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Figure 8. View northwest from Bacon Peak [MBsw]. Rocks of Easton Terrane (Shuksan 
Greenschist) form Anderson Butte  [MBsw]. A huge block of ultramafic rock (dunite) in 
Bell Pass Mélange underlies Twin Sisters [MBsw]. Mount Baker volcano dominates 
skyline.

Figure 13. Beds of sandstone (Eocene Swauk Formation) in older extensional deposits 
on south side of the east ridge of Summit Chief Mountain [SKse].

Figure 14. Disrupted sandstone, greenstone, and light-colored dikes in argillite matrix of 
western mélange belt unit TKwb, South Fork Stillaguamish River [SRsw].

Figure 15. View east from Mount Index [SKnw] across Skykomish River valley to Gunn 
and Baring peaks [SKne], underlain by large erosion-resistant tectonic slices of 
migmatitic gneiss in less-resistant sedimentary rocks of eastern mélange belt. Grotto 
Mountain is composed of granodiorite of Miocene Grotto batholith, the eroded root of a 
Cascade Magmatic Arc volcano. Mountans on skyline beyond are carved from rocks of 
Nason terrane (in Wenatchee block), predominantly Late Cretaceous Chiwaukum Schist 
and Mount Stuart batholith. Foreground rock is Jurassic metagabbro, another tectonic 
slice mixed into eastern mélange belt in latest Cretaceous or early Tertiary.

Figure 16. Large lumps of erosion-resistant rock dotting serpentinite matrix of 
Helena-Haystack mélange (units TKhm, TKhg). Most lumps are greenstone or Shuksan 
Greenschist. View northwest from ridge southwest of Day Lake [SRnw].

Figure 17. View of Eldorado Peak [MBse], looking northeast from divide between Sibley 
and Marble Creeks. In foreground, metaconglomerate of late Cretaceous Cascade River 
Schist contains cobbles (deposited in Triassic) stretched to form streaks. Orthogneiss of 
Eldorado pluton visible in background. Small glaciers and moraine deposits in valley are 
visible behind geologist.

Figure 19. View from Mount Winthrop [RMnw] south along Cascade Crest. Well-bedded 
sandstone of Cretaceous Three Fools Sequence (rocks of Methow Ocean) form crest. 
Divide at right was rounded by overriding Cordilleran Ice Sheet. Mixed glacial deposits 
(drift) from ice sheet and local alpine glaciers are visible in valley bottom.

Figure 20. Hozomeen greenstone in Methow block north of Little Beaver Creek [MBne], 
where it is probably Triassic, and on Hozomeen Mountain [MBne], where it is Late 
Paleozoic. View northeast from ridge south of Little Beaver Creek.

Figure 12. Granite of Cascade Pass family on the west wall 
of Nooksack cirque in foreground. Ruth Mountain [MBnw] 
to northeast is carved from volcanic breccia of Pliocene 
Hannegan Caldera. Both rocks formed in the Cascade 
Magmatic Arc. Extensive glacial moraine covers valley 
floor.

Figure 7. Looking south from east ridge of Mount Formidable [SRne]. Uplift and 
erosion, especially glacial erosion, exposed rocks that formed deep in the Earth's crust. 
Rocks of the Chelan Mountains terrane, including Cascade River Schist, form foreground 
cliffs. Underlying metamorphosed Marblemount pluton in Old Guard Peak [SRne] 
extends along jagged ridge into middle foreground. The Cloudy Pass batholith, a Miocene 
Cascade Arc pluton, supports Dome Peak [SRne] and Spire Point [SRne] in middle 
background. Glacier Peak volcano in the Cascade Magmatic Arc erupted on top of these 
eroded older rocks.

Figure 1. Map of northwestern Washington showing area of geologic map. Eight 1:100,000 topographic 
quadrangles that form geologic map are outlined and labeled. Quadrangle abbreviations and compass 
quadrants are used in the text as location codes to find places on the map, for example [MBse] is the 
southeastern part of the Mount Baker quadrangle. Abbreviations for all quadrangles are shown here and 
along the edge of the geologic map.
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Figure 1

Figure 2.  Map showing sources of geologic data for the Twisp 1:100,000 topographic 
quadrangle and adjacent area. Line pattern indicates surficial geology modified from 
original sources using aerial photographs. 1. Barksdale, 1975; 2. Cater and Crowder, 
1967; 3. Cater and Wright, 1967; 4. Dragovich and Norman, 1995; 5. Dragovich and 
others, 1997; 6. Haugerud, R.A., Mahoney, J.B., and Tabor, R.W., unpub. U.S. 
Geological Survey field maps (1990-2003); 7. Hopson and Mattinson, 1994 and C.A. 
Hopson, written commun., 2005; 8. Libby, 1964; 9. Miller, 1987; and 10. Tabor, 1961.
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Figure 3. Sketch showing plate tectonic processes. The surface of the Earth is covered by many interlocking plates (lithosphere or crust). 
New crust forms at the mid-ocean ridge where oceanic plates move apart, allowing molten rock (magma) to reach the surface and erupt as 
basalt lavas. An oceanic plate descends below a continental plate at a subduction zone where plates converge; rocks of both plates melt at 
depth to produce magma that rises toward the surface. Much of the magma collects in large masses (magma chambers) in the continental 
crust. Some magma reaches the surface to build a line of volcanoes (volcanic arc). Eventually the magma in the chambers cools and 
crystallizes to become plutonic intrusive igneous rock. Sedimentary rocks on the ocean floor and some of the oceanic crust scrapes off at 
depth to become metamorphic rocks. Blow-up shows idealized layering of oceanic lithosphere (ophiolite).
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Figure 4. Map showing major geologic structures and major 
metamorphic episodes in the North Cascades, Washington. 
Areas of multiple regional metamorphism are sketched from 
field and laboratory data and descriptions in the literature. 
Boundaries are approximate. Domains shown are described 
in Tabor and Haugerud (1999).
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Figure 5. Generalized geologic map of North Cascades, Washington. Towns: C, Concrete; CE, Cle Elum; Ch, Chelan; E, Enumclaw; El, Ellensburg; GF, Granite Falls; G, Glacier; H, Holden; L, Leavenworth; M, Methow; Ma, Mazama; NB, North Bend; S, Skykomish;   
T, Twisp; W, Wenatchee; Wa, Waterville; Wi, Winthrop. Geologic features: BMB, Bald Mountain batholith; BP, Black Peak batholith; CMB, Cooper Mountain batholith; DHP, Duncan Hill pluton; GC, Gamma Ridge caldera; GHB, Golden Horn batholith; HC, Hannegan 
caldera; KC, Kulshan caldera; MPS, Monument Peak stock; RRP, Railroad Creek pluton.

0 10 20 KILOMETERS 0 5 10 MILES

WINDY
PASS THRUST

VINEGAR
FAULT

HOZOMEEN
THRUST

WELKER
 PK THRUST

EXCELSIOR   RIDGE
THRUST

S
H

U
K

S
A

N

PAY
S

AY
TEN

FA
U

LT

FA
U

LT

FAULT

LE
V

E
N

W
O

R
T

H

ENTIAT

TH
RU

ST

S
T

R
A

IG
H

T

RO
SS

LAKE

FAU
LT

ZO
N

E

C
R

E
E

K
FA

U
LT

DEVILS

-

M
O

U
N

TA
IN

FA
U

LT
ZO

N
E

DARRINGTON

HC

KC

GHB

BP

RRP

H

Ch

M

T

Wi

Ma

GF

S

NB

E

El

W

L

Wa

CE

C

G

GC

CMB

DHP

X

BMB

MPS

MOUNT
BAKER

GLACIER
PEAK

MOUNT
STUART

47°

47°30’

48°

48°30’

49°
122° 121° 120°

Sn
oq

ua
lm

ie
 P

as
s 

(S
P)

Sk
yk

om
is

h 
R

iv
er

 (
SK

)
Sa

uk
 R

iv
er

 (
SR

)
M

ou
nt

 B
ak

er
 (

M
B

)

W
en

at
ch

ee
 (

W
)

C
he

la
n 

(C
)

Tw
is

p 
(T

)
R

ob
in

so
n 

M
ou

nt
ai

n 
(R

M
)

E
oc

en
e

T
E

R
T

IA
R

Y
 A

N
D

Q
U

A
T

E
R

N
A

R
Y

O
lig

oc
en

e,
 M

io
ce

ne
,

 a
nd

 P
lio

ce
ne

Jurassic, Triassic,
Permian, and
Pennsylvanian

M
E

SO
Z

O
IC

A
N

D
 T

E
R

T
IA

R
Y

FIGURE CORRELATION

L
at

e 
Ju

ra
ss

ic
-

E
ar

ly
 .C

re
ta

ce
ou

s

T
ri

as
si

c 
an

d
ol

de
r(

?)

Early 
Cretaceous*

Pe
nn

sy
lv

an
ia

n 
th

ro
ug

h 
E

ar
ly

 C
re

ta
ce

ou
s

M
id

dl
e

Ju
ra

ss
ic

Unconsolidated deposits
(Includes Quaternary

volcanoes and Miocene and 
(or) Pliocene gravel and breccia

at X and locally elsewhere)

Volcanic rocks
 of the Cascade
Magmatic Arc

Plutonic rocks
of theCascade
Magmatic Arc

Rocks in Wenatchee
and Chelan blocks

Rocks in
Methow block

Rocks of 
Okanogan block

Helena-
Haystack
melange Melange

belts

Rocks southwest of
and in DDMFZ

Skagit Gneiss
Complex

Chelan
Mountains

terrane

Swakane
terrane Onlap assemblage, younger

 marine sedimentary rocks, and
 metamorphic equivalents

Older marine
sedimentary rocks

Newby unit

Hozomeen Group

Plutons: 
t,  gneissic, tonalite
    and granodiorite; 
g, granite 

Gneiss, schist,
 and migmatite

L
at

e
C

re
ta

ce
ou

s*

L
at

r 
C

re
ta

ce
ou

s 
an

d 
ea

rl
y 

E
oc

en
e

Jurassic*

Cretaceous

E
ar

ly
C

re
ta

ce
ou

s

Late
Jurassic

UNCONFORMITY

R
oc

ks
 o

f 
th

e 
M

et
ho

w
 O

ce
an

an
d 

on
la

p 
as

se
m

bl
ag

e

ROCKS OF LATE- AND POST-
OROGENIC TRANSTENSION

Ladner Group

Early
Jurassic

Rocks of the Methow Ocean floor

Pl
io

ce
ne

,
Pl

ei
st

oc
en

e
 a

nd
 H

ol
oc

en
e

Volcanic and
sedimentary rocks of
the extensional event

Plutons of the
extensional event

Orthogneiss
stitching
plutons Rocks of the North-

west Cascade System

Nason
terrane

Stitching
plutons

Stitching plutons

Chelan
Migmatite 
Complex

Rocks northeast
of DDMFZ

Ju
ra

ss
ic

 a
nd

 E
ar

ly
 C

re
ta

ce
ou

s

PA
L

E
O

Z
O

IC
 A

N
D

M
E

SO
Z

O
IC

D
ev

on
ia

n,
 C

ar
bo

ni
fe

ro
us

,
Pe

rm
ia

n,
 a

nd
 T

ri
as

si
c

Ingalls
terrane

Melange
belts

Flood basalt

Pipestone Canyon
Formation

Chelan
Mountains

terrane

Ingalls
terrane

Nooksack
Formation

Welker
 Peak 
Nappe

Excelsior
Nappe

Welker Pk
Nappe

Shuksan
Nappe

Shuksan
Nappe

t g

FIGURE SYMBOLS

Contact—Dotted where concealed

High-angle fault—Dotted where concealed

Thrust fault—Dotted where concealed

Low-angle normal fault—Dotted where concealed

Antiformal fold axis and plunge—Dotted where 
concealed

Synformal fold axis and plunge—Dotted where 
concealed

Overturned antiformal fold axis and plunge

[Metamorphic and structural units shown with metamorphic or assemblage age; uncolored boxes 
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Figure 9. Digital relief map showing maximum extent of Cordilleran 
Ice Sheet (white with blue contours; interval 200 m) in the North 
Cascades during the Vashon stade; probable alpine glaciers on high 
peaks and beyond the margins of the main ice sheet are not shown 
(Waitt, 1972; Booth, 1990; Jon Riedel, written commun., 2005). Mount 
Baker, Rattlesnake Mountain [SPnw], Jack Mountain [RMnw], and 
many lesser peaks extended above the ice-sheet surface as nunataks.
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