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the first geologlesl study of this immediszte

for the unmetssorphosed T

&8 the relstionship of thesse sedizents %o the o

setiments of the intericr of the acuntains has heen deltermined

ore-Hocens,

A&

I %&ﬁ?&?@q. ¥oaver deterained the zye of these rooks asz

2

%o detsiled study of the rocks vhich make up the interior of the

W
Olympic Mountains has sver besn &t smpied. FSuch = study, over wide sress

gad in great detall 1z sssentlel befores s nlete olcture of zedizent-

2d]

mpetent menber of

ation cen be represented. This leve flow is the com

exw

steesly dioping (80" - o) N¥-BE trending

which have been dymamicelly metamorphos

phyll-argillites. The grade of metemcrphism 1s not high sinece the pro-

duction of phyllites represents the mexi-um., The ssndstone: sre highly

terizl.

sﬁ"

veinlets and as interstisizl ms

ziated with the sendstones do not show =

change abruptly from the srgil
may occur within a2 few inches or the beds may be unveried for msny feet.

be oculerops can seldom be followed fros one rid to anobther it is d¥Tienlt

o detsrming how much change ocours ike, Thersver heds ocan

e walksd out varia

it would reculre work
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This slaty clesvage may porellel the bedding or diverge &t sny sngie Iron 1.

Thers is no apperspt relatiounship bebwesen the major siressss snd the slesvage

o

attitule, as clesvage directions are oftsy reversed lu only a few fesot.
s &

E

Beds have been greatly widened znd nerroved by sguessing. ¥here the souesz~
ing has @ﬁ@g intense penell schisbosity has olben developed. Thess long
o

slender fragments produced mey be up o 16 ipches in lsugth with a diamsber of

less then ope half ipch, thus giviog a ratio of ons 3o thirbv-tun.

LITHOLOGY OF COUNIBY BOCESs,

Hepaseopioally the sendelopes vary fron light grsy %o durk grey, from
fire %o medivm greined rocks. A nicroscople ezsuminstion revesles angulay
quartz grains meking up over 80% of the rock with sbout 5% of plagioclase
{andesine-oligoeclase) and & sonevhet smaller smount of rusecoviite zpd 2 irace
of blotite. Inslusions of &yﬁﬁiig and zireon sre Yound within the gusrisz

The plagioclase 12 szoeedingly free fron slterations and exbhibits
&

polysynthetle twinning. The suseovite 18 at leest in g&?% suthigenstic as
it may be seen in several stsges of developmeni parsallel to the bedding,
and much of 1%t shows the effeclts of stress sz 1t gcours bent sround the
quartz greins. The blotite sppears %o be suthigenstic. The cementing

material of the rook ls & mesosiasis of finely divided cuardz and smuscoviie

s

(sericite}. H¥any of the gueriz grasins bave been enlarzed by the deposition
of this quartz coment around the grain snd in optlesl eontinuiity B0 it. Velpo~
lets of guertz and csleite are very numerous within the ssndsitones as well as
within She sheles %0 2 lesser evtent.

The argillites and phylliites renge from brownlish-blsck to black in eolor.
Thip seeblions reveel thet this derkness is dus o the presence of carhone
zeeous material podiflied by mivor sapounts of iven ozide. The thiz sections

Turther vovesl ihat theoe sbhely Bypes are very similar in compositlon and

texiture Lo the mesosbtesis of the sandstones. In feet, 3he only siviking
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o

small forms, some less than six inches in dismeter, to those severcl Teet in
dizsmeters PRotwesn the pillows is z gra y-wiite %o green, siliclous fo cal=
carecus rooks This light green eolor indicstes the prssence of finely dis-
senipated chlorite. The fuct thet this interpiller materiel is guite high
in caurbonste is shown by honeyeombed structures produced by we pubthering.
The pillows show 2 certain smount of fra returing. Jelnting from cooling
contrzction has produced in some pillows radially srrenged eolumns. 4 later

-

tensional adjustment bas produced gash fractures which have been filled by

later quartz and calcite. These lster fractures may trend scross the prims &ry
Tra a%uvﬁa, #lonmg both contueds of the flow may be found smell repifom
structures - up %o 1 em in dismeter - with their convezity towerd the sedi-
menis,

There is grest variety within the flow, both as %o structures and &3 o

grain size, The coarser variety oscurs within the ceniral Tegions of the

Tlow and grades into an aphanitic type as both uuper snd lower coptacts are

spprosched. Within the flow there ars np sharpy changes o suggest & nulii-

]
o
153
El
[
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el
&
&
i
=
]
e
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5]
=]
b
o
L4

plicity of sztrusions. (This only holds for tﬁﬁ gres
Tor other outerops of the sume laves.)] OChilled phases are faun% =% both the
upper s=od lowsr eontucts with the sediments. The sediments immediztely over-
lying the flow show grester slteration {produciion of ezrbonste, chlorile,
etc.) than do the sediments unpdsrnsath, in explapation of this anomaly is
offered in the conelusion of %his psper. The sliered sedine enbary rocks pesy

the contacts of the flow sre often herd %o distinguish from the igneous rogk

e

n tke Tield., However, & microscopic exsminstion revesls thet the microe

seople sedimentary textures are s4ill reitoined.

INTRA-LAVA-CHERTS,

As interstitial meterial withia ths flow are found gray che iy

thaet are ovste, lenselike or veinlike in form. Although megascopleslly it




ong of apaiiie cecur

Throughout

mipeted 5 murky auors

mimeble ip chavecior.

the sppesrvence of ip-

rt;, thess

within bhornfels by G.

268 Peherty® rocks iz the ne
¥ apd trapaported by the leve. The
nipa (mieroscopic estimate), but rather high

terizl. Any shale included in & lava night resdi 1y be freed

The alunins,

iron, megnesia and alkslies

bl

clase. To support or refube this hypothesis, nunerous

W

The guestion zs %o

determined Trom the

aduection of such & rock from & senifluid (un

ence would prabuably be more fessible from & physicsl and chemieal

wonlint $han I

:ﬁ,‘

#tnte of unconsalis

solid meterial. The physic

E i ;}«n };1 E’?&

in the form of consclis




hest and

subtreetivre aaltion

thes

[

gimilar
2f olesr nou
the dark carvhonsmceous sroundmass hese shaley rogks the peripheries of

rims repr 2 eoncentretion of surbomacesus

material, The interpretation being thet hers, ip the argillifes, the same

process of hornfelsstion hes been going on thet wend on to & grester dsgree, znd

apld trensfer

in average representziive thin section of the flow shows a mediw i groined

zed 3 s8e, intergrenvlsr plgeonite

The most ocubstanding micro-
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Torm of spherylie

pale green filbvrous chloridte is sbundsnt s

The more sbundsnt sphanitiec %o fine

ine

fa

ies of Bhe crystsls are ve=

confined %0 the cenirsl

portions of the crystal. The iptensification of alberstion iowerd the erysisl

centers may Lo ascribed do crystallographic control exzerted by cleavege in
planes, ZFEvidence for this stutement mey

elesvege 3

indlcates the possibility that a

varisation in chemical composition night favor selsciive ali.

planes {off-sett

et

b
W

in some crysizls the gariy 5%

growtihe of kszolin extending from ¢ completely

ODEUS,

Hyperthene is pressnt

oo
]
iy
@
[}
ﬁik

2otions, and evidemce for its former

be seen in a1l sections. This evidencs is in the fom of psusdo

s

morshs of bastiids i

deb 88111 redain traces of the gedller stracture of the

orthorbombic pyrozene. An occasionsl partlslly altersd orystal of hypersthene

o

is seen. The

ustite is coarsely Tibrous and sxhibits

I

ne and polarized light.

both under

5

Abundant chlorite is fomed $hro sughout $he rock and probably makes wp @

fourth of the mass, Both eerly and late magnetite is found snd iz in pard
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The actual depih of agueous cover is also problematical, The lack of fossils

and the absence of conglomerates does not nagessarily indicste great depths.

1.

4e

B

Evidence for submerine origin of lavs,
Presence of pillow structures.
Presence of limy material between the pillows.
Locally this materisl appears to he actively injected
between the pillows and may be loczlly traced by the
presence of flow structure to the beds beneath.

Presence of sharks teeth within similar laves of

, adjacent areas.

The higher degree of chloritization, sericitizstion and
production of caleite within the sediments thet lie above
the flow then appesrs in the sediments that lie below,
This would be difficult to explein unless extrusion unier
water with at least a thin cover of sediment was postuls-
ted.

. Presence of chloropbeseite, representing en alteration

product of agueous chilled volesnie glass,

The alteration is in pert deuteric, in part katamorphic from veather=

ing and in part optalie,



PLATE 1

Porphyroblasts in "chert"
High power - crossed nicols

Porphyroblasts in ®chert"
Plane light - high power




Cleared zone in argillite
Plane light « medidm power

Polarized light showing
incipient porphyroblaszt.



PLATE IV

Plagioclase altering to kaolin
ledium power - plane light

Plagiceclase altering to
(Note cleavage control)
Low power -« plane light

kaolin
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