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Figure 1. Index map showing geographic locations, physiographic provinces and
subdivisions, and some faults and lithologic units mentioned in text. Approxi-
mate extent of Western and High Cascades (patterned areas) shown for Oregon
and northern California. These two subprovince names are not used in Wash-
ington or south of Mount Shasta in California, where the Cascade Range lacks
a continuous belt of upper Pliocene and Quaternary volcanic rocks.
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(1} rhyolite, more than 70 percent SiOy; (2)

124°0 123°0 122’0 12100

dacite. 62 to 70 percent SiOs; (3) andesite,
57 to 62 percent SiOo: (4) basalt and basal-
tic andesite (mafic andesite or olivine andes-
ite of many workers), less than 57 percent SiO»p.
Ideally, it would be better to subdivide the
last category into lwo separate groups, basalt
and basaltic andesite. Maps of the major
volcanoes now have such detail (see sources
of mapping), and many parts of the Quater-
nary arc (for example, from Mount Jefferson
to Columbia River) could be subdivided fairly
realistically. In contrast, maps for other ex-
tensive areas (including our own early recon-
naissance work) lack sufficient detail and sup-
porting chemical analyses. Consequently the
entire compositional range of basalt and ba-
saltic andesite is shown as a single unit.
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AGE s

Age is another important criterion used to cat-
egorize Cascade volcanism. The choices of tem-
poral subdivisions, while somewhat arbitrary, are
based on a mixture of traditional chronostratigraphic
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units and the more or less instantaneous geologic
events (such as magnetic reversals) that punctu-

ate Earth's history.

Map-unit ages are based on more than 600
isotopic ages {Cascade Range in Oregon as of
December, 1994). We stress, however, that
this map shows geology as interpreted from
field studies; lithostratigraphic relations take
precedent over isotopic determinations. For
example, in order to clearly depict lithologic
relations with overlying and underlying units,
an andesitic sequence {unit Ta;) shown as 7
to 2 m.y. in age might include a few andesite
flows whose ages are somewhat outside this
interval.

The past 2 million years (defined as the
Quaternary period according to Harland and
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Figure 3. Generalized distribution by age of rock in
Cascade Range of Oregon. Hachures on northwest side of
patterned area shows limit of mapped area on map sheet 1.
CRB, Columbia River Basalt Group; Ma million years before
present. Symbology (Q, T4, Tp, and so on) correspond to

others, 1982) is subdivided into shorter intervals

than is the time period from 45 to 2 million

years ago because of the important inverse re-

lation between age and geothermal potential
(Smith and Shaw, 1975). However, many Qua-
ternary rocks lack isotopic age determinations. There-
fore, thermal remanent magnetization and geomor-
phic features such as depth of erosion, topographic
inversion of intracanyon lava flows, and the relative
youthfulness of adjacent volcanoes were used to assign
undated younger rocks to particular age divisions.
Relative geomorphic youth was used effectively to
date Quaternary volcanic rocks, because their vol-
canic landforms are locally well preserved and ad-
jacent volcanoes of different ages may show sharp
geomorphic contrasts.

The intervals chosen and reasons for selecting
them are discussed below. The subscript used for
each interval corresponds to the subscripts used in
the Description of Map Units on map sheet 1.

Q,

, 0 to 12,000 years ago:

broad division of time as discussed in pamphlet.

This interval includes
the entire Holocene and extends back into latest
Pleistocene time to the end of the last major gla-
ciation in the Cascade Range (Waitt and Thorson,
1983: Porter and others, 1983). Most Cascade
researchers relate young volcanic deposits to gla-
cial stratigraphic successions; thus, the 12,000-yr
limit for this map unit is useful. Young volcanic
deposits dated by the carbon-14 (14C) method are
readily assigned to this unit.

Q5. 12,000 to 25,000 years ago: This interval ex-

tends from the end of the last major glaciation in
the Cascade Range backward to a time for which
14C ages are still fairly easily determined (al-
though few radiometric ages in this interval

133D



PﬁE - (Qutivorasit Sheanpeal v
%’83('0'6 C(‘?w‘m ff‘f&—‘ﬁfﬂuo ,ﬁwp‘_ﬁb“% [Cﬁ )

Ann S Vs

€ THE CASCADE PAVGE,

N

Yonna Formation of former usage ( }#7 ,’V}a> 7 TSI%
‘Troutdale Formation [ =) Ma) 4{TS1 2
Deschutes Formation (3—7;’\/14) [Tb1 Ts]
Sandy River Formation (2. -7 MQ) Ts,
Dalles Formation (717 l’Y]q\/ :{;fr;;ivb Ts,
Rhododendron Formation C’]f-l ] 14"1“) :‘{:fr;;iv
Sardine Formation 67”71’*10\) Tb?_ Tgivﬁ‘
Tcu (b’lg'YWh)
Columbia River Basalt Group ; '
Tel (145 =17 M)
Breitenbush Tuff <i7~25ﬂ’]q) Tby Tas J
Colestin Formation (0’15‘»33 Ma) Thy Td4w Tsy
} (17-25m) [ 1o Tase Tdyid  Traes Ts
Little Butte Volcanics N & ‘DSQAAA “3\\ 3 mu‘B/
(35-4SiVly| by | Taeey Tdefd Trawd  [iTSe |
\ TS3
John Day Formation ([’? - 728 Ma
/ Tr4
_ T T T T
Eugene Formation (35 — < MA) N Tsg !
Fisher Formation (3s -«{jn@‘) Thg Tag Tsg
_ Spencer Formation (S ~4I Mg [Tsel ]l

o Clarno Formation (3 P AY ("\q) Tag

[ff:'*"l? (51';73),61)@ (« 71mM€é CALE

M N PAE

3C

O



EA g

"W
- R ™
r v'es NVINVQ i x> =
0z ke NVIHLADS Ayy3 I— - ove oo p 142
L YL 24 r 4 o)
r o Hoss | zz NVISINVY aoam | X3 r aawvhNn | R . O H
— el Hv3 Q Ei R T [y Foezf{ goo z m
L00BE 1= ——~ — = — ——— o5t A > [ —— ogz 5 V L NYILINYHL M = ]
L = ovs || 22 NVINYY w . s o
- W | g szz Cozzll 92
8Zr—{ 0§ S
- ERLe[s[1% [t a1 r e
ISFNE] s F NVINON —_— - NVISTHAA 3 <)
I 00s¢ r - -
Hv L 9o €25 NVIHOVYESIHa Zz 0 0zg o C o2
r NVINOONYVHA ETR g L 8y L. o0zs
00y¢ oy r L NYNVYITVIdWIHL —1 g0z NYIONYLIIH m . w o
~009 ——  $0Z 002
O Fose ||zor—| sos R o 8 NYIHNWINIS Ly % =l
r Hv3I gt
aaIw T f NYIo0 - o T S vinsvasnsnal A . °F NvIL3LN1 9 ml .
(]
mr 0z o NYIOINTHY O Loas ||°° | €61 C ¢ 06t - e] -
> Loooe v o ! w2z NYIDHYOL B o =
oooc > o T Y INGIANYTT — =T G e NVINTTVY 2 of ver m |\
L z (081 oLHvE ]
i 2U B v agNY T m Foor [l en oorva W Ha NYIN Z| ]
14 “ . N
vl Tﬁu il NvIS0avuvo un z vE ot 1vyg e S : oo NVINOEVIHd 1 m am
A ‘ T vy NVITIIDHSY ovy . NVINOH m o
@ T . 9'9¢ —
e Zim gey NYIHIAOONY T AHYS W L Sk N NYIAQTIVD o -] -
00§ r € —
0052 QL oz NVINOOINIM T Loz || NVIQHO4XO0 NYFIadNY 3 8 o u
o 1z NVIAOTaNT a1 z - wi - TR 2 3 2l
N.J viy NViToaiud i . NVi©ay o o o J it KT
[ L .
roszz || ¢i+tosov NYINNIQ3D O Lo |[or 2 NYINOHLIL oot e ..AB
gk dov 9315 AHY3 m N -
NVINT < | - , 2 3
cermy vee NVISW3 o oo NYISVIHEIE | NVILLYHO m o5
- 14 L8 NVIN3di3 3700IM P s+ ses % e
AHv3 000z mﬂ 08t NYILIAID > | NVINIONVIVA 8 w .IA
L) L 8y rue NVINSYH4 arva z I 91 1ge E ‘ NVINVLINOV o
9 1HILNVH O i
oo " «.M 198 NVINN3WYS o o9t NVIA > e R "
L N
O Fosur|| 1 T visivnunol z - o T vinguave |2 oy g |? s
€ 4 > - NVITVOIadN a1
-] Fnes sl 6 61l m .
a Fore NVILdY z i
m ﬁ NY3ISIA Awvad | e g o 1; Nvildv o - ‘ £ m =
0094 L L 210OL L B va V 99t NYIRONY o) o) il
H Foost | zz £ee . z (22( V'S w QO 9 e
Ot z{ NYIAOHAN — Ty oz NVIgTv @) NYITIVAVHEES m "l
N [ oec g mt m m M
i 00— St 4 NyiHIHSYE :lmr I o _— = .
< B
O [osz S a1t T | O ﬁoon NYINVWON3D oL m s
Eplefelly} - [ NYIAOOSOW | c 16 WVINOUNL n NYINOL 1 =
Or o1 982 LL\%I r|»mt §24 598 NYISVINGS - o
¢ L7 nvnazo T Los m.L R -t | P 59 T RviNiSSawW =
Zhr 992 E .
TE: NVII3SsY m m NVINYAWYD © £s NYITONVZ wmzmuo:n m
NYIHVWNYS ATHY3 ) ] ve ; =
006 ) . NiTav = ﬁ o sve _ﬂ.JM . z<_N2moM AN T
H h y NVIXS - = 09z NVILHOIHLSVVYIN |12 w.oJ NYId8Y 1 e RE A
o5z || 2z o RYIEOON > s ‘o M
N vz g5z NVIRIAN > b9
L1 [ 02 BTN NVINVZYN | 3;yq i tort) H20dI |QOad [anivaoe
ﬁ NVINY.iY) g 30V {1 sxoa 3ov JILANDYW
0Z—{ S¥Z (vw) prw | oy Jov HO0d3 {QoHad Aliby10d
048 0183d A0V | |wwaonn| sxoid JILINDY A
(em) [} cawr | oo HOOd3 a Z m O
(epy) £4ld 30V
0ZOS3an il
34d 010Z2031Vd . Ol
NVIHEINVO NI O_GOJONG
¥OIHINY 40 m— —<Om m D<omo
9017039 NVOIYIWY HLHON 40 3




TABLE 2. DIVISIONS OF THE QUATERNARY AND THEIR BOUNDARY DATES
AS USED IN THIS VOLUME*

Present
Holocene
(Oxygen-isotope stage 1)
t0to 12 ka
Late Wisconsin (Oxygen-isotope stage 2)
o 7777 R et il bl bl ~28 ka
§ Middle Wisconsin of Richmond and Fulierton (1986)
o (O-isotope stages 3 and 4) -
I R il ~71ka
a Late Sangamon (Early Wisconsin and Eowisconsin of Richmond
ﬁ and Fullerton, 1986; O-isotope stages 5a-5d)
---------------------------------------------------------- ~115 ka
Sangamon of Richmond and Fullerton (1986)
(O-isotope stage 5e)
~128 kal
Late-Middle Pleistocene (lllinoian of Richmond and Fullerton, 1986; -
% O-isolope stages 6-8)
g  pmotmmmmmmssmmsemmssescemooo- it aiainta ~300 ka
® Middle-Middle Pieistocene of Richmond and Fullerton (1986)
H:.‘ﬁ (O-isotope stages 9-15) <
| I e e e 620 ka$
'f _ E Early-Middle Pleistocene (Richmond and Fullerton, 1986)
!I = (O-isotope stages 16-19)
; L (Matuyama-Brunhes Chronozone boundary) 750-775 ka**
: Early Pleistocene
o e Upper boundary of Olduvai Subcron =======---cceceaccccccaaaa 1.65 Ma
[ — or__ Gauss-Matuyama Chron boundary 2.48 Ma
Pliocene
SCCugn 5.0-5.5 Mat
HT ot Miocene I
|6 Bwm — e e
)9\4 =
3(‘9#&/
[S Seps
Length
Unit Fauivatent >
millimeters inches feet meters kilometers miles
millimeters { 3.937X10°3 3.280X 10 IX10-% LX10-" 6.214% 10~
inches 25.4 { 8.33% 107 2.54%10°° 254X 1074 [ 1.578X [0-¢
feet 304.8 12 1 0.3048 3.048% 107+ | 1.894 % 10-+ )
meters 1.000 39.37 3.281 i 1% 10~ 6.214% 10~ *'!_w:*
kilometers X 10" 3.937 X 10% 3,281 1,000 1 0.6214 ym—
miles 1,609 X 10* | 6.336 X 10° 5,280 1,609 1.609 1 }
Area .
Equisalent - o /\
oo oy e e N S [8’% o
square 1nches 1 6.944 x 1071 6452 %107 1593 1078 6.352x 10 ¥ [ 6.452x 10710 2491 X (0710
square feet 144 1 9.29% 107 2296 X 1077 929109 9.29x 107 % 3587 x 107"
square meters | F350 10.76 | 247 %0 V0T VX0 3B6I %1077
acres 6.273% 0% 4.356 % 104 4,047 1 0.4047 404X 1073 1.563%x 1074 s
hectares 1,55 510 1.076 X 10% { X 104 2471 ! 0.01 3861 %1073
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Types of Volcanoes

Increasing Yiolence

I

=

T
=

Volcano Type

Characteristics

Examples

Simplified Diagram

Flood or Vfary liguid Iavg; flaws very . o 1 mile: +
widespread; emitted fram Columbia River Plateau
Plateau Basalt
fractures
—

Shield Yolcano

Liguid lava emitted from a
central vent; large; sometimes
has a collapse caldera

Larch tdountain, Mount
Sylvania, Highland Butte,
Hawsaiian volcanoes

Cinder Cone

Explosive liguid tava; small;
emitted fram a central vent;

if continuad long enough, may
build up a shield volcano

Mount Tahot, bount
Zion, Chamberlain Hill,
Pilot Butte, Lava Butte,
Craters of the Moon

Increasing Wiscosity

Composite or
Stratovolcano

hlore viscous lavas, much
explosive (pyroclastic) debris;
large, emitted from a central
vent

rhount Eaker, Mount
Rainier, Mount St. Helens,
hMount Hood, Maunt
Shasta

Yolcanic Dome

Very viscous lava; relatively
small; can be explosive;
commaonly occurs adjacent to
craters of composite volcanoes

Movarupta, Mount St
Helens Lava Dome,
rdount Lassen, Shastina,
rAono Craders

Caldera

Very large composite voicano
collapsed after an explosive
period; frequently associated
with plug domes

Crater Lake, Mewberry,
Kilauea, Long Valiey,
Medicine Lake,
Yellowstone

z

| Topinks, USGSICVE, 1557, Modified from: Aller, 1975, Votcances of the Portiand Aves, Oregon, Ore-8in, v.37, no.8
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Stratigraphic Subdivision of Columbia River Basalt Group (CRBG)

SUB- FORMATION *
SERIES | GROUP | qpoyp (Age. Volume, % of CRBG) MEMBER MAG
Lower Monumental Member N
-
g Ice Harbor Member N,R
2. .
o) Saddle Mountain Buford Member R
1
Basalt Elephant Mountain Member R, T
Pomona Member R
o (14-6 Ma, .
g 2,400 km3 volume, Esquatzel Member N
6 % 1.5% of CRBG) Weissenfels Ridge Member N
ﬁm e Asotin Member N
)
5 2 % Wilbur Creek Member N
=z a8} =
= i ) Umatilla Member N
v =
& 5 Priest Rapids Member R3
o k2 Wanapum Basalt
o © [aa) Roza Member TR
S e o (15.5-14.5 Ma, :
() E E 10,500 km3 volume, Frenchman Springs Member N2
g 5 -= 8.0& of CRBG) .
é = _;g ' : : Eckler Mountain Member N2
[
> Grande Ronde Basalt N2
{17-15.53 Ma, 151,700 km3, 87%) R2
Picture Gorge N1
g Basalt R1
0
g Rl
~ Imnaha Basalt T
(17.5-17 Ma,
9,500 km3 volume, No
5.5% of CRBG) RO
* Magnetic Polaritv:
N, normal; R, reversed; T, transitional; subscripts denote magnetostratigraphic units

ZUSGS

Topinka, USGSICVO, 1997, Modifisd from: Swanson, etal, 1989, AGU Field Trip Guidebook T108






