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GEOLOGY OF THE CENTRAL PART OF THE
MOUNT VERNON (UADRANGLE

INTRODUCTION

Location of Area.- The area covered by this report

is located in the Mount Vernon guadrangle. It extends

from Skagit County southward into Snohomish County, abdidis
about six miles due east of the town of Mount Vernon énd
about eighty miles north of Seattle. It ﬁay be reached from
Seattle by the Northern Pacific Railway. Alsc thsre are three
main highways running into the area, one going north from
Arlington through Bryant and Pilchuck, a part of the Paeific
Coast Military Highway; another good road running east from
Conway into McMurray which is in the southern part of the
area; a third county highway alsc running east from Mount
Vernon connscting with one going south from Sedro Woolley,
joining with the Military Highway which runs diagonally
scross the area. Passing from north to south this recad goes
through Big Lake, Montborne, Ehrlich, and McMurray, all small
villages on the area. The roads are in good shape but are

not paved.

Size of Area.- The area covered by this report contalns
Sec. 17-20, 29-32 of T. 34 N., R. 6 B; Sec. 13-16, 21-28,
33.36 of T. 34 N., R. 5 B; Sec. 5-8, 17-20, 29-32 of T. 33 N.,



B. 5 B; also Bec. 5 and 6 of T. §2 K., R. 6 E., and Sesc. 1-4

of T. 32 N,, R. 5 E. The area is in the shape of a rectangle;

being 6 x 11 miles and making an area of 86 square miles.

PURPOSE CF INVESTIGATIORN

The purpcse of the investigation is to study the stra-
tigraphy and structure of the region involved, to find its
relatiorns to the San Juan Island group to the west and to the
Cascades on the east, to classify and identify by means of
petrography the varieties of rocks involved, to determine the
direction and kindsAforces inveolved which produced the present
conditions, and to determine the ages of the formations as

nearly as possible.

Method of Investigation.- The investigation as conducted

by the author consisted of going over the ground as carefully
as possible, noting outcrops, their areal extent, noting
lithology and relations between formations in the field, tak-
ing strike and dip where possible and definitely locating the
outerops on the map by means of compass bearings upon certain
physiographic features as noted in the field and which are
shown on the quadrangle map of the area. The time spent in
the fleld has amounted to about six weeks, three weeks during
the first of the year, a week during the latter part of March,
and several three and four day periods between the first of

the year and the middle of Junse.
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PHYSICAL CONDITIONS

Relisef and‘Elavatians.- Within the area is found an

"island mountain mass? rising out of a comparatively flat
plain on all sides. To the east and separated by the moun-
tain mass 18 = much higher mass whose elevations immediately
Jump mp to 4,500 feet in less than a mile. These mountains
make the extreme western flank of the main Cascade range.
The 1sland mountain mass is sepsrated from the main mass by a
very low valley. The elevation of the plain to the west is
@8 a rule under fifty feet. The elevation of the valley sepa-
rating the island mountain mass from the main mass to the east
is between 100 to 250 feet, while the island mountain mass
reaches an elsvation of 1,800 feet. Cultus Mountain, on the
extreme eastern border of the area, attain;_an elevation of
1,200 feet, and a mile farthsr east it rises to over 4,000
feet.

Topography.- The ruggedness of the topography may be

realized by referring to the map and also to the photographs
accémpanying the report. The topography is directly influenced
by the earth-making movements which have affected the sedimen-
tary and metamorphic members invelved. In the main these forces
have been from the southwest and from the northeast. They
probably have bsen in the form of a tensional forece. A4s a re-
sult the sediments are standing in all cases at & high angle,
and the metamorphics are brought to stand up as nobs and rem-

nants which may best be called "huerfanos."* (Sse Plats I,

* Lahes, Frederick H, Pleld Ceoclogy, p. 335. 102%

P




Fig. ©, Plate II, Fig. 1, 2.) A® a result the sediments are
oxposed as long ridges, the harder members standing up above
the softer ones, and the whole having a general strike of
northeast and southwest., This may best be seen by reference
to thé map where the long ridges are shown to stand ocut ﬁith
marked relief., The hill immedistely to the scuthwest of
McMurray has what seems to be a sharp escarpment on the north-
east flank and a gentle slope to the southwest, tﬁus producing
a very marked structurs similar to a fault bldck, which is
visible for great distances, appearing as a cusata. (Ses
Plate VII, Fig. 1) The ridge to the socuthwest of Devils Lake
is probably e similar block fault but of a much higher angle
and is the highest ridge in the area. To the north of Lake
Ten and alsoc to the northwest of Big Lake are several meta-
morphic nobs or huerfanos which stand up in marked relief

and are completely surrounded by sedimentary dsposita‘_ (Ses

Plate I, Pig. 2; Plate II, Fig. 1, 2)

Draipage.- The drainage follows a northwest-southeast
general trend and is a conssquent stream pattsrn which has
probably reached early maturity in development. It is to be
noted in the island mountain mass that the streams alllrun
parallel to the strike of the strata except in & very few
gasesa, The lakes in the area are a result of glaciation and
are due to differential gouging of the strata and also to

the damming uwp of a preglacial valley by ocutwash deposits.
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Plate I.

Fig. I.

Fig. II.




Plate I

Fig. 1 - This view shows a huerfano about three
miles southeast of Yount Vsrnon. The gentle slope on the

lseward slde may be noted here.

Fig. 2 - This shows another type of huerfano which is

not as well developed as the others.



Plate II.

Fig. I.
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PLATE 111

Plg. 1 - View looking east from Devils Lake 3hows,
in the middle of the picture, one of the metamorphle nobs
noted on the map by Devils Lake. The hill cn the 'aﬁ.
is dacite, those on the right are sedimentarlies, and the

hill in the far distance 1s sedimentaries and dacites.

Pig. 2 - This is another view of the same area only
it is taken from the far hill in Pig. 1 and is looking
westward. Shows the dacite on the right, metamorphic nobs
in the center, and sedimentaries on the left. The hill in

the distance is of massive sandstone with a shaly membsr

in the center which has eroded out, leaving the sharp gash

in the hillside.




Plate III.

Fig. II.
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Plate 1IV.

Fig. II.
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Plate V.
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in most places, but their presenge has to be inferred in a
few instances. The rocks directly east of Devils Lake and
forming the nobs which st&nd‘np so markedly are of igneocus
origin and are dacites. They ars very well exposed, have
practicelly no soil wpon them, and are interbedded with
magsive white sandstones. There are alsoc several nobs of
metamorphic rocks seen to the north, which stand up well
frem the surrounding territory. (Sée Plate I,{Fig. 2) Ons
is about a mile due emst of Mount Vernon, and the other is
about two miles north of Big Lake. These have been feferred
to previously as huerfanos. In the region dus west of Devils
Lake =and occupying the highest ridge in ths island mountailn
mass and running westward from the lake for the full length
of the ridge there is tno bhe found a good example of a gossan-
like ocutcrop composed of limorite, hematite, esnd quartz.

To the east of Lake McMurray thsre is a complicated mass
of sedimentaries and metamorphics whose relations are very
diffieult to work out because of the glacial material. To
the north, between the town of Montborne ancd Walksr Valley,
thers is a series of low hills having a sharp scarp, similar
to a fault écarp, on the west slde amounting to over two
hundéred feet, COutcrops ars well exposed, are composed of
ignecus rocks, and are of basaltic composition. Some differ-
entiation is shown in the flogs, Farther south along the
above mentioned ridge and due east from the aouphern end of
Big Lake is found an outcrop of dacite containing quartz

phenocrysts as well as some sandstone that also'contains
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these phenocrysts in association with the dacite, thus show-
ing the age of the igneous mat.exiial. In Walker Valley there
are sevsral exposures of sedimentary origin, but there is

guite a covering of soil in mdst cases. To the northeast of
Walker Valley and at the foot of Cultus Mountain are exbosed

various forms of ssrpentines and other metamorphosed

materials.,

GECLOCGIC CONDITIONS

fzgional.- The structure in the area covered is very
complicated and in most cases is impossible to work out in
detail. In fact the region has bsen folded, faulted, and
eroded so many times that its ultimats solution will, in most
cases, probably never be obtained. Furthermore thers have
been many periods of igneous aetivity in the region which
have further cut up the already folded and faulted sediments
in such a manner that grest complexity has evolved. The
whole region is underlain by 2 highly metamorphosed complex
of sedimentaries and igneous intrusives and extrusives.
This basement complex is overlaid by arkosic sedimentaries
which are in the main very coarse. Those sediments are sepa-
rated by a very marked unconformity from the wunderlying meta-
morphics, and eare in the main very massive and have interco-
lated with them a few igneous intrusives and extrusives which
have only been found so far in the area mapped and not out-
side of it. This whole series has been highly faulted and
folded. The materials which are unconformable apon this

series are glacial till, outwash, and some small delts
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deposits. The most recent formaticn im the region is the
delta deposit of the Skagit River, which covers a large area

and is in the main composed of sands and silts.

Loeal.- Structurally the area mapped is intimately
associated with the San Juan Island camplei and its outlying
phases. In fact the only separation hetween this area and
the San Juan Islend area is the Skagit River delta which has
filled in the embaymoents between the formar islands and thus
axtended the main land farther to tas west into ths Sound.
At the present time few of these islands are to be seen ex-
tending above the delta deposits and are guite seattered
about so that all field avidence would seem Lo show that the
former embayments did sxist much farther to the eastward.
Tae only direct reference covaring this area is the one

worked out by McLellan,* who has dons a very commendable

*NMcLellan, Roy Davison. University of Washington Thesis,
Geology of the San Juan Islands, 1926.

pilece of work upcn"the subject, and many references to 1t

will be msade hereafter. Upon an oxaminatlern of the tepogra-
phy of tha country (See map at end of report), it will be

| noted that the type of structure is very intimatsly reflected
in the rellief. The old matamorphies stand up as nobs and
hills high above the surrounding country and form part of the
highest ridge in the island mountaln mass. They are all
highly altered greenstones and serpentines with a fow remnants

of their former material still present. Probably they are a
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part of the Paleozoics deposited during Carboniferous tims,
which have been intruded by ﬁyrexenitas of Triesaic age, or
al least they are the same lithologlecally as have been noted
on the San Juan Islands and which have been definitely corre-
lated as Triassic. Some dacites were also found. The
present ocutline of this mass is very irregular and was so
dﬁring the submergence which allowed the deposition of the
present sedimentaries. There ls a marked uwnconformity be-
tween the two. The sarly sedimentariss are all coarse
grained and light colered and guite arkésie, all indicative
of = near-shore brackish water phase. There are also many
fossil leaves found, such as those of the fan pddms which
appear to be ldentical with those of the Chuckanut formation.
Near the top of this formation there are found some
ignecus intrusions, notably at Levils Lake. These are a
porphyritic dacite,‘wnich occur as furface flows and sills.
They are alsc to be ncoted as the first outcrop north of EBhrlich
and due east of the south end of Big Lake. To the north of-
this outcrop, there igs e larger one of basalt which has dif-
ferentisted in part and probably hes a fauit scarp on the
scuthwest face. The upper me@bers of the sedimentaries con-
tain a less and less amount of guartz &s one goes Gp the
stratigraphic column, and a great preponderance ol ash comes
in near the top. This series may correlate with a part of

White's Puget Group.* Unconformably upon these sedimentaries

*¥hite, C. A. On the Puget Groump of Wagenington: American
Journal of Science, 3d Series, V. 36, pp.443-450, 1886
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As all of the sedimenis were ccnsclidated it was neces-
sary to crash up esch sample by means of a mortar and pestel.
This done, abeut 150 grams were obtained in each case. This
amount was sifted through a 35-mesh sleve, using the Tyler
Btandérd Sereern Scale nested sieves. 1 then weighed cut 50
grams in every case using the ordinary épothacary scales.
After noting the color, each sample was put in a 600 ce. Dy~
rex beaker, and about 300 cc. of commercial hydrochorie acid,
commonly known as meriatic acid, was added., As the acld was
added, I noted the effect wpon the sedimert, that is, whether
it efforvesced or not, which would indic&té the presence of a
carbonate, prebably in the form of caleits; also whether
there was evelved any hydrogen eulpﬁide3 which weuld irdicate
the presence of ferrms sulphids., After noting these varlous o
changes in the sediments themselves, the material was digested
over a hot plate, using both gas and eleetiric hot plates, for
a period of abouwt half an hour. Thals was found %o be suffi-
cient for cleaning the grains of any cementing matsrial which
might, adhere and was of very great asslistance 1im the miero-
scopical work which was to follow. It may also bs noted that
boiling the sediments for this short period has practically
no solvent action upon the grains themsalves, and as a rasult
thars is no loss to speak of in the acid treatment. After
this pericd of digsstion the sediments were washsad for a
period of about two hours. This was done to get rid of all

remalning acid and also to eliminate all of the very fine
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clay that is neld im colleidal guspersion in water. The
sgdimant&yweie then dried over a radlator and hot plate,
care being ussd to prevent the sediments from bscoming too
warm and cauéing & dehydration of some of the minerals and
thus spoilierg them for microscoplical determination. After
they were totally dry the color was again noted, and in all
cases a great change from the first color was observed.
They wars thon weighad and the loss figured in psreentages.
After this ths sediments were acr@enad;kﬁs%ng the same Tyler
Standard Screens. All ths sediments that passed 100 mesh
and remained wupon 200 mesh wsrs saved, and the remainder was
thrown cut, On the averags, this gave me from five to tenm
grams, The 8lze through 100 and on 200 was found to be the
most satiefsctory for microscopical detérminaticn, the
larger sizss being too big for satisfactory resulte, snd the
Sizes thzt pass 200 mesh being altogether too small for aceu-
rate determinstion. The amcunt that passed 100 and ismaiaad
en 200 was separated by bromcform.

The bromoform was distilled to bring it up to a speeifie
gravity of about 2.87 which was found tc be satisfactory for
the separations reguired. This bromoform wae then powred
irte & separstory funnsl and the sized sediments added later.
The whole was then shaken uwp and allowed to settle. This
wethod wae repeated several times until about all of the
heavy crop had settled to the bottom. The stop cock was
then turned, sllowing the heavy crop to pass out along with

scms of the bromoform. This was caught upon a filter paper
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and washed with benzol. The washings were saved as the bromo-
form could bhe reenﬁerad from it by distillation, thus prevent-
ing = considerabls loss. Then the light crop waich was
floating upon ths bromcfora Lo the sepuraitory funnsl was
drainad cut and waaheé oy benzol iun tne sams manner as was

the heavy crop. These lwo {ilter papers were then dried with
tgeir resgpgecilve crops. They were next put in 3 dram glass
bottles, numbered, corked, and filed away.

In the mounting of these fragments Canada balsam was
used with an index of refraction of sbout 1.54, approximately
that of quartz. Dausch & Lomb glass slides, 26 x 45 mm.,
were used with s square cover glase. In making these per-
menent mounts, considerable practice is required so that the
minimum of air bubbles is setained in the slice. In mount-
ing the detrital sedimenis, the end of a dissecting knife was
used, whieh wag very narrow, and as a result I was able to
obbtain about the same amcunt of wmaterial In each case. Care
was slso wsed in pressing the cover glass down wpon the
melted @snada balsam 8o that a minimum of tLhe grains would
flow out with the balsam. These slides were then allowed to
cool, and Lhe excess Canada balsam was removed by a knife.
The sildes were washed with xylene, care being iaken that it
did not dissolve under the cover glass. The slides were then
labled and were re&dybfor determination.

Some of the grains were impossible of identification

by this means as they had their optical propsritises hidden.

For this reason they were immersed in varicus oils of known



index of refraction. This was dbne by taking some of the

heavy ecrop, when possible, putting #t upon & slide, adding

a drop of the oll, coverlag it with a cover glass, and getting
its index by means of lhe Decke method. Thne oils used were
preparad by 4, C, Hawkins of Ward's Natural Scisnce Estab-
lishmont, Reochester, N. Y., and they range in index from

1.440 Lo 1.740. A few of the rarer minerals were not lden-
vified in the slides because of a laeck of time, but those

that sre known are of Sufficisnt renge ant importance to be
uged in the following proofs which I shall endeavor to

bring out.

Location of Samples.- The followlng ssmples were not

chosen at random but were taken with a definlte purposs in
view. The location of the samples is as fecllows:

No. 1 was taken about 200 feet north of Gler Allen along
the road to the north. Clen Allen is sltuated st the end of
the road which runs along the west side of Big Lake south from
the town of Big Lake. The sample has a strike of N. 5% w.,
ané a dip of 32° to the west. It is a light gray, massive
sardstone, containing much carbonaceous material and fairly
COArse.

No. 26a was taken about & mile southwest of Clen Allen
on the south side of an old shingle-butt dam, located on the
gtream which feeds Glen Allen. The sample has a strike of
N. 55 W. aad a dip of 47° to the south. The sample is s
very coarse® sandstone and conglomerate containing carbonacecus

material and 1s of a 1lipght brown color,



. 42 and 4Ps wers taken ambogdl s thousand Tzei

aark gray in color. A of H. i

and s dinp of 20V Lo

Bo, 143 was taker Just

gintely to Lhe souba of the

were taken, batwesn tEs two

adlstely Lo the souih and

nonacsous materl

Lain bul ssems

brown.

Ho. 92 was taken about 35 fsst above the north end of

ils Lake. The coarse sandstone is of s light brown eclor

and too well wsathered to give its strike and dip. It is

are separated by sbout half s mils, Ths sandstons ls very

the leggling road thal runs o
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the strike was found to be N. 37° E. with a dip of 86° to the
northwest. The sandstone is white with pinkish spots of iron
oxide.
No. @ BF. This.sample was taken about a mile due north

of the western end of Lake Sixteen on an old logging road

on the morth bank of the stream at the foot of the highest
ridge to the south of Lake Ten whére there is an old rail.
road brildge crossing ths stream. 'The striks is E. and w.,

fine grained sandstone of

)

dip 31° to the south. It is s

H

brown color.

No. BBF was taken about two miles northwest from Lake
Sixteen and is the extreme western limit of the rideges ryn-
ning parallel with the highest ridge south of Lake Ten. It
has a dip of about 15° to the south end an . and W. strike.
The sample is very conglomeritie in part, is of a light gray
coler, and contains soms csrbonacsous material.

No. 74 was taken from the highest placs upon the ridge
ilmmediately to the north of Lake Sixtesn, about due north of
that laks. It nas an esst and west strike and a dip of
about 36% to the south. It is a massive conglomerate, dark
brcwn in color.

Ne, 72. This sample was taken fror ths massive con-
glomerate on the next high nob along the ridge from which
Ke. 74 was taken. Strike is E. and W., dip is 31° to the
south. It is a dark brown color and contains bowlders up to

s8ix inches in diametor.
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MECHANICAL AND

25

Chart MNe. 1

PHYSICAL ANALYSIS

Sample : Color be- :Color af- :Loss in : Gases evolved
nampber : fore acid :ter acld sweight o«
: lreatment  :treatment L i Brioiondd
1 :Light gray :White s 20 :Creat amount of
26a _ :Bulf :¥hite . % 4 :lione
42a :Light gray :Light gray : 43,2 :Crealt amount of
: : 3 1 Hp8 & COp
42  :Dark gray :Dark reddish : 35,6 :Great amount of
: : gray : : Hp8 & COp
145 :Light brown :Light gray : 3.2 :None
o2 :Brown :Light reddish : 25 :Trace of HpB8
3 2 gray ; 3
142 :Pink :Light gray : 13.6 :Trace of COy
9BF _ :Brown sWhite 3 17,8 :None
88F iLight pink  :Cresm 1..15.4  :Nome
74  :Brown :Light gray : 19.0 :Trace of HgS
72 ___:Brown :g;bht gray 518,31,  :Mone
2 | :Gray brown :Dark gray : 41.4 :Little Hg8 and
: : ! : COgz
: W, : $£3 il
YBF :Dark gray :Gray I :Trace of CO,
1BF :Reddish brown:White 1. 32.8 :Bone
28F :Gray brown  :0Gray I ilone
68 :Brown :¥hite < :Rone L
8BF :Red brown :Cream i 22.4 :Trace of €Oy
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notable in most cases too as this is sccompanied by & large
percentage of lost material which shows approximately the
amount of ferruginous material which went to‘make up the
cementing material. The presence of the hydrogen sulphide
gas can only be inferred as due to ferrous sulphide which
is andouﬁﬁedly present due tc the reduction of the iron
oxides by the fres sulphur derived frem the carbonaceous ma-
terial of the piant remains which are s8¢ abundant in the
area, bThe cdor nf‘hydrogen sulphide and the ﬁresenca of
free sulphur was noted in the fisld arocund certain shaley
outcrops which kere rich in plant and invertebrate remains.
These facts give a little help in showing the laws of con-
tinuity which can be brought out by the mechanical analysis

alone, which is as nothing when compared to the analysis of

.the heavy resliduss.

Diacussidn~of7Charts 2 and 3.- Before working with the
Mineral Determination Sheets Nos. 2 and 3, and describing
the story whiéh they tell, I wish to state that these sam-
ples were worked over at random, that is they were not
assembled stratlgraphleally as they now are, and as a re-
sult the individuwal slides wore worked on not knowing defi-
nitely what position they occupied stratigraphically. Of
course, a& soon as a particular sulite of minerals was seen,
I would know about where it occurred. This was done in
order to avoid knowing beforehand for what to look.

Before going ahead I wish to show the accurate corre-

lation which can be brought out by samples chosen from the
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same horizon and yet widely sapa;ated horizontally. Between
Nos. 150 and 401 was the greatest horizondal distance, from
four to five miles, yet when the heavy mineral suite is com-
pared, there 1s found a remarkable similarity throughout.
The greatest difference is found to be in the light crop and
in the ash content. &nother close sheck may be had in look-
ing at the mineral suites of Nos. 74 and 72 on sheets 2 and 3.
Here the greatest distance is.about one mile apart, yet the
only notable difference 13 to be found in the amounts of
anatasé in the two cases, the rest of the minerals agreeing.
fairly well. .&gain tc show the marked verticsl variation i

have chosen Nos. 42 and 42a which aie stratigraphically sepa-

-

rated by not over one hundred feet. When the minersl suites
are compared on sheet MNo. 2, it will be noted that they différ
markedly and approach similarity only in muscovite and magne-
tite. There is also a similar difference tc be noted in 9BF
and 8BF found on sheet No. 2. The stratigraphic difference
hers is within two hundred feet, yet the twc samples are

found to sgree only in a few cases and then there is but a
slight agreement.

Again where the depcsition has been rapid and the source
of the materisl the same, there will be a marked similarity
betwesn points that are separated by large distances strati-
graphically. This can be shown by comparing Nos. €BF and SBF
which are separated by fully 500 feet stratigraphiieakly. In
these a marked similarity will be noted in most cases, as

will be found on shest No. 3. Many more cases proving the
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mineral. This would indieate that erosion was well down
into the heart of the mountains. Furthermore the presence
of the "irregular" grains of guartz and their subangularity
indlcates a source far removed and that it was an area of
igneous rocks., 4s a rssylt it is pfmbable that = river was
supplying material to this ares of deposition, probably like
the Bkagit 1s at the present time. This rivér,waa probably
a long one as there is very little to indieste the presence
of any other mineral commonly associated with lgneous rocks.
Another explanation for the occurrence of this type of gmartsz
grain 1s that in some cases thesmetamorphic rocks sarrbuading
and making up the islands of this reglon are composed of
highly altered igneous rocks, and some of the quarta may‘have
been derived from them as the plagioclases probably wers. |
However, in looking at these igneous materials petrographic-
ally, it wiil be noted that they are in the main peridotites
and pyroxenites and a few very basic igneous flows of a
basaltic nature. All are highly altered and none contaln
quartz. Therefore the hypothesis of a river feeding the
raren will not be stretching the imagination tco far in ae-
counting for the origin of these quartz grains. Alse thelir
sabangularity would‘requira a greater distance of transpor-
tation than could be found if deriyed in situ. Facte upon

i~

this point are brought out by refsrence to Mackie.*

*ackie, Willism. Laws That Govern the Rounding of Parti-
cles of Sand. Hdinburgh Geological Socilety,
No. 7, 1893-1008. Read 20th of April, 1897.
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Chart No.
INERAL DETERMINATION
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of sediments deposited and 1s prebably of a basic nature for
the following reason: When washed after the acid treatment
it is snow white, but if some of it ie heated it will turn a
deep red duwe tc a dehydration of the iron compounds in the
ash. This change cannot be recognized in the field as there
is no remnant left of these volcanie cones, and in the hand
analysie of the samples it can molt he determined exeept by
examination of the larger boulders that may be found in the
conglomerates. Thaese facts bring out very well the powers
of sedimentary petrography iﬁ noting cnanges that might
otherwiss escap2 observation.

Results of Determinations.- There ars two things that

I shall now 2ndeavor %o prove by means cof sedimentary petrog-
raphy: First, the dacites found directly to the east of
Devils Lake are sills rather than extrusive flows.

" We will first take the outerop of dacite which is due
east of the southern end cf Blg Lake and north of Ehriich.
The following features are to be noted: It is porplyritie,
containing phenocrysts composed almost entirely of quartz
with soms ssnidine, By thin section analysis of the dacite,
it will be noted thst these phencerysts show remarkable re-
sorption cavities. (See Plate VI, Fig. 1, 2) The cause of
these cavities is sxplained by the fact that they were
formed at depth and as they were shot upward the relief of
pressure caused an increase in fluidity and a conseqguent
resorption of the guartz and sanidine phenocrysts. Further-

more it is to be noted that the material, when it came up,
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In going over to those flows of dacite which are west
of the above outcrop and sast of Devile Lske the feollowing
features will be noted. They contain the same idsntical
resorbed phenocrysts of quartz and were very dry when forced
up as shown by the absence of gas inclusicns in the pheno-
crysts of guartz and by the fact that there has been mo re-
action with the phenocrysts of feldspar except resorption.
In the field 2 glassy phass was noticed at the base or top,
it was lmpossible to tell which, but no contacts could be
found either at the top or at the bottom. It will also be
noticed that it is dipping at a high angle, 85° to the
morth, the same as the sediments in conjunction with the
material. The contacts both above and below apparently
weather out very fast, and a few blow-holes were noted in
the flow seen in picture (Plate V, FPig. 2), which were
highly compressed and drawn out by flowage., As a result of
the petrographic analysis there 1s every indieatiocn point-
ing to the f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>