to develop,
gonatinss ﬁ&%%ﬁﬁ,%g iimonite,

7o the west, at lesslity (2}, « blaek ehiny phyllitie
achist sontaing endalugits @@??%ggéﬁiﬁgﬁﬁ‘ﬁﬁiaﬁ stand @ﬁ%kﬁﬁ

ximus observaed

the vesthersd purfaes ss Bnots with o

dimensions of I x .26 inehes, In thin-seetlon the vock is
seen is be composed of guevtr and fine-grsined, brown blotite

=% 4

in stresks whish mer: cut a pattesn of folde, This iype
vook feoguently ahows, apart from its ?i&ﬁ@ ?%ii@%i@a s &

arosts

tvs divestions of "b* lineation, beth mevked by the

of minuts wrinkles and Yolds] the seoond lineatien (b.) ocuts
aspoge tha eariler ond i%%% Bt =n snzls of ahout 66%, The
biotites stresks are trunsated by lerse polkiloblastie

jalusite erystsls whisch iselude guarts, megnetits,

-

e

mussevits, snd aveas of grountmass eontaininge biotits,
of ths opaque materisl is earbonscesus., WHear s iate shesring

plene containing ehloeite (elineshlova) and muscovits, the

inslly bags been s@rieltized and the blotite

hes basn pertly sitevsd o limonite, & emsll, steon

endsiusi e mavy

gwssgpnteshaped amy

npaie of gﬁ@%ﬁﬁ gryeiales peprossnting the
nose of a fold the limbs of whieh have been drewn out and
obiiterated, is evidense of the isosiinsl felding which

produssd ths plane folletion %e¥, Eome late muassevits and




shiowlte flakes out serose the follstien,
The fsatures ohaveved in thess vaeis indicate the

follewing phases of metanorphie bisteryr (A) synkinematis

@@%ﬁ%@%@%ﬁﬁﬁl in tve phases lnsludliag one whish produced the

plane Tollation (&) snd isoelinel felds parsllel to it, sad

& setond, less semplete phase, which produssd erurpling of

the follatlien snd fold ﬁ%ié'%iﬁg&%&%&~i§3} &g well =& an

fnsipient %?@ﬁﬁ*ﬁﬁ%%iﬁg~§?%§§§%% ailngvage %aﬁé with losslly
& ssecnd divsction of yieldlng in the
ged; (B} poat-kinematie mstemorphise

fora of 5 ssvond
2

lineation (by} racor
whieh Bee lod to the fov

tlon of nonsoviented andelusite

yrobleste and 16 sloo shovwn by & tendency towavds

porpt
profuciion of & bernfelsle texture I8 the groundmsen; (O

rohisn with

ister, par

ioeal defermation, The
the paetlel sesiclitisation of sndslusite indicste thet

tly hydrothermal, retrogrecaive metan

pregense of oblorite, museoviie, end

sperstiures had desvssced to those vorrezpondisg to the low

grade 2one (splzene),

& Pefined by Hisoh {unpubiished manusorict) as ﬁ%@%ﬁ%@%ﬂﬁi&%
gontenporaneous and conneoted with ponatrative 41f7srentisd
deformetion of the vook effssted,”

2 TDefined by diseh {unpeblished manuseript) a3 *aistis
%ﬁ%@&ﬁ@%&i&% whieh ®as oveeeded by & phaas of nepet-ative
deierpation ef ke vos,”




B, Thes Bissgebists in the

Grgel aess ahow o Bighes pes 1 metanorrhiss

than the phyllitie tyses of the Sinlehekin swse,

eve quartsitic misssehiate sné sicesehliete sentelisning, in

ddition o yuerts, bhiotite snd muscovite, one év sove of

gevnet, elllizenite, on

the f&iiﬁ@iﬁg'%iﬁﬁgﬁigé ¢ felusite,

gteurclits, and plegioclens,

The less mieceecus Typee shew @ slakby, pleney

felistion, The more sicsesous variatics often show stronp
tzses isselinal feldlng

miner felding and ewumpling. In zos

with axisl slspes pevalliel 15 ths foiistion asn bs obsssved,

smstinss lighter auaris=faldepsr rleh lantiouler banfs cooup

in ineigient %t<

Host of the sehictes wsather 10 2 susly »ed solow,

light=eolorsd vavloty wosthers pels wellew, Anothes

varisty risher in guerts and feldsper and elth blotits
roestristed to smsil single floeks, bas & sugery, aritty

eansistensy and erunbles 1180 an Lsoerfeetly indursted

sdvad

sanastone, ‘The nors @%@%ﬁ%@a@ yarietise ave asuwasy e

than the gussis or ﬁ%%ﬁﬁ%?@%&%g@? vlsh varietise, Cuavis

exudatione in lenser o» Zpnots ave sboman,
Tehle 11 sives U penoralliad minersl compositions
for the woois degerliad in this ssetion, Losalities fron

vhish the sponinens wews tshepn svs shown in Flate 113,




ﬁﬁ ?%% is & major sonstituent in all the wosks, It seeursy,
a6 in the geartsites, in irrepular eceuidimensions) gralse or,
zove ravely, with preferred orileatution (¢ = ause =more ov
izse perpendleular Yo the plane of fellstion] =2nd slightly
elongetad,

Biotite is plecchrole in reddisk brown {of. susvie

%

sevssferietie vbieh fe Touné Jiﬁf‘%ﬁ@ #

git&gzi . out the purey

srglilasacus sebiste, It forme beede of interlcebine

tee in subpeealliel orisptatlen with Interstitiel

auerts mné feldeper; or Lt oocurs e sestispsd flsbes is the

in querts end feldepor, Individusl flukes of

bande plehes

blotite show no slgn of deformstion »nd yet spprepatss mavk

folds ip Uw follation by an everls

the flezuven 20l
| angemont of individusily undeforsst

enal sves}lef, Plste VI),

ryataliisetion of the biotite has outlasted the deformaiion,
primevily
n the steesie rish 1n blotile, Thess represent the mowe

ve and the slusinum-siliests sinersle osour

sygillasesus, lose sepdy layere,

Blilimanite osowrs in tve forme: Tibrolite, and

# whish in erops section ususlly show s dlamond-

sheped outiine, Hoat of the sillimsnd te-beseling vosks
%JQ ‘%@iﬁin of the fi%?%})&@gg ig —

sontein both fypee,

hown in ¢ speelsen fr ). he poek

i

@ jeeslity (8 (spee, 10




shows strvoag folding and the blotite hes been partly sonverted

inte Tibeolite., The fibrolite is bent pardilel to the folds

while the sepsining bBlotite only merks the folds in the form

8f palygonal sres, Fibeolite slsavhers Sedurs 68 lnslusions

in plagioclaag, queets (fuseriissel), 2tauralits, and

L

asuslite,

and museovits, freguontly forsianp an intoraal Yt %ﬁi% whieh

The L sarksd

sften ropressuts trus helsslitie sivusturs,

by the fibeolite is suesh wurs distinet than the 8, af marked

by the biotite and the Tibrolite outside the host minwral,
This meane that

i

the bost sinersl has pr

stopted the 8y ~forning

sinsrele Irom fhe sost-kindmatic ovysialilisation that has

affsuted the votks end weskensl thelr schistesity, In one

i

peciren the Tibrollte sppears clessly related to the betier

iiz28 prieastic fors, 1o this vook the sllliimenite

Gus Bats often with & broader prlse in the

santes, Bilotlite projeots 1600 thess mete, I anoths

hedwesl sillimanits srystels see inte

speginen, auk

an andslusits povphyroblast se thet the 110 faeses in

gilileendts sonfors %0 the 110 gleavepe in sudelusits, This
is iaterpraetsd ke vopresenting & ecales
#iliisenlte gralue ere cuvasionally surrounded by augen~

i areng of felly sorlelite thet pees lnto lavge Buseovite

The foregolang Geserlption auy be Lntewproted in terme

tion

67 matesorphls histery ss follews! (1) & period of defe
& :




€1

panied by eryetallizetion culminated in the production
of well-formed sillimenite and of aliphtly iater fibrolits
devived frow bletite, Sinee the fibrolite 1s sasooleted with
grismatic aillimenite the naxim

katasonsl, 7he minor folding in some

g tempevature vesched was

ef the rosks weprssents

folding of sn earlier follation, The folalns

&y have besn

& reaction of insompotent voske t¢ & lute phase of the originel

or 1t may veprasont 5 later deformstion net
is

ction sinese

tien,
continucus with the firet, Hewsver the minor folding
hase of the original dsfor
i, distinet, less complete synkisematis phsee would be

belisved to be & late ;3

expected to produse a mineval ssesmblége indicating a loves

rature then the firet, Tomperatures do not appesr to
botwesn phases. (2) The synkinematie
phess wan suseseded by a statie ph This 16 shown by the
oriented porphyroblusts whish

heve dropped appreaisbly

inslude vemnsnte of the earlier schistose fabrie {8y} as well

&5 misvofolds (helesitie atrusture), 23 well as by the

development eof the anti-etross mineral sndalusite in rooke

which eeplier prodused sililmanite,
sontinuous in time with the synkinemetis she
the 811l
retrograssive, hydretherssl pha

dsvelopment of sericits sroun

Andelusite forms large perphyroblasts whieh enclose
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groundmass sinersls, Its presenss confivns the evistencs of

pestkinsnstic metemorphien, It mey be surrounded by large

only as small

muscovite grealins or somatlees mey secur
irregular remnants encloesd in lappe patohes of serieits,
Alteration of aniniusite to muscovits and serisits s

indlested, VYhers such sltevstion hes taken plese some of the

biotite in the vosk has besn conversted to suscovite, The
alteration of andelusite snd sillimentite lef, giiijsenits) to

2 iure

museovite and serisite 12 interpreted se 2 low temper

ntisni. This has been dlacussesd by

variety of potash mets
Turner (1948) pp. 117-118 spa deseribed by Billings {19958),

In the votks deseribad sbove, the wesetion invelvimg ne potash
introdustion, that le, orthoslase plus sillimesite {andalusite)
t apply sinse the

plus weter to mustovite plus silies, dses ne

majordity of the rocks sontaining sluminue silicate sinevsis

lsck orthoslsse {ef, Tsble 1Y) snd potssh sust have baen

intradused to convert the sadslusits snd siilimenite to
Bussovite,
Zteurelits le polkiloblastie snd contalns eillimanite,
gusrts {uhich may be faserkissel), and megnetite., The fast
oras later than sillimenits iniicstes that

enpevratures logally during part of this etape dealined to

1. In one vook andslusite sad ateuraiite beoth

hotter mecosons

probébly aimendine, is polibileblestis and
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raaghoe & ¥ : chasrvad dlameter of 1.8 mm, Orystal fsoes

ere often vell-formed, In some cuses the foliation bends

biotite

round the gsruet, in others the garnet truseatss the

etrsake, In sueh sases & peveow, clear, bHiotitasfres sone

sxiste awe

nd the garnet eryetsl, The gernsts sre ususlly

srasked, have & limonite stein, & fov others have

ineiplent development of blotite slong the fracturss snd along

the boeders, In one voek adjagont garnet prains ossur

together in an sugen~like srea supgesting thet they awe

mente of & aryatel whish had undevpons strenger datormstion
then the garnets indicate elsswhere, There 12 no sion of

ratation of gernets, The sbove evidense indleates that

garnet La both synkinemstic snd poat-kinematis in ovigin,

Singe garnet La » brittle sineral sows of the frecturing sey

, rapregont & 8441l later phess of deforsetion.
'ggggﬁgggg bas besn mentioned ineldentally abevs, It

may be in the form of sericita surrounding snd replasing

andelusite and afllimanits, or in more or loes squidisensionsi,

ireaguier grelne which have Yorwsd from sericite and have

groun aovoss the follation,
soptein fibrollite,

slmultaneous esgeagstion of magretite, In one spescimen

Joms times musoevits veplases biotite with

museovits and bletite have been sheavsd to form atréaks of
the musceovite shows &

serisite, ?@%,r&ﬁﬁﬁﬁ erientation of

complete independencs from any direstions] sentwel,
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Plagleslsse {oligeslsse-sndesine], nalnly sosurving

in the blotlte =leh etrsaks, snalosse tourmaline, apsatite,

gusrts, ssgnetite snd flbrelite, The ineluded opsaus aaterisl
and fibrolile form helezitie stregeiture thus indlesting pre-

plagioslses Telding., 4s sbove, lef, sillimenits] ths sy ls

more definite than the s,, PFlagloclass hecomes & wors commen

sonstituent in woeke that sopeoech flos-gralined pavapneissss

in composition and texturs, Huch s wook may have alternating

ﬂg

bands of fins-grained guerits and Bletite with ccossional

laze gralng, snd nore sosvassprelped bands eousoesd

of the sase mpinswals but with a higher proportion of slagilociase,

Theses evidenily reprodent oripinaily nove sruillissecus bands

{s42itien of soflup in aluvinus »ioh Bande i3 Glecusesd balaw),

The finer grain size in the guariz-vrich bands 1 & conson

ghereatoriatie in the sshiste,

& spepimen sellested necr = guartz-foldspav-sics

stite snd vlose 1o en interbadded lime-siliests band

pogn
sontaine sbout thirtr-five povr cent plagiosisse {in 45-50)
whish occasionslly forss polkileblastie erystales allghtiy
lavgay than the survounding praine, 7The grals gizes are about
guerts and biotite, This rosk is

G4 mu, The insluclons ave
svidently devived fros & sodiment »ishey in éxleius than those
rotks provicusly deseribed in whieh plagloclsse is net

eleas or sofis

sbundant «nd hes the compositien of olige

apdssing,




Pleploclisgs, then, Bas sleo perticipsted in the noate
sillimenits phess of ewystzilisation, The development of
plapioelasgs, srimesrily in the sore sveillsescus %ﬁﬁ%@,

suig2ste sods metesomaiise, The bends wich in slusinus-

siliests pinswale wopressnt the oviginaliy purer arsillscscus

isyers in the esdiment, Thess luyers would norselly be sooe

would bhave o be intvoigsss

in snde snd thersfors sons gods

te help form the sonslidevable smount of plesivelase gresent,

The prefersptisl development of slagisclisee i the srgpillizesous

bznds rather then iu the sows silicious bands 12 considered %o

be & funetion of evallabie plumink, The cosrsar-gwsin glze

in these bands would mean (haet heve shosiesl resetions took

shly guertsose banisg

plage sores veadily then in the hi

aryetallization in thess layers may have been further aided

e spevated ln thoess

ism whilch sppesva 1

by the wstas
bands to some extent., Duxlng the pevlod of defeenmstion, the
more ewriillecedus bends, whish as stated above avs pove
favourable 1o chemleosl wesetions, heve in this ares ehiefly
tented to cevelop muiess, 2pd the preciplistion of uote-
somatisally introduces sodium in these hishly alusinous banis
appesrs to be entirely posi-klnemaile (statlie) in this wsplon,
The avsunanl for sodiun metesomatisn le weskenad by %@% iaak

the Jlovw

of cemparvative chemloal ansiyses of the eshlsts and

wnieh

the sehlats wove devived, 4 seviailn

grsie vogks D

part of the plaglocless, of course, must b2 consldesed
P




syngenstic; 1ts suantity would depond on the smell but
variable orlginel sodium content of the argillsesous parent

wanke,

Orthuslses le not cowson in the micssahists, Howaver,

sugery votk (fpee, 23] sontaline ls sddition to

ege, sbout 20 per e2nt ovihoclens sestiered suong the
gus#i2 gralins, This ro2k zlse contelng blotite and cscasionsl

svoge-outting muscovits flshes with sappetite Lnslusions,

Another spocimen taken nesr & granits peges
orthosliase porphyeoblasts up to 1.8 me, in slse with

inclusions of guerts, blotite, z2ad levge ssounte of finaly

éigsenineted megnetite, Distite ?@%%%g repleosa garnet, and

we of the muscovits ls

suscovite parily veplecos bletite,

intovgroun with quarts in & roplecement pattern reseshling

myraekiis,

Host of the potassium in the miessshists 1s bound in
biotits, Oypgenstic ovtheslisse wss ocheeeved is conslfsvebls
guantlity 1o only one band, The orthoslese povehyroblssts

foreed in the visinity of ths gvanite prpaatite dike ave

tiem, The added

fntesvpested s the rpesull of potash metasc

notazh spd silies sve balisved 1o Bave hsen dewlvas feon the

apen of the pegmstite dike,

Hagnetits ls s faivly commen sinor sonstitusni and
occurs S8 finely diseenimeted inelusions, woundsd gralns, oy

slongats feathovy-adged praine slonp olosvape %ng% and slong
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the mavzing of biotite, gnatite mey vepvagont

orizinsl excess iwon, snd sowd of 1t mey wepresent lvon sel

free ss & vosult of repladesant of Biotits by faliaper a»

susesvite, Osceslonslly, howeves, waplsesnent of Lioiits by

zasoovlite o serlielte is not sesompanled by the g

of magnetite, The & » must have glgrated slsevhers,
Tourssiling cssprs in some o7 the sigsssnints, 12

Sa%,

plsoshrlisn 8l & - colevlaas, © « elive-gr

Ygah of the avidenss depsrsibed shoves 12 &

& epseimen frow lesalliy {22}, The epecimen epmec fro

¢ internclated with

i1t porchysoblsats whieh

inoiude felded Tidrwolite, seinelly

surrounded by later sericite. Desldes sscurring ipn the

sndsiueits, the fibrollite setuvrs in susvis, Pl

in serinilis streaks that trvaverss the »oek, Oeoaslionsl

ross-sutting museovite flakes &re prepent, Prash appesring

5 1

siseless (approrimetely 4n 28] oseuws in the serisitis

atreske and besidee Invluding eillimenite sontaine mapnatite
snd foursalines, 1t zeems 10 Beve fownsd feon 29=isitis

saterisl sud te have imeluded undlssstible

plagioslege iz Soned bBul the borders are only al
sodie, Theve Gar hove Been 11ttle mipwation of anleivn inte

= tha felsly Bish ¢

thie rook fronm the mevbis; for g

indisetad by the well-Torasd andeluslts, 2 pleploclege




vensidevably move caieie than oligoelage would have formed

47 thews hed bean prpresisbls eslelun intedauttion,

penle pesrby contals lsbeadorite, Oone

sisoghealisn: 0 = f&n, & = solovisds,

&

svite,

piongebliete

ibed above, ave Lpterpeeted 1o e
1] 3”?%%%%%?@;%@.

tie phass,

gras weps kateionsel,

L

spng €,

{BY Statiec phege, Thie wes eonltinuous ¥ith

swtn,

ghown By leost sillisscite-andsiasite it vas
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gtaurelite, andelueltes, and plegiosinge, Himseals such

guartz snd biotite, whieh bsd been forslng durlng the

gynkinematie phese, contisged to eryeteliise, often with the

résult that some hornfelele textuws wes superpossd on the

herlited sshistosity, Tenmperstuves were sssentially hottes

magokonsl,

(€} metropreseive hydvothorssl steps, 7Thls wsas
loeally ssacelsted with & late phase of vepested deforzation,
It is chersatorized by the sericitisation of efliimsnits and
sndalusite, develspment of muevovite orystalis whieh ars almest

sompiately frae fron any dlvectionsl sontrel, and furt

plagioelags development, This phsas evidently vesched s minor

peak with the fermatlon of muswtoviis porphyroblests and

glagioninse, The plagiocises thet formed only lesally in

gerieites streaks 1s oligoslase, Tempsratures were mesoszonal,
probably eooler megosonsl, and in part even lower, Some of

the minsvels formed durlng this stuge have subsecusntly heep

sheared in the developmont of sewrisitie stwasnks, & of the

serieils snd suscovite developmont in this phess mey be

sspoelated with phase

{5} Loesl potssh metasomatiem pevhaps conneeted with

ome new viee in tempersture, This 14 charpssterized by

porphyrobleatie grovith of orthoolase, develepment of sussovite,

snd partisl bletitisstien of gaenst, 7Thisz loesl phese may have

suourrad during the later purt o peoshape 8% the end of the




)

main atatie phaee of metamowphise (8},

grained pavageisses
s poresnteps of the
th

{ef, definition shove] make up & lawg

satanovrphosed avpilliasesus roshs in the #Q@iﬁiﬁg of Hov

Balmon Uresk, Two tysee osn be dletinpuished: {a) these

spaous, snd (b} thoss that are distinetly

iaﬁrﬁ@gagﬁﬁgiaﬁlzg %y%@ {8} 12 not mavkedly bmndes,
The layers of unifors composltion are soveral inches to
goveral f@@g wife, Differant luyews vary in the bistits/
gusrti-feldspar vetlo and exbiblt varying shades of gray, The
%@2@? in sny one band is not sntirely uniforn howsver; small

sgattered, imvopular, 32%&%*@@1%&@%(?&%%@%@ ara often resant,

'%i%?@§%§§§§ sxapination shows that thess patohes consist of
gusrts-piagioslase agaregates or of slightly larger plagicelsse

alf ineh hands

graing, B rogka show onesguarier o opesh

B

het heve an slwmost spiitic texturs snd whish sentais ausris,
L3

gernet erystils, Hbort sshlleren<like, nisawrich gtvssks swe

faldepar, snd enell fleken of blotite, snd zometines ¢

aften present,

2 {b} &re dash rosks ﬁﬁkiﬁiiiﬁﬁ\ﬁiﬁﬁﬁﬁﬁﬁiﬁg

part of vhieh are slmoet purely sicssecus,

snd part of whilch, verylag fron lishter to davzer, svs copponed




of mizturss of blotite, susrts, and Teldapes, The vooks

ine contain 1ittle Enots or emsll susen~1ike lentislsa

vomposed ef feldepsr, qusris, and = smell amount of bieotite,
Thess lenticles sopetise cuslisesee to fors Lizhi-colored

pinebing end swellilng streskes, The ceonmpouition of the

surrounding veck 1o unifors up to the seveine of these lentleles,

?%%‘ligﬁgwﬁﬁiﬁﬁﬁé kanots snd atreaks #an 10t be

in feldspar or spriched in mafies,

produesd by aotsas

sorphie differentiation sines the aurw

rosk is aot lspoverished

ndlae ook is unifors

| {4 :“‘7

1y by thelr slishtly

The composition of the survou

gontaet, The knete 258 streaks 417fer on

larger grain sife snd & reletivaly greater shbunlense of

slley smount of Biotite, The sinevals

plagioalase sad
prasent ave the seme, snd the type of plagleslsse ia

sssentislly the sama, It would sess lupossible for the

iﬁ}@@ﬁi@ﬁ of & ellicete 201t to produse isclated

sugen-1ike strueturss which ere surrounied by undeforsed roek;

mereover the composlition of the nlnevsle evyatallizned from
t would probably be dlfferent fros that of the

* bands conteining lavoer

intey woak, ‘%@% isnticlies,

ght be tshen as pepresanting

smounts of feldepathie materisl of sedimentery avizin,

Howsysr, statle sods met
felintion of the vosk could produce the ssme results and would

Letter aeeount for the ceareer gyaln sise in these guartsio-




]

feldspathis lentisles,

Legal svidenes of potesh setssomatiss in thess soghe

¥ill he dlscussed balew, Hany neww

w, sross-sutting

dioritie dikes with fectusess thet Lndisate intsusion

granc
as well as veplacensnt cecur in the sablats, Lavper, sille
1ike bodles of gws

npdleritic composition and unifors asplitie

tazture ape peedent, Thete will sles be dessribed below,
B

iighter eolorad, more unifowaly testursd tyoe (&) shove an
&l

Bie

most grancblastie texturs, Irvepular-shpped graine of

€1l ts ave oviented povs o laps uniforsly

sraine lie sovrdse the sschistoslty

sehistoslty; yet some of ths
&t various sngles Indiceting, a3 in the missseblsts, thet
duris

z the latest part of the serlod of blotits erystailization

girestionel conteol wes lseking,

& flskes {ef,
mmenly it

Blotite ctcurs 85 atrsals of interiaskis

gehlievenilie streshe montioned shove), but meors s

sppine that arse often indsnted on

lans evyetals, Is bands

thelr 001 faces to secomodats plagios

where querts and plagletlase ave relatively coarser grained,

biotite 1s lees sbundent and some of 1% sppesvrs only intove
stitially in the guarts-plagloelsse sopsie, This doss not
nesesssrily nmean %%&§~§§$§$&§z%%% is voplacing biotite slngse

hew in

thore iz no definite evidense for sush a resotion eit

the patiern of thelr eontasts or in the presanss of secation




products. It &¢ suzpested that, as orystallization ocontinues,

biotite is evidently net abls to ewsel sufflelent
eryetalioblastis forde Yo msinteln erystal faces aguinst
grouving plegloglsase,

Bosstines 1%

tuarts couurs in irregulsr greline,
forns an agpregste of Anterviceking ewslns thet indlufe sone

bBiotite

or plesgliotliacs,

néd eguidimsneional,

Fleglioslsss Lis menchblaatis
Polysynthetle twinnlng follows both the albite z2nd pesisliine
iswe, Zoning ie infrecusnt snd the sones show only slight

varistion in somposition, The plagicelsce in the pevagnelsses

iz sodle andesine, It inclufes blotite, apatite, snd quarin,

Gesesions) "his

iy 8 plagloclase gpralin 12 lnsiuded in geenst,

suppsats that at lesst pert of the plagloclsss has Torssd

tafors or during the prowth of gernet, The grain sise s

§ ma, Some plupieeless forms amell porphyros

ghout U.4 o O,
bleste thet vwoseh & gilge of 1.0 un.
The compnelition and abundance of plagisalase 1n thase

soaks indieates (het ealelun was & ninor but eelatively

mportant constituent; yet sodium is otill movs sbundent and

must in part have been introduced, The prosence of bletite

snd gquerid In plagiosliase and ite development a2t the szpense

of bietite Indieate a preferential growih of plaplocliase

ses that iz saceibed o gode motecomatise,

during & leter ph
gted as the esesult of thevnsl

it sight sliep be interpr
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petamorrhisn 6F an orviginelly Teldspathle metamorphis

under sonditions feveorsble to plsploslsse devely

howayew, therse le no indlestion thet the sodiae conteined in

the welatively late plugiooisss wes preosent in the posk during

its seelilor pheses of srysteliization, 4 sertaln pereontupe

of the plaglosiass would, of courss, be ayngenstl
Orthosisss & misvosilane ls freguently present,

sonntiens in considrable smounts where the rosk 1o adjegsent

te & dike wish in potesh faldspar, The potash Teldeper s
poliileblestis snd lnoludes gusrts, Blotite, snd plugiosissse,
fione of the indlusions of plagioulsse sre pertiy (o completsly

trapaforuad to ayraskites, Plaglociese gryntals adjsesnt to

potash feldsper orysials have myruskite on thelr bordsrs, In

spesimsn 39 potesh Telisper i¢ loesiized in artss that sesn
to have & preepoinsh feldepsrs cetzclestie strusture vhish has

bgen subssgusnily veepyetalilses,

replsctnent texlure resendling solaciseils strueture acaparsh

te the *"psuedo-sstaelsstis siructuse® deserlbed by Anlersd

{1924],

(b} The sheve cuseription aleo sppilss to typs 18},
the sheeply Banded pavegrelieses, 1t only nosd be added that
the mers sirongly defined bands contaln interlecking elongats
finkes of Blotits and somstises o pusssvite grains, Thage
bends are s52%ually thin baade of slosachist and disslay faatures

similsr to thoss dessribed under nleaschista,.
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Testurss, bande cesur iR which suseovite has serstly replaced
blotite; this late suseovite insludes sillimanite {(specinen
41}

Coignen sausszory ninernls ave

shisatio sshens,

indioating salelus in the original eedinent, apetite, and _
magnatite which often has fuery #dges. Orthile 15 ceossionally

isline is less somaon,

The paragneisses s8d 11ttls to tie

%,

selamorphis history detevnined in the shyllites ang

snsahists axospt 1o enphauiss he poste-blnsmatia phass

T

e avidence indlesting some soda metesomstien is felxiy

eomslaslive, Hoat of tie pareznnicess aes fins grained end

#st poephyroblastisg in other wowds, as far as sollus

matasomatisn has ossurreed, At has not veashed & degres stvonp

wisal porghyroblastic fosms af

engugh te produss Lhe more 17

replasenent, A preferential growin of plagioeiass during &

late phess, espesislly in the cosveer prained Ytype

some addltion of material, The osssclonal 1ight soloved knots

éni stresks chaerved wegsscopleszlly sre interprsted as the

beginning of » trus snulseoss

elrusturally conltrellsd sods metaszomst)

The position of metemerpbic isepgrade in the nissschists

iz vomplicated by evidence of & more varied watsusrphic histowy
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systematise the evidenee observed in the micsschists, each
sprlivsble wetemorphls classification will ba considered

separataly,

The gynkiansmatie

A, Eynkinvsails metamorpbie

phases Ay sn@ Ay have besn dizdusesd abovs, The Tirat, 4,

was the prineipal phese of progressive netamovphlss snd

duged the felistion, Ia pert of the ar

wEre % 4 , 3

folded the follstien, ¥Tie prode

1y at slightly lover tempewsiure

B, TFostkinemaiie metamorphisn,

eoniltiong eantingsd efter ssaestlon o7 the

ight dseredse Ln temperaluve sdews o be indlestsd,

ras LE

Bteurcllte, indisstlve of holler swecsonal Tam

found enslesing slllimsnite, Bet later sndalusite,

locally ensloging =teurclite, fovns larpe povphyroblasts,

This mineval hes & wider feepewsiure vange than steurslits,

but 17 well-forued, 11 18 &t lesst mecozensl, In the

iﬁi%&f %;%%i{%«%% z‘%%ﬁi* . %@z%%?




In the Biperel HAL1 snd falmon Sesdouws sveas

#illimanits 1s ococeaslonslly precent, charseterlzing the
gynkinematis phags & keatezenal, Hines lster andslusite

snd gtaurcllts are lacking in thess avess, 1t may be sssu
that batasonsl tempersturas sontinued into the poat-

age aithoush stvong setesematien in this sres
1.1

sey have eliminasted slusinus-exeese minerale whileh won
ingleste the tesperstures provalling during this statle phase,

Fostekinematlic erystallization during phase B i

avewyehre avident., The tendensy toward produstion of »

morafalale textues, the polycossl avge, the porchyvoblastie

selusion in

grouth of nou-oriented slusinunesiliestes, the i
gus»t8, museevite, plagloclsse, andslusite, end stsurolite
of minswale markiny the saxlisr» follation, hsve been noted
apove, |

mpanied by leesl

& ratrogressive phess, 0, soow
nal aetivity is mevked by the

dsformation and hydvoll

deyelopment of chlorite and gerielite, 1t cowresponds to

spisonsl econditions,

11 Hetssomatie metaucrphiam

ism fe at present diseusged only

tis

Hetasematis matasowp

with pepavd t6 e wather lisited snd leocal netas

grved in the schlsta, ALl the stronper degrees

of metasopstisg s & poeult of vhleh achiets and smchibelites

heave basn eonvertad into puelages and gransdioritisc voeks will




e desdeibed in

fig tie wetansrphicn, Ho dafivite evidencs
of sotssometion exials in the sehlste, Hovaver, the

Ende and strésnis of guarizo-

hie saterisl in the seveagnelissss supoeste sods

netasomation, Ureferred ovlontatlon of plagioclase graln

wag obsevved otoasionally (ef, quartzites)! lodleeatise the

This plaspiogisee

#2 lg 5o eovidesnue for potash
intreduction durdng the synkinowatis shase,

B, TPostebinenstis melts

i, Jodiyn wetasemstlan, The prestest devalossent

iiisanits

af pls

slase hos oncursad aftor The poslod of

formution, Flagloslaaz {neledes allllsenits, 18 fPregusntly
z

poikiiehlestio with gquaris isclusiocnsz,

with L= favoursd velative %o that

r gdoury ia areas v
amsie e ates

af serisils, sussorite, and Bletlis,

wsuld have te be added hare unlese the sevlelite was in paet

paragonlile, The schistose guartsltes whish weuld sormally

e ezcected %o bBe low in sodins contain

plagisalsse,

The most significant gvidanss for sodius petasssniises

isme content in the srgillzsecus
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rocks from the Sinlshekin sres to the Salmon Oweekedineval
Hill avea (ef, Teble I snd Plate 111}, Rere large amounts
of p}.&gt«hﬂ varylng from eslele onmhu to sodio
andesine indicate the presence of mows sodlium than would
noraslly be expeeted in argilisceous sediments, The searelty
of sluminum excess minersls in the Salmon ﬂﬂvmimnl Hill
ares also suggests that plagloclase developed st the expense
of these minerals, |

The low grade phyllitie sehlets of the Sinlahekin
area whioh are nummd by no pavaghelcees mﬁ_-ut markedly
with the sillimznite-bearing and staurolits-besving mioaschist
bands and streake of the Salmon Uweeek swen which ave sssoeisted
with gquarta-feldspethie knots snd strsaks and with abundant
feldepar-rieh, fino-grained paragneisses, Thise taiiutu "
definite conneetion between the degres of feldspathisation
‘and the degree of ﬂglm metamorphien in the two arveaas,
Obviously, the additlonal heat vequired for the formation of
the higher grade minerals was supplied in connestion with the
 feldspathisation process, The rocks heated by a direet influx
of heat would be those direstly subjeeted to metacomstie
feldspathisation, but, of wﬁno'. the tempersture wnia also
rise in aé:auat rook mase®s undergoing isochemionl metaw
morphlien,

£, Poteseius metasomstism, Examples of potassium
introduetion in the sehists have briefly been mentioned, An
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sxemple of potsssius introduction in a guertsite at & fairly

bigh teuwperature without the Tormstion of mussovite has heep

given {of, p., 38}, Hsre potash~feldepar weplaces plaginelege,

Lhion wes

This indisstes that the astesometie plaploslsns fo

fn the ilate stuge

sariise the of potassius introdustion., An

sxample of the formstion of orthoelass snd mussovite hes besn
#iven sbove and been ssalgned to a late stage of B,

sillimsnite with subsesuent colledtive erystallisstion of the

serisite into museovite porphyroblasts le intevprated ss due

te a more genersl apresd of 2 lower temperaturs potsssium

metasonstisa, This mey elither be an expression of the main
phese of potessium melsoometiaze in the sres but respresenting

be & sepavste low

its %ﬁ’gﬁi"'; %‘&%ﬁﬁ}vﬁ‘?’, merging or it

temporature hydrothevsal phase of potessiun metasomatisn,
theugh this appears mush less likely (ef, below),
In the Sinlahekin aves {Zome III, of, below) the

effeats of potassiun metesopatien are not as appavent, Blight

sevrieitization of sudnlusliie and somes of the fine pralnesd

musccvite assovisted with lete ehlorilts night pevbaps be

interproted ss supgsaling winor potassium eddition under low

tepperatyves, Ho low temporaturs hydrothevaal stages of

metssomstiom are ineluded vnder shase 4,
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On the bezls of the evidsnce found in the phyliites,
ilsave, the two

fold senal

suprtEites, miessobiets, and saray

acheme eateblished on the basis of the lime-silicats sooks

ean be enlavged te inelude s third sSone scapslising the
shyilitis sehiste of the Siriahebin ares, It has been ahown,
howevar, that the sypklnematle and stetle phases seveslss in
@ifferent aress of metamorphie srgillites represent slightly

diffevent zonal econditions,

The zonss ars laegely eetablisbed on the basls of the

lims~silicate minevels snd partly on the synkinewatie minerals
iliites,
prodused in poat-Rlnemstle time ave censldewsd as
Plste 111 show:

Slight varliatlione in coning

ef the metemsrphie arg

[

psgsublazas,

on the primevy sons

af the st hie lsogwmude znd

gritiesl speclmone wers taken,
done 1 is sguivalent to sves (B) of the 1lsme-siilsste

rogksa and i chersotorized by wollsstonite, gropsularite, and

ala shavseterise the EBatszans

&

%i%%i%@ﬁi%%g Thege niner

Zon® Il 1s sguivalent to sres {2} of ¢ liss-silisats

vosks and 1s sheraeterised by the assesistion diopside~gquarite

ealelts plus seapelite, 8111%msnite ls also present in this

zon® incleating that 1t sppesvs et & lower tempersture within

the katszons then wollastonite, Thie %ons corvasponds to the

soolest part of the ksteSone, & eertuin lowering of temperature




o4

f4 post-Einematie time s indicatsd by the supsrimposed
gtatically~forgsd staurslite and sndaiuelile,

A an the Beals of e endalusite-

Zene 131 1o satshilshe

hyliitis eshlete, It sovvosponds 16 the esolsat

a as fay 48 he synkioesstle setanerphiise 18 concerned,

af tsppersiuse In pest<kinemstis time is

sted by the sepsrimposed statitelliy-formed

sasphyroblicte, Thus, i post-kinenstie tine feuseratuve

gonditlons in the avens of the synklnematle sonss 1T aad

rerly oqual,

had besons Boes

ftes, subaldisry bBovnblende wgi%%%@%i@%%‘ and

vasks that cen by g%%@ﬁ te be BEtason mtieslily deeived =

%%%%i%@%ﬁ%@% sxtend well

these zoe wideapwesd in €

inte the grapnodloritic tesraln on the west That nekes up

ehopen Tange,

Bleh nountey on the gwant of the |

The smphibelitss dnslufe rocks probebly bath of

gsdizentery ane I BeoGs farivation, ;gyﬁ bolites Zﬁgﬁ%@%”%%ﬁ

izg-ailiestes, spd sisssshicts in the fZeoteh

=1 eoataln diopel

& %@%@%ﬁ%@ th L B
ephibolites

kaﬁ? 2 ’}7« i ;gwg%% 2&& %3 i e

e ﬁ%ﬁ%@é%gg Budiy
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usually divsstionlece smphibolites, presussbly highs
hebly ortho-smphibelitss, The

@gﬁ?@% gif%@’%gé@z%g g%%%%i%ﬁ %% %;a ’

ssrhibolites neevail in the fslamon Uesek aven,

ortho-smphibolites ooeur in the Blus Laks arsa ia the som
less stronsly wetsmorphossd novihesstesn part of the veglen,
Mota-yolosnlan of the "Ansrehist® seriss heve besn idsntifisd
sevaral miles nowthssst of the arsa mapped,

In égig‘ﬁ?wﬂzﬁﬁ'ﬁglﬁ those vooks will be deseribiss

stis transfornstion,

which show little or no metases
Hetasomalle fevivetives of the amphibelitss inclublng gnelcszoss
snd direetionlesss vavieties will be disouseed in Chester 111,

46 in the misasehists, the grads of uetss

rphlen

inessmses to the went and southwest, posos of

deseription the smphibelitss ave dlvided on the basle of grede

of matamorphiom vather than of gensele,

finlehsikin

sphiboliten soour in the

Blue Lake eves, Ths rotls sve chlovite and Blotite~bearisg

fine grained smpbibelites, They are chevasteristicenlily devk

graen to blaek snd ave lass follated ther the nore arpillboscys
rosks with whieh thoy ers sssosisted, To the west thele
%%%&%ﬁﬁyﬁiﬁ’g?ﬁﬁﬁ isersnsas %ﬁé;ﬁﬁﬁg psss into aieritie
gnélases,

In thin esetion thess rwolatively low grade asphihelites

B




are sshistoss, but »ith 8 superpoted hownfalsle fexture, 411

theas rosks arve fine grained, Homs ave povrphyvoblastis, Ferede

magneeian uinerale predoninate,

Hornblends is the dominant sinsrsl with ylecshresias

X = pale presenish yellow, ¥ ~ grsen, & « green to blus-grasn;

and with sn extinetiesn e/% shout 25 degress, Howsver in sone
of the roeks 8 pale presn astinslitie hornblends dceurs with

% =~ soloviess, ¥ and ¥ - 1ight gresn, and «41h extinetion o/i

nout 18 degrses, The paler vaviety may Torm Zarbonsehiefes,

more ecsmonly €6, tham the green bovnblende, Other sryatals
Yorm slongefe prisss or mors squldimensionsl but still festherye

ains which are comsonly in sgpvegetes, Yheve

edged subhedral gr

horpblende 1a Insluded in cusrts o feldaper it fores long

seiculsr prisse, The setinolitie hornblonds whioh uspally

forss gerbenschisfer repreasents 2 elivhtly lower srads than

he ateongly plecchrols gresn hornblends,
Biotite is velutively abundent snd cesure in dscussate

big hernblonde soprapats

tiiet sesure throushs

out the sres ln rodka that ﬁ%ﬁ%%&&, or have sontained, green

hernblends, 1%s pleocehrolos fe 4 « pels stesw, ¥,0 - olive

green. Blotite is veplesing horalliende in meny rooks, Hvidenss

for this le the prossnee of Irreguler blotite flakes mevzinsl
te the horvablends and =las the superposiition oF vandomly

hesnblonae

oriented hiotite flskes ob pertly directionel




sgoregates,

Chierite is present both in vooke W
pale horoblende and 15 »ocks =hleoh contiels the green horrbisnde,
goumanly in the Towvmer, The optissl prepevrties

thet 4% e olinoshlors, It L¢ Beat developdd in one

i} in whieh it forus lawvge povabyroblasts

restbhing & paxisgs obhesvvad 2188 of £.0 we thet stand eut

propinently o2 the westhoved surfece, I thin seetion thess

laste appear 22 Individusl flaker or interlosking

rapates wilth unduletosy extinetion, 7re shloriles follovse

Be G=finite puitern i the vock, 1t ensleses hovpblende and

bistite, snd Lo obvicusly later than the bornblepis and
bilotite, This fost, tozsther with the lsek of prefersed

relastie bBabit,

srisntaticn ¢f the chiovits and 1ts pow

sugrasts thel the ehloviie rupresonis 8 sstondary pesk of

gryetallisation durine & silghtly setroprossive atepe,

usri® s oaessionally presasnt, It may be soatissed

e proundmens or losalissd in elustsra,

Flagiocelsse i generslily fipe gesined, Yhen it cocur:z in the
1ge At ie untvinned olipoelsss, but in voeks that

geall irvezular

sontalin gresn hoenblende 1t often ¢
sowphiyroblants of sodie andesine that srs freauently teinned,
Pan porphyroblests oontein nesdle-iiks inslusions of hovnbisnds,
The porphyrublants yauslly essnr in an a§§?%§%§% senginting of

fiffarsntly oriented, smaller plagliocisss evystals,




Fins grained potash faldeper is ??%ﬁ%§% in saversl

gpacimens, It l¢ wmows shundant in those woske in shieh mush

tiotite has formed st the oxpense of horsblende, 1% i# sleo
pressnt 1ln sinuts hornhlends-free veiniets in sssosiation with
bintite and guarls,

Bietitization of hornblende snd sassoeisted fovumtien

aat some introduction of potash,

of votseh feldsper wus

apparently at & low tamperature and of ghort dueation, 1%

probsbly oo=vasponds o the goriclis-suscovite alteration of
andalusite seen in the phyllitie miczeghista,

In one smphibsiits, whisch cesurs &t the contact of a
later diorite dike that a oparsntly was vieh in volatiles,
a3

speide, epldete, nyrilte, ezlelite, snd sespolits have Tormed,

These vooks cicur ehisfly in the sres avound the Horth
Fork of Dnlmon Uwesk, They ineliude asphibelites, bapded

ssphibolites partly contalninge lighiter gy

gpen diopslas-bsavring

laminse, gusris-besring plagloslsse~bliotite hornblends

gragulites, sné ﬁ%ﬁ%ﬁ%&%&ii@%;g

The finer prained varisetise ave dav: grsenish-prey o

1 The ters "mierediorite® s used Tor 2 fine grslned rook
sleiler to & pon-sebhistose ivoiit- but sontalning
plagicslses in esxeess of hornblende, Bilotlits may or
oot be present, The terture is grencbisatic but in s

vogis the Ttexiurs has an igﬁ@@gﬁ srpesvante,
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blesk, One lighter colored pray-gress bend on Funk Hountein
povrth of the event ressnbles the sehlistose sotinolite-trancliits
grenulite of the ®ivans Loke formetion® thet oseura to the

southesst ln the Gentonully-Plverside avea {af, Uhepter I},

This vouk vepressnts a lover metaporpiie grade ther
sphibolites around it,
In lses Tine-grained varietise, the 1lght solorsd

mave (istinst snd form

minerals, ususlly plagleeises, booons
gtrasks snd lopses giving te rvook & gnelesose appesranse,

i1l dleritle-lonking

gwons with large hernblends

evyatels and mush distinst pleglcolsee meterisl surround s

pod of horublendite, Such dloritic looking aresas aled seour
in the forn of bends, Thess leesl aress are iﬁi&?@%@%@% a8
the resuli of soereer veorystellisstlon produced shiefly by
the sddition of velstiles, Lavger aress of the came type of

bolite pangn the disensions of %ﬁyﬁ%ﬁig

regpyetallized amphi
gnits, Une sush oevurs noeth of Fimeral H1l) z8d scuthvest of
geimen Creek (of, peolegie mep),

e

dioritie snd cusriz-dioritie rooka, Thess paasapes

smphibolites aleo grede laterally inte mueh laveer

units of
will be desoribed iz §

In band specisons as well as mlevpgcopleally, the
o The

swphibolites exbibit an lmperfect pevallel elructure

hornblends forns poorly orlented individesl pgreine or

sgeregetes giviep the voek & grenchlastic texturs, Thise
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incicates that dryeteliisstion continusd after the end of
deformation &s in the mlosschiets desoribed sbove,

%@ﬁﬁéﬁg is of thres Cyiosgy i%; alternstions of bande
ined =nd with mors coerss preined horpblendeg
riiblende~-rieh benday

with Tine pwe

{2) slternstions of plegloslass rieh 2séd ho

ig} eltsvnations of horsblonds-plagloslese bande with
herublende~pyroxens-plagloslas ov pyroxens-plagioslace bands,
¥heve bending of type (1} oseurs, the plagloclsss penersily
inoressea and deeresses in grais si%e slong «1th the hovablende,
This differentisl eosresr regrystallisstlion Is intevpreted as
balng due to the iatroduttion of more sbundant velstiles slong
those layers. Bandlng of type (£) mey be due both te

Wl differsnces in

metamorphis differentlstion and to origine
the guantity of srgillssecus meierisl, The pyrovens bands
in type (B) vepresesnt leyers of pors dclomitis snd lsss
arglllisescus sedisent,

In one thin ssetion {(8,78,50,85)

imtion, Howsver 5

grumpled, suggsating sontinulng defowm

grancblastis textuss hus besn superisposed indlsating thet

eryatallisation hae lanted le: In this

epecimen whieh wepregents so intermsdlate svafe batusen the

smphibolites of the socler mesesens and thoss of the sesosonale-

glon, the bornbleonds fovme Jesapulav

kstatons]l boundsry o

eguregstes and clse wandonly orlented Individusl) subledrsl

oblsstie tendency wae dssoribsd in the

geaine, This glomsy




7i

phibolites of the scoler mescsons, Howsver in this wosk the

tendsney ls to forsm more sompaet, esulilmensionel slusters

than serben or fosthery-aiged gralns, The

and gralns rather

mors somEpael, equidimenslonal b

of smphivolites staticalily eryetelliizted unier wavasr mosoionsl

and ketssonal sonditions in the srea studled,

In other anphibolites along Selumen Ursak and nevth of

foek Hounteln, the textures ere sleo gronoblestie, the

ally bended as fdeseribed
shove, Hoenblonde is plecebrsic in green and blus-grsen, The
sop, In the

structures sohletese snd voeaslor

extingtion sngle 1s conslstently sbout 25 dapr

finer greined voeoks (epproximately 0.5 sn wraln slse), 1t for

sing of uniform sise, Agpregetes heve & decuseste

fholites in which the

grain glge iz lovger

toxtars, In s
iﬁ%ﬁ%é 5,5 mm), the hoenblende bee we irpogulse i shepe,
frequently showing conssvity where 1t is in contaet with
plagloslase, Often the concavity develops to such an sxtent
sompletely surrounds smsller

that hornblende almost or ¢

plagioslsse gralns, These rocks ars 5ot porphyroblastis,
Howsver, very varsly, An the finoet gralned amphibolite

(0,18 sm), ths hovoblence may besoms porphyroblastic (0.8 =

oheerved meximus) merginel to & plspiovlasse-rich band, This

prent of

the pleploslase, peobably solvents, sided in produsing

faversble conditions for hornbl ande growih,




e

Flaglovlese is eguldimsneions] but xenoblastis, Bath

&lbite end perieline twinning ave prosent; however the

plegleslase is often untwinned, Vlazieslase insiudss amsll
horablande graline s«nd hovrahlende gealns project inte it

a#tines oscyrs Ain lensss with & desgsnats

merglinaily, It som

agement often with & levpey peain I8 the center,

Begazeopleslily such spevegates wosenhle ensll sugen, Lateral
goslessing of sush leonges prudusss the fesliupsv-ploh atvesie

ioalaps

gsen mopescupliesily, The composition of the pls

from labradorits Yo sodie sndasine,

mornblende and plagicclase

rpu the desoriptien of ihe

in the smphilbolites dsesribed se far, ihe follewing cequence

of srystailization sgpesrs ss higher pradez of netesorchise

grouin of hoenbiende in "gerben® or festhery-

ars ronehed; (8%

siped speregsates and the formutlon of irvveguisr plagioclisge
greins enelosing solouler hoveblande: (b} development of
Letisy forasd and compaet hornblende graline and spuress

peionel plaglosliass with

ﬁ%%;

e the devel

few inslusions; (o} inerssse Lin greiln size, snd sutusl

envelopment of horsblende snd plagicsises so thet Lrregulsy

marging ave wove oomscl, vepeeialily is bornvlends, and wessind

fi e inclusions within

small sealns of one mlnesel sy be fous

the sthew,

£2 the grode of metenerohisn lugeeugss, the nlapgioslase

beconus sove 041600 spd Logvssese in BaoUnT velastive s
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hovoblende {(f, Teble LII}, Withoul the sddition of sodius,

not beoous domlnent st the

]
‘&?&
%
2
f

howaver, ths plagicalas

w6 8oz Bey have been sided to

cange of horgbhlands

of these rmphibolites but this is 41fficult %o prove without

hemionl anslyses,

in sope of the baoie 1o the

@ pyroxense that

weidio-auglits

Lop

hadsnberglite molecyle, Fyrovens foves

wioks vary rop

Enidelte 1s vereé cnd Olcuvs 85 & produst oF velten

£ltevation soeorpanied by the Tovmation of ehlovite (penninite),

In enz banded pyrovens~besring smphibolite, however, the

=

ende sui

épidets Yorms smell porphyreblacts snolesivg hor

Lt dlevepivis the dlveotions] elemernt in the

rrerently an sdoorvenne siniler to Yhe voste

Glepelds stage of formation of epldots seen in the lise-

sililests vooke, It 16 Interproted a8 & pecondoyy poak of

raopystellisation Guring & slightly retropresalive stape

fusrts Le werely precest, It occours in oaly two

epesimens of smpblbolitic voskp, Ope epesisssn (9,2,48,00

i Tebls [I1) takep fvos greding inte e

an smphibelitic layer

ert: wivseehiet containe cuprles In spall sube

rounded greing, The plsglesisse ip thie vrosk Torme sugvesates

g
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el enelose hovrblends and uoes

21l porphyroblents

Trequently aqusris, The other spesimen (7.81,42,88%, a

gneissose swphibolite frewm the erest of the vange noeth of

Rook Hountaln, eostsine medium greined ausrtz that pertly

replsces and partly envelope all other mimsrals, The susste

1ized

dustion L largely ioe in nevvov bapnds, Thle voek

gloed quariS-dieritie gnalas,

grades laterally into & cosvae p
‘ 5,83} the zuswts is considersd
snetic; in the iatter spesinen (7,21.49,20) 1% is
considerad o be of voplaeement origin,

' i seasssory ninsval in the
{iivee

here mash biotits hes

forwed, the smount of sphens ineveases slishtiy. Such
addltional sphene ean perhaps be Interpreted se bindlne

ing bletitisetion of

hornblende, Other seeassory sinesale sre apatits, @?%ﬁ

oxides, and vetropvagelive chlorite and serieite,

& 9% gusrli-vieh hornblenie=blotite-slzzioelane
granulites show textures similar te those of the parapnsisses

and voprogent & move srolllacesus sedlvent, The bBoriblende

the

in these vochs 1o in ssall subhedesl pealns sinller 6

Theas eopls ave Baileved to

hordblende in the amphibolites,

représent & slighily wore doeiselitis sedicent then that whieh
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fermad the blotite persgnalsess,

The assphibolites 544 11tile fo the motaum

uhis

wad hoesnfaisie

hist

ory axenst to ssphasise, by thelr syperimpe

tonturs, the vost-kinsuatia phasge of erystaliisation

Tha late eblowslte sowohyeahissts in the Bilys Lok
2ith the plighily

weg sve bellisved te aovrespond in tis

prade eotrogeassive developsent of epidets in soue of

@‘

the smphibolites and lime-silisate wosks of the Ssiwen fesek

niary pesk of aryataliizevion

gras, This esteblizhes & gseo

apive petante i an whileh gop

durine the peviad 6f watvorrs

be added te the propossd scheme of
Pyrozene and labrsdowriis asphibolites
in the Bsi

‘sendl tions, probably corpesponding o the

i Owesk aves [lsne 11) ipdisante Retssons?

apt of the

gaglest o

katatone ans Theven

ip ths lims-pnilieosts vonks, The %@%ﬁ%ﬁ%i%é&%ﬁ%&ﬁ%ﬁ%ﬁ%@ whish

in ths Blas Lake aves {Jone 711! secure in seztslstion with

someon green horpblepde sonflirss thet this eves belonss to

salne walieh coours in the

the scpler neassone,
mphibolites of this sres in 2dditien to oligonlase, mey

repsagant & short-lived porisd of vevpor BpsoBonsl tempeoratures
ralin eise, The

gptane in

waleh 81¢ net pred

ae any sarked in

stion of andslusite porphyesblaste in the shyilitie sehilate
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,ﬁ @% gﬁ%@i&%ﬁ% &?@ in

%ﬁggi %%%@wiﬁwg %@%Q@i%%, and epidote:
» esat butl geeater than 1

diested in Plate 11,
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may eorreapond o the peried of sndesine forsstisn in the

seshibalites,

aey of History of Isochesicsl Hetesmerphilaw

in dves Studied

at of eehistous fabeis,

Whiout the ervea) mlpevaie ef

i1 iix

Bigh grade nedive

gpade

giilivsaite giilisenite bistite

Limswsilidicate voshs @@11@%%@@%@%; £iopslide,
sae T saieite, sesp-
olits, aussis

AEpniboiites green Rovgs grosn hovp- s&atino=
blends, &i@g}w bispde, diop- | 1itis
gliise &ﬁgigé gidie sugliie Bovne
blends

=

slate deforsstion ~ folding the Feiistion:

pmdnt of fibwelite in Lonee I sad I, Probably

ratupos, Pesses inte aoat shsaed

&% sligatly iower teaw



ki
Post-kiness tio notasorphisn - development of divectionless
fabrie,
Gontlowed falvly high but somewhat desressed

toppave tures thebusrh moel of the eves, Hesoional

temperstures prevell; steurciite (Zene 11}, snfslueite

idones Il and 111}, Lo®al metssomatisa; plagioslsss

devsiopaent, Contliucus with:

Later vetrogresaive phuse, psrtly hydeothermel, with

gsgondery peak of eryatallisation, lHpldete (Zone 11},

ehilorite {dons 111}, serisite followed by muscovite
indicating 4light eecondsry vise of tempe
{Zone II apd 111}, Loesl defe

tion,

€ Disconneoted later, low tempevature phese., OChlorite,

seriuite, epidots im sll sones, Loeal defosmstion,










{7.28.40,12). PFlane 1lizht, ¥ 10,







PLATE V1

#illimenite-besring micssahist, Fibw

slite soours
in the wide, dark micececus bepds {top). Felding
s4 by blotite

ef the follatien, Polygonal eres fors

2 tion,

indleoats Tthet oryatsllisation outlssted Asf
y &, Plate 111, {8,18,50.

gf? s B i8,







PLATE V1X

‘tie suscovite

Teo %ﬁ%ﬁﬁ%ﬁ%%%, Undisturbed posty
PRITOblast (M) with helesitic strusture, Folded

materisl insluded in sussovite is bistits sad opsque

Heuntain (8,11,50,2¢),

subatanoes. Horthwest side of Funi

x 19,
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He

e

PLATE Y113

Andsleusite and sillizsplite-besring tvo miesschist,
sieet lderk,
4o fibrolite 2ad ot

Postkinematie andslueite po

rrhyed

senter), enclosing synkine

sarlier minerals, Du n Orssk

pn Oeesk, a2

Hill sves, (8.5.80,14g). OUrossed nicels, x 1%,
#iillimenite-besring tve sleaschist, Posthlaematls

serieite and museavile formin

¢ arosnd burst of

fibroiite, Funk Hountaln {8.8.50,9g), = 16,







A,

FLATE 1%

Hisasohiet, late= %o pesikin

tis oligocinge
ine in blotite~vish streask,

inslusione ar2 flbrolite and ooscue materisl,

Biz danyon eares

Game, ovossed niecols,
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dHaPTIR XXX
BIGHATITIC ORElnsEs

The is hosaed rosks have been

dsseribad in the

pphis history

pravious shaplter anéd & meis

snd sonal schese seteblished feor them, However, ths

isechenieslily netunorphossd rocks wake up only & mnell sart

eﬁiggéz gneisses and divectionlese
in Zone 131, in the novthesstesn pert of the aves,

fiswm at

of the ﬁ@@&.' Him
wi

titos ere push move widespws

svidenee for only & slight potascium metsso

relatively low topperature vas noted, Aplite amd p

dplite and oo ite alkes sppear snd lagvease In nunbe

piies of &

the gpouthwest aceompanied by evidence for metssc
tion of feldspathisc gstresks end

lenticlas end the loeal muscovite-notesh feldspar growth in

the predoninently nenegrasitized sicssohiste and pevapnelssss

1 Higeatitos are defined se mized rocks =~ sountvy roeks
mized with meteriel 2d0d fron eleavhors, by
ie wooks,

hybrid and conftanzinated magnu




{ef. parspneissesl,
In Zone I snd 11, espeelially Zone I, mi

goslsses with interenlstlons of non-granitized vosks sve

ebundant, In the granodlesitis somples to the vest asd

outhwast lscshemically metanorphoasd wrooks are no longes

preserved, but rellet structures, and texrtursl and

that this sres fﬁ?ﬁ% &n

3l varistions swgoost

floner” s6ne of sloestitiszstlien,
Horthweatwsrd sleng the wecional trend, & sinlles

cample, ssaslive susen g@%iﬁﬁéﬁi

propresslion takes plass, For o

= A

ginul sone of migmatitizstien envisked in

susveating » naw

thow

%%E%%%E%%g passes inte less unifora, moes
metagomatised synkinemationdlly banded gnelsoes and
grancdioritie gnelesen, AMphibelltes sre eventuslly

wenblende bearing %@&%ﬁ%ﬂﬁiﬁ?iﬁiﬁ and

granodioritic pnelisess,

wgsngneisess are charagtepized by elonpgated, lsatisular,
i%ﬁi? usl, well-deflned, large feldepar greins or groupe
%f‘@wgﬁﬁﬁiﬁg {Hisoh, aﬁ@aﬁéiggg@ sanusoript).
Augengnelisses may %&#@ & fine grained matr ;
textuve sad minersl asontent of & sshist, bt & g
@iy aleo heve, as they do in * aven mepied, & @@@?gaﬁ
- greinesd matelx whiloh ne longer vesgenbles = sohist,

'@%1 %@2%@ %f

z & %&%ﬁ**ﬁ%ﬁ@ &f f';gﬁgﬁai%$%% i& ﬁ%ig




ga

Higuatitiec Onelssees in Zonéa I and 1L

titie grelsses trending into the sven from the

southeast slong Sslmon Ures: ave, 15 the Xinewal H111 aroa,

Antesbadded with bande of bletite pevapneiss, serble, lise-

anulite and senhibolite of the fopteh Geeak

23idaate
sehist, These mimsatites consist of dirsciionisss te

gnolgesse dlowritle snd susris-dloritie wosks, bBlotits and

b

ge-blotite banded gnsiases, flasewgneicsss” ané

horpblon
gsition

augengneisess. Loosl bands of

seour, Thess vothe @&

beddsd non~granitized wetamorphic rooks., WMigsstitie gnalesse

o paese srplillagecus vocle eve subordlinie,

ron apphibollitls rookes ae the welter will try te show below,

The lste, wildsepresd statle weorystalilizaiion obaerved

in the non-grepitized seulels s atrongly alffented the

mignatitiae g

rissse end bas weakened or chesured any shary

smorphilan,

matie

Hany portions of the migmetltes lack evidenes for & synkine

rhase and ars santirely recrystailized under statle condltions,

1 Flasorgnelsses are “chavacterised by an unsven and
lantieulsr sepallel strusturs, uvsusily with mizs-rich
fabrle wheving sround lrrsiules elongsted lenticulsy
portions of auasrts snd feldsper,® Hiseh {(unpublished

sanuserist),




Thess direetionless &vese &nd layers in the gneleses ave

subordinete but predationsl with the pnoieaees and s ¥ill be

dvperibed with then,

These rocks vary o types in vhich blotite i the

shief fewro gisn pineval to those in which hoe

provails. Dloritie gnelssse transitiossl with trondhjemitis

L grancdloritie flasergnelosss sve vieh in hownblende,

poeks form 2 sevics in vhich smphibolites or

hornbliends mlessehiets with individunl prapivelase

s lenticles pase inte flacere

porphyroblasts or feldepain

gnelsees with & nors gsneval development of feldspses,

flasergnelisees bave & ¥ovy, uneven paesllel steucture maviked

by meflioe wiich weeve spound lontisules Feldgres, ov feldaper
§ B

srateg, Fiae spd pediys prelned fiasers

individual feldsper parphyroblaste shish may be plagicslase

but sre usually potash feldspar,

88 votks sontelin atresike and bende of

In the fisid
hownfelslized asphibolitie rock, These stresks and bands sve

all ps
of the roek unlts, They ars sisiler o the hownfelsized

wailsl te Lhe fﬁ%ﬁ@%égﬁ in the voskse snd to the trend

anitined evrsse,

gebiats and suphibolilie rocks of the nonesy

Thay ave intespreted se in situ velisote of the oviginal
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Baterial fros whilsh the gnelsses wers forsed, The flousve

cpeleses dve preadaticnel op the o hend with gnslascun,

partly banded dloritie vonke 2nd on the other with hovebhlendoe

biotite sugengneisses,

neloaes 8

o

Hissossopioully ths terture of the flases

eryatailobleatia, Orsin sizes sve highd

¥ verishls, Hufles
secur in ¢lusters or steesky petohes snd rudely weave avound

the susvis-Teldepnathie avess,

The plagloclees shovs both cerlebad, perisline, sné
2ibhits tvinpine

chaerved mapimen size 1s 4.2 w8, Tooks in which sush laves
&

ite averspe gise i ebout 1.8 ma, 1t=

plazlcolass gralne ootur sppresch sugensneinscs,

somposition of the plagionlase iz sodle andesine, The

grystsls ars elonpets with & »etle of lensth o width of

The borders ars oranulatsd, Plagloclase

ang biotits have i@%ﬁ%&i&?/%@ﬁﬁﬁﬁﬁﬁi with aelther slnevsl

dsveloping erystel Taees, Plagiselese insiudss blotite,

he inelusions

wth of plagloclsgs,

snd potash felispar sre sesn feo veplees plagioslinse, In

seme speslmene the plagloclass tends to sssuse & prafavesd

aas darine

sriontetion, This sugresis the prosense of atr

golase ghows & pevtly hesled

srystallilsation, 7The plupl
@

selssle by displesed sepmants of srystale, bent teln

ga
lapsllisas, =08 cceasionally 2 ssell sscunt of sostar,



Hoenblende, blotite, snd potash feldspar heve grov

gracks in the plagiosizse, This indlcates thet the hornble

snd blotite, although being essentislly pru-plagicclsse, have
gtill later on continued to veoryetallils sné even boen sble
te move, obviously by nesns of selution saé vepreuipitation,

wornblende hes plecshroisns & = blulshegroon,

The

sen, 4t is menoblsstis, 1t is

veen, % = yoilowlahs

peartly biotitized; the blotite bas formed et the wargine of

the hernblisnde g

ine 28 woll se in petehes 18 thelr iaterior,

fiome of the horpbleonde forsme largs (about 4.5 ma,.) poliile-

bleetle ewslne which inelude apatite, plagiosless, queets,

end bistite, Jentémporeneous greowta of plagloslises amd

insiuies

hornblonds io indlested sinee plsgioelase sise
hornblecde.

Glive-gress blotlite forme vardcmly orisated flakes,
sither isolated or wilh hoenblende, or it sppeare i elusters

srezates with hoenblsnde and sphens, Geme of the biotite
may be cavly, the real sppeers to have boen foreed fron

horablends,

Sphene e the domisant aceegetry mlmgral, It gensrally

blende and blotlite and forus oithe

pasurs with hoen » aicrapstes

af rounded gealnsg op lndlvidus haved bleba, Ivon

it,

Guarts ia preasat in vorisbles ssounte sag fowm

oxide Le feaguently azsosliated wiih

s graine

ef a1l sises, some of which ensclces plagioelease, 1T is often




o7

sakite, Cuneste

m8 myraekite-like avese in blotite, Thess svess

Guartes slso veplaces
2nt s
ent in the

sre sonsideved seplacessnt festurss,

hovablends and plagioslsse, Ite setive Gevalep

B ¥ith the polssh feldspss develog

santemporanedy

rooke,

PFotash feldspar hes grown along the prals boundseise
of the ether minersls 2né has a highly irregulas fors,
Ueeaslonslly 1t osours as fiiling in frasturss in plaglioslaas,

or as antiperthitic incluslens in plagloelase, It appears in

fine grained sateclastic-appensing ewese in the swoundmass

with gqusrtz and plagloclese, but 4t slse forma las s geaine
whieh engul? theae same ain

&t the maegine of these gralna,

als, Inclusions are sove sosmen

Vsoaslonslly & falnt grid
patiern of the mierosline type 48 sesn,

Epldote ie oscasionally peesent, If 1s sssocisted with
and blotite, It iz less often ohsevvsd in wrocks

hornblends

aouth of Selmon Craé: than in vooks north 6f Ssln

on Greek neay
sone 11, In the latter reslon, much of the epldote centained

in the rooks was preseat bLefore the finel stage of develops

of potash feldspar end is elther “srimary® (a2 produet of

regeive metamorphion) or wes formsd as & profust of

bletitization of horsblende during potsssius metasomatiss

{zlee ef, ¥Fish Lake %@&%@&i@&&%ﬁ, Chapter I¥), In the foeper
réglon whieh includes Zone I snéd part of Zone II, “seimary®



epidote is net pregent snd the epldots i mostly definitely
retrocressive and oteurs with shlowite (pesnine) snd late
asive spidots sould, of courss, be
of Pslmon Uvesh, the sslolum

prasent in elthes vegion, Houth
velopsed during the blotitizetion of hownblande was sipavenily

ugadl o foeu moe

# plagloelase rather than epidote,

Orthits, plosaheolic in woddish-hrown znd 1ale brown,

iz & winor but conson sansscory mineral,

Gosmalonsl 1izht ecolersd vsinlets that traverss thess

rogls are elek in aueris and potash feldsmer,

guelsess asre given in Table IV, Ths tise rwoletione of the

minsvals say be illustrsted ss follows:

early iste

plagiocliase

M e S e e S R G e

%ki@%i%ﬁ;'ﬁawzﬂ
gite s saconds
ary apldots N

Fipuee ¢

¢ Hinewrals of Hoenblspdie
peontisges

%ﬁy indiests posalible

‘@ﬁﬁ§W§@ﬁ§%¢

The aupernsneleses are composed of the sspe minerals




TABLE 1V
AVERAGE MINERAL CQOMPOSITIONS OF OOHE RORNBLENDIC OREISHSS

1-;antrtl-diaritiouca'ituct” j
Hesdwa

tevre
Flagergneissee Sinlahekin
, - Hineral Eil1 Opsek flmimon Oreck
Mineral (8 speeimens) {3 -pltlnons) {t upcdtlnao}
andesine a8 80 80
querts 10 20 «16
potash fel & ty 5
hornblende 10 1: ~l°

biotite %g t'
 alse epldots, orthite, nputlte, iron ax&d&. chlar&tﬁ

o S s et A - s




feldepar bearing hornblendabiotite flssergnsisses, exeept
thet they eontain large polkileblastis misrceline erystals,

These porghyroblasts bave an observed meximusm elfe of b om,

They show earlebad twinning end they econtein icelusions of

querts and bletite, Hegssetpleslly the lavge eryetsls have

dhress spaller ones sre more

feirly good erystsl form
irregular, In some of ths posiks the norphyroblests have s

tendency to follow the follation, most of the sugen, howaver,

arc orlsnled at rendom. 7Vhis shows thet the mexims of potash

th in thees roske was post-kKinematic,

feldapar grow
of sugengnelss howsver, eontein slongats, lentisulsr

perphyroblasts in parallel orlentetion whieh indiecaten

aiisy

mans of these rocke containa dletinetly &
porphyroblasts of plagloclese ané irreguler mierseline,
Exeluding the large porphyroblaste then, the composition and
textupre would be olese $o thet of the flaserpneisses deseribed

pure bietite sre oscasionslly

sbove, Dark lenticles of slmos
vrezent,

Under the mieroassope, the microsiine porshyroblaste

y erenulsated margine with irreguler projestions

sz tending into the grow

ndmsgs, Portions of the groundaass
are snclesed. Insluded minerals ave pleploslsse, guarts,

myrsekits, hornbleonde, and blotlte. The inslusicns of
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plaglonlase range in sile from 1 me to perthitie blehs, by

plegioelase ocburring sdjseent to mieroeline invarishly

contalng myrmakite, The plaglosisse, as in the Flassew
gnelssss, ils andseine, Thin albitie »ims coour on some of
ths %1&%%&@3@@@ inclusions in the mievesiine, This sight

sode seocmpanied the potssciue whish was

sugzest that some

introduced to form the mlerooline porphysoblasts, In pevtisl

confirmation of this suggeetion, shawp bordersd poguatites,

belenpine to the ¢ geneeal phase of poisssium introdustien,

oseurring elesvhars a8 frsoture filling with spperently little

or ne invoivement of the astual wall roek, countain sodis
eligonisse as & primary ssastitusnt,

nt of ths esriier mirerals by both qusrts

Feplatens

and petash feldeper, and the biotitization of hornblende
indleate late polssasius and silice ifutvoduetion, 7The smeunt

of poteash feldspar present in the gne

ugengnelisses, iz far greater than could be sxpssted to have
nblende-plcasshist or suphibelite

formed from the oripinsl hov

e oxemplified by the rsllol stwesks and bands in the rook,

v forssd in plase

The textures Lndloste that the potash foldeps
in the %?%*%ﬁ%ﬁ%ié% rook in some places sontempovansously with
its deformation but for the mest pert after 1fe deforsstion,
‘he petash feldspor forasd %?%%v~%%% plagloslase had slrsady

sttained o good development in the sve-sxisting vook,

The reliet amphibvolitio snd miessehist streak
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bande in the flaserpneleass and suponghulisses sve tehen &e

oxinately roprecenting the sesposltion of the oripinel

rooke, snd the mlsssals hoveblends, ephone, some blotite,

|
pit |
e
|
e
&
e
3
%ﬁ
4
%‘
i
b
i{g%
2
o
-
o
o
£
2
k4
e
Bt

inbewited from the oviginal voehs,

Snelrsose diovltes dhovling week pewsllel strutturs

bands in the mi

¢ stitie gnelssss, They ave %?%%%i%i%ﬁ&l

- with guerts-dioritic bosnblende-bdnning il%%%?%ﬁ%%@%@% angé

isses ant they epntaln eeliet banis of horafelslasd

wphibolites, The dloritis gosissse wvary fros fine fo wediun

grained, Thals teslure ie orystelichiastie and vesesbles

that of the mere equigranular suphibolites, exeept for the

sonrser geain slie sud the grester shunianee of plagicslinne,

andesine, It sssuslonally % I porphiyroblasis,

bBletite has forasd Tron hovnblende, The alnswales sve the

gane @8 in the flsssvenslsses except thet se potash feldepsr

snd very 1ittle guerts is present, Yhese roeks may vepresent

snt peler to the el tion

the stage of metamorphle develops

progedineg the potesh fntradustios 1a e flasevgnelisses,

%ﬁ%‘%ﬁﬁiﬁgﬁﬁﬁ diovites grade into layses of sore or

no #vidsnee of deformation

isss steusturelsgs roeks which ahow

snd aws gssentially staticelly veerystallises, It is thus




its

demonstrated thet not only los there been iffeveniisl
metasonatisn, but sles differeniial defovaation in the ewes,

Thess ateusturaless vooks have & varlable testurs, Sae

.

ot nod-

L

patohes are Tlae-grainsd-ainredionitie, sthews sapvese

Gloritie, Faldsuer rich patehss are irespulsvly dlstributed,

Teely lagk of aligneont supseets statlie vedeyetaliizstion,
tehag sve attributed to lossl &1ffsvantisl

sprtostnstine, Flete 12V B fllpateates ¥ 96

feldepatile velne cnd sotebes in thens rvosks, Thes dibe=like
band in the sentsr 5P the flgurs is sompoesd of the ssne
matsrlisl s the wall resk, erxgest for the additional

feldepnthleation slong 1%, It 12 int

sspvaied 88 & Berroy

ghoey zons whish vae 2lee an svenus for the inteaiuation @f

#ither magpable, falrly wids
helts, or narrow bands 15 wbisk teansition s sore wepid, end,

2t the sape time, feaquenily vepeated so that danded gnelsses

rasyit,. The teangitiess)l gneisess vewallisl the morthveste

iholites of

tranding swohibolites snd dlepslde-houring

s

the Beotoh Cessbe-lgans Lebe anit,

sroaition of twe falsly wids

aze in sldneval et

¢



belts whaleh typleslily dlsplay the transitional secusnse ise

§llunteated dlageauntisally in Floues B, Ths Pastusss &0 be

the dseesase in the anorthits aonlent of the

gnt of hay

mhiende, and
ast of guarts end foslsss, Little
at in these sobke,

anies the o

Textural voaveangensnt asseu positional

shangee, The tegture In the swphibolites fleny Seluon Jrssk

Binemetle ewystalliinatisn vhien

febric bae boen degnvibad 1n ivalites, 48

hat often snelese smalier plagloslase

e time the to%tel amount of bhoenblends

t-eolovsd, Plagloniage

phlspde, The

» jaeiunians of hows

plagioslioase booouss sodls sndesine (eligodlisse ot Toak
Hountsin, ef, below] i the qusriB-dlovitis pusisses, As the

Laslese grelae bee

the roska whewe velatllies have been move sotivs, the

aisee forns wush 1a
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e

form, With the inovesses in the ssount of plagloelase and

guarie, hoenblenie becosse pulklileblastlie in e pasaive gepme,

placd by Lis vesyeanponent by solution

ie®, L%e fora S8 és8i

growing sinsrals,

ahd ve-progipitetion srount Bove setively

and it becoues mors and mers velegeied te wn intergronuler

position. The overall changs in texture Iz 1llustratsd in

of guerts chowe the geontest inevesse,

iy lausoevetis, quartS-rish rocks

ptis tosturs, Ths veovvetalliifoe

the sataclestie structurs wae connosted with

stion of quaris, dassment of

gonalieranie latvody

eariier sinorals by gusris in this eaue Is later than the

at of the solie pently not

Gevalopet
senngeted with 48, The lsteoduntion of mush gueris s,

thvougnout the reualader of the avea, gopevally 1inked with

predonlisant potsssiun setestuation; althoush 18 seversl svess

of

in

of sussts sontinued after the maln sesicd

the iatvodustion

potsesiun introductlion hatd ended, vever, in the sorth-

ntite 2one 16 whieh

wspteors poetion oFf the Balnon Ovoek mlpy

e suphibelite~teondhjonitic gnelss soqueness oacur, potesh

sdinete and appeare Suly in inelplent forme

folduper L2 sube

iseslly in the ianfevgranulas oe 4t sppeare in spall

sutting pegantilile vaialetls,

The deoresse 1lu the anoethils sontent of placioeisse

the iagwsase in the totsl camount of plapliosizes auspest




an sddition o7 #imiler chenges in the plagliosisse sve

ohaerved slsewhsrs in the eres whevever mismstitis wsools

derlved from enphibolitic ssterinls otour, ne in the bandea

gnelsses oe Nesk Hountsin., Here the plagloslese is usually

gilgoclase,

One lentisuler body of querti-rich préncdioritic
rock, appesring along the trend of an impurs dlopslde besring

pasrisite-anphibolite soquenes, spresrs o have formed fronm

rocks of this sequsnes, The preancdiorite contains
rular polkiloblastie diopside and hornblende prsine,

These ave consliered to be veoryeisilized somrents of minewals

of the lise-silicate gquartsite saphibal

appears pevtloulerly sionificsnt that diepside has been

ite sequense, It

inherited from the liwe-silieste wooks and nov cccurs in &
iight edlored aclidie voek, Dlopeide snd hornblends alse ceeur
as shreddy relies in plsglociase. 48 in the flssergneisces,

& post-plaglionlase pro-auaris-potash feldsper deforsstion has

vesurred which has besn pertly sbllterated during the stage

of guaris snd potash feldsper growth, The defowmstion has

not been sufflelently directionsl in this vock to induss a

gneletose strusture, The plagicelsse is oligeclass,

iz & coumon asespaory,

B Banded gneisess ave best



i

valoped 18 the Yook Yountalsn ares on the aeast of the

Okanopan Sangre, The grvest of the varge is lewpely shbove

.

hes profoesd elrques whileh provide

»line and glselation

axeellont rock exposures, Howeves, bandsd gnelesss slse

coour o the eouthesst in the Hineral Hill-Zsimon Usesh ares,

Hear Wook Hountlaln the wouhs ave predominently banded

gnelsass end flasergnelsses of quartz-dloritiec and trondhjem-
itie eom

ot typleally developed

el tion, Aussapneisses gwe

rphyroblaste of potash feldepar are lovelly

abundant, Yhe gneisses heve lis in the prolongstion of the
g Hinavsl

gtrike of the spphibolite-dovived gnelssas of th
Hillegplmon Orsek erea, Hovever, theve i¢ no physiesl
Ly
divestionless Hulten ¥idge quarts-diorite bhody intervenss,

suse the Laws

sontinuity of the twe gﬁ@i@%'@§§%¥ beg

To the weat and southvest the bandsed gielsszes of the Tosk

Hountelin s»es continue inte a veet eomdex of veried gnolsssss

Astuslly the Toek

sedinel to this "ipner® ecomplex, On

Hounteln gnelsces ars me

the south the bandss %ﬁ%ﬁ%é&@ page dnte the lesepely direction~
less Tiffany Diorite somplex,

&l, ths devslopment of banded gnelsses in

In gener

the hoeenhlendie eoeke Lo from str»imgers of indlvidusl feldepar

porphyreblasts to peesllel lentizles snd streaks of

meterial, snd floelly to 1isht eolowed sisching

feldaspathis




These bands may revert sgeln along thelir

&nd swelling benis,

sivine to stelngeres of individusl powrphyeal

The banded gnelsses of the Yook Mountels aves coptain
layere of bovafelesived and rerily blotitised supbibolite and

hoiite, The r2liet

zigo wollet pode of gnelssese esphi
sehigtosn raliel end sontinuous
with the feliatlon of the sntloslap
il

vicher in hermblende snd blotite then the light eslor

ity in these besie vomnante 12 pe

gnelssas, Hoel darker

bends eve not teuly saphibelltis any more, byt are still

26 bandsa,

; of thess bands are hovnblends«plsgioolase~biotite

sshiaste, others less echlstoss, sre weakly grelssuse dieritis

pranullites o minseales, The darker bands

pogedl of the sane

paes laterslly &@%ﬁ ilghter colored, sore directionless bands

qusrts, and low Ln mefita, Sonellises

-

eish 1n Teldspayr an
the mafle-rieh bands are coly thin stresks in wide bands of
tisee Lt 1o the 1lghi bande that

Lizht eolorsd roeki sow

subovdinste, The darker bapis ere upuslly filner grained than

the 1ight bande, imeg both devkey and

sps Geavee greined and (i7fer enly in the peoportien of mafics,

gradations end a1l types of bandlip oStcur snd the widthe

of gny one Tye of bepd Bay : fesetions

have & wlie ran o

of an ineh %o many fest. Many @?y%ﬁ%~%@%ﬁ§ have & flaser

stpucturs, Leoally levge potsch feldepas porphyroblasts osour

ge individualic ov forr pegmetiltic petehes in the gnelss,




The davier bonds are vich

in green hovnblende and olive green blotite, The niotite

hes formed in part from hovablends sad slthowh fndividusl
flakes 4o not heve & strist pevallsl orlentstion, ag

- af Bletite ¥

iinear 52%»

ake whish provids the divestionsl

elenent la the vosks, The Jaek of etriet pesalilellen of tie
micas in the roake 1llustraios susin continued eeystasliliisstios

during & post-Einemstle phase, Hoenblende snd

ave ¥enoblaetie, Ia the dasker bonde plszicslene fernm

mE, in size, but It oszesalomally showe

pment te swains about 1.0 sm. in size,
. porphigeoblasts lnelude hosnblends, blotits, &

ausriz,

The deviter bands pass Inte end slitevnate with llghter

iped, In these bande

sands that ere psually move coaves ¢

plapioalage soE
gize of B.0 mm,, but uvsuelly the pleplocisse svew

lese than 4.0 mr, A profevesd ovientetion of pleglcelase is

often pregent, Bletite hes lewgsly surplanted horablande

ter bande are shivished in cuseis

the dark smineesl, The 1ig

and impoverished in mafles, duarts vepleses plegloelese op
The hesling

the pleglotlsse indicate & stepe of

appenvs s Pilling in Teactures in plagloelsse,

af the feactures in
deforpation vhich was sppevently slight, prilor to cuseis

introdustion, similer to the pro-gquerts: deformetlion sesn in



the teondhjenitie belte of the Salsen Uresk sons, In zome

wider, nove coeree gralied bands, gusrts forse coslesoling

craing surreunding smalles, equidismensional plagioclase

grains, OUsosslionel etreske vich in blotite mork the follation

Goenslonsl lewge pertlelly biotitized

xenoblastle hovnblends gealns oseur, Often bletite, sphens,

tea with roagents of hownblende,

gagr in sprveeps

and epliete o

Hiswoelins is @%@%@% in the lightes bands @ﬁé,gﬁﬁﬁ%i$§§ foras
levge %%@%%g%%%i%gﬁg. The microeiine %%%&%é@% apd sneloses
pisgleclege, Eyrvmekite is veuslly present, Hisrocline, more
commonly %ﬁ%ﬁyﬁiﬁgiﬁﬁiﬁﬁﬁt forms augen,

in the

snd in &ﬁgyﬁ%@ periion of the =0k p

gneise as & vhele, texlures &re dvystallichblastie

8 eig#s sve hilshiy
variable, The plapicelsse is falrly sonsletently = caleie

¢ L2 Be spperent difforenes in sompositicn

sligovliage, Th
batusen the lseger snd the gsaaller plagloelsese in the wosks,

agy any saried differanse in sompositien of the slagiselsse

in the devker and Lighiter cpleored bends exespt thet in the

we mors scdle (abeut

lighter b
B 283, Often the plsgleelsse iz satiperthitie,

ande, the plaglotiese may be

The sbudwved pinsrael pevagenssis is the 28 that
eizgsss in the Hinews) ¥103

sisses snd sugen

geen tu the southsast,

ily, biotite hes been sltersd to ehlorite and

prenetits, The shlowite (pennine] sppesys slons oleavags



iig

plapgs 1n the bietite whowe 1t fovss sieeske pavrily viussd

zone, spperently mobllised

by magnetite, Iphens and legso
by solutlon and re-presipitated, somstisss Torms & laay op

& @lesvege and Trdeture patieen

dendritie nstuori

following

in slapiselass or other mineralsa,

the lishter bapis soBom

£

itis to granwdliosliiie.  approxisets slneya

4 pra Iisted in Talbls ¥,

af lighter and da=Be» colored band

The Lsble shovws the enricheent in cusete snd potesh foldaw

and the degssnse L neflies, sepecially hovablends, in the

iightes bands, The sppesent lose of salolun guusoutad by

the desrease In hovablende in the vook may be sesounted for
in tvs waya: aither LT B2 Gosn Guevied off is solution or

it has boen fixed is epldote or in additionsl plssistisse,

Littls soidote Lo present., 17 the eslolubs sot fves Guring
the elleinstion [t 2 lowge sxtont blotitisation) ef

aovrblends has been fived ln edditional zl%%iﬁ%z%§%; &n

introfuetion of sodive sust bhe @%ﬁ%ﬁ&ﬁ sinee the plagieelass

in the Light solored bands is pever Bors ¢alele and ney be

e godie than the plagloslase in the hoenblende-

%

sieh derier bands, Hoveover 2k s8lual lnsessze in To6tsl

There osan be 11U%1e doubt that %&ii%@ Bes been added
a7 an sayly @*“g@ af evelution of thess roske, Yelere
She & -g@gﬁ‘ %? %&@ ﬁﬁ%% &% 'i%ﬁ %i‘ﬁ




g0 stapeeed ainese the

swhet lower in the
3 housver, 1%t lg very

valative doevesae af ¢ Aasises in

the light agiored bBands hes to be intesprated in & sompleotely

differant vay, mueely 1o tavas 6F part of the plaglonlinse

anlaead by susets =pnd mleresiine durling & late

: af syolution 82 the vook { tentursl svidenas for such

peplagonent e very %2@@%@.@@%@, This veplasenant of

¥ onsrls snd mlavosline would imsly s

repovel of soms sclelum together with sodlun &t this late

stegs - unless » comside=sbls volums inescese has ocaurred

furing this etage

A thivd 2ltevrotive vould be 8 sonbloation of »e

i of Tization of the wost,

essialiun

Bernepiye and ivon slee degrssce in pstunt o2 is
ghown ia the total degvesse in pafies, The ssne susetion

shother Tthis fdesvesse 1z eolative or ahaolute, Thet

siliee and potessium wers Introduted e fore quasts and

AT Terturss velfopessd

potash feldepey 58 ¢hown by the soplates
te above, indleaten su open system whieh nisht very well
hoye peenitied the ocsespe of some oiber subsianses sush ag

saleiun and sodlus 48 well se musnesiys snd ivon,

As aiated abeve, the prosortion

and daxk bands 88 wall a8 thely individusl thickness




de eould

sre extremely vevisble, Uhiz presludes thet the bai
have formed By metsmerphic diffeventiation ia shieh oses o
sangonably sonstant preporiion of light and dark bands would
have to be expeeted (ef, Niseh, 1940s, p, 220), Howsver,

s represénted by thin

lseal setesorohis differentistien |
rlates of 2imest pure blotite lessllsed slong senes of atrong
it

subgidisry mechanien and

differentisal mon » Buth loesl devormation is merely &

not secountable for the geporsl and

major bandad stevntures, Howe shavsly bordered Lilght cel
bonde thet esn be attelbuted te setusl injection of materisl

zlzo steyr, althouph thees bands are very lossl a20d belang

to & later atage of aplitie replecement und injestion whish

e eropg-outting oentasts but thet somstimes fora
On the baeis of the follewing featuras, the llght

& saviler folistioen,

beads ars inte wid by lit-pav=ilt replacensnt

{ef, HBlesh 19408 o, 23031 The presence of all kinds of
prafations betwesn the sehistowss suphlibolitie bands ané thne

iighter gaelssle bandia)] #1 nature of the contacis

the extensions of iight bands inte *hin snd discontinuous

stringers of individuel porphyeoblasts thet eventuslly

disappess in the derk vosk; ané ths sbsenes of sienstural
fostures indiestive of & splittll

easbly injeoted liguid, The perailelilsm
within the

sount»y woek by & for

of all the bands sné the rellet parsilel strusturs



ls supgeet thet peplesensnt wes

duartao-Teldapathis ba

gonteellied

not so such by differenses in somposiilon betwesn
of

tion swhieh provid
fiuvide, 48

layers, a6 by orionted differentisl deform

ayepuse fov the ilnlroduetlion of metasomstising

meptioned vbove, post-kinemstie weorystaliisetion bae weakensd

rily shliterated the eariisr Rinsnstic etruaturas,

Un the basiz of the svidence sbhtained frvom the
dlowitie gneissee, flsserghelisses, 208 banoad %ﬁ%ﬁ%@%@; the
feliswine mequsney %g metsssms e Lo dedused: Hoilus wes

first intvoduesé to fﬁyﬁ nore sbundsnt sad more sodle

igelass, Sillss posslbly was introdused

pariod of setasomntlan byt veashed & mavisuy
the pevicd of potash introdustion, Petssslun fivet

Blotitlssd hownblonds bafore LU fommed potssh feldepar.’

Bodias sppesrs 99 heve bosn pretont in the introtuded 7iulds

sughout the metssomatis bistoey; for albitisation |

sgsasionslly oosurrad contes sously with or slichily after

petash iatroduwstion (albitic rime svound plegioslsss in potash

#ish wooke, snd presence of sodle ollgoslassd in flesure-filling

smetiten whieh weps goppss abad a4y uriie & 1ate ﬁ§%§#§a

%iﬁ%@%i@@%'@i@g@
granbilorlie,
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HOUETAIE Anus
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potesh feldsper i t» tr 16 ¥ i85
hovnblende i6 & 15 s S
bBiotite i =5 18 g 8o &

&lso sphens, apatite, owthite, iven o

B = durk, L = 1ight, F1 - trondh
40 = guarta-diorite,

wide s B0 idote &

jemitie Flaeergmeiss,

Filgures ave in pevesntagss,
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PLATE R111

EKatasonsl smphibolite. Plagloslase snd horablende.

ranoblsslie texturs, Hutton Ridee (0,

B

Flane polerised lizht, = 17.

fuerts-dloritic gnelss trassitional with asphibolite

shown in A, Desessee in horoblesnds: inorsess in

plagisclase; qusrit mow pregent, Boes af e howpblanie

tends to fors lorper polkiloblsstis gre

ains at this

2tage. Hulten Rldge (9.8,48,8¢), Flape polarised

iight, = 17.

Trondhjemitie gneles., Type trancitlonsl with Gueris-
dioritis
hernblende, Hormblende polikileblactic but in 2

gnelss shova in B, JPurther decrssse in

passlve senss, 4bout one mlle northesst of Lens Prank

Poass (10.83.48.17g); plane solawized 1ight, % 17,




122




PLATE X1T

Fotesh feldasper (K} replaeing plagieelsse (P}
in hornblendes biotite flasergmelss, Hinersl
ﬁz%&% {ygi %ﬁ& %gj@ "%’%5 &

Grosssd nleels, 7 19,




120




yﬁ &

Borablende~biotite supenflssrgueins, Tendenoy toward

ados orlentation of potssh faldspar posphyroblants
inots pawt of porphyroblast in wpper rizht sovnes)
intleates thet 1o sugen wers largely statiesily formed,
Hineral i1l (7,28, ‘

Fe Dg) o

Fertion of mercin of potash Teldepar porphyroblsst.

in horsblende-blotite sugengnelies shoving irvespulsy

projestions and sone of insiplent eeplee

gia {psusdo-getasliestie texture), Hinsrsl Hil}

Crosesd mlesls, x 19,
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A,

8,

PLATE XIV

Late introduction of querts (Q) which s weplesing

plagloelase (P) in synkinemstie trondhjemitie gneiss,

Mutton Midge (9.6,48.18g), Croswed nieols, x 17,

Sams, plane polarized Light, Mafies ave biotite,
retrogressive chlorite, snd hornblende, = 17,
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Pestkinsmstie vreplasencnt band of porphyroblastic vook

transaotl s¥nzin

guiisa. Feldspathisatlon spparently

fravtare controllied, %%Ziﬁﬁ'gm%&ﬁgﬁgﬁ siruslure passes

phyroblastie roek pear b

N bolite derived,

cmatitis bended pueles -

exturs in beth 1 & darx bands,

Irvezulovity i ¢

Varlations 1n widths of bands, Urcse-cutiing qw

atile velniet tyvlesl of posthisemetic st 28,

122 espsentratione of safies a1 top conter

differentiation

¥ith felaspatblie patches sszeribed to loosl

Bosk Meountein {(9,5.48




128
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He

FRATE BV

Bugarinposed atatic resryeisiliisailosn,

gslored band sontalnlng o

szioelnge end cunris
rRpiacine

2 gralved hornblends, blotite,
plagicoelasn, g tmehibelite darived,

ek Hountein (9.7,%8,1318), 2 17,

Saems, aerosssd nlecls,




50




A

of éark bands pear porphyr

PLATE XVII

Statieally formed potash feldsrsr porphyroblast

i¥] is trondhjemitie bandsd gneisa, Jurvature

obleset surreets sone
in sres of porphyroblsetie

bolite-devived

inovease of voiy

horpblands-blotite-piaglecliase granuliite, Toak

i@@%iﬁiﬁ z%mﬁgaﬁ%vﬁ%} s

Yearly dirsctionlesc, predosinenily siatiesily

#T4t4ie dloritlie ronk devived

megryetallized nien

from anphibolite, 211k veliet parallel steancturs,

Upsven texture, Hinersl 8111 (7.28.80.32).
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weiel Types of Blgmetites in the Book Hountaln Ares

¥ various




st avew

the earlier givgstures in the gnelssve sud spvend

e SUt 2EPDEE

{of. Flate XV}, thus demonstrating thels

sssentlially sost-kinenatie origln, FPotash feldeper

shyroblasts semstimes oceuwr in sanll, lesal, flexures in

s of 1ittls etvess nosr Told azmes,

the grelsass at positld

tion of thess patebas then, is sonirollesd by

snsous ftvssses of 2 levsl maturs,

2

Beslds these irrepgular palohes

BB
£y i
: @’ﬁ?‘iﬁ? Gt

s pnifors 2idths

notur, Thes8 vag 2y slize Teop imnbos to soversl

show alternations with splite or with other pesnatite

fite in sontesnt =118

& may have spllitle esnters

en 1

the wall rouk gide, or the

In soue, the bordsr may be vieh L8

sentsy »ieh As suerta. I many dikes T

st te poseh 2 mavinne

» of the eryatsls
ter of 10

goviie

oetly, hossver in those pegeatites in the

ntain a=es, Jwall




rHidlah-brove

garnete sre cooasios pegent, Hierescopleslly,

migropsgmatite ia eommon., ‘mariz howsver, @

timee appears

in & similer patisrn in olizoslsses,

that megascovically present veplessment fealures

replagenent Testures mloronconionlly, as o

replasenent of plegieclass by uwleronlise slom alt

siblts twin lemellse, The plaplosiase 18 s sodle as An 18,

graniliie o suarid-

sonronitie,

gslitisn,

The arliter are 2oro varisbls in o2

wangs froe pirk 2lezkiltie 2plites 1o granitis, suarin-

grsnoiior-itie, o> 9920 troninjenmitis apiiles,

monrenlitie,

wore cherply 497innd dikes sre the mors Yyplesily srsnitie

- of the 81kes contelining move Bafice have 2

eronily

Ei

insorcorsted sash of The souniry vook melerlisl in thes 2ither

c wits izl lanetys inteniustion

of feldepathile matloriel, or Dy statie repincenent of lhe

sountry rosk,

Eierescopleally the isstis, Paswrglliel

1&' i= %@%ﬁw.

texturs 18 grano

strusturas replasenent fTestures within

the aplites ars ot gloslase hag Boan partislly

siaped both by suerts and potesh feldepsr. Bilotite is the

glay minewsl, The scesssory nlnerils ave




lay te those oscurring iz the sountey »o

{rara}, irvon oxide, apatite {(reve), apldscts, and shioelits,

By n. The plagloelsee is elilgoclase and i

smokite 18 o
mmonly Zoned with mors ealsis sores,

il allati

Griteria for t

oh #8d reple at ovigins

e chserved,® Orelteria for dllstion slkes sre:

. bopéars -~ BRgaptlerelly

3 {4) walfora eomponit

gtrustures porvallel to 4ike walils
flowage may have boen lnfueod by 2 sausesing together of the

wall »ouk; (8] ofrssis of wall

dike and the

2 the widlh of

kwy 18] »otated

insiusions of wall voek, or inclusions of countey rock of a

type nol found | Gintely adjseznt 1o the 41k 2t the
lopelity in question, Taker alagly, of eourss, 088 of these

¢ oot be valld,

1t Sikes whleh epee Ghserved

e aiies of

isvlade: (1) sbtruslurve in wall reoh present oo b

@%@@ﬁ%% BRaE z@%§ il%ﬁ%%%@a

a1 %%ﬁ%@%,%i%%%%% %ﬁi%@?&@ %&% %
Thieas,




e

ietier sege iz more somson, Svide; for d17forentia)l

epents of

: wall roek slong the dikes (1.8, s=sll seale

faulting) is o

extreue varistlon in widt: of dive;

bed inclusione of wall rook whieh pr
i sldg

glike gepte of well rvonk

gevve the

gawe zirund

bedip

Bt in the 4ike sz 1B the wellp (4]

eeogeloy end interrsupting the

dike - this wes not cbeerved in the splites, bul was ohesrved

in esversl guerti-monsopite dlkes in the PAffany so

i iz L &

L8] sosrse tavtuves ale

eriterien, for in this sres the tesporelures in Ths wsll

gesr te have besn sypreximstely t 28 LB Th

identiesl miperzl feoles; (8)

> bovdere -~ Treguently, sae

sontest gontrollied by » frasture Or 2 swsll fault 4in the

eouRiry voox is velatively sherp, snd the ether gontset galte

gradativial} (7)) transitions fron éllne Yo ir reguler replage-

#Int velne vbleh finslly »otsy

out in the sountey wook,

doth roplsoensnt sad 4ilution uplite dikes ars seo

similar in composiiion sné texiure, sltho:

interseations Indleste varlations in age, that it ;

iikely soms of the msterlal formsd by in site weplasesent

Bay have best illsed, preguuably th

differentlisl etrass, snd thus have been Lntruled inte

£ilationsl apenines,

o7 sush »hoee

a¥er B0 sonslusive peosf of the

wobie dilatlon dikes wa




in meny csseg evidense was ohisined thet splitie bodles

formed by in elte replosenent have heon guuessed or

pleetlieslly moved jJuast sufficlently to gprodude sewtain

teansitionsl botessn the in situ roplscesent ty e and the

e fully

intrusive type, susporte the intevpestation of the no
shis), &:1itie
ived in both intrusive and

replagen

has slso been Lnve

braésaias,

weplagenent and intrusive breoclag arve comson in both

les fnvolve deek, fine grelned, velstively beasis dikes

splitlie and wo

whieh heve beoen both intruadesd snd weplaged by
acarse gralued grancdloritic material,

& roplscenent orligin for & ¥
2tible with a fore

Selterie indlestine

sghle

inciude the progense of fenturase Ln6o

injestion of m graistionsl borders of fragsents, end

» of the bresciss

veriable ac
ths

vesition snd oveln sizs,
nte (of, Plates X3V B or 300V B}, In

suitain the presenes of thin septa

bregcias on RNogk N

%%&% %iﬁﬁ @E% %gizﬁg §ﬁ% g%” ikes s of ¥
bssie 4ikes have bean ?@%@%@@é ﬁﬁé/iﬁi?%%@@ by ﬁiiiii@ %@t@%m
i1, The preblen of the basls dives s dlecussed in Chagter IV,
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sonnecting lerger blotks indisete & veplacensat origin, Tounded

sdges of fragments (althouzh not ecomelusive in themsslves),

sné thin wedges or ivvegular veln-like projections of
feldspatnie meterisl that dlssspesr into & bBlosk without

displacing parts of the

i

sonflire an origin by eeplacement,

Host of the brecelas in the “ouk Hountain sres

B

hovever, that involve the derk, fine grained, welatively baele

dikes and 1ight celored splitic me vy sontrast

+p hoth wepesecoplieally and

in coler anéd contaate ars &

sBd the pore coavae gealned graniliold ssterial sey be the

result of slow diffusion of velallle-poor metacomstising

vy orlzinelly fesgture-controlled

risl slong rather stations
lses]l

sined baale vogk, Iun view ¢f the sonslderable smount of

fronte into the not easily invaded, homegessous, fine

. pocks (ef, Table XII}, even with
af the

cut

feldepar in thess dawi

ree gralned recrystallization

chemlesl change, & cos

dark dlhke materlsl would produce & move 1ight solored sook,

Houwsver aontasta are otill sharp oven thourh the derk material

nesyr the conteet with the splite beeomes move grantblastie in

ﬁ%@%ﬁﬁﬁé @gia %ﬁi? Sore SoarEs 5%’2%%&?@% smneiches in quse t%& and

&

hos movs blotite in proportlen te horpblende, Host of the

eplitie meterizl is sonsidered to be intrusive elthough
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spparently ellles and slkalis vwere sbhle to nipvats fy the

splite Lnte the Gark, besie material, The splite sonstises

nibite floes prained g

vodne snd fo veuslly unifoss in

tozturs and 0 gepss whare

mpoelition éxcept in bescaiated

swnte of ths dark wock

wpletely sselailated smallier Py
vouain,

Intrucive brossles show dllation of the wall wosky
engulsrlity of fragments; shewy, snguler blooke whieh it inte

Y not

esah otoey, sithoush this snd the previous forturve |

Be present Af sesimilation has soturvred; »otated bloeke of

gnelasose »ook; presense of blocks net esvursine &

wail rocke lesedlately sdjsesnt, Intrusion and veplas

y be eosbived, ¢ superimposad in

ant bresalas (of. Plates XX1 &,

The intrucions of gusrts-monzonitie sad prencilesitie

5

4 siveniy

ezayrred after the gnelsses b

saterial in the aess

inteusion of the

fo=mad, How sueh lates i roplsoensatl and

potesh rieh material wae &tion of e
synkinematlie goeleses, eannot be loeslly deternined, An
atienpt to snswer this gueation cus be mads only on the Basls
of all obtalnable evidenss on & »oplonel sesls, Thie atiempt

will be made in Thepter IV,
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Wider dihe-like bodles of gusrts-sonsenitie and

the wider sonse fors smell ssddles whers they ewns

s yidges,

The pattern produesd by thess budies vegesbles on & largs

sgale the peltern of smell seale festures connseted with
potassiun introduction seen in individuel w»osk outeveps

gre trending parsllel to the folistlon of the peisses, o

are evoss-sutting, Table V plves syowoxisate sompositions of

suah rotke, The mineval perapenssic is the saue

a8 in the

grelsser exeant for the lsck of hownblends ané & pe

development of late susrts end misvosliine,

Thoes rooke siso pevtisipete in both veplesspent spd

intrusive @?ﬁ&%ﬁ%ﬁ;

Bimile= vouks coour in the Tiffany gonplon
and are mors fully deseeibed in that ssetl

en {(ef, Ohapter IV},

ng peds of hornblandite

rfay nour in the pnsisscs,

geveral yaeds in 41

eontein eenters of cosrss grained, me

tied, setinolitie-
hornblende, The outer povtions sopteln ordinery grean

heenblonde, Towerd thelr savgine these pods besons move
dieritic ©

use of an logwessling content of polkileblastis
anfesine, Thes e

hiboles bas been perily blotitlssd, sspesially




snatite ie presen

the wove hornblendiec portion, Hueh

apatite mecdles with s dbesrved meximun length of 1.8 ==

e

e senters of thees pods avs

sblendite lesses ocseusring in the

Hinersl HILL aves, snd uight be compositionslly and possibly

sivatioreghionlily egulvalent te the setinolite granulilse so

s tion farther

charuactoriagtie of the Ivane Lake fov = gaat fef,

shove), These hovnblendite gods msy veprsgent wellste of

sush vocks vhleh hove undergone vageyetallilsation sses

stiss, Howevsy an

d potassiys metaios

s boules ss rellicts of sedlsentsey
ilayevs sosus wlikely in visw of the Tastl that the pods sesm

to be related less divesily to the gnelesses thean they arve to

the durk, velatively besis, fins grsined diken cuttine the

guneicees, Ascther possible intewpretation would be that these

is vepresgent conczptrations of besie materisl by loesl

loeal aress of bornblende<plegloclisse &

pshibaiites {ef, sbove

gimliis» to thoze degseibad in e &

s hasie »ouks of the Ttoek Bounteirn aren,

z, 68} seeur in the mo

These fovnm suell velnlete, o Larger efreaks &

vouks, They sve shevaaiseited by & convae grsined develo

el hewnplenie, Fopetises e hornh ande

of andasin: and euhsd
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iz pausdomdrphonsd By Blotite,

These Tpegmatites® are interpestad as sress Lz which
volatiles have bean setive promoting veovystellisstion af

sietadore tiay,

amphiibelits materisl assoelnted with some

The conseption of devslopment of hownblrnde with sood

gryatal fors through spselsl conditione of weerystaliitation

is Isporisnt to keop in mind vhes lavger bodlee of hovablendle

bosnblerds

veriotios with welleformed

srystals {(ef, Tiffany diorites, Chapter IV},

rouk conur conteinlisg

Logsl dlfferentlel deformation during potash intess

7 hasz been mentlensd sbeve in the deeerisiion of the

sugenunelsses sese Uonoonully, some of whieh sontain dwawn out

eblaste, In the Bock Heuntaisn

rphyr

scoaniensl dpewn oul augsn seeur in the banfed snelsvss,

lentisulaey potach faldspar po

Gron

and some povphyeoblacte heve Torsed in sreas of pinlcus steens

in minow flezures and folde in the gnelszes,

with sotessium
wpiah
pogmatitis patehes, the pegmatitic and splitis dikes, sand the

Host of the othor fouturss conseteied

introduction, such ae the irregula= potash Felapes

raplegepent and fatruaive bradeolss sre ssgentisily sregs-out ting

and weve Tforaed under dilstion,
Flexurss and drag folds of ten aseompanied by shsaring

forned during the sipsetitisation of the vosks {af,




id%

Plate 2VIII), 7he folds sre cutl by aplitie 4ikes und yet

fuvolve aplitic end pestitic mateslsl, They indleste s

56 Lo & dirvectlen whish

i gasleses, The

gxlel pipsss 67 e

ler dip Uen the

SXGPeL Buve &

> pavellel structurve 6f the bandesd

- are Lalerpraled s & plastic Boheviouw

of the socks undey leng sontinusd et

PEBEEE,

%»%%%Eigﬁﬁgﬁi of the asshistesity in the wall w»oek

%ﬁ%

paralisl to some dlkss vaprugents shesriss oarellsl te

diveciion of fraotuy

&piite vapracent & more beliitie
dun o rapldly s8lisng steoasse,

Ahle the weplonsuent

& tensionsl eoniitions, The beesclas

soles siniler o the anbwenclated
pdleates that when breaclation ossurred

¥ pssghed thelrs TFleal &

wore giill relotively Righ, but deslindng, s ahown by &

ive bressies goeursing st of Pook Mounteln, The frapments




the stehke,

e bended o

LEues wore of 2

; %ﬁ&&w%i %%@ﬁ% %g

Bl

w@%
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prall ssele $nteusien o umobillized

e lasel defovmatlion duwring

s maln shase of potsssius

The physinpsenhasieal sonditions asw

selated with

dastie helaviour of the wooka,

. panshad a mexibuse unfe» the




sk
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FLATE RIX

g

band losalized slons frectuee op

ar zone,

Ciffereniisl movesent betuesn Banzinz well and foot

Dike material probably
affeetsd by such movenent, %slist borpfslel

anphivolitie band

derived misrodiorits is evest srves of fold, upper

left, %eerystalilsed eross shear, osnter, Roek

Sowntalin,
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Ay

Statie roplae

siding the

gabbrole fo dloritis

another periien of sargin of b

sblepdls pod,
Sharp Traoturs controlled eontset with grano-
dleritic dike, DBlotite werlases

horsblendie roek naer the contaot indiesting soue

bornblende in the

pution of wateris]l betussy dlke materlal snd

W

horpblenile wvogk, dlets of mafios in 4ike suvpest

ant of gone of the horoblopile wook,
» graln sise ln 4lke nesr sontasi,

Hountaln (9.7.48.8¢0) .
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fig

3.

PLATE BT

Poatkinematie stage, pericd of mobllization, Sketsh
ehowing bloek of Lntrusive bresola, Dloritic voo:

sontaining inelusions of gnelmsoss sné directionless

amphibolite cut by grancdlioritie rock sontaining

seate of dlordte end banded gnelss in verious
s of sssimllation, Middle Tiffany Mountein

Lek, 7.31.484),

Light colersd trouchjlemitic bend fow

@i by replate-

mont in synk! osk Newstain

{ok, 7.16,400),
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B.

Inteusive bresels,

into brecalated Gowk,

aspparantly taken piase, lote

%82 of davl 21ue ook

sonnesting ble
e Teagsent, Beth
Taaturss ar0 ususlly consldersd ineompatible with

fevalble enplacegent of 2

Sentast of aplits and dark Fine pralsed dike roek,
merzine, Uniformity in

dhary sontrsst in 20lor al

zraln sise tbroush

Bountain {10



i

i

"

i




B

B,

Park, fine grained, velstively basle éike reck

brogciated and ihen Lntruded by inedioritie

rogk, Blaak patches ars ilehen, Boutheast face

of Biddle Tiffany Mountaln {ph.2.7.50.1).

Datelled viaw of portion of ocuterep showing streais

of dark d4lke mateelal in the grenodloritie

porphyroblastie sevginel sveas in the granvdioritis

near the sontest. Flasilc flow in the grence

dleritle roek, Blesoh patehes swe lishen,
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Be

FLATE XEIV

Alloothonous bloek of dlovitie rond

gvarsiioritis rock,

algauvhere 1 the aves has Tore

of replsossent shown by blesk in wpper right
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3tin alaskitic eplite 4ike, Sehistosity

ﬁ@%} in wall woek gerallsl o 413s superispnasd

en esrlisy sehistosity %gié of sranslies, Lossl

deformstion darlng posthinewatic stege., Yeat side

oY Wierk real %%:;?i%t %uiﬁgs%@ﬁi%ﬁ

Dike produced by feldspaibisstion slene sheaw Bone

in atatles]llv feldersnthls ane ampbibow.

iite. Herthwest of Hlneral Hill (b,
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Boulder Uveer Gnolze Uomslaex

ihe avea southwest of the Tiffany group of posks spd

s=tending northus»d slong the westsen slope of the wangs

o

gentalne & varlied agsenblape of vook types,

4 Bz woll as o the 1

gyeaede wBalwar

beyond ithe limils of the ares magoed,

G

cevelepsd pnesy the hendustews of the Bouplder Oeser dvalrnscs

Bork in the Boulder Uresk gnelss complas wWas in nature of

rogoncalsasrse, a6d ouly 2 bell ciees te the gvest of the

wes studilied,

Esny verieties of divectlionlass rogis cocur byl moet

t seloved guelssces vouks of

gpanedloritic or o loritic conpoeltion, Heaay of thess

gnelsees sorlain ik genlisven~like slweeis o sometines

wider banis »e

gaEbling 1he derier banfs in the gnelsess noay

alogons

Boock Hountaln, The schblisrer~like stesals and the

gtrutturs of the rotks, althouzh logeslly verisble ip édirsetioen,

fonsl teend whilich heve

#re 28 & ¥nule persllel o The pe

.

c

averspes ¥ 10 ¥, thus belng portherly than i the B=lmon
Uree aves, Thls belt is contlnuous with the gnolesss of the
Dok Lounteln gsres,

The votks vary free

m light seleored, sosrss gralned,

banded dieritic or trondhjenitic goelssse contalulne &

small smount of fise grained biotite, to lisht solored, cosrse




it4

spsined, gnelszoes guerti-dlorpltie roshe eontelinlng nove

v ctcur sleo

sbyndant and lavger biotite and hovnblesnde,

lizght eoleved, medlius greined goslisscas pranodliovitie ronks

2 But ave sonevhet veelobles in composlition

whieh laek bandis

and ecsossionnlly eontaln depker sirasks,

&4 zope of patehy,

mentonite esntaining

lavge, irrepuler %polkilitie® potash

B @14 Beldy dountala, The voak

feldspar ovystals phsses

rogenbles the pranoile=itiec supssgneiss of the Hineral
ares, bul contelins Tewer mafics, heas & less well detined

paralisl structure, and a coarser gralsn

laspe feldepars Snd the clustera of malice proiune & highly

In sontrast te the horrblende-blotite

this w00k doas not contaln reiiet siveaks of
hernblende~biotite ashlet.
feossional nepvow Sones of & davker bepged gnelaas

geedwr, Hedlun eelownd, borublepde-pesring flaserunaissas are

ioselly svasent, Thess sve similey o the flassrineisses in

the Lslpen roek sven but avs

goaresy gralined snd lishiter in
galor,

Bivagtionless rocks inelude sosvse gralned, sink,
guarts-npnzonite and grancilioelile, snd s modlumepralngd,

biulsh=gray blotite pramndleorite, 7Ths solor s dus to the

even distribution of fine-gralned Blotite flakws, Aplitie

dikes ars eGomson, OCesasional darber, flns-pesined dikss ceeur,




Y.

Hiervgeopleally, the sase epystalloblastie textures

end poplecoment featurse are present as vwere deseribed in the

aisses of Reook Hountsin, The testures are

typleslly granoblastic and of ten porghyroblastis, Fls

ssition from sodle andesine (auppe

ranges in coup

82} in the trondhjemitic rooks %o sodie oligeelsss in the potest

feldspar rich types, In so

strongly soned and the ginel sons may bs as sofdle as 4n 12,

is free of inelusiens, Plaploslizee often axhibits sows

includes blotite snd guartz, byt more

&h &

developed eryetsl faces and many of the yocks sy

morphio granular® texture
althe

"hypidie « Fotash feldspar is presant

unt,

grh it variss widaly in

in 8ll szpeslsens etudied

gmell, irregular, intep

ging frow

it showe Toerae Tar

iyroblaste, & similar hebit

individusle Yo spresidlng porp

®Ee seon in the migmetlitis gneloses of Hosk lountsin snd

Galmon Ureek, Potash feldepsr paplaces plariocslsse,

Bietite iz the predeminent feom neslien sineral snd forme
irvepvler grains, In the dirsetlonlezs posks 1t ie althep

banded tyee

- evenly or irreguleriy dlstributesd, In the
it occoure in relatively darker streske or bends, Conpsred

to the banded gnelsszss of lock Hountaln, these bands and

streaks srs mors subordinate in susber, ususlly have & lower

ion of bio®lts, =nd ths individual blotite flakes

“one @ﬁgf f %;

are more rendomly erisnted,




ige

mataaonn

tioe and weorysltallization

than in the Touk Ho

untain sren, If enly %

gingie bands, elthey of the or the lighter variely
gre sonslideved, they wegenble the wotke in the ¥ider sonse
of wove uniforn, divecilonlecs saleriel ococuering in the

Boulder Cwesk guelizs o

than § pew

Hussovite is= usuelly present

sent, 1% forms epall irvsgular

i

fmun of 1 aun, in slee and otauve

aine up to an chasrved b

with biotite or it the eenteal povtien of plaplotisse, It

bistits

e 18 have forsed Zvon Motk 4 pleagionliane sl

This rinsers] wep not oheowved in the mlonstitie

of the splitie
minevrals sre iveon

; of the =ocks muy lodslly have bscoas

inteusive ao 48 1he Dok Hounteln mipe

stites, the sharaclier

of the Douldes Urask pnelos sopples gs o vhele lndisetes &

itiz wather than 8 =8y song the festurss

mentioned sbove, the follewing suggeet & migsatitlie eriglin:

the atructuesl sontinuily of ithe Houlder Usssk sies with

satites; the gresence, in

Boulder Jresh gneless, of davrk seblleren snd elvasls whieh

sand fo the dawh Bande i the Zelpen Ustel-g0g Hountaln




is%

ssltion snd tertore within
ined

matites; the verisbility in com

eEnll ocutercp aress of some of the roek types, often ¢
#ith megessopleslly visible porohyroblastie tentures; the

eéryetalloblastic and vopletensnt textures oheervad mieve-

seopisslly. The sppesranse of the 1light eslowes trondk jonitie

2nd granocdiorltle banded gneilsses, the geancdlovitie supen-

rpined flaeergneiss supuests that thaze

gnalag, and the soarss o

ks underwent & proacese of reorystalilsation and faldse

pathisaticn slmiley to thet in ths ban

ded gnelases,

sugenpunsisses, and flasevpnalssee of the Dalmo:

slinatite zone

2l materisl that
heas remeined s dlatinet velicts in the Salmon Uresk zone,
kes here been lost exzgept for falut reseystallised tesses,

suren struttures sean in the Houlder Uwser

gnelnses are waliet struo tures,

Hinlehekin Gaslas

& law

%, fTalrly unifora boly of quartez-dloritic grelse

seoure 1a the north-gsntral part of the sves sround the hesd

wnteprs of Sinlshekin Usesk, & gonsidersbls portion of this

body 1e conpesled by unconformsbly overlylas Tertlsry

volesnles, However, senllersd exposures of snsles cocurring
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B,

PLATE

Trendhjenitis zaelss in Deulder Uveek somplex

Brown Headow (5,20.50.20g).

Coaves grelned troadbjenitic bended guslss, Derk
Fise gralned stireak of rellot horafelsle miessobist

materisl in lower left, Boulder Uresk complex,

Brown Headow (9.26,80,81%).
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slong the margin of the volosnies indieste thet the gnelss
extends anorthmard well boyond the limits of the eres,

To the weet the gnelss is in eontast with the

directionless Thunder Hountsin complex {of. below), Whewe

sontast ls exposed 1t eonslsts of & nawpow, o

itite ﬁﬁa&z

molew
sompoged of rartly melsscse derk hownblendew
vieh Glowitie snd light eolored grancdioritis resk tyves,

On the south end southweet the Sinilshekin sneies
B

“iéra the smphibolites and inteveslated gnelsses of the

Saimon Cwaek Ball of ae phics with a gredational o

Uther zones of asphibolite cseur loally within the Sinlshekisn

gneiss. Gtrusturel pewsllelien ie prasesved throughout this

sres, The emphiboliits sonss of the Balmon Cresl Bolt ap well

28 those ossurring within the wusr»te-disritis Sinlabhekin

fse alony the ateribe as ﬁ%ﬁi ag
hibolite finslly

auhere veut of the pesst of

gasles pass ints this

seross 1t, The most persistent zons of an

& slong the atrike son

disappes

the vange nesr polint T
Sonss of misesehlet-derived, greissose, blotite

trondhjemite that peralilel ths sonws of esphibelite and

hernblendie gneliss in the Helmon Uveel balt on the southesst,

wire not obasrved projecting inte the mein body of the

i gﬁ%ﬁ%iﬁﬁ@i@ pasiss in shaep, 890 uttine contagt =ith
the dirsationless svanits of the Thundss bountsisn o Las
wie ohesrved on Vindy Peak shout fi_% miles south of the
Canadlian bosder,




i%s

Binlehekin gneles, OUne geall oulerdy of trondnjesite that

alght poecibly reprocent aush o 2686 Wi ohagrved noar (he
gouthews muvelin of the Sinlahekin gnelés nesr Lane Frank
Uesak, The faot thet micssshists and plessahist-derived
slesetites are subopdinete Oor lacking 18 the aorihwestesn

cbably due to an axisl plunge

portion of ths map aves, s o

to the nortimest, Kastward toverd HBlue Leke the gusles

gontelisus epldote 2nd pesens Lol epliote-bauvine wate-
gedimants,

the gnelse is cosrse to medius gralned, rudely follsted, end

sontaing horiblends, blotite, guavts, end pleglotisse 2 it

prineiple constitusnts, 45 sVeragy of approzimtle mlnsral

sompositions of spesimensg of the gaeles s gliven in Tebie IV,

Bornfelelie amphibuliitic etrecke and bande ottur Losslly,.
Gross sulitling splite snd dark; fins gealied, velatively basle

st e in the Tosk Jountain

ziee bul e Bet Lo abuns

Foaturae conpagied with potansliun luteoiuation

catehop and dikesn, are vistually non-

guen By peg

sxiztent in the Zinlsbelln gaeles, Dandsd gnolsscs seoyr

5 Oesak belt,

only marsibally mesw o
Lessl minoy

sinlahekis gneles, but ldentissl featuras ewe pracent in the

foids of a "moblle® chavseter esoyr in the

igociinelly folded amphibolites of the Balmon Urssk sons that

projeet inte the gneilse, ALl ave regularly sligned parallel
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fo the provailing loesl treod.

In genorsl the minevel sompesition snd tenture svs

= hoenblenile

gimiler to thoss sbeewved in potesh feldspar-~poor

gnsisses previcusly deseribed, The sinsralogisal shanpes i

the transitlonsl sequesess fron siphibolites theoush quarise

1tie gasles to teondhjenitis gnsiss whish have hoen

desovibed sbeve, are identissl vith thoss seon in the
transitionsl sequsnese Tros assblbolite %o Sinlshekin gneiss,
Howsver the extross loss of mefics sscusring in some of the
trondhjenitia end products et other plaess, sssurs oaly

locally in the fZinlshekin une

g8 and ls not chavsetoriatis

87 this unit whiok thus appsars gensrally not to bave gone

nd the more ilntersedlets stapas of tvansfoemstion, A

brisf deseription of the gneiss ie nevessary %o show its

distinetive charsstevistics,

The texiure is evystellchblastie, The fadrle ie

granulav with srain cizes verying from ahout 0,08 ms

Gt

uneven-
sined patehss osour that

te shout 4,0 sn, Coosslionsl Tinsesy

gontain dote of iron oxlde, Orystalloblastis pldglosiase

sndnsine) often shows eomolex twinnine and insluades sarlier

flreen hoenblends is menobisutie and

%@*‘ﬁ%&@ﬁ%@ %ﬁ% Biot £ ta,
part orystallizing eontemporansously with

sfisee opouse in




hoenblends,

pianes iu biotite,

péy o8guvre ia the

ef the speeimens show & 1ate, bBut proequaris,

ilse bave baen bent snd

iightly

i

fueris le 5ot sfifested by

On the seuthussters pergin oF the Sinlsbelin grslise
pEreos Lones 1@@%133 sevyr of & sore potesslie snd proncuncedly

Thege Zoses arve Pive to Tiltesy yavds

bibeiite - the norasl

Bianlabekin gosing dsssribed shove, Apart Tron thelr hisher

goutant in potash fal s6d thalr eonsploudue porohyros

geimately the saus

blastla texfues,

sltisn and the ez

img of the plegloeisse,
& have orenulated sevelss.

dusty centovs avd guiglic

182 vise aws olip

andseine, The plegloeless stoure in glemsroblastic geoups

vphyroblaste which have formed by the conless

end Lo
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vizats veuoh &5 obaerved savipus

formar, These po

wohyre

aize of 4,0 mn, Uomplez telaning is someon in the plasios

e wlas

are often untwianed, Differently

gloglrse truverss the dusty

ring thea & streaked and pottled apre Trelustons

The

k%%z%ﬁxw g

tendeney, Onessionslly = slusies of
grean verlaty with an extinetion sngle, o/i,
of 199 wather than the usuel 23% swtinstion snsle obsesved in

Biotite = weualily

sszsolated with hermblapde, Ouset2 Le videly disteibuted in

v Toems grwendi

gmell ivesguler geslns,

¥

terézular sheped porphyrobleste, but 4t e only hslf as lavge

g8 the plsgleelsss, 1t includes n1l othes mipssels and

renlanes plaploeless, Aocsssoey ninersis sve siviles to those

in the maln body of the Sinlshekin poelss, Hinute spatite

peisne are sometlines eontenirated in Tleos gealnsd, mefie

siah sresg, £ sinils» wock sBours

varinty of the Tiffeny dioeites (ef, COhapter IV),

in the northesen hetesopsnsous



&

Epstvard tovard the Blue Lake sres epldote bseonss

éne of the more shundant ferso peleien minersle in the

gnelee snd the gneles pageep inte e eshistose épliotes

horsblende-blotite-cuarts sranulite, The grenuiite will be

dsperibed briefly, Hegsecoploslly it le gray=graen, poorly

folisted, snd sconteins lontieles of guarts, Hisroseopicslly,
it showe & horanfelsic texture superispossd on sn sarliep

bris, The roek is compossd ofi

gehistoss 2 rraen blotits in

fmperfactly orientsd flakes; irrepulerly shapsd blus-gresn

hopnblends] gquarts, elther in emsll irreguler gralns or in

T

lentisuler supregeies with & moasie pattern; compant but

irrepulerily shepsdé spldote grains; 2oneé plegloclans with

senters of sodie sndesine ané rims of oligoelsse (epprovimately

An 22} snd mioroeline in emell porphyroblastes er highly

irregular preing in the groundmease, Lpldete is less sbundsnt

in thoss portions of the roek where horsblende predominstss

over blotite,

Sonms bBiotite hes fopped from horoblende,

ws of the spidots thepefore ls considered as & produst of

the bioctitisetion of hernblende, Howaver, much of ths spldote

sppears to be earlier s it gives the

impreselon of having

caniedusly with the ssrlier miosrsls in

grystaliissd sontenpo:

&

the rosk,

fhe ashistoss spldote-hearing grepullte passes inte

the spidote~baarine gnelss within & few ilnchss, The gnelse i




s
P

esdiue gralned snd gontalas aboul twenly per cant durk
singvals, Its texture Lz eryslellcblaatie, Enidote cscurs

iated with Blotits and horpblonie

in subhedral gralne sssoe

spavently contenporsnsous vwith then, or it ctours s

gubhadral to anhedeal pesing i plagicglege, Ths lutter

este sither slpple lneluslien of exssss epldote

segosietisn s

: plapioclase, or lese likely, the breashdoun

in the latew=Tor

of & Bove salele plaplegliage with soprepetion of epldste =id

pogeyetaliisation of & wove sodlie sleploslses, Ho esnsistent

velation betwesn sonlng 2nd the sesition of the epidste

inglusions wap chesrved in the plsgleclase, e olive-green

hopnblends slnee the hovaplenis has

bistite is later then tis

felopae of biotite snd Blotite hes forsad slons slsavepy

pse i the heenblends, The bBlotlite lnsludss apidots o

pragates with 1t, Zpldete has baer uble to form

grystal fooes sgeinet Blotits, 7This epldets Is bellsved to

havs besn segrepated %ﬁ?&ﬁ@ the biotitizatien of part of

Borublende, The plagloclage le zoned, but the »iss sre not

as sodie a8 those in the plsgleclase of the spldote<besving

eth of

granuilte, This supgests that durlng the time of o

plegiesiase grains tempesstures wors siightly hisher in

snulite ginge e both wocks an ewesss

the gnelss then in the gy

af potsntisl snowthbite component wes svalleble in the fors of

Gmall plaglioclsse povphyeoblegts coswr, latlusions

spidote, .

in the poephyroblasts are prinelpelly spldotes, but soue blotite



projests inte Lt merginelly, Plasloclsse 2lso oteurs in

sgates, often with 2 group of epldote gralne in the eentesl

portion,
¥ith & mosale pattern wesembling the guarts leaticles in the

fuarte zleo oseurs in patehes of ayrmskite-sheped

granulite,
intergrovths in Blotite, Potssh feldavsr cecurs i the

intergranulse,

A speeimen (8.82,49,11g) from ens outesop in the sane
&reéa appecrs megassoplioelly to be mylenitie; howevewr, under
the miorossons 1t 12 sesn %o be well wasryatallizged, Cueris
and feldspar fors & 2osale in whioh flesks ané stwesks of

& largsly blotitises

bilotite secompenied by epldots ssour,

horabliende 1s present, In the groundmass small (1,8 me,)

They insluds grounis

pisgloelese porphyroblacts hove 7o
& material and ars turbid, 2 grains geow séross the

silation indleatine the

regryateiliised nylonitic ¢

porphyroblaste and not regrystalliised porphyroclasts, The

plagionisge iz sodie sndesine, The lavge apount of spidote

indleates that s consisersble emount of eslelum wes present

in the oviginel sask,

#11 thwas rooks deuewibad shove - the sehistose

arznulite, the spldote-besving gneles, snd the blsatomylonite -

nel materisi,

bellaved to be derived fros the ses

ALl are compavatively rich in calelus ond weérs povhace of

epidote amphibolitie affinity. Esoh underwent gpenetrative




aifferantisl deformetion follswad

by wvarying

degeeap of

reeryatellisation during 5 stage of soflun und move subord

ste

potessius metasomstion, Although much of the epldote may Bave

been present 88 & constitusnt of the orizins

1 lessbenlsslly

aztencrphossd wosk, .9, prior o slkell metesoss

tism, some

of 4t bhas formed sg 2 vesult of Blotitizs

tion of hornblende

during potassius meteconatise, Durine the tiss of plagicslioes

growth, some pert of the epidote was used up as 5 souree Tor

the anorihite componant, but sush of the epidets wse left

ovar, cbvlously bessuse tompersturs 418 not pew

of & more ealele plsgloslase, Deelining tempewsturss during

the later part of motescnaties sve indlsafed by the ellgoalnas

rime of the plagleslase vhich have fowsed in ths pesgance of

epldote whleh reprosents an exssss susply of potentisl

snorthite componant,

The finlshekin geeles iz interprsted ez having forped

s amphibelitis sosks by metasomstis provessen duoring bath

tie znd stetlo phases. Hariler deformation prodused

the gnelssose structurs, This wes & porisd of predominant

esdium matas iom end weerystailization shieh sroduces

sndselns, Later, wesker deformstlon, probably répestsd,

snourped after the fowmeition of

e andesine Bat prior to &

peried of predominsnt siliea intveduetion, K

wr amounts of




iBl

potessiua and sofius wers intwoduced with the eilies,

seystalliization followed the

figpladensnt end partial »e

¢ based on the followiny

featuras

desevribied above: the swojection of undlsturbed gonee of

amphlsoliite of the Halnon Oreel sreos iluto the grelsces and

the eventusl dissppesrance of these saphibolites By thair
pasaing inte the gneles aleng the strike; the odessional

osourrente elgewhere in the gneles of sonformsble emphibolite

bends; the trensitions sercss the ateile from amphibolite
inte cuertz-dle=itic gﬁ%iﬁﬁ; e mg@%gggi@%iﬁ‘g visibls

ined with the

gnalegose strutturs ¢ general mievescople

eryetallioblaetic texturs; the ooesalonsl deforveation of

plagioslage eryatals end thelr sehsgling by more sodls
plegleclase and querts; the progressive sisevslogloal-

ghomleal shopres thet iniieats %ﬁﬁgﬁﬁ, gillles, end potsssiunm

introduetlion; the relations betvess the gaelss snd

the adjecent

sstemorphice with vegerd to mineral faolss and certain

mineraloglesi~chenlesl fostures, se illustrated by the epldote

eontent in the gneles where 1t iz in contaet with epldete-

bearing woeks, ané the lsok of epldots in the gnelss wheve
it is sdjseent to the higher grads amphibelites to the
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cusrts-diorltie gneiss, Binlsbekin gnelss,

Heud of Sinlehekin Oreek (7,.021.49,42),

tion of Coxit and Sinlahekin ewesks
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Ao

PLATE XXIX

dinlabekln susrie-dloritic gne iss, Crystallioblastio

e

tex turs, rablende (H), cusriz (g

Bilotite (B}, Heasr hesd o
i4gl.

e

Bitfevent poriion of swms thin ssetion, erossed pleels,

Late ouarte (2] veplecing slasioslase (P}, 2 17,
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he

B,

PLATE XXX

Early epldote and apatite grailne in and near small
plagloslase porphyroblast. Epldote-besring variety
of Sinlahekin gnelss (Plate XXVIII, B), Flane
polarised light; x 60,

Beme, COrossed nicols, Note complete lsek of
altevation of plagioelsse, which excludes a secondary
origin for apldote, BEpldote ceours outside of ae
well su in suall plagloclase porphyroblset,
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Centemporaneous spldots -nd blotits in splivte-

elss. ZEridote

bearine verlety of Flalabekis #p

{E}, blotite (8). Inclumions of sphene in large

we lLake {8,080

blotite graln. Yool of 2

1sed light, x €0,
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e puver

fevromagnosian minoval ove subovdinets in the sves, fush

Blotltie gnelsess cocur mostly in the southssstern geatsr

a5

of the Ssimon Uresk mignatitis sone intercelated sns

with miessehists, fine greined peragnsisses, and

 gnalanes,
The metamorphia historsy of these migsatitie Blotitilse

ushly parsglliele thet of the hovnblendie gnelases

desewslbad sbove, Sincge many of thely tezturel and structussl

features cve simllar to thoes of the hovablondis gasisses,

ohly & brisf deseription of the blotitis gaslsses ie siven,

Theas poske sve usually oharasterized by the fine graln sige

i

win

of the dark minersle in sontraat fo the  aoaves v

§?§s

sige of the dawk mineruls in the howdlendls gnelsses,
Granitisation begine is the slunisus »ish bands of the

sloansshiels and pevegneleces with the dsvelepmenty of sasll

Bluste, As these powphyroblasts becoms

-

@iixﬁ%&%% s %35@?5? ‘

ous, hands of feldepar porphyroblasts achist sve

Bore 4

re ataras gralaed

¥ith a devslopment of sbundant,

ploglociase, the sehistoss strusture is gradually lest, the

mafies bhosons ralegated to intergranulaur pesitisas, =nd the

The and

stonss &8 & whole

iz 5 wosk of trondhjemitle, or if potash feldapar has foraed,



B
%
.%3‘,,@;

of granodlorilie somposition, 4As the feldspsrs davelop well

ronahes 8 “hy

fafined eryetal faowa, the sonk

grepular® textures, If ?%;é%y%% i8stion hes Been zasoninted

with dsfoesation synkinemstic flssergneisess and susspsneisses

are prodused. As in the hownblendle gnelsses, postkinemstie

@«z

resryatallisstion has over-ghas - oblitersted avidsnse of
& aynkinematie stage in many of the blotitle gnelsses,
Primery 1ffersness in sopposition ss well as

gtruotural sontesl both contribute Toverd the fermation of

rs Beglilsesous

banded bilotitic gnelssss, Yheve parros, =g
syovrs are inteoraslated with layers 1688 fovorzlbls € faline

- sillielous layers, the

e i the s»pillissenus layews

dnning of this g%ﬁ@%@w pas

forae & bandsd gusics, The has

wm

Lsschenlaally foraad Fine

ohagrved in the predosinently |
grained persgnelssss dessvibed in Cheptee 11, Howeves, banded
& fron vooks of eviginslly unifowm

gnalssgs sro alen fors

somposition where strustursl sontrel must be €

fzotor in dstersintne

£

the layere of preferential feldspathizes

tien, wather than yrissry differopnces in esition: is other

seges both son

itrols mey be sosbined,

Hapsseoplieslily, titie bilotitis pneleses ave

madiun To coprse gralned and weally gnelssose, Uosparasd

the fine greined pervagnsisses they econtaln & »elatively

smallew, but var-leble, zmount oF Blotlts and a wrester amount




iug

Aesordingly they have light but

of feldaspar per unit &
verisble solors, Lightsr oolered beands often siternate with
davker, fine greined bende, The bilotits in & fou Light

sgloved rocke elearly mevks the schistoslty, sapecially nese

gradationsl contsets with bilotits parapneiss, eheveas in

ether Light sclored vooks the prefersed evlentation ef

ke ars diveetionioss ezoept

minerale 18 g6 wesk that the woo

Ter thelr posmonly developed banéing, : wotks sontsin

planer petcohes and steeske wish in bietite pavalisl to the

foliatien in the survounding ashiaets, These patebes snd

straske see veliots of missechist matorisl (ef, fine greinsd

paragnalisses, Chepter 1L}, MNicrosecopic textusss ave

granoklieatis, Ivvepulesr pealne of slipoelape, veddish-brown

BUArtE, and often potssh foldsper sve the prineiple

blotite,

sonstiteents, The fimger p»

sined tyoee ave splitls in tezture,

ihe Light colered gaeisscse s directionises naterial
deserlbed shove is intercelsted with the folis of the

mlossehists and fine e

slned peragneleses spd tapers ints
thin feldepathio bands and stessks and finsily into strinsers

of 1ndlviduel small povphyroblssts, This type of senetsetion

bly oriented patohes spd strsske of
¥ariability in eo

slsasenliat evial and the position and
Golor of different bamis slveedy desevibed, isdleate an origia
for the 1isBter solorsd vosok By Iit-par-1it reglseement {ef, P,

Higgh 1948a, p, 250). dome light eolowed seidle bunis with
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shuarper contaste, part of which peralisl snd part of whieh
transest the gnelissoss siruttuve, wsy wopresent nsterisl shish

foreed cuvlng the leter ptatio phege ef aplitie and

veplusesent in the svee and «hich beeans flaslily sebiliised,

the pigwatitic Blotitie gnelsses sre aleo gradetions]

with bornblenils grnelsess, Uonforssble presspes

slesssbist throush devk flis~gralined blotite puvepieliss and

theoush 1isht edleved, sodlum zreiosd Blotitle prelss of

sitien to horpblesnie~beswpline vneliss often

teondhjeritis e

sugh blotlite parspnelse ints weakly

gneissose troudhjemitis vrock, The orisntation of individusl
Bilotite flokes and »e2liet Blotite »ish strsake in these
the folistien &5 the

tronéhjenitis »ooks ls conforsable with

thew north, the lepgely hornblendic Fish

sehist, 28111 o=

Lake dloritic snd geancdloritie complex sceurs, Althougt

gontinuous exposures wors chesvyed, thoee seen indloste thet

ths gnelszogs bBlotits Trondbjenitie wock paassse Inte th
hornblendie vosks,

Horthwest of Salamon Hesdow sly @rpopsd sons of

esavet greined, perphyroblastie, bBlotile-boasring soek oscuss,

It sontaine lavge subhedesl onlels eligoclaae povohyeoblzate



sined setrlz of hernfelsics mlsscehint,

in & patehy, Tins-g»

Thie »oek vesenbles eone of the po soblzetle hovablendie

flaseropelssss oy uore Fingerveined supsngnsluges i Yaxlurs

althousk not in sompositiesn, This rosk wss appeveatly

statieslly fovned for no evidense of esvilisy dsforuation is
gasn, This porphyrablastio sook peobably foreed in &
volatile-aprichsd zens similer To that in whieh the hornblondse

bletite cupoangnnliss otours,

Birmetitie blotitie pnelases szhowl

g move definite
svidenes of 5 synkinematic phase also eoour, Balis of mediun
gnsdioritis and trondhjeumitie

gralined, light eoloved oy

8l Hill sves mesr part of

Liotite gnelss ocoeur 1o the Hinsw
the contaet with the Hinewsal Bill gy

anodiorite,

have & flassr steusture which hee boen levgely ohliliter

by later vegrystallization aeao

srabying the growih of
ulerosiine, 11 lentisles of guarts

sseur, Sipllesr esooke Gacurring elssvhere bBetueon nlosschist

and granodioritic bedles heve a movs definite flaser strutiurs

which nmegsscosleslly eften looks eatselagtle, Under the

migvascope, howeves, deformed plagioelase gralne snd arvas

seen te have bean pavily hesled by mierccline

snd gua»ts o that the fexture ls primerily eévystalloeblastie
vathor then esteslsetie, lilevseline fovse suell sovphiyrablaste
of haphazerd orisantation,

The gnelss zonse degerlbed ere conslidered ag vepresents

iy intermediste stapes bBetussn non or periislly granitised



mieasehlst senss and Zomes of dlrsetisnieds pranodieritic woak,

This does nelt mess thet the Zon%e are Becedsarily intersedlate
in spatisl posltion., In these Intermediate szenes, evidenze
€811l romeine of the deforastion whish fuoiliteted the
faldspathization, In the mows divectionless grencdioritie
bodisa, suoh evidense le no loager prezent due to the more

log the seissomatiss,

Althoush Tlssorgneles bands may seouwr marginsl to nowre
dirastionisss grancdlerite, they ave slee ssen intercnlated

ranifised voocks whers ne divestions

W gradations] with pokeg

isss grencdiorlitie bodies srs present. 4186, the Blotite

tisssrgnelenss destvibed sbove 40 not cotur marginael to the

grancilorile bodles where the grampélorite euts seross the

gmatitic goeloses, as for sxample st the south-

east end of Hineral ELll, bat ounly ctour in Belte parsilsl to

the reglonal trend,

Guslasose rooks vesesbling the blotite flseergneisces

d Bistite and soms

but with more coaves praline morablende,
- aphene, snd spldote are interpreted ss having besn derived

from ergillites of & more exlearsous O dolonitie srisinal

peition, These retke sppvoseh the hornblende-bistite

flagerpasisess in eonposition, Other davk, cobras to medium

e

grained, well folisted woeks rich ia hiotite but sontsining

some hornblende snd calelwm-besring acesssory minerals appeaw

te heve heoen devived from move hoeshlendle soeks, Differentisl



saring 6trees secompanisd by polach metesomstise and pevhape

logal setenorphie Qiffersntistion eve sugeetled 28 huving

fros bornblandis rooks under alffeventisl &

gtvesa) these vooks ususily cesur in neavesy plates bet &

sasve thet stvege fsailitates the

times im wider bemds, 1t &
forastion of blotlits feor Dowvnbleonde in the geagsnse of
potsssium, Epldote or other suleium-besving epineralie ave

often lsoking which would indleates s veumgvel of esleiun fros

the locus of resctien,

Gopssry ane Dlisousslien of Bl itiec dnelisses

The zones of progvassive veglonsl pstanorpl

f gvapitissation shov & 2l

it the now

glianadus lagrsuge in

theaeters povrllon of the aves GotGlee=
phylilties sohiete cocur whish hove usdevpons only
iscchenlsel wopicnal wetamorphlen, Yestvwsrd sl soutbusstusrd

these wooks pees inte woy

goectonal spd Esteronal slesschiste
sad fTine-grained paregnelieses, 7The beplonings of prsnitizsetion

esewr in this fops with soas

anlsse fowead ip alusl

nus-rich
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Be phyroblast in
fren micsschist, Iater-

Hutten “idge

B, Bewms, Urosesd nlesls, Porphyroblast has

issged

iier indlvidusla. Ineluslons ars blotite

snd cusris,
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{pessible lutrodustion of sodlum) and

eoblastle developaast of museovite 25é pols

#tite dikes and patahes

§ abundsnl to the soulbwest, Thees rvosks pass

gtward inlo metoscastisally formed alpmatitie

Ytili Turther

N

¥ #n%lisuces

abes dirsslioniees grenodioriies

that sontals 34ttie o0 no welicel aobist materisl and 1bat

er to have bean mors profoy

nidly transloresd,

Bluee 1o2 Jumveses i 09 enitizetios

wi by the

nel metaworphiss, the rise eof

L to the gwspltisetion, Sines the

tione vhioh luve Tor

mignstitie gnsleses Llavoelve grenitizing solutions, 1t is

thess solutioens supplied ths heat,

spesrs 10 b2 conlrellied by best

n2liuelen is

seiutisns, This @

dler to that reashed by P, Blsebh [1940s,




Y

.

& pomher of faote indlente thet the plosetitis

grneliseae wors forped by voplonsgl orocenic setasons i)

sovphise feon paet of the Pelecsele peosynéline]l seouenss vhieh
de &

wrogion shave 1te doprer of petesowoiise is gonerally lawee

guian

ute ths present sres from the Dlverelde~Conconully

end whers metescmstien ssours only lessily, These

the sindleriiy Io type of daformstion treouhoul

bolh the lscohsslioslly wetemorohosed woshke snd in

‘?wgs; M
by
g
0
fon
ok
L

wigmetitie gasleses; the persllelles and continull:
i

%ﬁi%%%@%@ﬁ%@ﬁ%; snd the eonforusble and gredatlons

gtrasture with the weglonsl ovopsnle trendg

ghips of the migsetitie srelscer with the lsesl

s teporphinged vouks: the undiseupted »allel

in the gaslsess %Q“%i&%ﬁ to the regicnal Trendg

progregsive mineralogical Trausforast

events throushout the evaes,

The gnelescess strusture, and the oge

of synevryatelline detorsaiion, topethes with ©

shenges coowrrlng An T secusnte from ssphibelits e

smelse, indicate an earliisr oynkinswsiic etepe in the fosmation




of the gnelisses, Thie stage wea soupled with = predeopinsnt

makih

& By seme of the statliesl

eationiens sp1itis patohes 48 hornfels

pleses, The By




in the gepnevel

gloslageericoh syuklnomatis

thas sl

banded gneles of he Took Moumtaln sres, Sousral weo

gryelsiiization during e atatlis

the arse by supfrlipcslag s bovalelsaiec Lextuers in séhists @?é

wwidbolites, snd a alreeitionless granchblestie fabrie in 13%

gneisess, During the postilnematie ataps, weis
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&nd cusrit-mongonitie materisl, Fracturine snd breacistion

heve logally ocuurred both ia thess votke end in vortions of

the ecuntry votks, UContincliag greanitizstion in sush losal

& g l2d to the foruntian of

iragtures sBd shear Zops

roaplagenent brecalas, Intrusive sovesent of soms of the

anterisl in these loeasl shesr tonss has Tomed intrusive and

fsheomovphie® breaclas, Aside fros the feagturing and
brageintion In the gnelsses, there 2lct has ocseurved slsstie

Geformation whieh 1s intevprated se & reastion to long

sontinued streseea, This plastic sesstion i cbaseved in &

folds sni other formz of sobile Tolde pesusily socoolated with

losal shearing movenents, Later, dsek, flae-gesined,

]

tites, The

relatively bogle dlses bave out sll the =l

latest stege of the history of the gnelsses is vepresented

By & Tev erose-aulting zones of lov tamevetuve hydrothersns]l

sltew:

which &

% teasos of sinevallzation,

stion, some of

@ is not part of the continueous petropenetio svelution

stag

mEad,

of the gnelsces butl altegetier later and supering

The kinsmxtle conditions during sreanitization vewy

eystomatieslly in this aves, The sore thovouwt anitized,

1y ge

28 and diwestioniess prencdloritie rogks cssur %o the

gnelea

ssuthweat snd wvest, They show svidenes of an sarlier

synkipensztie stape of %y&ﬁ%ii%@%iwﬁ. sastitie gnelsses

of the Belmon Uresk-Rosk Hountaln balt still mers definitely

saile pranitizetion., In Both of thess

ghow evidenss of synkine



s2gions, statle graniiisstion shd roeoryetaliisation has
Tollowed the syskinesstle stegs, and prodoninent potaseius

ttasonntisn has followed prodtsinant sodicn metas

W the mizmetitioc gueliss balt, the

o the northesst beyvel
gronitisation was pradoninently ststie snd potassius

metasonalisn prevells, Heve srossecutting ond ivrepalae

aplitie end pogmatitic veplaeenent patehes sl dikes spd

muscovite and potash feldspay porphyroblests are pregent in

ranltined aschiste, Postiinewstis prenitizs-

previously aot g

i

sranitization,

tion thesn, hes spread further than synkinems $is
STLLl further to the northesat cesur the iscchesiesily

Cranuforned phiyllitieo senlets which bave not besn wesched by

gronitisstion at all, The statle phese of heatine is heve

provenee of andalusite posphyrublasts,

heat neuscesry to profuse thess purphysoblasts was probably

gnbord sthinematisally

introduced by eonduetion from the ne

rasg, sithough 1t mey bevs been introduced slong

1 smount of sodluse-i

glegee ave oot charply Gifferentiated, nor 15 1t in every

tsee Trus ket the symblnemstle slags of metewsrphlss B
soilum predosinanse sad the

Bende and sress of voth vhieh sppesr te have

tios sgoue

uniergons elther sivopper Or move pacent 4
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aéjesent tc Zopes which appesr te have uplergone wesier

deformation ov

in vhich defovestion apooars To have coased

a8t an earlise tize 80 that 1tz vesells have be lavgely

sbgaured by statie veerpystalilsation, Hovs

gver, adjecant

gonme mey oxhibit varving deproes and verylie typse of

netsce

watien, A% ene glege sodlum selecsomatise ey be

gpradominent; at an sdjagent plete polescius melsconstion

patan:

aged on the sedl

gay heve basn supevisy

alffevential metancss tisn wey be contrelled either Wy

siffersnces in origlnsl ccmpositlon v by differenses io
steoll,

Geforgation {ohsaiesl snd structuesl ¢

The yavilations dageslibed ave on & vathe» lossl seale,

4 exemple of & verlstion in distribution of potessiue

petesometisn on & lasgs egals le shown by & oomperison of

the Took Hountelin migmetitic greleses with the Binlshekin

i

gnaiss to the posth, In the

zook Fountaln gnelzaes, festurss
in e

swodueed by potaceluys introduetion ars abundant;

Einlahekin goelse 1o

tash isteodusticn oocuve only losally

end is limited te only lneiplent festures. Both of these

gnaise units wevs hornblende-plagloclsgs-usris voske prioe

te the tise of potssslum introdustien, snd tharafor
great Aifference in the esount of potussium introdused in

these twe ualts cannot Be dus to somsomitlionsl sentral,

Zome amell, lentiscler bodles of mosily direntionlese

fiovitie, cusris-dloritis, o gransileritie wooks which are



2i¢

intevaalated with the mizsstitis gnslsses snd geads inte

them, could be interpweted in twe ways: they misht hewe
ematic

atien dusine the aynki

besn layavas whish estsped metany

shans and thus nsver hedens grelsses go that post-kis
metascestisn sould mush more easily elininate thelr esrlisy
. A peoond isterppetation sppeses to be

that in the dirsotioniess

pavallel steuetuy

musk wore Likely, This would be

leyere In ausatles stetic seleconstise snd veewyeteililizstion

wewe of gresters intensity then ip edjoining layere whish wore

¢hle to malnteln thelr overzll gnelsscss shewseter,

Lagsl desformation sontinued durlsy what was,

eonsldering the sres se & whole, sssontislly & statis phege,
Dafornation during potassium inlvodustion, fow exsapis, ie

ghawn 1o cseaslonsl bands of aupenpeeliege la the Copsonully

arez whish conteln deaun out misvsoline porphyroblassts, In

skles hee besn levrely statis

most pleses the potaesiun melzse

as 1e shown by susengneliesss in uhish the potesh feldapar

hyeoblasts are mush o domly orlanted, Drap folds

fo 2

€0 movenents weve chasvyved in the

pngcted with loesl eheseine

:titen on Nook Hountaln snd wers Tows e & jate

b

stage of the evelution of the gnelesss, In many rosks,

netably the Biplebelin cusrti-dloritle pnelss and o

tropdhjenl tie sones slong the Balwmon Oroek migeatits belt, &

tion hag oo

suspdd: 1t

falrly late, vesy, szistclastis daforms

fs postenlazionlase cud pro-potash feldaper or susrts, Thie



fatrafuetion

This

phege of defosmelion appavently feellitated the

af the sotaasiue and sililes whalsh wes to fellew,

sataslisatic ghese Lo goes wostly in bent teinanlne lassllase

snd fraetured erystely of plsglcalsse,

he eanditione

Gpparently was alow 0 veadjust Liself wn
prevailing during the laster stages of the setemorphle histery,
=5 paedily. In soss

sp@d, Un

The mafiss sesn to be oble Bo rofose 2

ponke o silght post-tryetelliine dof tion hesa soo

iasted Gaforw

the vhols, h
in the ares,
e Lotally

Some eptaclastio sppuaring ersisy otsurs)

i potash Teldspay poephyroblesis ave interpreted s &

20t tezlure anl e Corveionilne o the peusdos

1
o
b
o

getacleetin fexture of &, H, Anderson {1532),

sk Bsve bLeen shown

The lsocaemlgally metenorphoscd o
it repwusenis

to have & verdied metumorphic history slthoun

& single met iie syele {(mongeyeliie motenorphisn), The

Zones of progrsscive mtasorphios bave

L

dietinet bacsuss the geogrsphic losstion of the

o5, hes changed from one

fonse vhieh ave temperature 50
- ¢f wotepoyphian 1o the next., Bilmilsr veristicns in the

ef watemorphit Zones vould be expseted te oscur in

ioeatien

atis roska, Howsves, such chunpoe ave §

e petasy
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rnieslly matome

aingrals ars prosapt,

o and patics of the sreniilied veaks ses gvallabls

i slsesifiostion, and thess misersis
26 6ot persll Aifferantistion beluesg

prade Sons ebd thely subdivistioesns,

peadily ohtained, Zened pl

ehenges, bt 11 alen vrafloctes othey ohyslooechanioal

.

such o3 shanmes ip the sodlus copoonteation and o

gtrese setion., However, fTomsewstu

prima=y control in sush geees whers in sipnstitic gnelssss

& moee godls sercinsl Sone of slaploelises hes Formsd in the

gresense of potentiazl excess snorthite component Ssouesing

in the form of spldots, snd in the ghasnge of simglisnsous

sfitie

atress, Zoned plaplosless is not sbundent in the =im

gueissss of the Mosk Hountsin and Selmep Oreok aress, but

Bee 8 mows spodle tuter fone,

wad Bz helne due
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primarily to an ineressed sodiue concentration in the intere
granuler liguié in the poek,
411 that osn be sald sbout the mstsmopphic prade of

net the meximun E%ﬁ%%?%%ﬁ?%@

the migmatitie gnalisses g ¢

resohed eoprseponded to thees of the warmsr nosstone and

&

ypphie history of the si

titis

eonslate in general terms, of a phsse of synkinsmatis

setasons

tie metsmoprphlisnm felloved by & pheaas of posts

kinematle metasomatic setamorphiss, Thie seausnge of svents

perallele the genersl sotancsrphic history of the Lao-

8. Table VI scorrelates the

ehemiecally metamorphosed yosk

wetamorghic history of these two major rock dlvisiens,

The strustural trend of the migmstitic grneisses and

the i@ﬁ%&%ﬁiﬁﬁiiy'&gﬁﬁﬁaz?§a§@@ rogks in the pressnt sres

sonforms to the f@%ﬁ%ﬁﬁl porthveat-southesst astriks,

major end minor fold axes %%%ﬁiﬁﬁ%ﬁiiﬁ*%r%ﬁé nor thwsst-southenst,

pefisctions from this trend oseur looally; they uewally reflaet

gteep %@i&i‘ﬁiaﬁgﬁg of folde, ¥hile the reglonal plurge is te
the northwest, infivicusl fold sxes msy locally plungs te the

puttarn thus predused is sppursst on

goutheast, The swirliang

the geolesie sheteh mep, Flate LV,
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CEAPTER IV

5 PIOWITIC TO GRANODIORITIO Welks

BUDKES OF DIRECTIONLES

tiue metamorphing
ghapter, 1B
the peesent chuster sll other beodles of divectionisss dlovitie

edioritie wouks will be deseribes; for the sake of

to gran
brovity, they will be raforred 10 se “graniteld.® Taoese vanpe
gviously non-cranitlsed

from small granitold bodles formed i oo

schiste and amphibolites to largs munses of diresetionisss vosks

gosureing theourhout the sves whieh eve in pavt discordant ¢

nd achlistoss »otksa,

the Predoninently lseshenically

il Amphibolites

In the pregoninently leoehenliesliy mete



gzhints end amphibolites logsl effects of statie potosoustian

& phamse of

indies pee vieh i Tes

s=iike mesess of aplitis and

% papvessnt in site

per iy intruasive,

frem the slgnetitic gneloces

paed 1o The lover

2 iresgular
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and fine grainsd pavepnelsses vary 1p sise f=on hodies
mesdurad i lnches 1o thoss covering at least goversl hundesd
squsre fest, Host ave grancdivritic or frondhjenitis in
gompaslition, Thwey ave sometisgs posmaititic but mows cossonly

@piitie ia texiure, The swell, feldspainic patehes tond to

follow the

feifetion pleanss in the slessebisl or Plas preined
peragncisse but slso depart from these planes aid exfend out

irw

sularly acress the feliation, Projestions from thase

patehss pinch and @%@%% and oftes appeer &8 ietlated leaticlas

wglesasniet, o

wefore dlgsnpesring Inte the survreund
evidense of fovruible emplegement of 11kt coleved folde § sthie
saterisl ie present, Uscusionally the sohietoss strustuse of
the wmicesehlet contlbues ctpose the feldepaibic arsas wheve

L% is merbed by fiskes of biotlte in peesliel orlsatation with

%'ﬂs

the feliatien &n thw sevreoundine sehista, Depnsnie

{ “akinliithe®) (ef, Govdepeed, 1048) of undicturbed nideschist
sleo eseur in the feldspathis patehes, Howsver the foiispathie
paishes s6d eress uswaliy heve & direetlicniens etructure
negescoploally, snd the inelusions of alesschist ususlly have

bosn hornfelaized end beve partly o sntively lost thely

N
o

« peiohes wey be slvost feee of

gekistope gtrudturs,

i

biotite im the sentew, Lut near the sontests, or whers they

Gissppesy duto The survounilng vook, Or wherd owemations

-




the ecountey voek, The latier implles & collective

gryatallization of blotite, The totsl smount of blotite

eontainsd in & unit eren in the feldepathic petehes way sgusl,
but iz ususlly less then thst in &n equsl sres in the
surrounéine sahiat,

The miessgoopie taxtures of the fsldspatble petohes

are geancoblastie, Plagicelsss, potssh Taldepar, guaris epd

Biotite ave the prsdopinent sinerelis, Ths %@a%%gﬁggrgggéiag
B V

the mioaschist inte the feldupsthised patehas, ars poried

by an incresae in grsin ales, a degyswsse in the number

blotite flskes, end the sypesrsnse of sbendsnt potash feldspae,

sounte of potesh Teldsper arve present in the
miesschiat neer the contast,

The lask of evidence for forelble lnjection of the
granitold meterisl, the megessopie textural ievepuleriities,
the eryetalloblastie textures, and the minersloplosl chanpes

indicate petssonatien and veerystaliizstion, and thus denons

strate thet the graniteld patehwe and arsss wors forvied by
veplegenent of schist, The irropuler and evoss-sulting
contaste of these bodies show that they have formed etatieally,

Beplagsment lovslly guilded by lotersecting frectures

has produced replesessnt brecelss, The snount of preserved
missschist naterial verles uidely in these bresclse, and this
reilat mateslsl showe all depgrees of vegrystalillitation asnd

voplagenant,



B
Bue

Larger aveaz of aplitic wook ese eimilar in

stour-ancs, texture and somposition to the susiler svess apd

patohee dosdribed sheve, They represent the wesults of the

seme voplacement mechanisn on & larger séule, Neer the uppew
Jonconully ressrvolr, ond ivregular body of direstionlegs,

apilitlie, granodioritlc veck foreed from micusehist partly

snelosse an und & band of fsoelinslly Telded mesble,
This illustratos the selestivity of the roplagesent prossss,
: # of the prasltold bodles ave
dike-1ike in form and may be elther pegmatitio or aplitis in

texture, They may pavallel or transect ths folietion of the

gehlat, The édlecerdsnt %i%%éii%% bodise aws mset scunon nser

the sxee of folds; the consordant %ﬁ%i%g APE BOST COENO
the lisbe,

dome of thege bodles are foresd by voplacemsnt whish
sppaveitly hes besn controlled by elngle or parsilel frastures,
- For exemple, nowih of Consonully, 2 one insh aplitie, grano-
dleritic bend transeets the foliatlen of the surrounding fine

arelned peeagnedse at & susll angle (epee, 8.4,50.1g), The

biotlte flakes In the dlke ave orlentsd pevallsl te the
follation of the pseap

s2@ross the éike undlsturbed, Othes 1

ty esntinues
Lzht eolored Slke-1ike

bodies buve no uniforn ovientation of the biotits flinkas,

aneordent snd erose-guttine 4ilkes bave

Bopt of thags o

the more how

composlitions snd textures elmiler to




i)

veriaties among the irrepulsrly sheped, aplitie patehes and

gress of vaplacenent origin deseribed sbove,

dikes do not exhibit very dafinite eviteris for ssplscesment)
but thels similerity both to defisite weplseemsnt dikes and
réplacensnt patebss is teken a8 sn indleation of a probable
similar origin,

ite dikes sre domnwon In the Funk Heuntsln-

Large pog
Sslmon Uresk avea. Une eongordant, leaticular body exceeds
80 yards wide, The sineral
that

BOG yeris in lenpth snd is 10 %o

somposition of the pegmatites in this sres is similaer to

of the pegmatites cecurring in the Zosk Mountaln ares, Gzeept

thet wusoovite tskes the plase of mush of the potash feldapar,

Bt i@%ﬁ@»ﬁ Lo vdws Ty ok f@mgiﬁﬁc

sugzeeting & some

Some of the dlke-like bodles chov features thet

indiceste & dilationsl, intrusive meschanicm of emplacesent

{ef, discussion of aplites, Uhupter III), Thees features

displeced blocke of country vook in the dikes and
the width of the

inglude

gffeet of wall voek unite proportioml to

dike snd the sngle of interseetion, Hovever sush feutures awe

Nertheset of Convonully, sn slongete Tragment

wble has been dlsplaced snd votated from

from s thin band of
ite former position out into en sdjscent splite éike,i

i Thls feature ¥as enllied to the at
the University of Vashington sunser : “
& alasance trip by the grous @zgfg ﬁﬁ@ %%%%w %Wé ﬁg@iﬁ
w@%@?vﬁiye




#piitic gavterisl intrules the sarbls bBand and oozuslds the
spaes vaeatad by the dlaglased fragment, The splitic muterial

fan Ghiy have flouwsd inte this space. The mateelal howovew,

was apparently quite visegue and of felrly lov tumpsrvatur

bagauss the servble feagment is suspéndsd is the splite slose

o its owiy
The light ecls

inal position and s not fudsed,

w20, spiitie 4iBes inteppreted 22 boine

intrasive are conpidered a5 wobilized nismatliic anterinl;
for voek of sinilsr toxture 258 composition 13 ¢lssvbere zeen
to be of weplesssent oswisls end not o have movwed, Localisad
movensnt of pranlitised msterlal aleny zhony Bones is possibly
dikes,

P, Wisen {19498, p, 600) mentions & dilstion 4iks of bavsly

rher lntruslve-a pearing

the exclunation for soms &

granitised mlesschist intwuilng sicssthlist novthesst of

Sonsopully,

Fins-greinsd, hoenfelals, asphibalitie rocke inters

badded with the miscschists snd lomally feulied up with them

in pre-granltic time, frecuently vonltaln 1lsht but varisbly

eolored patehes vloh In feldsper sinller in appeevanes o

pattesn to the prapltold petehes snd saress In the blotitis

voeks, In genersl the dsseviption glven above an
e the hosmblendie wouke, exgspt Tor diffessnces in minersl

maaslition,
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These zranitolid bodles have mot pwoduced The

strustursl dlsturbance of the ceunbry rook 