by

MASTER OF SCIENCE




511480

ii

The writer wishes to express & sincere debt of
gratitude to Professors He A. Coombs and G, B. Goodepeed
gained from them during the preperation of this paper.
Thanks are also due Myr. Frenk S, Simons of the U, 8,
Geological Survey for the sssistence rendered by him in
the field end to the U, 5, Geological Survey for pgranting
pernission to use this report as a master's thesis.




iii

PABLE OF CONTLENTS

Page
INTRODUCTION i
CLIMATE
RECENT VOLCANIC ACTIVITY 6
GUENERAL GEOLOGY 8
GEOMORPHOLOGY 14
VOLCANIC LAND FORMS 14
GLAGIAL FEATURLS 17
RECENT FLOWS 17
DROWHED VALLEYS 18
ROCKS OF GREAT SITKIN ISLAND 20
FINGER BAY SERIES 21
SAND BAY VOLCANICS 26
HYPERSTHENE BASALTS 26
AUGITE BASBALIS 28
OLIVINE BABALTS 28
PIGEONITE BASALTS : 30

OGREAT SITKIN VOLCANICS 31
HYPERSTHERE @%ITE%E
PYROCLASTIC MATERIAL

CONCLUSIONS

g &8 & &

BIBLIOGRAPHY



FLATE I

PLATE 1X
PLATE 1II
PLATE IV
PLATE V
PLATE VI
PLATE VI

PLATE VI
PLATE IX
PLATE X
PLATE X1
PLATE XI1
PLATE XIII
PLATE XIV
FLATE XV
PLATE XVI
PLATE XVII
FLATE XVIII
PLATE XIX
PLATE XX

iv

PLATES

INDEX HAP SHOWING LOCATION OF
GREAT SITKIN ISLAND

GREAT SITKIN PEAK

GREAT SITKIN ISLAND FROM ADAK
VIEW OF CRATER AND HEAD OF GLACIER
CRATER AS SEEH FROM THE SUMMIT
ESCARPUENT ON WiST SIDE OF GREAT
SITEIN ISLAND

DROWNED VALLEY

FINGER BAY SERIES

OLIVINE BASALT OF PINGER BAY SERIES

TUFF OF FINGER BAY SERIuS
PROFYLYTE

AUGITE BASALT
OLIVINE BASALYT
PIGEONITE BASALT
HYPERSTHENE ANDLSITE
ANDESITIC ASH

POPOGRAFHIC AND GEOLOGIC MAP OF GREAYT

SITKIN ISLAND

Page

11

13

19
19

24
24
26
26
27
28
26

32



THE GEOLOGY OF GREAT SITKIN ISLAND VOLOANO
ALEUTIAN ISLANDS

The Aleutien Islands, a group of islands ex-
mmmmmmmmms,mmaar
mmumwgmmummatﬁmm
mmm,mmm:me,mmnm,mm
Near Islands which are the most westward group of the
Aleutianss mszmxmn;memmw
I:Myewméhssmmwwpmlyw-w
piles. It is a woloanic island, the wloanc being con-
:m&snmznmwmmsmeﬁmmwg
mmmamsmmmwmammmmuemm
on the west slope, the elevation of the erater rim being
4800 feet. Amgglm“mmmuthaiewmmm
about 3000 feet elevation to the south wall of the eraber
rin, The vegotation eonsists of tall gresses and reeds which
form a thiek cover 4o an elevation of about 1800 feet, There
mmtmumt&hlm,mmigumlwwvil&l
of most of the islands of the Aleutisn Chain, end seems to aid
in giving Oreat Sitkin Island and the smsller lslends to the
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south a monotonous end dismal appearance
time there are no Aleuts living on the islend, The only
economic importance of Great Sitkin is the fox farming that
1 in under government control, the blus foxos
being allowed to run wild and ebounding in caves along the

At the present

shore,

Until Vorld Wer II wery little geological work
had been done in the Aleutian Islands. The war having
shownn the importance of the islands as military bases, more
extensive work has been done in the last few years to
sttompt to deternine what methods might be used to prediect
future eruptions so that military persommnel stationed on
the islands might be forewarned,

The field work for this report was done in the

summer of 1946 while the writer was employed by the United
States Geologiecal Survey in Alaska, Tho maberial was later
studied in the petrographical laboratories of the University
of Washington,



Oroat Sitkin Peak.
Crater rim in left foreground.

PLATE 11X

View of Great Sitkin Island looking morth-
eagt from Adak showing the steep north and
gentle south slope of the island,



CLIMATE

The olimete of Great Sitkin Island and the
other islands of the Aleutian chain is gquite similar %o
that of southeastern Aleska, being moderate with feirly
uniforn tenperatures end & heavy rainfall. The islande
are googrephiesliy located where the wernm Japanese ocurrent
meets the cold air from the Bering Sea, resulting in almost
constant foge A similar climmbe eoxists throughout the
longth of the Aleutisn chain and at ska, 350 miles to
the east, where weather data have been recorded, the mean
annual teomperature is eabout 38 degrees; the mean teu-
perature for January, about 30 degrees; and for August,
ebout 62 degrecss The highest and lowest temperatur
recorded on the islands esre 78 degrees and § degrees,
rospecotively., Unalaske is said to have about 250 reiny
days @ year, the average annual rainfall being about 80




RECENT VOLCANIC ACTIVITY
Russien explorers diseovered the Aleutian Iglands
in the middle of the eighteonth century so that with the ex=
coption of Aleut legends no hisborie record of voleanie
acbivity exdste prior to that tine, The earliest kuown record
of woloanic activity might be thet of Isenotske Peal,
R He Finoh (8) states:
- “To the east of Shishaldin et a distance
of only 10 miles is Isanotske Pesk that rises to &
height of 8,808 feet. According to evidence une
earthed by Dall, Isanotske was left in its prosent
form, exsept for later erosion, by a tremendous
explosion in the early part of the last senbury, "
The probability of sympathy of activity was suggested by
Cs Hy Penner (4) by the sctivity in 1883,
"In Oectober of that year, when lHew Bogoslof
rose from the sea, lount Augustine beoans active
for the first time in recorded history. Both
eruptions are desoribed as violemt. At the same
tive two other voleanoes, probably Shishaldin end
Akutan, emitted emoke and steam. There is a
suggestion here of @ thy of activity, i:lmu§h the
phenonena may repre merely a coineidence,
In 1904 the north end of Kanage was very astive and Great Sitkin
Voleano was reported fumings, Further activity oecurred in Hay
1920, when Akuten Voloeno erupted with an outpouring of lave
which {lowed two thirds of the way dowm the mountain, and three

years later Shishaldin Voloano on Unimak Island beeame quite



active with outpourings of hot cinders and mild explosions.

On Jamuary 5, 1947, Akutan Voleano again erupted and eontinued
Yo emit flame and lava for several days. This was acocompanied
by activity 100 miles to the east abt Hount Shishaldin whiech
showered ashes two inches deep on the village of False Pass,
20 niles away, This intermittent recurrence of seotivity along
the Aleutian arc serves as en indication of the still active
nature of the woloaniec forces in that area.



GUNERAL GEOLOGY

The Paeifio Ocean is surrounded by a belt of
voloanie mounteins which is merked by a chain of woleances
along the erea‘t? of the Andes in Soubh Awerica, continuing
northward through Central Ameries, lexleo, and the west coasts
of the United States and Cenadas In southeastern Alaske the
voloanie belt ewings westward through the Alaska Peninsula
and Aleutien Islands, end from theve southward through Japan
end the Philippines.

The Aleutian Islands, an island chain which extends
from the Alaskas Peninsula to the island of Attu 0860 miles to the
west, are punctuated at short intervals by 42 voleances, some of
which are still active and others so recently extinet that
erosion has not yet destroyed their characteristio shape./ Along
¢his island are the active or recently extinet wolcances are ab
intervals not greater than 76 miles end for most of the distance
they are separsted by only 45 miles or less. The linear arrange-
nent of the voloances has beon interpreted as due to a large rift
in the earth's orust. The presence of ocean "deeps” (1) both
north and sowth of the Aleutiens mey indicate movement end be
interpreted as due to depressional phases of crustel movement
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involving the relative settling or raising of great blocks
as though by vertiecal forces.

As the Aleutian Islands were supposedly built upward
from the ocean floor by voleanie activity, evidence for defin-
itely dating the begimning of woleanism thet resulted in the
formation of the islands is lacking. The Cenosoic period was
an age of great erustal disturbances end wolcanic activity
along the coasts of North and South americas, Voleanio activity
whioh begen in the Hocene and was followed by & tine of relative
quiet was resumed in the liocene and continued intermittently
until Pleistooeno time., The Aleutian Iﬂm are considered as
ehiefly composed of Cenozoic woloanic rocke and with the
exception of Attu xa;m& no rooke have been found which define
itely pre-date these volcanicss S« R. Capps (2), from evidence
of voleanio materials found in Loeene beds neer Mount Spurr,
states:

"Thus it ie shown that wolecanism in the
belt ineluding the Alaske Peninsula and Cook Inlet
regions began sometixe in the Hocene, and 1t seems
fair to presume that voleanie asctivity in the
Aloutian JIslands began at about the sene tlug,www=
In the Aleutian Islands most if not all of the
Tertiary fossils have boon collected fram voleanic
tuffs that are certainly younger than the beglaning
of voleanic activity at those plases. dAmong the
localities where such fossiliferous Tertiary
materials ocour may be listed Ummak, Unalaska,
Akutan, and Atke Islands. On the Alaske Peninsula
there is abundant proof that a pre~Tertiary land
mass existed, end that the volecanves there broke
through Jurassie and Cretacecus sediments. In the
Aleutian Islande, so fer as the writer knows, there
are no unquestioned oecurrences of pre-Tertiary
rocks, and it eppears likely that those islends did
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not come into existence until they were built
to the surface of the ceean by wolecanic activity,
probably early in Tertiary time.”

Field work on Oreat Sitkin disclosed no evidence that
would make possible the dating of the rooks of the island., The
lava flows show the possibility of two periods of voleanism.

The Finger Bay series, which have been previously deseribed as
consisting of andesites, agglomerates, tuff brecciss, and flow
brecoias, are highly propylitised, folded end faulted, and uncon-
formably overlain by the Send Bay voloanies whieh form the southern
part of the islands The rocke of the somposite cone have heen
tormed the Great Sitkin voleanics and consist of flows and pyroe
clastic materials Four plug domes and one parasitic oone have been
mapped by Dre. Robert R, Coates who made a recommaissance of the island
before the work was done on which this report is based., Lack of
water transportation prevented correlation of the work done by
Coatos on the north coast of the island, A reconstruction of the
profile of the mountain seems to indioate that the flows of the
Send Bay woleanios had their origian from a source higher than

the present erster, The swmmit of the mountain is 1,700 foet
higher than the present crater rim, which fact together with the
smaller are-shaped pesks that form a oircular oubline around the
orater seoms to indicate the existence of an old erater at a higher
elevation and the formation of the present orater and caldera by
explosion or collapse,
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PLATE IV

View of the orater and head of the large
glecier looking soross the south rim,

PLATE V

View of the orator taken from the sunmit,
Crater is approximately 4000 feet in
diameter,
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From Adak Island, 25 miles to the gouth, what
appeared to be steam ocould be seen rising from the erater,
Approaching the island by boat two days later, a darker, more
smoke=like column could be seem., Observations made et the
erater rin showed & plle of ash pushing upward ond oausing the
joe to be orovassed in a radial pattern eround the immer periphery
of the crater with sbteam rising from the ashepile. 4 sulphurous
odor was noticed and the ice along the slope towards the swmnit
bad an secidic taste, probably caused by the chemicsl action of
the sulplurous fumes with the ices BSigas of restricted aetivity
ars also shown by the exhalstions of stesm from the fumercles on
the south slope at 2,000 feet elevation,



PLATE VI

Pumaroles



GEOMDRPHOLOGY

As the lack of fossil evidence procludes the dating
of the flows of Oreat Sitkin Islend no abbempt will be made to
date the periods of woleanic sotivity, and the phases of
development of the island will be dealt with only as regards
their probeble sequence of evente.

VOLCANIC LAND FORIS To understand the geomorpho-
logical dovelopmont of Ureat Sitkin Voloano it is necessary to
understand the variocus elassifications end phases of development

of & voleano, llany of the basaltic voleances of the Pacific Uceen
area follow a certain patbern with regards te their phase of
developuent and for this reasen & brief review of the development
and classification of wolcances will be given,

The first or youthful phase of development of @ volecano
is eharacterized by the rapid outpouring of highly fluid basalis
after o cone has been built above sea level. The basalis are
choracteriged by an abundance of olivine and a scareity of pyroxene
phonoorysts.

The seoond or meture phase is characterized by contimmed
voleanien and the gradual collapse of the woleano over the vend
areas forming & caldera on the swwidt. There is no appreciable
ehange in the composition of the laves,
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The third or cldw-age phage is characterized by the
obliteration in part or in whole of the caldera because the volune
of lava poured oui exceeds the amount of collapse., The time interval
between eruptions grows progressively longer and the composition of
the lavas may change gradually to andesites and piorite-basalts, or
abruptly to oligoclase andesites and trachytess

In the fourth or rejuvenated phase there is a long erosion
interval followed by extrusion of lavas whish are unconformable
upon the laves of the three preceding pheses, The lawas are usually
nepheline baselts and olivine basalis with or without pyroxene.

Great Sitkin Volcano seems to have passed through a stage
similar to the fourth or rejuvenated phase of woleanism which is
characterized by the extrusion of lawvns following a long period of
erosions The Pinger Bay series, which form most of the promontories
of the island, represent remmants of an older period of voleanism
which subsequent erosion has nearly reduced to sea level, This
sories is unconformably overlein by the Sand Bay woleoaniecs end
offers evidence of the woleano having reached the rejuvenated phase,

As the type of eruptive activity is a funcblon of the
phase of development of a welcanc, it might elso be fitting to
clagsify Oreat Sitkin Voloano on the basie of the mammer in whieh
it vms formed end the material of which it is composed.

The "lawaiian® type is the most quiescent and is
characterized by the quiet cmission of very fluid laves whieh result
in the formation of flat woleanic mountaine and coness

The second type, known as the "Strowbolian” after Strombolil,
one of the Lipari Islands north of Sicily, is characteriszed by both
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lava flows and fregmental materisl, The megna posseosses a
considereble measure of fluidity though more viscous than the
Hewalien types

In the "Wulcanian® type, named after Vuleano, which is
also one of the Lipari Islands, the megma is notebly more wiscous
and penerally mecidie. There are longer intervals bebtween eruptlions
during which time gases accumlate and gather strength whioh causes
eruptions of correspondingly greater viclence, The major eruptions
of many voloenoes begin with a vulcanisn phase whenever an obw
strueted vent has first Lo be cleared cute

The "Vesuvian® and "Plinian” types have been named and
deseribed by some writers as an exbension of the Wulcanian mﬁ
Strombolian, being still more violent in their charactor of eruptlon
and finally reaching the "Pelean” type in which the limit of high
viscosity and explosiveness ls reached. In this type the magna is
extremely viscous and one of the chief charseteristics is the fore
nation of "nuecs ardentes”,

It is not unusual for wolcanoes to exhibit different
kinds of ectivity, nor is it uncomnon thet they chenge from one type
of sotivity to another even during the course of a single eruption,
A woleano, therefore, mey combine the charmcteristics of more than
one type of eruptions Due to this tendency for volcanoes to exhibit
different kinds of activity it is not always possible o reedily
plece o voleanc as to type. For this reason no positive sssertion
will be made but rather that from the evidence obbtained Great Sitkin
Voloano seems to more nearly satisfy the Strombolian typee. .
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Coneerning glaclation on Adek Island,

26 miles o the south of Great Sitkin Island, Ceppe (2) statess
“adelr Island as & whole shows severe

glacial orosion and eppesrs to have been almost

entively covered by a lmal ice cap at the time

of ite meximum glaciation,”
Although no evidence of different glacial stages was obbtained,
physiographie features caused by glaciation are apparent on the
south slopes of (reat 8itkin Island, Features that may have
existed on the north slope have been buried by the mere recent
accummlation of ash. OSharp-orested divides, termed aretes, have
been formed by weathering and the plucking section of the glaciers,
and at en elevation of 2300 feet near the center of the south elope
of the island, a matterhorn peek has been formed by the bergschrund
action of the ice, A%t prosemt there are three small glaciers on
the east slope which head a few hundred feet below the summit of the
mountain and one larger glecier on the south slope that exbends from
the erater rim down to an elevation of 3000 feel.

RECENT FIOWS  Comparatively recent flows are supggested

from a study of a restricted topogrephie mep. A ridge that extends
fron the top of the mountain southward to the base of the island
appears to separete the land surface into two different stages of
development, To the emst of this ridge the mature development of
the topogrephy is shown by the dissection of the surface, erosion
having progressed to a stage where the initial surface has been
dissected with sharp ridges es divides betwson adjacent valleys.

To the west the topography shows a more youthful development, having
more gentle slopes end lacking the walley gorges and sharp divides
to the east, This difference in topogrephy mekes it appear likely
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that the southwest part of the islend has been covered by more
recent flows which have therefore not undergone erosion for as
long a period of time as the surface to the oasls

4n escerpment along the southwest part of the island
that rises sbteeply to an elevation of 2500 feet might represent
& wave-cut eliff or have been formed by faulting of the more
rogent flows,

DROWNED VALLEYS The valleys on the island have flak
floors filled with alluviun indicating subnergence, glaciation,
oF & conbination of the two factors to have resulted in the
formabion of fiords. These fiords or drowned valleys were later
filled with alluvium to their present level,
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PLATE VI

Great Sitkin Island from the west.
Fseerpment on the west side of islend
in foreground. .

PLATE VIII

Drovmed velley filled with alluviwm.



ROCKS OF GREAT SITEIN ISLAND

Very little geologic work had been done in the
Aleutian Islands until the United States Geological Survey begsn
its woloano program during World Wer II. J. E, Spurr (10) from
a study of rocks collected in 1898 in southwestern Alaska noted
peculiarities of many verieties and suggested a scheme of classi-

fication that ineluded such proposed names as aleutyte and
alaskyte. Aleutyte was defined as an extrusive characterized by
feldepars intermediste betweon those of the dioritic family and
those of the disbesic femily, and alaskyte as & group consisting
essentially of quarts and alkeli-foldspar. In 1932 8. R. Capps
od the U, 8. Havy on an e

medition to wostern Alsska

and the Aleutien Islands., His study of the specimens collected
shows a preponderance of basaltie rocks on the Aleutian Islands
and some tuffs end andesibes with many of thorooks exhibiting exw
tensive alteration.

Ho sediments or besement rocks were seen on Greet Sitkin
Island that sre definitely older than the wolecanic rocks of which
the island is chiefly composeds Over 100 thinwsoctions of the
woloanie rooks collected have been exmmined and these analyses
together with the field evidence obtained have been used to classify
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the rocks into three groups.

PINGER BAY SERISE The Finger Bay series, whioh have
boen named from Finger Bey on Adak Island, represent the older
voleanie rocks of the island, Their location on the ieland is
limited to headlands thet were not covered by later flows of the

Send Bay woleanios. Due to the thiok cover of grass and reeds
below an elevation of 1800 feet, the contuot between the Finger
Bay series and Sand Bay weloanies is diffiecult %o determine, Ia
wany loealities it oan only be inferred from the aerial photo=
graphs which show & hwmooky weathered surface to be a charascter-
istic of these older rocks,

The rocks of the Pinger Bay series consist of flows,
agelomerates, tuff brececias, end flow breccias, sll out by dikes
of porphyry. All the rocks of this series have been folded,
feulted, and mineraliged, and have undergone alteration so ex«
tensive that with meny samples no accurate determination is
possible, MNegascopically the roscks vary oconsiderably in ecloy
ranging from light greenishegray to a greenisheblack with the
greenish tinge as o dominent characteristie and indicative of the
alberation that has taken place, For the most part the rocks are
aphanitie-porphyritic but amygdaloidsl material is alsc present,

Due to the large diversity of the rockes in this series
and the varying kinds of alteration that they have undergone no
one gpecimen could be considerod as representabive of the series.
A detailed report of the thin-seotion analyses of this series is
congidered to be beyond the scope of this report and instead a
more peneral discoussion will be given.
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The alteration that these roecks have undergone has
made the determinstion of the charaster of the plagioclase
diffioult if mot impossibles OFf 32 thin-gootions examined only
four contained plagioclase gufficiently unaltered to allow a
reasonably accurate measurement of the extinotion angles of
albite twins., Using the statistieal method of Michel-levy the
molecular percentage of albitow-an

thite in the plagioclase in
these four sections ranges from albite 40 percent and anorthite
60 percent to albite 30 percent and smorthite 70 percent,
indicating basaltio rocks. In many specimens the plagioclase
has beon altered to sericite and secondary quarts. Some
albitisation has also oococurred resulting in the formation of
rocks of the spitite type.

The ferro=-magnes
their original distinguishing characteristies, and are largely
altered to hydrous silicates, lidnerals of the chlorite group are
present in almost all of the rooks examined and serpentine often
oocurs as pseudomorphs after olivine or pyroxene. OUther mineral
changes have resulted in the formation of caleite, epidote, and
pyrite.

F. wvon Riehthofen (11) gave the neme propylite to certain
greenstone-1ike rooks found in the Washoe district in the Sierva
Novadas. He considered them to be the oldest of the Tertiary
extrusives, since they seemed to be overlain everywhere by younger
Tertiary rocks. A propylite is mow generally considered to be a
rock, usually andesite, that has been so altered by hot wabter as
to be groen and yet to be determinsble as an altered igneous rock.



With the exception of & few basalts and spilites previously
mentioned, it appears that most of the roeks of the Pinger Bay
series are of the propylite type.




Olivine basalt of Finger Bay series.
Hote sharp borders of euhedral orystals
with erystal form suggesting olivine,
Some veleased guarts presemt. (X 175)




PLATE XIX

spilite (X 17%)
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SAND BAY VOLCANICS The Sand Bay voleoanics is the
name that has been given to the rooks of the shield-type voloano
which form the southern half of the island. liegascopiocally they
also vary considerably in color, ranging from light to medium
gray to black with gray as the predominating colors They are
predominately aphanitic and ocoasionally show veslcular structures
The classifiocation adopted in desoribing these rocks is based on
the dominent ferro-magnesian minerals present and on this basis
the rocks have been elassified as hypersthene basalt, augite
basalt, olivine baselt, and pigeonite basalt. There is no
definite boundary between these Lypes but a conbinuous veriation
exists from one to the other so that none of the four types ean be
distinguished from each other in the field,

Hypersthene Basalts The thin-gectlon analyses of the
Sand Bay voleanies showed hypersthene basalts to be the dominant
rock type, constitubing approximately 36 percent of the specimens
exanined. In the specimen chosen for this desoription the pheno=

erysts average about 0.5 mm, in length and are usually rectangular
in shapes In tho microphotograph $he large phencoryst shows
poikilitie structure with a reaction rim of sugite enclosing a
orystal of hypersthene whieh is about 1 sm. in length, The
plagioclase phenoorysts range from 0.2 mmu. to 2.7 mms in length and
exhibit albite twinning, Some of the plagioelase phenoerysts are
quite clear and others speckled throughout with inclusionss By
the aﬁtisjkim wothod of lichelelevy the moleeular percentages in
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the plagioclase are albite 32 percent, anorthite 68 percent,
The phenoorysts of hypersthene snd lebradorite together with
some sugite ave contained in e meroorystelline groundmass of
erystallites and mierolites.

The groundmass constitutes approximately 60 percent
of the rosk, the labradorite phenoerysts about 25 pereent,
hypersthene phonoerysts 8 percent, and augite phenoerysts
5 percent. Inclusions of magnetite are present in the mafics
and groundmags but are usually absent in the labradorites

r

PLATE XIV
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Adugite Basalts Although mot as common as the
hypersthene basalts the augite basalts comprise epproximately
25 percent of the thine-sections studieds A marked similarity to
the hypersthene basalts is apparent with the principal difference
being in the percent composition of augite and hypersthene., In
these rocks augite is the prineipal ferro-magnesian mineral and a
corresponding decrease in the amount of hypersthene is apparent.

The labradorite phenoccrysts are approximately the same
size as in the hypersthene basalt but contain a slightly lower
percent of the amorthite molecule and more magnetite inclusions.
The groundmass constitutes approximately 55 percent of the roeck,
the labradorite 30 percent, augite 9 percent, and hypersthene
4 percent,.

PLATE XV

Augite basalt (X 17%)
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o Basalt Olivine basalts ocour with about the
same regularity as the augite basalts. Although meny of the eclivine
basalts studied contain mo other ferro-magnesian minerals than
olivine, it is not uncommon to find both

orhombie and monoelinie
pyrozencs present. In the specimen chosen to illustrate this roeck
type, small amounte of pigeonite, augite, and hypersthene are
present. lany of the sections show a partial alteration of the
olivine to iddingsite.

In the accompenying photomierograph the groundmasss is
practically holoorystalline, consisting of mievolites of
plagioclase, pyroxene, end olivine, The groundmess makes up
about 66 pereent of the rock, labradorite 20 percent, and olivine
8 percent, with smaller amounts of augite, pigeonite, hypersthene,
end magnetite,

Olivive basalt (X 173)
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Pipoonite Basalt The prosence of pigeonite was noticed
in many of the thinegections in small ammm’bs and usually confined
to the groundmesss In a fow thineseotions its ccourrence was in
sufficient amounts to neme the rock a pigoonite basalt,

In the photomicrogreph of this specimen cumuloporphyritie
toxture ies shown with pigeonite and lebradorite enclosing a orystal
of hypersthene, The second photomiorograph with nicols ereossed
shows the hypersthene in the extinction position, The surrounding
plgeonite gives an inteorference figure with such a small 2V as to
be quite essily mistaken for a uniaxial figures

Plane light Orossed nicols
Pigeonite basalt (X 173)



GREAT SITKIN VOLCANICS The rocks of the ash-covered
cone have been termed the Great Sitkin wvoleanics by the U. 8.
Geological Survey., This is perhaps a good division on the basis
of natural physiographic units inmto whieh the island seems %o be
divided, This divieion, howover, does not necessarily indicste
& different period of voloenism but might rather be the more
recent expression of the same voleanisu that produced the Sand

Bay woloaniocs,

The Sand Bay woleanies and the lawvas of the Great Sitkin
wleanics appear to be identical megesecopicsllys In thinesestion
e lower percentage of the albite molecule is apparent in meny of
the rocks of the OGreat Sitkin voloanies. The percentage of albite
and anorthite shows the plagloclase to be low lebradorite or high
endesine in most of the spocimens, This group therefore consists
of both endesites and basalts. The ferro-magnesian minerals
present in the Sand Bay woleanics are also present in the Great
8itkin voicanics in similer varying amounts and the neming of the
andesite or basalt of this group has elso been based on the
principel mafic mineral present, This system of olassification
has resulted in many different rock types but shows hypersthene
andesite to be the nost comwon

Mioroscopically the bypersthene
andesites appear very gimilar %o other roeks of this group differing
only in the larger amount of hypersthene and the larger amount of
the albite molecule, The phenoorysts of andesine renge up to 1 mme
in length and often contein inclusions of magnetite, glass, snd
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pyroxene, parallel to the orystel faces. The phenoorysts of
hypersthene, sugite, and pigeonite average about Ue8 1mas in
length and also contain magnetite inclusions. In the accompany
ing photomicrograph the groundmass is meroorystalline and makes
up ebout 65 percent of the roek, plagioclase comprises about

22 percent, hyperstheme & percent, augite and pigeonite & pereent,
and magnetite 2 percent.

PLATE XVIIL

Hypersthene andesite (X 173%)



at an elevation af.’ about 1600 rm, vegetation becomes less abundent
MWM;WWWtwinkwﬁwmmm
o & cover of pyreclastic materials The pyroolastic pateorial of

the composite cone consists m&niy of voleanio ash with the fragments
ranging in sige fron a few millimeters to 10 sentimelers. Hixed with
ghis material are fragments of a black vosieular roek that probably
represent fraguents torn fyom the sides of the voleanic vent during
wlaaiw aotivitys The ash has & grayish=buff eolor with erystels
of feldspar and mafics disseminated through the scoriaceous mabrixs
Murymiawmsm frmﬁﬁsmwzmﬂth%@mw
erystals often fractureds The predominant minerals in the ash are
andesine, hyperathens, augite, pigeonite, and magnotites The
andesine ocours both as elear erystals with distinet albite twimning
and as goned orystals with inolusions of sugite, magnetite, and glass.

Andesitic ash (X 17%)
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QONCLUSIOHS

Two periods of voloanism have occurred on Great Sitkin
Island. Ome probably early Tertiary and represented

by the Pinger Bay series and the other middle or late
Tertiary and represented by the Sand Bay voleanios and
Great Sitkin wvoloanies.

The Finger Bay series have undergone oxtensive alteration.
An uneonformity exists between the Finger Bay series and
the Sand Bay voleanics,

The later volcanic rocks are meinly basalts and a few
andesitesa

The ash~pile which has recemtly risen in the craber of
Great Sitkin Island might indicate sympathy of activity
with the astivity at Akutan Voleano and Mount Shishaldin
in January of 1947,

Great Sitkin Island has undergone severe glaciation,
Partial submergence or extreme gleciation of the walleys
is shown by the drowned valleys now £illed with alluvium,
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