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ILIAMNA VOLCANOQ AND 1TS BASEMENT
Abstract

Mz. Illamna volcano lies near the continental end of the

1500 mile long belt of Aleiitian volcanos. It erupted near the border

| of the quarts diorite batholith composing the core of the Alaskan Pen-
insula. Hypersthene-augite andesite and basaltic andesite flows inter-
bedded with coarse tuff breccias comprise this stratovblcano. Blocky
lava fused into a slaggy matrix underlies moat flows. These basal
breccias seem to originate at the encrusting ends of moving flows which
are eontinuaily overridden by the atill advancing fluid lava.

Glass inclusions ualed‘ln plagioclase crystals are oxidized
as well as the groundmass glass at the surface of lavas indicating that
the hematite éroducing the red color of the gilass may have received its
oxygen from the glass rather than from the atmosphers. '

Crater {illings of porous andesite tuf{f have been replaced by
hydrous opal. Acid waters, products of the hydration and oxidation of
solfataric gases have leached out the metal cations from the silic;tc
mtuuis leaving only the opaline pseudomorphs. |

| Propylitized L-oycr Jurassic andesite and dacite tuffs, tuff
breccias, volcanic conglomerates, and mud flows make up a section
approximately 8, 000 feat thick. They grade conformably into 15,000

f{eet of Middle and Upper Jurassic siltstones, tuffaceous graywackes
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and conglomerates dipping gently toﬁrd Cook Inlet. Pink grmphy-
. rie quarts monszonite stocks occur along the intrusive border of the
quarta diorite batholith. They cut both the quarta diorite and the ad-
jaceat sedimentary rocks. The hornblende quarta diorite grades into
a local muscovite-rich granodiorite in the interior of the batholith.
forhps this is the deep "root' of a former voicano whers escapiag
fluids altered the andesine to albite and replaced the horablende first
by biotite and secondly by muacovitc..

In places along the border of the pluton the quartz diorite
has been upthrust over the sedimentary rocks for very short distmc'u

along marginal reverse faults add thrust fauits.
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Plate 4

Index mp of Alaska Showing Jlocation of Mt. Iliamna

Volcano. From U.S. Geol.Survey Prof. Faper 45.






INTRODUCTION

General

. Iliamna _g.olcm is one of the 36 historically active and
40 axtinct stratovolcanoes extending from Buldir Island in the western
Aleutians to Mt. Spurr on the Alaska Peninsula. This volcano lies
near the continental end of the 1500 mile long Aleutian belt of volcanoes
(Plate 4) and is now in the solfataric condition. In coatrast to many
Aleutian volcanoes that rest on a relatively low landscape, ;%( Niamna Vo |z
erupted in mountainous country. It rises at-the approximate contact
between the quartz diorite batholith composing the core of the Alaska
Peninsula and an older basement of LLower Jurassic flows and pyroclas-
tics.

The Lower Jurassic volcanics dip gently seaward and grade
upward into 15, 000 feet of Middle and Upper Jurassic siitstones, gray-
wackes, tuffs, and conglomerates. A continuous exposure of these
sediments extends {rom the base of the volcano to the nsternm of
Cook Inlet.

Pleistocene and Recent gl;clers.hﬁve scoured deep valleys
into the constructional cone, exposing the quarta diorite and Jurassic
sedimentary .and volcanic rocks whose structures can be traced almost
to the conduit of the volcano. Here is afforded an excellent opportunity
to study the rehtiouhfp. of a recently active volcano to the structure of

its foundation -~ a relationship of particular interest in this transitional



orogenic region where the Aleutian belt of volcances merges into "

‘the continental structure of the Alaska Range.

Topography and Drainage

The Aleutian Range divide, with drainage toward the Bering
Sea on the west and toward Cook Inlet and the Pacific on the east
marks the western boundary of the area investigated. Frost shat-
tered horns and aretes rise 4, 600 to 5, 000 feet above the rocky coast
of Cook Inlet. A swampy lowland, however, separates this range
from the Bering Sea some hundred miles to the wouthwest.

Ten glaciers radiate from the slopes and snowfields of Ili-

Velcata
amn:'.‘.avhnoc summit rises 10, 086 feet above the salt marshes of

Ch&im Bay 12 miles south. Of these ice tongues, Tuxedai Glacier,

15 miles long, nearly reaches salt watar on Tuxedni Bay. Three

bays deeply indent the coast in this area, bringing almost every por-
-tiow.of the interior-within 20 -miles of tidewater --.a considerable ad-

vantage in a region devoid of roads or trails.

Drainage from the northern sector enters Tuxedni Bay.

Johnson River and Red thicr Creek drain the eastern snowfields,

flowing directly into Cook Inlet. éﬁﬁﬁ‘a" receives the waters {rom

Marsh Creek, West Glacier Creek, Middle Glacier Creek and Last

Glacier Creek which carry the meltwater from the southera flanks of



Volxae o

3¢, Niamna and the Aleutian Range. Iniskin Bay marks the southern

boimdary of the area studied.

Climate

The subpolar marine climate typical of this coastal region is
characterized by strong winds and abauchnt prccipiutio;a (40 - 80 inches
per year). A large percentage of the days are overcast, foggy, and
rainy. Little time need be lost in the field on account of unfavorable
weather, however, if the conditions are anticipated and # one arrives
properly equipped. In midsummer the sun is abave the horizon 16 -
18 }xoura per day and the tamperature rarely drops below {reezing.
Snow leaves the lower slopes in early June and can be expected to
ct‘wer the tidal marshes again by mid October or early November.

At higher aititudes snow falls every month of the year.

chcutiﬂn

White and black spruce grow in local groves from sea lavel
to approximately 1000 feet. Cottonwood, balsam poplar, quaking as-
pen, birch and willows are abundant in the vallays and flood plains of
thi glacial streams. Below an altitude of 2000 feet denae thickets of
alder cover the mountain slopes. Ferns aand the ubiquitous devils club

thrive under the alders and in the spruce forests. Clearings between

alder patches are overgrown by salmomnberry tangles, fireweed, and



rees :
4 to 5 foot growths of red top grass. Above 2000 !«tAcxpomru are

excellent. -Moss aad crowberry may continue up to 3000 fest. Above

this sone the rock is barren except where hidden by ice and anow.

Acccinibuity and Settlements

Vo leate arrz

The Mt. Iliamna zegion is accessible by fishing boat or nai‘
plane {rom Homer or Seldovia, the two nearestcw:: They are 60
" miles distant across Caok Inlet, and are servieed by the Alaska Steam-
ship Company and:by Pacific Northern Airlines. During the salmon
season the Snug Harbor Packing Co. on Chisik Island is in operation.

A small sawmill is located near the mouth of Red Glacier Creek.

Present Investigation

" During the summers of 1949 and 1950 the writer was geo-~
logic field assistant to MF. Jeha K. Hartsock of tﬁc United States Gee-
logical Survey, who was engaged in mapping Jurassic sedimentary
rocks on Iniskin Peninsula, Cook Ialet, as pazt of a Southern Alaskan
petroleum investigation program. Rsports of magnetite on Tuxedni
Bay, and chalcocite cobbles found ia streams draining the interior vol-
canic rocks, interested the Aluk;n Geology Branch. Hence the wrl:cri
was asksd to undertake a detailed structural aad petrozx;aphlcsl inves~
tigation of Iliamna :clcm and its substructure of Triassic limestone,

Lower Jurassic pyroclastics, pink granite stocks, and a quarts diorite



batholith. Field investigations were carried out from June 24,
1951 to September 16, 1951, and from June 7, 1952 to Octcber 20,
1952.

Reconnaissance observations of the coastal belt of sedi-
mentary rocks between Tuxedni Bay and Chinitna Bay are included
in this report. It was thought desirable to incorporate these
observations into the report because the evidence regarding the
later geologic history of the older volcanic and intrusive rocks

lies in these Middle and Upper Jurassic sedimentary rocks (Plate

3).

Previous Work

G. C. Mertin and F. J. Katz (1912) made a brief survey of
the coastal areas during a more extensive areal exploration in 1904.
Fred BH. Moffit, (1927) first outlined the approximate distribution of
the quartz diorite, Lower Jurassic tuff breccias, and the Middle and

Upper Jurassic sediments. His report is the most comprehensive
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one available heretofore, and contains a geologic map at the scale

of 1 : 250,008, C.E. Kirschaer and D.L. Minard (1949) published
U.8.G. S, Oil and Gas Investigation Preliminary Map 95 of the Iniskin
Peninsula. éoh. K. Hirtsock with Arthur Grantz from 1948 - 1951
mapped the Iniskin Peninsula sedimentary rocks in further detail aand
extended their ur::;graplm: studies north to Tuxedni Bay. During
several trips into the area weat of Chinitna Bay in 1949 and 1950 they
were the {irst to recognize the presence of quartz monzonite stocks
along the border of the batholith. Mzr. Hartsock' ¢ unpublishec pre-
liminary geologic map of the Iniskin Peninsula is reproduced with his
pcminioﬁ.l to show the structural relationship of the sedimentary
rocks of the peninsula to the lower Jurassic volcanic rocks west of

Portage Creek, the natural boundary of the peninsula, (Plate 1)
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Plate 5

Geographic provinces of northwestern North America.

From U. S. Geol. Survey Prof. Paper U45.
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Regional Setting

According to Eardley’ s (1548} paleographic maps, most of
Alaska was submerged during the Paleozoic era, it being m extension
éi the Cordinoru geosyncline. A geanticline, occupying the site of
the present central plateau in Alaska (Plate 5) is thought to have sep-~
arated the Cordilleran basin into an eastera and a western trough by
Triassic time. ’Thc eastern trough was at the si;u of the present
Rocky Mountains and the Brooks Range of northera Alaska. The Paci-
fic Coast Rangéi. the Alagka Range, and the Aleatian Islands are at
the locus of the {ormer western trough. Abundant graywackes, vol-
canic conglomerates, andesitic tufls and flows in the Pacific coastal
region suggest the presence of former volcanic islands further to the
west in Paleczoic and Mesosoic time (Eardiey, 1948). The Rocky
Mountains to the sast consist of quarts sandstonss, limestones, and
shale beds with a notable absence of volcanic detritus. Ubplilts that
deformaed sarly Pliocene coastal depasits are thought to have elevated
the Pacific Coast Range as well as the Alaska Range and the Aleutian
Islands during late Pliccene time (Eardley, 1948).

Today's Aleutian volcances are the highest peaks of a sub-
marine range standing over 25,000 feet above the Aleutian Deep and
somse 14, 000 feet above the deep embaymeant of the Bciing Basin to the
north (Murray, 1945). The continental extension of this submarine

" range forms the Alasks Pugh:nlz which merges into the high interior



land mass culminated by Mt. McKinley.

Older Rnoaoic and early Tertiary conglomerates. gray-
wackes, mudstones, cherts, pyroclastic detritus aad pillow lavas
underiis the Aleutian volcanoces (Coats, 1947). The present volcanoes
of Mts. Pavlof, Aniakchak, Katmai, and several others havc broksa
through the east;ward dipping sedimentary rocks on the Alaska Penin-
sula (Plate 2). Toward the northeast the volcanoes erupted neremr

Va leans
the plutonic core of the range, M+, Iliamna rises near the contact of

A
the batholith, and Mt. Spurr, the furthest contineantal autpoat of this
belt of volcanoes, is entirely surrounded by quarta diorite.

Volcanoes on the Alaska Feninsula reach heights considerably
greater than those attained by the Aleutian cones. This does not seem
to be caused by a larger volumsetric extrusion of lava and fragmental
ejecta. Instead, the greater altitudes of the cones oa the Alaska Pen-
insula are an sxpression of an initially higher basement, as is strik-
ingly borne out on the {lanks of lliamna vglcnm where Jurassic quartz

diorite {s exposed at 6, 000 feet.

Gensral Gcologz_

The oldest rocks exposed in the substructure of lliamna voil-
cano are Triassic limestones and argillites. Quarts diorite and asso-
ciated pink granite stocks invaded the Triassic rocks and overlyiag

Lower Jurassic tuff breccias and flows, probabdly in early Middle

IO .



J;rmte time. The volcaniz rocks grade upward into a thick scction
of Middle Jurassie graywackes, siltatones, and cbaglomcutu divided
into the Red Glacier formation and the Iniskin formation (Plate 6). In
places an cnsi?m unconformity separates the Iniskin formation iron';l
the aupori:ri;d Chiaitna siltstone of Upper Jurassic age. The local
Chisik conglomerate member of the Naknek formation unconformably
overlies the Chinitaa formation. This Chisik conglomerate member
‘grades upward iatoa magsive arkose sequencs with several thick siit-
stone horizons.

Na Cretaceous rocks are exposed in the area. The coal bear-
ing Eocene Kenai formation disconformably overlies the Upper Juras-
sic Naknek formation with a discordance of about 5° ta 16°. Its plant
fossile and wide distribution suggest that it was deposited in a fresh
water environment extensive over much of the Cook Inlet coaatal re-
gioa during Eocens tims.

Conglomerate lenses from a few inches thick to several hun-
dred feet thick occur throughout the sedimentary column. Water worn
wlcnﬁé pebbles and cobbles from the Lower Jurassic volcanic beds
maks up a large fraction of these conglomerates. Granitic pebbles
are rarely seen in the lower part of the sedimentary strata below the
Iniskin formation but they b«loma increasingly more abundant in the
‘apper horisons. The Chisik conglomerate member of the Naknek for-

mation contains large eobbles of quarts diorite which resemble tha

1



Plate 6

Stratigraphic relationships, Iliamma Volcano area.
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STRATIGRAPHIC RELATIONSHIPS -

MT ILIAMNA REGION
Vertical scale: 1"= 2,000 feet

ANDESITE & BASALTIC
ANDESITE FLOWS &
INTERBEDDED PYROCLASTIC
TUFFS & TUFF BRECCIAS

FLOWS
ARGILLITE & SANDSTONE

MASSIVE COBBLE CONGLOMERATE
ROUNDED TO SUBROUNOED
EROSIONAL UNCONFORMITY

LIGHT GRAY, MASSIVE, THICK
BEDDED, COARSE GRAINED
ARKOSE WITH LAYERS OF
TUFF & FEW ROUNDED
PEBBLE CONGLOMERATES.

DARK GRAY SILTSTONE

INTERBEDDED GRAYWACKES
& ARGILLACEOUS FOSSILIFEROUS
SANDSTONES & SILTSTONES

COARSE CONGL. OF VARIABLE
THICKNESS WELL ROUNDED OIORITE
PEBBLES, ARKDSIC MATRIX

"\ EROSIONAL UNCONFORMITY

DARKX GRAY SILTSTONE
BROWN GRAYWACKE

DARK GRAY SILTSTONE

WITH SMALL LIMEY CONCENTRATIONS

SITSTONE WITH YELLOW WEATHERING
CALCAREQUS CONCRETIONS AMIO
SEVERAL SANDY LAYERS

GRAYWACKE & CONGL. SILTSTONE
& MUOSTONE WITH SMALL
CONCRETIONS.

MEDIUM GRAINED GRAYWACKE

Red Glacier Fgrmolign‘ B

MIDDLE JURASSIC
Tuxedni Grou

LOWER JURASSIC
Flows, breccias, tuffs, tuff breccias, argillites

JURASSIC | TRIASSIC

Argillites
Jurassic |Flows,Ls.

Diorite

SITSTONE WITH A FEW
SANDSTONE BEDS

THICK & MEDIUM BEDDED GRAYWACKE

COARSE SILTSTONE WITH FEW
GRAYWACKE LAYERS

SILTSTONE WITH THIN FINE GRAINED
GRAYWACKE

SILTSTONE

GRAYWACKE

CARBONACEOUS DARK SILTSTONE
TAN FINE TUFFACEOUS SANDSTONE

MOTTLED TUFF AND
TUFFACEOUS SANDSTONE

INTRUSIVE
QUARTZ
OIORITE
{JURASSIC)
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quarts diorite of the Aleutian Range in every respect. Pink m- :
phyric quarts monzonite cobbles similar im lithology to the smaller
stocks are also {ound in these upper conglomerate layers, indicat-
ing increasing eﬁ:pcsnn of the western basement during Middle

and Upper Jurassic time.

Sporadic reinnants of hypersthene-sugite andasite flows rest
unconformably upon the Juraasic sediments. These {lows seem to
be products of a period of Tertlary xgxlcaaism prior to that of Ili-
amua :ol:ano. No direct dating of these isolated remnants of former
flows is possible.

Volcars's

Mt. Iliamna“4 andesitic and basaltic andesite flows and inter-
bedded breccias bury the quarts diorite mountains in its immediate
vdciaity. On the eastern side, facing Cook Inlet, the flows lie upon
a late Tertiary or Pleistocene erosional surface cut across the Ju-
rassic sediments and volcanic rocks.

Clouds of vapor issuing from two vents are smouldering rem-

nants of historic activity.



HOUNT ILIAMNA VOLCANO

Historical ictivity
. Voicsrs
Records of historical volcanic action at Jdt. niamnal\ are

meager and may not be too reliable. The following records of
former activity have been recorded. |
Coats (1950) Sapper (1927) '~ Becker (1898)

1741 grew quiet

1768 smoke "~ 1768 smoks
1778 smoke , 1778 very active
1779 smoks 1779 active
1786 smoke 1786 smoke
1793 smoks
1843 amoks

Mazch 1867 (minoz
explosive eruption)

1876 smoke 1876 amoke 1876 eruption

May 1933 smokse
and stroang earth-

quake)
1941 steam and rumble

June, 1947 smoks. .

“Whether thcverk‘"a#zoke" ‘means the discharge of actual dark
ash and dust clouds or whether it oimpl'; refers to the columns of
water vapor like those which still {ssue {rom vents o2 the precipitous
sastern face i3 not knowa, If we assume ths word " smoke” to indicate
the ejecta of actual light ash and dust then we can plot the following
record of its historical activity, as far as is known (Plate 7).

According to Dall (1894) the March 1867 eruption produced a
light pumice and ash fall on St. Paul, Kodiak I,hnd 165 miles to the

scutheast.



Plate 7

Recorded volcanic activity, Iliammna Volcano, Alaska.
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Plate 8
Niamng Volcano

Figure 1. Jit. lliamna volcano, showing vapor issuing

irom two steam vents, {Kuartz diorite batholith

composeing the core of the Alaska Feninsula in
background.

by permission of U.S. Alr Forcs

Figure 2. Closer view of steam vent on sharp ridge between

\olease
e, n:lmhaad North Twin, This is a detailed
view of the foremost vent in giguro 1 above.

by permission of U.S. Air Forcs
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1.C. Russell (1897, p2ll) writes: "In the surnmer of 1895 it was
sending out five or six columns of steam and seemed peaceful snough.
A few years ago, however, it was in violent eruption and discharged
such a profusion of hot dust and lapilli that the timber over hundreds of
square miles of the adjacent tableland was killed.” Unfortunately the
source of this information i§ not given. Perhaps this refers to the
March 1867 eruption. The magaitude of the sruption seems somewhat
exaggerated. Today only a few cinder lapilli, which may be remnants
of this ash fall, can be found in protected topographic depressions at
high altitudes.

Of the two vents which still send forth clouds of vapor one is
located on the very sharp ridge between Mt nhmnx:m North Twin
(Plate 8). The other one ovarlooks Red Glacier on the precipitous east-
er= face, and sends its column of vapor billowing over the ice cap of
nhm\é.{m;oth vents are quite inaccessible. Frec sulphur and gypsum
crystals found on Red Glaclier indicate the presence of theses sublimates
near the vent. A greenish yellow staining is visible around the orifice
of the vents and at timees sulphurous fumes have been smelled at sea
level. The present steam vents are only small openings located {n the
porous throat filling of the former crater. Occasionally a low rumble

can be heard accompanying the emission of an unusually strong steam
expulsion.



Geologic Setting

DNiamna g_olcm erupted in mountainous country topographically
like that of the present Aleutian Range or Chigmit Mountains as the
range is called locally. The lavas and pyroclastics poured out upon
a landscape 4, 000 to 5, 000 faoet above sea lovel., The structure of
the basement seems to have been esssntially the same at the time of
the construction of this stratovolcano as it is today. The seaward
dipping Jurassic sedimentary and volcanic rocks were already ele-
vated to their present position and erosion had exposed the quarts diorite
batholith. Lavas from Iliamna vplcano are ccmyht'oly \mdsformed:
They flow across some large faults in the basement Jurassic rocks
but are unaifected -- indicating no renewal of faulting aiter onnu&‘n‘:

B'vy px;ojecting the contact between tha quarts diorite batholith and
the Lower Jurassic volcanics sxposures in deep glacial valleys on the
flanks of the volcano it seems that the lavas broke forth along several
closely spaced vents either actually at the contact of the batholith or
as much as 1 1/2 miles within the batholith itself.

The viscous hypersthens augite andesite lava flowed only short
distances {rom its sourcs. Instead of spreading out into a great lateral
shield volcano, Iliamna built a steep cone that rose about 5000 fest
above its foundation.

Valcana
On the sastern side of M, nhmx overlooking Cook Inlet, the

longest single lava flow ends at 1000 fest above sea level. This East

1Y
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Glacier Flow extends six miles from its source and covers the
Jurassic basement as well as the large Horn Creek Fault.

The lavas flowed over the quarts diorite batholith on the
western and northern flanks. Boulders of quarts diorite are incor-
porated into the base of the flows where the lavas moved over talus
piles or down bouldery stream beds (Plate 9, figure 1). The western
flows dip about 10° in their lower reaches and become steeper toward
their source. Thick tuff breccias containing cognate inclusions com-
posed of dark scoriaceous blocks and cinder lapilll embedded in a lap-
111 tuff matrix are interbedded with the flows. These deposits dip
10° - 15°. Most fragments are quite angular and measure from a fow
inches to as much as a yard in their greatest dimension. The frag-
ments show no evidence of welding or agglutination. Slight sorting
of the interbedded layers of ejectamenta suggest that they may have
been erupted as dark Vulcanian clowds of previously solidified v#ol-
canic materials.

These pyroclastic deposits are well exposed in mesa like rem-
sants which rise stseply above the surrounding glaciers. Glacial
scouring coupled with the heavy precipitation have severely dissected
the flows and pmlcularly the porous interbedded pyroclastics and crater
fillings. Mt. Nick is a lone quarts diorite peak surrounded by glaciers
and capped by a needle of a half dosen tall lava columas -« the last out-

posts of a once more extensive flow.



Plate 9

Cobbles Incorporated into Base of Flow

Quarts diorite talus boulders and broken
fragments of lava incorporated into base of flow
from [Niamna !olcm where it advanced over

quarts diorite basement.


































































































































































































































































































































































