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GEOLOGY AND PETROGENESIS OF THE ISLAND PARK CALDERA OF RHYOLITE
AND BASALT, EASTERN IDAHO

By Warren Hamivuron

ABSTRACT

The Island Park caldera, in the northeastern part of the
Snake River Plain, is an elliptical collapse structure 18 by 23
miles in diameter that was dropped from the center of a shield
volcano composed of rhyolite ash flows. The western semicircle
of the caldera margin is a single scarp in the northwest and a
composite scarp in the southwest. Rhyolite domes and lava
flows were extruded along the western rim during and after the
period of collapse. The eastern semicircle of the caldera scarp
has been covered completely by rhyolite ash flows, domes, and
lava flows that were extruded along it. The caldera is filled,
in upward succession, by rhyolite ash flows, interbedded rhyolite
ash flows and olivine-basali lava flows, and flows of olivine
basalt alone. Rhyolite domes protrude through the basalt. The
exposed rocks are middle(?) and late Pleistocene in age. Basalt
of the Snake River Plain, which laps onto the caldera shield
from the west, was erupted from vents near the Island Park
caldera during late Pleistocene and Recent time. The eastern
part of the caldera is overlain by rhyolite ash flows and lava
flows of late Pleistocene age from the Yellowstone Plateau.

The rocks of the caldera are bimodal, consisting of uniform
olivine basalt on the one hand and uniform highly silicie rhyolite
on the other. The basalt is holocrystalline and diabasic and
consists of labradorite, subcalcic augite, and magnesian olivine.
The rhyolite is largely vitric; ash flows are mostly welded ; and
crystals of sanidine, high-quartz, and oligoclase are ubiquitous.
A single flow of latite was found on the caldera rim. Eleven
specimens were analyzed for both major and minor elements.

The Island Park caldera is part of the Snake River—Yellow-
stone province of intense Pliocene and Quaternary volcanism of
olivine basalt and rhyolite. In this province, as in other bimodal
voleanic provinces, rhyolite and basalt erupted from vents inter-
spersed in both time and space, and simultaneous eruptions of
both liquids from the same or nearby vents are known to have
occurred. In the Island Park caldera, the eruptive sequence
and geometry suggest that the large magma chamber contained
liquid rhyolite overlying liquid olivine basalt.

Several kinds of evidence indicate that the rhyolite of this and
other bimodal volcanic provinces has formed by differentiation
of basaltic magma. This differentiation cannot be explained
in terms of fractional erystallization, but it can be explained
in terms of an original tholeiitic basalt magma separating by
liquid fractionation into rhyolite and olivine basaltic liquids
in the proportion of about 1 to 5. Such fractionation may pos-
sibly occur in the uppermost mantle or lower crust; there, rising
tholeiite magma might split into immiscible phases, one rich

in volatiles and fusibles (rhyolite) and the other rich in refrac-
tories (olivine basalt), owing to instability of the initial

. homogeneous liquid caused by pressure decrease during ascent in

a region of abnormally high thermal gradient.

INTRODUCTION

The Island Park caldera is perhaps the largest sym-
metrical caldera yet studied anywhere in the world.
Rhyolite was erupted early in the period of collapse,
then basalt and rhyolite were erupted alternately from
vents interspersed throughout the caldera floor, and fi-
nally basalt was erupted alone. The caldera is so young
that there has been little erosion of the tuffs, flows, ex-
trusive domes, and fault scarps that comprise it, and
there has been no apparent complication of the volcanic
features by tectonism. The history of the growth of a
broad shield volecano, the collapse of its central part, and
the extrusion of magma during and after its collapse can
be determined here with particular clarity.

The caldera is significant petrologically because its
rocks are a bimodal assemblage of uniform olivine ba-
salt and equally uniform highly silicic rhyolite. These
contrasting rock types apparently existed together as
magmas—the rhyolite above the basalt—in the large
chamber into which the caldera collapsed.

The Island Park caldera lies in the northeastern part
of the Snake River Plain of Idaho (fig. 1). The Yel-
lowstone Plateau—the high northeast end of the Snake
River Plain structural and volcanic province—extends
to the east side of the caldera. The volcanic terrane
rises gradually from an altitude of about 2,000 feet at
the Oregon border to 8,000 feet on the Yellowstone
Plateau. Flanking this terrane are still higher areas—
the Basin and Range province to the south, the central
Idaho highlands to the north, and the high mountain
blocks to the northeast. In the eastern half of the plain,
volcanism has been concentrated along a northeast-
trending axis, so that this part of the plain is higher in
its center than along its edges; rivers flow near the
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F1eure 1.—Southern Idaho and adjacent areas, showing relation of Island Park caldera to Snake River Plain and
Yellowstone Plateau.

margins rather than within the plain. The axial alti-
tude of the Snake River Plain at the west side of the
Island Park caldera is about 6,500 feet, 1,000 feet higher
than the southern alluviated margin of the plain but
only about 200 feet higher than the closer, northern
margin. The Snake River Plain and the Yellowstone
Plateau have been the site of intense bimodal basalt-and-
rhyolite volcanism from Pliocene to Recent time.

Near the Island Park caldera, the Snake Plain is
bounded by the Centennial Mountains on the north and
by the Teton Range on the southeast. Both mountain
ranges are high young fault blocks that rise from the
plain along long gentle dip slopes and face outward
along precipitous fault scarps bordering the downdrop-
ped blocks of Centennial Valley and Jackson Hole, re-
spectively. Both mountain blocks have been much up-
lifted during late Quaternary time and may be entirely
Quaternary structural features. Rhyolite tuff of early
to late Pliocene age (Love, 1956) laps onto the Teton
Range block and shares all or most of its tilting ; simi-

lar rhyolite laps onto the Centennial Mountains block.
The rhyolite forms the outer part of the Yellowstone
Plateau on all sides but the southwest (Boyd, 1961).
It is buried by younger basalt and rhyolite in the central
and southwestern parts of the Yellowstone Plateau and
in most of the adjoining Snake River Plain. The high-
lands flanking the Snake River Plain have been intensely
block faulted during the Quaternary, yet the plain is
virtually undeformed. Blocks lessen in structural relief
near the plain and disappear within a short distance of
the edge of the volcanic terrane.

Reconnaissance fieldwork for this report was done in
July 1961. Most of the volcanic elements of this very
young caldera are large, preserve their primary con-
structional topography, and can easily be outlined on
the basis of their topographic form. Most geologic
units are large enough for depiction at a scale of 1: 250,-
000 (pl. 1). I mapped the caldera on aerial photo-
graphs before seeing it in the field ; so clear are the mor-
phological elements that the photogeologic map
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(Hamilton, 1960a) was proved generally correct by the
fieldwork. An abstract summarizing the field and
petrologic features of the caldera has been published
(Hamilton, 1962). That part of the caldera structure
east of meridian 111° 15” W. is shown on 1: 62,500 topo-
graphic maps (Buffalo Lake quadrangle in the north,
Warm River Butte quadrangle in the south), and many
features of the rhyolite units can be recognized on these
maps.

The Island Park basin was recognized as a caldera by
Stearns, Bryan, and Crandall (1939, p. 28), but they did
not describe it.

C3
GEOLOGY

The Island Park caldera is an elliptical collapse struc-
ture 18 by 23 miles in diameter in the center of a
rhyolite shield. The western semicircle of the scarp
is exposed (fig. 2), but the eastern semicircle is buried
beneath younger rhyolite. The interior of the caldera
was flooded first by rhyolite, then by rhyolite and basalt,
and finally by basalt alone, which erupted from vents
scattered within the caldera. The contrasting magma
types came from a single large magma chamber beneath
the caldera.

L |

IP MILES

| L

F1cure 2.—Physiography of the Island Park region.

The park, which is 18 miles across, is defined about its western half

by the semicircular scarp of the Island Park caldera, and about its eastern half by the fronts of large rhyolite flows
that erupted from the now buried scarp. The caldera rim is formed of welded rhyolite tuff, above which rise extrusive

domes of rhyolite.

The park is floored by basalt flows, and other basalt flows from outside the caldera lap onto the

rim. Great flows of rhyolite, erupted from the crestal fissure on the Madison and Pitchstone Plateaus of the Yellow-
stone Plateau, cover caldera extrusives in the northeast. Photograph of pressed-relief edition of the Ashton 1: 250,000

quadrangle, U.S. Army Map Service, 1959.
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The rim of the caldera is the remnant of a broad
shield of rhyolite in which ash flows predominate over
ash falls and lava flows and which is truncated by the
caldera scarp. The present crest of the rim stands 1,200
feet above the plain to the south. The altitude of the
crest is generally between 6,400 and 6,800 feet, but be-
cause a younger basalt field laps onto the rim from the
north, the western and northern slopes of the shield are
much less exposed than is the southern slope.

The caldera scarp is a single arcuate structural
feature in the northwest, where it dwindles gradually
northeastward from a maximum height of about 500
feet. The scarp in the southwest is a composite of
several arcuate structural features which have an ag-
gregate maximum height of 600 feet.

Two or three rhyolite ash flows were erupted after
the caldera collapsed, and these bury the caldera scarp
in the north and in the southeast. The youngest of
these ash flows is younger than all or most of the cal-
dera fill and probably came from a vent near the caldera
rim, but the other one or two ash flows came from vents
in the Yellowstone Plateau.

High, steep-sided domes of rhyolite were extruded in
the west and south on the rim near the caldera scarp
late in the period of collapse. The largest dome,
Bishop Mountain, stands 1,100 feet above the surround-
ing rim and was the source of a large lava flow of
rhyolite that moved westward from the mountain.
More extensive eruptions of viscous rhyolite along the
caldera scarp produced thick lava flows and two or
three low domes which completely cover the eastern
semicircle of the caldera, but their vents define its
position. These eastern flows are at least in part
younger than the postcollapse ash flows.

The western semicircle of the caldera rim is over-
lapped from the outside by flows of basalt erupted from
nearby vents. The eastern semicircle, after being
buried by extrusions along its rim, was in part covered
more deeply by very large lava flows of rhyolite erupted
from a crestal fissure in the Madison Plateau part of
the Yellowstone Plateau.

THE CALDERA
RHYOLITE OF PRECALDERA SHIELD VOLCANO

The shield volcano whose central part collapsed to
form the caldera was a gently sloping circular cone.
The shield is preserved as two arcs which together make
semicircular Big Bend Ridge. The northwest arc is 9
miles long and 2 miles wide, and the southwest arc is
20 miles long and as much as 10 miles wide (pl. 1). The
exposed rocks are rhyolite that dips radially outward
at angles of a few degrees, parallel to the surface of the
shield. Ash flows are much more abundant than are
ash falls and lava flows.

SHORTER CONTRIBUTIONS TO GENERAL GEOLOGY

The best exposures of the shield are in the high cuts on
the south slope along U.S. Highway 20 and 191 north of
Ashton. The lowest unit exposed in this section is a
densely welded gray rhyolite ash-flow tuff (No. 1, fig.
3), and it is exposed almost continuously for 2.4 miles
along the highway northward from Henrys Fork. No
more than the upper 20 feet of the unit is exposed any-
where, and the highway climbs updip parallel to the
bedding. Discontinuously exposed above the ash flow
is an irregular layer of loess, 0-8 feet thick, moved by
slump and water. The loess is overlain by an unconsoli-
dated rhyolite ash-fall tuff which in most places is air
sorted, being composed of bedded crystal-rich tuff be-
neath bedded pumice ash. The ash in many exposures is
slumped, and its upper surface is irregularly eroded.
The uppermost unit in highway cuts low on the shield
is a soft, porous, orange-pink slightly welded rhyolite
ash-flow tuff that is locally agglomeratic; this unit
thickens updip to more than 60 feet, so that the under-
lying units disappear from view beneath it, and becomes
a firmly welded pale-red lithic tuff. Near the highest
part of the shield along the highway, a well-bedded un-
consolidated crystal-rich ash-fall tuff overlies this pink
tuff and is overlain in turn by as much as 50 feet of a
slightly welded pale-red lithic ash-flow tuff. This up-
permost unit also forms all the exposures along the
highway in the two blocks dropped down between the
three arcuate faults (pl. 1) that define the south rim
of the caldera where crossed by the highway.

The two welded ash flows that overlie the two un-
consolidated ash falls are not present at the base of the
shield, and the upper of the flows extends only a short
distance from the rim. This relation is interpreted as
due to limited deposition of the flows rather than to
their erosion from the lower slopes. The ash flows ap-
pear to feather out abruptly on the surface of the shield,
and the lower limit of the upper ash flow is believed to be
marked by a slight change in slope of the shield, which
can be recognized on aerial photographs.

The basal, densely welded ash flow in the highway
section is probably visible in several other places on and
near the south flank of the shield. West of the com-
munity of Warm River and south of Snake River Butte,
for instance, similar gray rhyolite is exposed discon-
tinuously beneath a mantle of loess and till. Henrys
Fork, where crossed by the bridge 214 miles west of Ash-
ton, is incised 100 feet into what is probably the same
ash flow. The upper part is dark-gray vitric tuff that
is firmly welded but lacks secondary flow features; the
middle and lower parts are light gray and devitrified
and show irregular flow structure.

The shield farther west is more complex, displaying
rhyolite lava flows as well as ash flow tuffs. Two thick
lobate rhyolite lava flows extend about 5 miles south-
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Fieure 3.—Rhyolite tuff of shield volecano, exposed in cut 60 feet high. 1, Densely welded gray rhyolite tuff; 2, unconsoli-
dated loess; 3 and 4, unconsolidated bedded white tuff, sorted during airfall into quartz and sanidine crystals (3) and

pumice (4); 5, soft, partially welded orange-pink rhyolite tuff that is agglomeratic at base.

Roadcut along U.S.

Highway 20 and 191, 0.8 mile north of Henrys Fork, 3 miles north of Ashton.

westward from the vicinity of High Point. Although
mantled by younger tuff, the form of the flows controls
the surface topography. The lava flows are best ex-
posed along the southwest edge of the shield, where
their steep, eroded fronts are preserved. Each flow is
at least 200 feet thick and consists of gray flow-contorted
rhyolite containing blocks of spherulitic obsidian. The
canyon of Blue Creek is incised along the valley formed
between the sides of the adjacent lava flows. Normal
faults having displacements of several hundred feet cut
this part of the shield and offset the surface as well as
the rocks. Rhyolite ash-flow tuffs underlie and overlie
the lava flows, and one or two small thin lava flows, not
distinguished from the tuff on plate 1, lie on the upper
ash flow southeast of Blue Creek. The ash-flow tuffs,
which are poorly exposed, are mostly densely welded
and gray.

The ash-flow tuff of the shield is well exposed across
the western caldera rim along a new forest-access
road that runs westward to Antelope Flats from

761-374 0—656——2

U.S. Highway 20 and 191 just south_of Swan Lake.
A thickness of 150 feet within a single tuff unit is ex-
posed in high cuts where the road ascends the caldera
rim. The ash flow consists of soft, pink and pale-red
lithic rhyolite tuff and shows irregular flow structures
which have a general dip of about 3° W.; this orienta-
tion indicates that the tuff is part of the precollapse
shield.

A rhyolite complex unique among those seen is ex-
posed in low outcrops 1 mile north-northeast of High
Point. Squashed-vesicle welded tuff contains subordi-
nate interlayers and lenses, each a few inches thick, of
densely welded tuff. Both types, which vary widely
in texture and appearance, are unusual in that they lack
phenocrysts. Strike and dip are variable even within
small outcrops, but the dominant dips are moderately
to steeply northward. Two tight folds having nearly
horizontal axes were recognized. The folds show that
the tuff need not be a simple part of the tuff of the pre-
collapse shield, for flow folds formed in the shield might



C6

be expected to have axes parallel to the tangential strike
of the shield—here north-northwestward—rather than
eastward. Possible modes of origin include extrusion
over a structural or erosional scarp during or after col-
lapse of the caldera or upward frothy flow within a
rhyolite vent.

The northern part of the rhyolite shield was visited
only north of the Bishop Mountain cluster of rhyolite
domes. Dense forest and debris from the domes cover
this part of the shield, but its form shows that it is com-

posed of rhyolite ash flows that dip radially outward.

Photointerpretation indicates that one certain radial
normal fault and a nearby probable one each offset the
surface of the shield 100-150 feet.

CALDERA RIM FAULT

The western half of the Island Park caldera is defined
by a semicircular zone of fault scarps 18 miles in di-
ameter. The central part of the rhyolite shield vol-
cano collapsed along these faults. A single fault scarp

SHORTER CONTRIBUTIONS TO GENERAL GEOLOGY

bounds the caldera on the northwest, whereas concentric
scarps bound it on the southwest. The eastern half of
the fault zone is buried beneath younger rhyolite, most
of which was erupted along an arcuate zone that is
believed to coincide approximately with the caldera
margin. If this projection is correct, the caldera is
elliptical and its major diameter is 23 miles long and
oriented west-southwestward.

The northwestern part of the exposed semicirele is a
single curving scarp that rises from beneath the caldera
fill at its northeast end to an even height of about 500
feet above the fill along its southwest half (figs. 2, 4).
A rhyolite dome is offset by the fault near Green Can-
yon Pass, but the ash flows are offset more; so the dome
was extruded during caldera collapse. The east face of
the high rhyolite dome, Bishop Mountain, also must be
a fault scarp, because the crest of the dome is at the top
of the face; had the fault scarp been present when the
dome was extruded, the rhyolite would have flowed east-

FI1eURE 4.—Northwestern part of Island Park caldera. Aerial view in winter, taken west-northwestward from the center
of the caldera.
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ward down the scarp as well as westward down the
rhyolite shield.

The caldera scarp is largely buried by basalt flows in
a 8-mile-wide gap east of Antelope Flat, and all but
the crest of the dip slope of the rhyolite shield there is
also buried by mafic lava.

From Antelope Flat southeastward to the endof the
exposed rhyolite shield at Henrys Fork, the caldera
boundary consists of concentric arcuate scarps in a zone
15214 miles wide (fig. 5; pl. 1). Two faults are ex-
posed in most of the zone, but three are present near
the river. The faults branch and die out. Aggregate
height of the scarps decreases from about 600 feet in the
northwest to about 300 feet in the southeast. The same
ash-flow tuff caps the crest of the main rhyolite shield

and both of the lower blocks north of it along the high-
way north from Ashton; thus the caldera is the result
of collapse of the interior of the rhyolite shield rather
than of explosive removal of the center of the shield.

The scarps that mark the caldera-boundary faults
are talus slopes that stand as steeply as 35°, although
they generally are nearer 25°. The scale of the geologic
map (pl. 1) requires that the faults be drawn at the foot
of these slopes and that the talus not be shown as a unit
distinct from rhyolite. The faults, however, are buried
by the talus and are probably about vertical. As the
scarps receded, talus buried their bases.

The basalt flows that floor the caldera lap against and
over the boundary-fault scarps (fig. 5) and do not seem
to be offset by the faults.

\

Fieure 5.—Composite scarp at south edge of caldera.

The rhyolite ash-flow shield in the middle distance, furrowed by

radial gullies, dips gently south toward the snow-covered Snake River Plain. The inner (closer) of the two major
caldera scarps visible in the middle distance dwindles to the right and is buried by postcollapse basalt flows near the
highway. A rhyolite dome, Lookout Butte, projects through the basalt just to the right of Henrys Fork in the left

foreground.
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A rhyolite ash flow forms part of the south edge of
the floor of the caldera. It dips very gently northward,
opposite to the dip of the ash flows of the rhyolite
shield. This rhyolite ash flow is considered part of the
caldera fill, but it may actually be part of the rhyolite
shield. More rhyolite is exposed beneath this ash flow
in the gorge cut by Henrys Fork into the caldera floor,
and it is not known whether any of this rhyolite is cor-
relative with that of the shield. Total displacement on
the caldera faults cannot be determined from the avail-
able data.

No scarps define the half of the caldera east of Henrys
Fork. The northern caldera scarp dwindles gradually
northeastward and vanishes beneath younger basalt,
rhyolite tuff, and alluvium near the river. In the south
the decrease in height east of the river is less regular,
but the scarp also disappears beneath younger rocks.
The lack of a scarp between the river and Moose Creek
Butte might be due to cutting of a broad gap through
the low rhyolite shield by Henrys Fork and the Warm
River before the rivers cut their present gorges. The
occurrence of river gravel (well exposed in a borrow pit
by the old route of U.S. Highway 20 and 191) both on
the divide between the present rivers and 400 feet above
them east of Snake River Butte is consistent with this
interpretation.

The position of the eastern caldera boundary can be
inferred from the vents of rhyolite lava flows and a dome
erupted along an arcuate zone that continues the trend
of the exposed western semicircle. As rhyolite domes
were extruded along the western semicirele, it is reason-
able to assume that rhyolite domes and flows were
erupted also along the eastern semicircle. If this is
correct, the eastern flows were the more voluminous, for
they completely bury the scarp. The vents that define
the eastern semicircle are noted here in counterclock-
wise order. Warm River Butte is a rhyolite dome that
is elongate east-northeastward. Moose Creek Butte is
a steep-fronted lava flow (or broad dome) whose crest
is on the same trend. High points along young rhyolite
lava flows define other vents on the arcuate trend in the
Snow Creek Butte-Buffalo Lake area of the east mar-
gin of the structure. On the northeastern perimeter, no
vents were recognized for a distance of 15 miles, and
the position of that part of the caldera boundary as
shown on the map is inferred.

Because the exposed scarps decrease in height east-
ward in both the north and the south, it may be that the
central collapse area had the geometry of a trap door,
hinged in the east and dropped farthest in the west. If
so, a scarp never existed in much or most of the in-
ferred eastern half of the structural feature. This seems
less likely than does the possibility that the eastern
scarp has been buried by younger rhyolite. Even

SHORTER CONTRIBUTIONS TO GENERAL GEOLOGY

though the exposed scarps have an aggregate height of
only about 300 feet near their southeastern end, the
postcollapse caldera fill in the nearby gorge of Henrys
Fork is at least 300 feet thick, so that the minimum off-
set along the caldera fault near Henrys Fork is 600 feet.
It is unreasonable to infer disappearance of this dis-
placement within 2 or 3 miles to the east along a struc-
tural feature that is so regular throughout its long ex-
posed part.

The altitude of the caldera rim in the western semi-
circle increases from about 6,100 to 6,300 feet at its east
ends to 6,500 to 6,850 feet in its western part. This is
remarkably little variation, if one considers the size of
the feature. The central part of the precaldera rhyolite
shield collapsed very evenly.

RHYOLITE DOMES ON CALDERA RIM

Steep domes of rhyolite were erupted along the cal-
dera scarp during collapse of the structural feature.
Largest and highest of these domes is Bishop Mountain,
in the west; other domes occur near Bishop Mountain,
and still others form Snake River Butte and Warm
River Butte, in the south. Constructional slopes pre-
served on the sides of the domes are as steep as 35°,
and steeper slopes may have formed originally. The
distinction between rhyolite lava flows and domes is
arbitrary. Both spread laterally from their vents, and
both generally have steep fronts. Domes have greater
ratios of height to area, but they need be no higher than
the flows are thick.

The domes are of various ages. Bishop Mountain
and Snake River Butte are broken by the faults of the
caldera rim and are older than all or much of the col-
lapse. The unnamed dome adjacent to Bishop Moun-
tain on the east is only slightly offset by one of the
faults and is therefore older than only the latest part
of the collapse. The two low domes southeast of this
dome are entirely within the caldera, so that their age
relative to that of collapse is unknown. Warm River
Butte dome rises above tuff which hides the scarp, and
the dome cannot be dated relative to the faulting.

Bishop Mountain (fig. 4) stands 1,600 feet above the
broad caldera floor and 1,000 feet above the caldera rim.
In the east the dome is broken by the caldera scarp; in
the west the dome becomes a rhyolite lava flow that
covers nearly 25 square miles to a depth of as much as
1,000 feet. Light-gray richly spherulitic lithoidal
rhyolite containing sparse crystals dominates the sur-
face rubble of both flow and dome. Blocks of spheru-
litic black obsidian are abundant on the crests of both.
Because most very young rhyolite lava flows in the
region are capped by unconsolidated agglomerate con-
taining abundant blocks of similar obsidian, it is likely
that this material once covered the entire flow but has
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since been largely eroded from its slopes.

The Bishop Mountain flow diverted Henrys Fork
from a previous course along the north base of the
rhyolite shield volcano to its present course southward
across the caldera. Island Park Reservoir (pl. 1; fig.
2) broadens west-southwestward, away from the dam
at its east end; the river previously flowed west-south-
westward also, but it was dammed by the rhyolite flow
and diverted into the caldera. Still younger basalt
buries the old channel farther west. The old course of
the river followed the broad constructional valley be-
tween the foot of the rhyolite shield and the rhyolite
ash flows and basalt to the north,

The small, unnamed dome northeast of Bishop
Mountain was also extruded from a vent on or very
close to the caldera fault, and it stands 600 feet above
the adjacent caldera rim. Green Canyon Pass is in the
valley formed by the opposed fronts of the small dome
and the Bishop Mountain dome. The small dome is
crossed by the caldera scarp, and the part of it on the
caldera side dropped about 200 feet. The caldera scarp
where it cuts the adjacent tuff shield is 500 feet high, so
the downdropped part of the dome has been offset
less than has the shield. The dome is considered to
have been extruded along the caldera fault during col-
lapse. Poor outcrops near Green Canyon Pass show

that both the small dome and the Bishop Mountain
dome consist of light-gray finely porphyritic lithoidal
rhyolite. Rubble of this material covers the slopes of
the shield between these domes and Island Park
Reservoir.

Another rhyolite dome of the Bishop Mountain clus-
ter has an area of about 1 square mile and a height
of 300 feet and stands entirely within the caldera east
of Bishop Mountain. The rubble on this dome is light-
gray sparsely porphyritic spherulitic rhyolite.

The extrusive rhyolite forming Snake River Butte
dome rises 400 feet above the caldera rim in the south
and is exposed in cliffs above Henrys Fork for a depth
of several hundred feet beneath the rim level. The rhy-
olite in the cliffs is white and massive, but the bluffs at
the southwest front of the dome expose richly pheno-
crystic brown rhyolite. The dome appears to be broken
along its north side by a caldera-boundary fault (pl. 1;
fig. 6, right edge) ; the adjacent part of the downdropped
block of rhyolite was not visited, but a semicircular high
area upon it is interpreted on the geologic map (pl. 1)
to be the downdropped part of the same dome. A small,
unnamed dome adjoins Snake River Butte on the west.

Warm River Butte dome rises 500 feet above flanking
ash flows east of Henrys Fork (fig. 6). The dome is on
the trend of the arc of the caldera rim and presumably

Ficure 6.—Southeastern part of Island Park caldera.
through an ash flow that slopes gently to the right (west); the steep-fronted rhyolite lava flow, Moose Creek Butte,
is at far left. The ash flow ends at an irregular primary front at the river canyon, toward which slopes the basalt of

the caldera floor (plain, crossed by railroad).
center distance.

The extrusive rhyolite dome, Warm River Butte (center), projects

Aerial view southward. Teton Range on left skyline; Teton Valley in
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was extruded along or near the rim fault. The eroded
sides of the butte consist of uniform light-gray rhyolite
containing abundant phenocrysts. Obscure flow layers
on the south side strike parallel to the hillside and dip
vertically or steeply into the hill. Some of the rhyolite
encloses granules of dark glass. Much of the rhyolite
in the crest of the dome is richly spheroidal and is ap-
parently devitrified glass. Similar material has prob-
ably been eroded from the steep sides of the dome.
Warm River Butte is elongate east-northeastward along
the presumed trend of the caldera fault. A little dome
only 100 feet high lies along the axial trend of the butte
at its northeast base.

POSTCOLLAPSE RHYOLITE ASH FLOWS

The oldest rocks in the caldera margin that are cer-
tainly younger than the collapse are welded rhyolite
ash-flow tuffs which crop out in the northern and south-
eastern parts (pl. 1). Surfaces of the thick ash flows
slope gently toward the caldera and are considerably
dissected. The caldera scarps trend toward the ash flows
but do not displace them; the ash flows or unknown
units buried by them have filled smoothly across the
scarps. Two of the ash flows were probably erupted
from a vent along or near the eastern part of the caldera
fault zone and are described here; a third probably
came from the Yellowstone Plateau northeast of the
caldera and is discussed subsequently.

The ash-flow tuff bounding Island Park on the east
side from Eccles Butte to Warm River Butte ends in an
irregular bluff (fig. 6) that is probably the original
front of the flow or at least of its welded part. Basalt
flows correlative with those of the caldera floor cover the
tuff on the rim of the gorge of the Warm River where
the river leaves the caldera at the south. The youngest
basalt flows of the floor cover the front of the ash flow
in the south, but the exposed front of the rest of the ash
flow indicates it to be younger than most of the caldera
fill. The Warm River runs in and has slightly deepened
the depression between the rhyolite front and the basalt
sloping gently toward it.

The ash flow is poorly exposed. Where traversed
along Fish Creek and its north fork, the sheet consists
of densely to slightly welded gray and light-purplish-
gray porphyritic rhyolite that is generally massive but
locally shows flow structures that are mostly subhori-
zontal. Only a single ash flow may be present. The
Warm River Butte rhyolite dome (fig. 6) projects
through the tuff, which laps on to the lower slopes of
the dome; whether the dome was extruded through the
tuff or the ash flow was erupted around the dome is not
known.

The ash-flow tuff east of Moose Creek Butte is similar
lithologically to that around Warm River Butte and is
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probably part of the same unit. At its northern ex-
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