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uplift produced a large graben and placed approximately twelve
thousand feet of Swauk strata in fault contact with the roeks
of the Metamorphic Complex.

The major fault that defines the Swauk filled graben
on the east is also the major structural feature of the Entiat
Mountains. The Entiat Mountains are not anticllinal mountains
as previously described, but they are controlled by faulting.

Contemporaneous with or after faulting, magma was
emplaced along the fault surfaces to form diabase dikes and an
asymmetrical laccolith of hornblende-dacite-prophyry. South
of Natapoe Mountain, magma was emplaced along the Swauk strata
to form a dliabase sill.

Before the broad regional uplift that gave rise to the

Twisp stage of erosion and the Cascade Mountains, erosion

reduced the surface to a broad valley stage, the Entlat stage,
over a widespread area. The relic flow‘of hypersthene-ande-~
site-porphyry on Sugarloaf Peék and the Summit conglomerate on
Natapoc Mountain appear to rest upon this surface.

| In late Tertiary time, further deformation took place
along northeast-southeast structural trends., It is 1lllustrated
by several folds in the flows of the Yakima basalt southeast
of the area under consideration. An anticline, the Badger
Mountain uplift, was formed southeast of the Entiat Mountains,
and another, the Wenatchee Mountain uplift, was produced

southeast of Mt. Stuart, the highest erosional remanent in the
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PLATE NO. 3

Fig. 1 - Photomicrograph of biotite-muscovite-
quartz-schist showing cross plates of muscovite
with trends of magnetite parallel to the folia-

tion. The mica is dominantly biotite. (Plain
light; X54)
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PLATE NO, 4

Fig. 2 - Photomicrograph of staurolite-biotite-
quartz-schist showing (1) poeciloblastic stau-

rolite and garnet with inclusions of quartz and
(2) plates of mica, mostly biotite, orientated

across the foliation. (Plain light; X20)
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PLATE NO. 5

ELLLL L]

Fig. 3 - Photograph of hand specimen
of biotite-gneiss.
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Fig. 4 - Photograph of hand specimen
of biotite-gneiss with skialith.
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PLATE NO. 6

Fig. 5 - Photomicrograph of blotite-gneiss
showing the replacement of calcic-oligoclase
by microcline. (Under crossed nicols; X54)
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PLATE NO. 7

Fig. 6 - Photomicrograph of a talc-carbonate-

rock with relics of enstatite. Other minerals
are tale, dolomite, antigorite, and iron ore.

(Under crossed nicols; X20)
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PLATE NO. 8

Flg. 7 - Photograph of a hand specimen of
quartz-diorite-gneiss.
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PLATE NO. 9

Fig. 8 - Photomicrograph of quartz-diorite-gneiss
3 1/2 miles north of contact on the Entiat Moun-
tains. Hornblende is the dominant mafic mineral
and is in close association with subordinate
gquantities of biotite and egidote. The other

minerals are feldspar (An,

, quartz, sphene and
apatite. (Plain light; X2
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PLATE NO. 10

Fig. 9 - Photomicrograph of quartz-diorite-gneiss
four miles north of contact on the Entiat Moun-
tains. Hornblende is subordinate to bioctite.
(Plain 1light; X20)
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PLATE NO. 11

Fig. 10 - Photograph of quartz-diorite-gneiss with
inclusion (skialith) of amphibolite. Specimen
collected on west slope of Cougar Mountain.
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PLATE NO. 12

Fig. 11 - Photomicrograph of the skialith in Fig.
10 showing porphyroblast of feldspar (An 8) with
inclusions of epidote, plagioclase, biotite and
hornblende. (Under crossed nicols; X20)
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PLATE NO. 13

Fig. 12 - Photomicrograph of skialith in Fig. 10

showing the mineral composition and crystallo-

blastic textures. The minerals are feldspar
(An38), hornblende, biotite, epidote, sphene,
uartz, and apatite. Compare with Fig. 13.
Plain light; X20)
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PLATE NO. 14

Fig. 13 - Photomicrograph of quartz-diorite-gneiss
in Fig. 10 showing the mineral composition and
textures. The minerals are feldspar (Anzg),
hornblende, biotite, quartz, epidote, spgene and
apatite. Note the close relationship between the
mineral composition and textures of the host rock
and skialith (Fig. 12). (Plain light; X20)
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PLATE NO. 15

Fig. 14 - Photogra§h of a large thin section

(3 1/4 by 4 inches showing the gradational
contact between amphibolite schist and quartz-
diorite-gneiss. (Under crossed nicols; X 1 1/4%)
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PLATE NO. 17

Fig. 16 - Photomicrograph (X20) of the large
granitic band in Fig. 14 showing crystalloblastic
textures. The minerals are feldspar (Anzg),

hornblende, biotite, quartz, epidote, apatite and
iron ore. (Plain light)
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PLATE NO. 18

frrn

i i"l."'“‘”'fm‘”!“ iqw[\‘Wi;‘xu“p]mlu\a‘m't{»lk;rlt\;z i

Fig. 17 - Photograph of hand specimen
showing granitic bands with porphyro-
blasts of feldspar in amphibolite-
schist. See Fig. 14 for large thin
section of speclmen.

INCHES

égﬁv[r!ql,n,s'm‘,mlmlmlulzl|||’u;'l.l]‘;l;‘.“lml,“lm\”;

Fig. 18 - Photograph of hand specimen
showing more advanced development of
porphyroblasts of feldspar in amphib-
olite-schist.
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PLATE NO. 19

Fig. 19 - Photograph of hand specimen of granodiorite-
gneiss showing foliation and light colored bands rich
in potash feldspar.
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PLATE NO. 20

Fig. 20 - Photomicrograph of grancdlorite-gneiss
with porphyroblasts of microcline.
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PLATE NO. 21

Fig. 21 - Photograph of a hand specimen from a
skialith on the southwest slope of Klone Peak.
Porphyroblasts of plagioclase are conspicuous.
Diorite is the host rock of the skialith.




PLATE NO. 22

Fig. 22 - Photomicrograph of skialith in Fig. 21
showing porphyroblasts of feldspar (An39).
(Plain light; X16)
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PLATE NO. 23

Fig. 23 - Photomicrograph of the host rock
(diorite) of the skialith in Fig. 21 showing a
more advanced stage of crystalloblastic develop-

ment than illustrated in Fig. 22. Feldspar
(An3g) and hormblende are the dominant minerals.
(Plain light; X20)
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PLATE NO. 24

Fig. 24% - Photomicrograph of quartz-
diorite-gneiss showing epidote at a
normal constituent of the rock.
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PLATE NC. 25

Fig. 25 - Photomicrograph of mela-spessartite
illustrating hornblende phenocrysts in a matrix
consisting dominantly of plagioclase and horn-
blende. (Plain light; X20)
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PLATE NO. 26

Fig. 26 - Photomicrograph of meso-spessartite
showing hornblende phenocrysts in a matrix
consisting dominantly of plagioclase. (Plain
light; X20)
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PLATE NO. 27

Fig. 27 - Photomicrograph of a porphyritic
variety of meso-spessartite with conspicuous
phenocrysts of plagioclase and quartz, the
latter mineral being subordinate. (Unger
crossed nicols; X20)
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PLATE NO. 28

Fig. 28 - Photomicrograph (Plain light; X20)
of the section illustrated in Fig. 27 showing
hornblende as a phenocryst and as a common
constituent of the matrix. The micrographic
intergrowth between quartz and orthoclase 1s
rather difficult to recognize.




%

e Ty

i
5

Wy

f o
AP T

@

%8

L
@

e

b

R




L
L]

o

i
i




80

PLATE NO. 29

Fig. 29 - Photomicrograph of granophyric

granodiorite porphyry. The phenocrysts -
plagioclase, biotite and quartz - are in

a granophyric matrix which is best illus-
trated in Fig. 30. (Plain light; X20)
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PLATE NO. 30

Fig. 30 - Photomicrograph of granophyrilc
granodiorite porphyry illustrating grano-
phyric matrix. The phenocrysts are
plagioclase and quartz. (Under crossed
nicols; X54)
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PLATE NO. 31

Photomicrograph of granophyre

showing spherulitic and micrographic
intergrowth between potash feldspar and

gquarcz.

(Under crossed nicols; X20)
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PLATE NO. 32

Fig. 32 - Photograph of Swauk strata on ridge
southeast of Plain. The strata are inclined
northeastward. The broad valley in the fore-
ground is occupled by Little Chumstick Creek.
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PLATE NO. 36

Fig. 33 -~ Photomicrograph of arkose from the
Swauk formation. It consists dominantly of
angular grains of quartz and feldspar. Other
minerals are biotite, epidote, sphene, apatite,
garnet, muscovite and magnetite. A few rock
fragments are also present. (Plain light; X20)
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PLATE NO, 38
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of the Swauk formation may be inferred from the character of

the deposits and composition of the sediwments.

The sediments of the Swauk formation are not fanglom-
erate or delta deposits, but they are floodplain and channel
deposits which were laid down somewhere between the other two
environments or'depoaition. Therefore, it may be suggested
that the strongly uplifted granitic massifs, from which the
sediments were being derived, were not immediately udjaceﬁt to
the present outcrops of the Swauk formation. This 1is further
supported by the composition of the sediments which, exéupt in
basal beds, do not reflect the diverse character of the adja-~
cent rocks of the basement complex. If the Mt. Stuart wassif
furnished large quantities of sediments, then it 1s reasonable
to assume that sediments were derived from the staurolite and
kyanite bearing Chiwaukum schist (Page, 1933) as well as from
the quartz diorite and granodiorite. Staurolite and kyanite
were not observed or have they been reported from sediments of
the Swauk formation. Hornblende schists are common both east
and west of the belt of Swauk sediments, but hornblende 1s a
very wminor constituent of the sediments. The biotite gneiss,
the staple rock of the Swakane gneiss (Waters, 1930), is
uéually too fine-grained to furnish the coarse gralns of feld-
spar found in the arkose. The great thickness of Swauk sedi-
uents that,afé in fault contact with the older rocks also

suggests that the sediments may have extended well beyond their
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PLATE NO. 40

Fig. 34 - Photomicrograph of diabase sill
south of Natapoc Mountain showing grains
of augite amcng microlites of labradorite.

Some basaltic glass is also present.
(Plain light; X5%4)




113

PLATE NO. 41

Fig. 35 - Photomicrograph of diabase dike
near headwaters of Thomson Creek showing a
phenocryst of olivine in a trachitic matrix
of augite and labradorite. The olivine is

altered, in part, to iddingsite. (Plain
light; X54)
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PLATE NO. 42

Fig. 36 - Photomicrograph of hornblende
dacite porphyry from Basalt Peak showing
phenocrysts of plagioclase and quartz.
(Plain light; X20)
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PLATE NO. 43

Fig. 37 - Photomicrograph of hypersthene
andesite porphyry from Sugarloal Peak showing

phenocrysts of hypersthene and plagioclase.
(Plain light; X20)
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PLATE NO. 4%

Fig. 38 - Photograph of basal portion
of the Summit conglomerate on the
south slope of Natapoc Mountain.
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PLATE NO. 45

Fig. 39 - Photomicrograph of pyroxene andesite
porphyry from Summit conglomerate showing
phenocrysts of pyroxene and plagioclase. The
pyroxene ls hypersthene and subordinate quan-
tit%es of pigeonite and augite. (Plain light;
X20
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Inclusions of amphibolite occur in the granitic rocks

of the Chelan facies. The foliation of the inclusions and
enelosing granitle rocks have a common attitude which conforms
with the regional structure of the rocks of the Metamorphie
Complex (Plate No. 47).

The foliation of the crystalline schists of the Meta-
morphic Complex at Dirty Face Peak on the western side of the
Swauk filled graben closely conforms to the attitude of the
foliation of the erystalline schists of the Entiat Mountains
suggesting a continuity in structure over a large area (Plate
No. 46).

.The contact between the non-grinitizod schists and
granitic roeks at Dirty Face Peak is transitional and discord-
ant. The attitude of the foliation does not change as it
passes from the schists into the granitiec rocks (Plate No. 46).

Inclusions of amphibolite are also present in the
granitic rocks at Dirty Face Peak. The foliation of the ineclu-
sions is parallel to the foliation of the enclosing granitie
rocks, and it conforms to the regional structure of the rocks
of the Metamorphic Complex.

On Nason Ridge, the attitude of the foliation changes
to a southeastward dip which ranges between 15 and 30°., This
change in attitude may be local. Its areal distribution must
awailt further study west of the area under consideration in
this paper. It is possible that the reversal in attitude of
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PLATE NO. 47— GEOLOGIC SECTION ALONG LINE pg.c ON MAP, PLATE NO. 46
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During or aftax faulting but before the broad regional

uplift that gave rise to the Cascade Mountains and the Twisp
stage of erosion in late Pllocene or early Pleistocene time,
an asymmetrical laccolith of hornblende dacite porphyry was
emplaced in the Swauk formation at the apex of the fault block
at Basalt Peak in Chiwaukum quadrangle. A definite age cannot
be given to this event.

After the outpouring of the lavas of the Teanaway
basalt, crustal warping forwed a new basin of deposition north-
west of Yakima where 2000 to 3500 feet of fluviatile and lacus~
trine sediments, the Roslyn formation, accumulated during
Middle to Upper Hocene time. Some of the sediments of the
basal beds were derived from the underlying Teanaway basalt,
but the sediments, wostly arkosig, of the other beds were
derived from foreign sources.

The Roslyn formation or its equivalent is not present
and may never have been present in Chiwaukum quadrangle. It is
possible that the area of Chiwaukum quadrangle was furnishing
sediment to the late Eocene basin during the time of deposition
of the Roslyn formation.

After deposition of the Roslyn formation, the strata
were folded and eroded before they were covered wlth Keechelus
voleanics presumably of middle Oligocene to lower Miocene in
age. This period of deformation and volecanism has not been
recognized in Chiwaukum guadrangle.
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MAJOR STRUCTURES

Pre-Tertiary Structures

Presumably in late Jurassiec, a thick succession of
lodincntnrj and basic igneous rocks were intensely deformed,
regionally metamorphosed, and metasomatically migmatized and
granitized. The diverse rock types thus produced have been
desceribed previously in this paper in the section entitled
"Metamorphic Complex.” The attitude of the foliation of these
rocks will be considered in this section.

The foliation of the crystalline schists of the Meta-
morphic Complex of the Entiat Mountains in Chiwaukum quadrangle
has a strike of approximately 65° west of north and a north-
eastward dip that ranges between 25 and T0°. The attitude and
pattern of the foliation is illustrated on the geologic map
(Plate No. 46) and geologic cross-section (Plate No. 47).

The transitional contact between the granitic rocks of
the Chelan facies and the non-granitized schists i: transverse
to the foliation in vertical section (Plate No. 47) and nearly
parallel to the strike of the folliation as illustrated on the
geologic map (Plate No. 46). The foliation maintains a common
attitude as it passes from the schists into the granitie rocks.
(Plate No. AT). '
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