Volcanism

Snake River Plain — Yellowstone

By Scott Hughes, Idaho State University

e Miocene to Quaternary Track of Rhyolitic
Volcanism

o |ate Pliocene to Quaternary Plains-Style
Volcanism (mixed rhyolitic, intermediate, and
basaltic volcanism)




Potentially Active Volcanoes of Western United States
Belingha 4 MMount Baker
S A Glacier Peak
Spokane
A Mount Rainier el el
Mount St. Helens &
e A Mount Adams
A MountHood Billings
! Mount Jefferson
Threa Sisters -
Eunans L Bend ﬂ
Yl A MNewberry Crater Yellowstone
A Crater Lake
Tl A Craters ofthe Moon
Casper
Mount Shasta & 4 Medicine Lake Pocatello
Cheyenne
Lassen Peak A
Renn
Clear Lakeﬁ Salt Lake |:|t';, CDenver
Sacramento
San Francisco
Al ong Valley Caldera
Coso A Las Yegas
A SanF . Field santa Fe

A Volcano active during an rrancisco rie

past 2,000 years Los Angeles Albuguergue
A Other potentially active A\ Bandera Field

volcanic areas San Diego Y-
0 100 200kilometers

Tucson
] 100 miles
Topinks, LISGEECIAG, 1999 Modified from: Srantiey, 199 okanoes of the Linited States: USG5 Genersl interest Publicetion




" . ol T ¢ {Fi_:‘ F
. I?I {{T’ L "'f- - b, :"1]
- S92 AT AN T
| BN T AR
& o ¥ ""- W o %
¥

¥ A ’ TR B
) ] y /"’ | ! ] g L) !
i . 1l P ¥, G = S
B il . f' o~ \.-:l. . _.' ; ' " f f"‘; "'r‘ | i
fr *:J_l M ¥ y
- SRR / :
r AN ]




Q
O
=
>
O
al
2
-
©
O
O
>
=
©
al
O
=
ad
b
X
qv)
-
p)

{

- _r._._...-..._----rll--. -

g L
- e -
.

-

Iy s g e

_J'I.---




Yellowstone

Flateau x

447

Wallowa ! 0 50 Miles
Mountains .

| I I
ITrrrrlr
O B0 Kilometers

_ _ Basin and Range
Cratonic Margin

(accreted terranes) (Frecambrian lithosphere)

Pioneer
N ; Mountains
i —{43°
. &
& Ql‘b n Focatello
| .
To MNewberry| 5 Basin and Range
Caldera . Yellowstone
: hot spot track DAHO
117 % T 111°
i 114° :
» Figure 1

éErrm.

il fLe

i'im'mggi



Rhyolite Eruptive Centers Yellowstone

Plateau
e
'y 0 50 Miles

1 e Neo 0.6 Ma
" LI.LI_ILI_II_I.LIJ R D 1'3
1 ..I..-.\ - -

k i

L]

| = 4.3 Ma
1 "706" line | /_\ .--
1 .

Heise Volcanic Field
F

i
]
1
)
]
!

Magic Reservoir
3-6 Ma
[\ Mt. Bennett Hills

Picabo

10.2 Ma

Twin Falls " Pocatello
10.02-8.6 Ma

--\Eastern Snake
¢~  River Plain

-

McDermitt Owyhee - Humboldt Bruneau - Jarbidge 114

16.1-15.0 Ma 13.8-12.0 Ma 12.5-11.3 Ma




-.1 ,H ¥ ' I
‘Basalt flows in Bruneau River Canyon ‘Bill Bonnichsen Wlth hat in
lower left.
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Snake River Plain ignimbrite, Cassia Mountalns White beds at base are fallout ash Black glassy &
vitrophyre forms base of ignimbrite. Welding is densest in middle of ash flow. IDAHO




Dense welding in rhyolite
ignimbrite, Cassia Mountains

IDAHO
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Stack of ignimbrites, Cassia Mountains
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Intra-caldera ash surge deposits within the Heise Caldera. Picture
taken at Juniper boat launch area, Ririe Reservoir
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Surge deposits in Heise caldera ash




Exposure of unwelded base and welded upper part of Mesa Falls
tuff (1.2 Ma) north of Ashton
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Unwelded base and slightly welded upper part of Mesa Falls tuff, north
of Ashton
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Grand Canyon of the Yellowstone River



Columnar basalt in Yellowstone River canyon
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SW Magmatic Transition NE

~114° W. Longitude

Paleozoic Crust Precambrian
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ESRP basaltic magmatism
-> thousands of lava flows
- hundreds of small, coalescent shields
-> eruption of small batches of low-viscosity magma

Quaternary Bimodal Magmatism
Eastern Snake River Plain

collapse pit crater cinder cone on
with lava lake rhyolite dome evolved eruptive center

sedimentary interbed
uplifted lavas
coalesced shield volcanoes tube-fed lava flow
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Miocene-Pliocene volcanic rift zone and
rhyolitic ash-flow tuffs feeder dikes
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Big Southern Butte, a composite rhyolite dome
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East and Middle Buttes on Snake River Plain



East Butte
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A tuff ring on the Snake River Plain



Kings Bowle lava lake, Snake River Plain



Deflated basalt lava lake, Snake River Plain




ESRP Volcanism
— Table Legs Butte Shield Volcano (~200 ka)
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Quaking Aspen Butte




Quaking Aspen Butte
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Quaking Aspen Butte and Big Southern Butte




EXPLAMATION
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Thickness of Quaternary Basalt, Snake River Plain, from

Whitehead, USGS
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Kings Bowl explosion crater and great rift






Cinder Cones at Craters of the Moon
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Hot Lava,
Hawalli







trance to lava tube, Craters of the Moo
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& Menan Buttes, a tuff ring system -
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