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PREFACE 

In October 19445 the War Department (now Department of the 
Army) requested the Geologid Survey to undertake a program of 
~olcano investigations in the Ahtian X;slm&BZaska, Peniasula area. 
The first field studies, under general direction of G. X). Robinson, were 
begun as soon as weather permitted in the spring of 1946. 'T~B results 
of the first year's field, laboratory, and library work were assembled 
as two ~ ~ m t i v e  reports. Pwt of the d a b  was publ iW in 1950 
in Geological Survey Bulletin S'IPB, "Vol&c Activity in the Aleu- 
t ian Arc,'' by Robert R. Coata. The remainder of the data has been 
revised for publication in Bulletin 1028. 

The investigations of 1946 were support& almost entirely by the 
Militaq Intdigence Division of the O~ICB, Chief of Engineers, U.S. 
Army. The Gmlogiml Survey is indebted to the Office, Chief of 
Engineers, for its early recognition of the value of geologic studies 
in the Aleutian region, which made this report possible, and for its 
continuing support. 
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TNVFSTIGATIONS OF ALASKAN VOLCANOES 

GEOLOGIC RECONNAISSANCE OF KISKA ISLAND* 
ALEUTIAN ISLANDS, ALASKA 

H L h  laland, in the Rat Idand grwp of the Atentiam Wands, ia corn- d 
two major geologlc elemwta The south half of tbe 1sIand ia part of a sob- 
marine ridge, and the aorta half is a volcano. Kiaka Volcano Is a youn~ corn- 
poaih andesitlc volcano. It im underlain and flanked on the south bg the Ki8ka 
Harbor formation, which represents remnants of an older composite volcano. 
The K i t a  narbor formation la  onconformable wtth the Vega Bag formation 
t o  the south. The Vega Bay formation is a mass of deformed snbmarlne volcanic 
r w k  

Roth Klrrka Volcano and the Kiska Harbor formation am composed of intern 
bedded andesitle to baaaltlc gyrocIaatic rocks, lava ffowa, and mdimentary rocks 
formed of volcanic debria. The rocks of the Vega Bay formation nre older and 
more deformed than the other rocks of the Island; they are composecl of mod- 
erately well fndaraled pyrocla%tlc mks and  m m t I a l  amounts of dack mb 
marine hasalt %ow# and minor amounts of sandstone and conglomerate formed 
of volcmic debrie. 

The i ~ l m d  was d p t m e d  dmt by marine and ffuvial mim,  and the aonthern 
part d the lsland was later modifid by glaclatlan. The northern part of the 
klmd & m e  no slgnn oi gladatiw. The Islsnd la thinIy veneered by volcanic 
ash derlved large4 from volcanw on nearby idan&. 

Xiska Island and its neighbor Little Kiska sre the w & m &  
Sdands in the Rat Island group of the Aleutian Islanda K i h  hss 
an area, of 110 square miles, and Little TCiska has an area of 3 quare 
miles. Eska Island was one of the idands sighted by Bering on his 
voyage of discovery in 1741. At the time of its discovery it had a 
snMantid Aleut population which t h e r m h  rapidly declined and 
disappeared during the 19th century. During the Jattsr part of the 
19th century natives of Atka, with their fnmilies, mere brought to 
ICiska each par  te hunt sen othrs. With the decline in numbers of 
ma otters and subsequent restrictions placed on hunting them, the 
annual visits continued, on a smaller sale, for fox trapping. 
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Ki&a Harbor is one of the few g d  harbors in the Meutiaw. A 
detailed survey of the harbor was mrtde in 1904, but wss neper pub- 
lished. Additional m e y a  were made in 1934 and 1985 after which 
Kiska was closed to the public. 

Kkka was mupied in 1842 by Japanese armed foms, and later in 
1943 by PLm~Tican and Canadian armed forces. Since 1947 the island 
has been uninhabited. 

This report is based on m a i a s a n c e  mapping by two parties of 
U.S. Geological Survey personnel. In 1947 Robert R. Coats, p f  ogist, 
and Will F. Thompson, Jr., field sssistnnt, were on Risks for about 3 
weeks; and during 1951 a party of 6 geologists, Dennis P. Cox, Joseph 
P. Dobell, Richard Q. Lewis, WiIlis H. Nelson, Hownrd A. Powers, 
and Edward C. Stover, Jr., spent abut  3 weelzs on the islands. During 
1947, transportation was provided by the U.S. Coast and M e t i c  
Survey and by the U.S. Army. The help of the officers and men of 
these services is grabfully acknowledged. During 1951 transportation 
was by the U.S. Geological Survey's motorship Eidw operatad under 
the dimction of Capt, Carl VeveIstad. 

The parts of this rap& dealing with a m l  geology am the joint 
mponsibility of all the authors; the interpretations of submarine 
topogr8phy have been made by Powers from detailed boat sheets, 
kindly furnished by the U.S. Coaat and Geodetic Survey. 

Hi~ka Island rises from the Aleutian Ridge in an area, where tho 
ridge appears to wnsist of two major linear elements (fig. 80). The 
larger and older element is the line of thsee approximataly rectangular 
segments, p~rtly separated from each other by the Heck and the 
Murray Seavalleys. The western segment is represented above sea 
level by the Near Islands; the enstern segment, by the southern part 
of ES~KB, Little Kiska, Rat, and Arnchitka Islands; the middle seg- 
ment is entirely submerged. The rocks of these islands (and, by 
inference, of thwa segments of the Nentian Ridge) are mostly 
older than late Tertiary, and the landforms of the islands were 
produd  by faulting and erosion (Gates, Fraser, and Snyder, 1954; 
G a h  and Gibson, 1956; Coats, 1956; Powers, Coats, and Nelson, 
1960). The smaller and younger linear eIement is a Iina of active or 
dormant volcanoes--Buldir, Risks, Segda, Rhvostof, Davidof, Little 
Sitkin, and Semisopochnoi-the Buldir Depression with i ta  associated 
%amounts, and numerous other submrtrine features between Kiska 
and Semisopochnoi Islands that are i n f e d  t o  be of volcanic origin 
(Coats, 1953, 1956,1959; NeIma, 1959; Snyder? 195'7, 1959). Some 
parts of the composite volcanoes of this linear element are of Recent 







0 100 NAUTICAL MILES 
f I I I 1 I l L 1 h f  

DEPTH CURVE tNTERVA1 6000 FEET 
OOllED SUPPLEMENTAL dCPlH CURVE 600 FEET 

FI~URJI 80.-Locatlon ot the Aleutlan 10lmde and Klaka [eland on tBe western Aleutian Ridge. Stippled pattern &owe lalands on 
the southern h e a t  element of the rtdge; solld pattern shone actlve tmd dormant volaaaea on the northern Ilnear element. 



w; the old& parts are bel ied to be no older than late Tertiary 
because the dagrm of destruction of their volcsnio forms by erosion is 
a b d a r  to that of the Kmton volcanic rocks on Hanap Island that 
contain marine fossils of Pliocene age (Frwr  and Barnett, 1959). 

Kiska Island includes parts of both t h e  major Iinaar elements; 
the north half of the island has topographio and geologic features 
characteristic of the younger northern linear element, and Little Kiska 
and the south half of Kiska have characteristics similar to the islands 
of the older southern linear element. 

Tho general sspsct of the Hubmarine topography near the shore of 
the h h e m  half of ICislra Island differs fmm that near the north 
half. 

Along tha south and southeast coast there k a broad and fairly con- 
tinuous bench between 300 nnd 350 feet in depth on which a number 
of knobs are indicated by cl& 800-foot-depth contour linas. O l m  
inshore, the shapa of the 100- and 200-foot-depth contours suggests 
ridge and mrlley topography. Along the west cost  of southern Kjska, 
adjacent to Murray Seavalley, there is no broad h c h  at depths of 
300 feet, and the suggestion of ridge and valley topography is ex- 
p d  only by the 100-foot-depth contour. 

Offshorn to the east and the we& of the north half of the island, the 
submarine topography is characterized by seamounts with relief of 
severs1 hrmdrad feet, both circular and irregular in ~hspq and by 
c l o d  depressions with irregular, angular shapw and depths of as 
much as sewn1 hundred feet below their rhs, North of the cone of 
Kisk~ Volcano, the submarine dope below a depth of 200 feet appears 
to be a continnation of the subaerial slope of the conk 

The rn cliffs around Little Kish and Rislca, those ~bromd 
fCiska Volcano, are mostly not subjected to marine erosion at the p m -  
ent tima Collueinm, talus, ar beach deposits, all covered with well- 
established vegehtior+ lies at the base of the sea cliffs out of reach of 
pment storm waves. The turf-covered beach depmita are behind and 
several feet above the modern storm 'Ibeach deposits, and they commonly 
are the site of early Aleut dwellings and kitchen midden. Similar 
shore faaturas am described from other Aleutian islands (Byem, 1959 ; 
Powers, Coats, and Nelson, 196Q) and hapa been interpreted as the 
result of a prehhtoric lowering of sx level by a few f&. 



The coastline of JKish Volcano, in mntmst, is continuous cliff that 
ranges in height from a few Itens of feet to over 1,500 feet, mod of 
which is being subjected ta present marine erosion. In a few places 
massive rock faces extend blow sea level, but at the base of much of 
the cliff is talus and boulder beach material that is b e i i  worked by 
storm waves. 

A few terraces at altitudes up to 220 feet appear ta haw h n  f m d  
by marine erosion. The tarrace inland from Vega Point st an altitude 
of la160 feet trunmtes both bedded clastic rock that has an apparent 
dip of as much as 20" SE,, and lava (in Vega Point) that is jointed in 
vertical columns. The .terrace is almost undissechd. A bench on both 
sides of Dark Cove at an altitude of 220 feet truncates bedded tuf- 
fnceons mndstone that dips about 13O SW. Ronnded boulders as much 
as a foot in diameter, now pitted and bcolren, are found on the surface 
of this bench east of the cove. A Iower htsrrzwe east of Dark Cove 
truncates th is  same sandsltone at am aItitude of 65 feet. 

The island comprises t h m  regions with mnspicuonsly diflerent 
topography ; the south half, a region of strong dissection dominated 
by a sharp, sinuous drainage divide; the north-central part,, a region 
of imlatecl plabaus; and the northern tip, which is the slpmmetrical 
cone of Kiska Volcano. The landforms in the first two regions aro 
the result of deatructional prow-, faulting and erosion, whereas the 
form of Kiska Volcano is principally construction~I, slightly mdified 
by erosion. Much of the surface of the island is covered by a poorly 
drained blanket of tundra vegetation ; there are no t m  on the island. 
Between t he  tops of the sea diff and an altitude of 500 f a t  the vegeta- 
tive cover is nearly complete and outcrops are verg mrm, but small, 
shallow, pmbwalled lakes are common. 

The south half of the island contains the highest destmctional Pand- 
forms; geveral of the peaks exceed 1,400 f eot altitude and the highest 
peak is somewhat over 1,800 feet (pl. 72A). The drainage divide is 
much closer to the northwest coast. Streams on the northwest dope 
mupy short, deep amphitheatrical va1Feyq whe~eas the valleys of the 
southeast slops are Ionger and I= deeply entrenched, The longer 
streams are characterized by straight stretchm and abrupt, angular 
changes of direction; their courses appear to to fracture mntro11d. 
Most of the northwest-trending valleys, and the more northerly of 
the southeast-trending valleys bead in well-developed glacial cirques in 
which some cirque la& still remain. Other glacial landforms such 
as m h e s  m o u b n n k  and imgular closed bedrock depressions, now 
ornupied by ponds, are abundant both in d l e y s  md on ridge surfa.m, 



but no drilsted and polished rock surf- wem seen. Margird OF 
terminal moraines me not prwnt, but thin deposits of till are expo& 
in a few a.rtihia1 cuts. 
In the north-centml region of nearly or completely is011bted plateaus, 

the rnaxirntlm altitude of about 1,200 feet ie a prombnca on the p t l g  
undulating surface- of the largest platmu (pl. 72B). Ovar much of 
this region the plateau surfaces truncate the layered dructure of t h  
bedrock, but I d l y ,  as in the flat - at m altitude of 900 feet to 
t h ~  southwest of Sredni Point, the mrface conforms to the attitude 
of the uppermost layer of countrg rack Sevsml small ponds at dif - 
f e m t  altitudes occupy depressions in bedrock. Most of the high 
surface is mantled with a colluvium of a n w r  fragments broken 
from local bedrock mixed with small mounts of volcanic ash, 

h h t  of the surface of Kiska Volcano is the mnstructionaT surfam 
of block lava flows modified slightly by stream erodon. Locally, the 
gullisd mrface is underlain by bedded pyrodastic material. In gen- 
eral, the Imal relief on the sarface of the cone is due to steep flow 
margins, mllapsed, Itava channds, m u a t e  flow ridges, and similar 
features relatd  XI the ernplacement of viscous lava. None of the 
surfam of the cane appears to have bean gl&r:ie,ed. 

Aa noted pravio1zsly, Kish Island lies at the junction of, and is corn- 
w d  of parts of, two major geologic elements thst diverge ta the 
east (fig. 80). The southern part of R i b  and Little Kiska are 
p r t  of a submarine ridge that extends goutheastward and indud- 
Rat Island and Amchitka Island. The northern part of K i t h  is 
formed by K i s h  Volcano, which is one in a line of volcanoas that 
includes Buldir, Segula, Khvostof Davidof? Little Sitkin, and the vol- 
canoes on Semisopochnoi Island. 

The southern part of Sska  is cornpod of interbedded pyroclastie 
mch and lava1 flowa, mostly of basaltio composition, with minor 
amount of intrusive rocks. Thw rocla, which are hem given the 
name Vega Bay formation, are more deformad and altered than the 
younger rocks to the north. The murim or s o m s  of these rocb haa 
not been recognmd. 

After their deposition, the racks of the Vega Bay fornation were 
intruded by a gabbm ma= now exposed east of Gertrude Cove. The 
rocks of the Vsga Bay formation am altered for a distance of about 
one-third mile on dI sidm by tE8 gabbro mass, md alhmtion elm- 
where in the same region suggwb that the gabbm may bs more exten- 
aive at depth. 



Thenorthern part of Riska, from Kiska H a r k  northwad, ie made 
up chiefly of pyrdmtic mdm and flows that form an erosional rem- 
nant of an older volcano, ~umotrnted by the slightly dissected cone of 
Kisb  Volcano, which has been active in relatively remnt time. 

Much of Kika Eslmd was probably glaciatad during Phiatomme 
h e .  Subsequent to the glaciation of blanket of h e  atratified basaltic 
ash was laid dawn over most of the land surface, north of Gertrude 
Cove by seven1 guccessive eruptions. Subsequently the ash hns been 
stripped by the wind from more exposed lacattties and redeposited 
on more sheltered aim as h e ,  nearly structureless deposits, closaly 
resembIing loess and locally as much as 6 feet thick. The distribution 
of volcanic ash is not shown on the geologic map (pl. 71). 

VEGA BAY POEMATION 

The rocks that underly the mnth half of Kiska and most of L!ttlle 
Kiska Island are her8 named the Vega Bay formation. The forma- 
tion is composed predominantly of gyroclastic rocks interbedded with 
substantial amounts of flow rocks and minor amonnts of sandstone 
and conglomerate, which consist of wworked volcanic material. 

The pyroclnstic m k s  are all rather drab wlared and ranp from thin 
layers of well sortad, fine tuff to thick layers of unsorted t;uffmus 
volcanic b m i a .  They are composed of fragments that range from 
fine dust to blocks seveml feet in diarnetar. The small fragments are 
glass shards, scoria, and bmfren crystals of pyroxene and plxgioclam; 
the 1 m - p  fragments sre volcanic bombs and broken piems of voJ- 
cmic rock (pl. 7 3 4 ) .  Many of the fragments, especially the smdIer 
ones, are dull in Ius tar owing to the development of secondary minerals 
and mineraloidq prhcipdly palagonib, nontronite, and aaponih, 
probably farmed by alteration of volcanic glass. Most of the mate- 
rid in inthese mks is probably basaltic in composition. 
Mu& of the flows are compact dark-gray predominantly crystalline 

rmks, but locally they are vitrophy ric. Most of the flows am prob- 
ably basaltic. The chemical composition of a wmpEe of a flow from 
the ridge summit 4% miles northwest of Bukhti Point is given in 
column 1, table 1. 

Pillow structure is mmman, notably on the west side of the mgJl 
peninsula at the head of Sa-t Cove. The pillows am cornpad 
of he-grained dark-gray basalt with a darker glassy selvage about 
1 inch thick forming the outermost part of the pillows. The in- 
terstices between pillows am Hled in part with greenish earthy mata- 
rial, apprently a hydration p d u c t  of basaltic glm, and in part 
with pale-pyi&-pan lim-ne, pmbably a wneolidatd limy mud 
into which tha h a l t  flawed. 



The d h e n t a r y  rocks con& of fragments of ~olcsnio mck that 
m g e  from silt to &bIes, The fragments are mbangular to mb 
rnunded and consist largely of porphyritic basaltic lava; a few are 
chalcedony and red and green jasper. 
In general, the m k s  of the Vega Bay formation south of latitude 

51'58' are relatively u n a l b d  except for the change of olivine to 
iddingsite or hwlingite, and of glass to palagmite, nontronite, 01 

snponite, However, north of this latitud% in the centrd part of the 
island and including Little Kislra, alter~tion of many d s  is con- 
spicuous, and in some it has obliterated the original minerals, The 
assemblage of secondarg minerals, includes albite, chlorite, epidota, 
calcite, titanite, and quartz. The altoration of these rock may be re- 
lated to the gabbra, which i s  errpmd east of Gertrude Cova, and 
which may extond under the altered area. 

Mode of origin.-The Vega Bay formation wow largely the product 
of submarine deposition of basalt as indicated by pillow lava with 
interstitial limwtone; however, congIomerate and sandstme, m d e  up 
of fragments of the volcanic rocks of the formetion, suggest that some 
parts of the formation may have bean exposed t.a subasrid or marine 
erosion during its accumulation. 

T m h s . - N o  complete sequence of the Vega Bay formation is 
exposed. Along the coast of Vega Bay between long. 177"22' and 
117O25' E., west of Qertrude Cove, which i~ the type lmliQ, the F O C ~  

all dip to the west, and the Bection apparently is unintermpted. Were 
there is h u t  2,000 f e ~ t  of the V ~ g a  Bay formation, a minimum value 
for the thickness of the formation, 

Age.-As noted above the parts of Rislra and Little Kiska IsIanda 
that me underlain by the Vega Bsy formation, am part of a submarina 
ridga b a t  is also surrnounM by Amchitka and Rat I~lands. 'The 
composition, degree of deformation, md alteration of constituents 
af the m b  of the Vega Bay form~tion are similar to that of 6 
on Amchitka and Rat Islands that contain fossils of late Oligncena or 
early Miocene a p ,  and on th i s  basis the Vega Bay formatian is con- 
sid~md b h of middle Tertiary aga 

About 1 square mile of pbbm is exposed along the m t h  cast, east 
of Gertrude Cove. A body of eimllar rock (whom boundark could 
not be mapped in the dense fog that prevailed during the available 
time) mops out in a saddle on the summit ridge ( in the vicinity from 
which sample 51 N23 was coUectad) . These rocks contain grains rang- 
ing from 1 to 3 mm in size, and are composed of euhedral to sub 
h e d d  tabnlar plagioclaag subhsdml tabular c2inopproxene, with an 



interstitial ma& af chlorite, some saponitg a little alkdic feIdspar, 
and m a l l  c-b of apatib and opaque oxidss. A few patches of 
bowlingits(?) may be psendomorphic aftm olivine, and a few 
patches of chlorita may be pseudomorphia after orthopyroxene with 
bronzite structure. The plagioclase is labradorite, some of which is 
progressively zond to an outer rim of oligoclase. An analysis of this 
gabbm is given in column 2, table 1. On the whole, the gabbro is 
little altered in inntmst ta the altered rock of the Vega Bay forma- 
tion into which it is intruded. The grtbbro is prohbly of middle 
Tertiaq tqp. 

KISKA EARBOB FORmTIOW 

The mka which occupy about 30 square miles in the north-central 
part of the island are here named the Kiska Harbor formation, The 
mcks are unconformable on the Vega Bay formation on the south, 
and to the north am covemd by the rocka of Kiska Volcano and 
alluvium. On Little Khka, water-laid rocks of the K i h  Harbor 
formation lie in a depositional contact ~11confom~~b1y on a north- 
doping surface eroded on steeply dipping beds of Teffa Bay forma- 
tion. On Riska Island, the contact htween the88 two formtations ia 
probably a fault, 

The Kiska Harbor formation consists of subserial Ism Bows, auto- 
elastic breccias, p ~ l a s t i c  mdq and water-laid pumiceous sand and 
conglomerate. Lam flows predominate in the north and water- 
laid beds in the south. The type section of the pyroclastic h i e s  of 
the formation is the bluff norLh of Trout Lagoon ~t the head of a k a  
Harbor ; that of the lava flow f acies is in Smdni Point. Between them 
two extmmes the f lma and sedimentary mch i n t a m ;  the flows 
thin southward and grade into autmlmtic bmdas, and the sedi- 
mentary layers thin northward. Pyroclaatic layers are interbedded 
with f i t h e  f low and water-laid sedimentary m k q  and some of the 
coarser pyroclastic layem resamble the auhlastic parts of flows. Om 
discontinuous lava flow and one diwontinuoua volcmi~ breccia layer 
are mapped as members of the formation. This volcanic breccis layer 
is believed h be of autmlastia origin. 

The water-laid pumiceous sand and conglomerate arn cornpod 
exclusively of volcanic debris. Most of this material is embedded; 
in some places the cl-osshds are inclined dominantly to the east and 
southwt, in other places they are inclined to the south and southwest 
(pl. 74). The h e r  fragments are shards and mineral crystals; the 
larger fragments are pieces of volcanic rock. Some of the fragments 
are light- to media-gray or yellowish-gray h s l y  vesicular rocks; 
others a m  emnewhat darker and mom compact. Both kinds am 
dightIy porphyritic. The H c  gravity of the vesicnIar rocb 



mgea fmm 1.5 to 1.95, and the specific gravity of the darker 
fmm 1,75 to 2.61. The lighter mlored fragments consist of plagiw 
clam phenocrgsts that have a median composition of An,,, green 
hornblendg and angita, all embedded in a hypohyaline groundmass 
c o m p d  of plagiocltnse microlit8 in clear glass. The glass makes up 
about 60 p m n t  of hh.ha groundmass and has an index of reiraebion 
of 1.50. The 1 ighter rock includes some micmxenoli ths of magnetite- 
rich lava that includes oxyhernblende phenocrysts. The lighter rock 
is probably &cite. The principal phenou-ysts in the darker k g -  
men& are zoned plagioelase with a median composition of &, and 
augita The gmundmnss consists of plagioclase laths and rnicroliN 
hypersthene and pyroxene needles, magnetita grains, snd ahat 30 
percent of brown glass with a mean index of refraction of 1.525. 
The composition of the darker rack is andesitic to basaltic. 
The I ~ v a  flows of this formation vary in thickness fmm a few Eo 

several hundred feek Many flows exhibit columnar jointing and 
many aFs vesicular. The lack of p i h w  strudnres sng- that thew 
a m  subaerial flows. The rocks in t h m  flows are d vitrophy ric with 
numemug phemocrysts of pl agioclm (bytowniblabdorite) as much 
rn 4 mm. across in either a d ~ r k  vi tric gmundmam, or dark-gray wme- 
what ddztytaxitic groundmass. Smaller phenocrysts of hypersthene 
are the most abundant (m much as 10 percent) dark mineral% and 
clhoppxene is always presaat. The chemical analysis of a sampIe 
of one of them flows from Little R i b  Head is given in column 4, 
table 1. 

The volcanio brwxia is mads up of mrse angular to subrounded 
basalt fragments in a matrix of dark-brownish-gmy h e - p i n e d  vol- 
canic debris (pl. 7aB).  The basaItic fragments are as much as 2 feet 
in dimetar" IncalZy the proportion of rock frsgmsnta to matrix is 
low, and the m k  i~ a hely divided yellowish-bmwn material that re- 
mrnbles pyroclastic tuff with a few scat-d a r @ ~ ~  m k  fmgmentsl. 
More commonly rwk fragmenh predominate+ The fmgments are 
chiefly medium-gmy h e l y  crystalling sIight1y porphyritic hit, 
with a Emall volume of irregular vugs, Fhenocysta are plsgioclasg 
olivine, and angite as much as 2 mm wmss; their abundance varies 
from ~ a n p l e  to sample, the feldspar from 1 to 25 percen"r,nd olivine 
and augih from less than 1 to 5 percent. The chemical composition 
of a specimen of this rock is given in column 3, table 1. 

h a l l y  this breccia grades into massive %ow lmalt. This fact 
d e s  out a pyroclastic origin for the nnit in spite of the pyroclastic 
appearanca of ita mat& BossibIy the fragmentation of this breociir 
is the m u l t  of a part of the flow entering water, b addition some 
of the framentation ma;g be norm81 sntobmiation due ta f lowqp 







In the vicinity of E h y m k  Rock the Risks Harbor formation is 
more altered than it is elsewhere. This altarskion is probably the 
m l t  of furn~mlic action either msoeiatd with the sxtrusion of the 
rocks of the Kish Harbor formation, or the extrusion of the d 
of Kbka Volmno. 

M d s  of &gin-'She dominance of reworked volcanic debris in 
the wnth and the gradual northward hcmase in the abundance of 
flows suggast an eruptive m c e  to the n o r h  It seems likely that 
the source of the rocks that make up the Kiska Harbor formation waa 
in about the same locality as the present Kiskts Volcano, and that the 
fomation is all that is left of an older volcano that mupied approxi- 
rnahly the same site as the present-day volcano. 

Ape.-The Riska Harbor formation overlies, and is thus younger 
th~n, the Vega Bay domation ; and it ia in turn overlain by the rocks 
of  Kiaka Volcano, which are at least as old as Plei-e. TIle 
rocks of the Riska Harbor formation resemble the rocks of dissected 
composite volcanoes on the no& end of T-ga and Kanaga Islands 
t h ~ t  contain fossils of Pliocene age. The Kiska Harbor formation is 
thus probably late Tsrtiav or early Pleistmene in age. 

The mBs of Kiska Volcano am interbedded dows and pproclastic 
m k  that f o m  the composite volcano at  the north end of Kiska Island. 
The flows of this unit range from a few feet to more than 100 feet 
in thickness. L o d l y  they have red top and bothm breccia They 
ara gray fine-grained porph~t ic  and&&. Some of them am hy- 
pem-thene andesite, in places with a trace of olivine; and mme am 
two-pyruxene andesih. Table 1 gim analyses of ~pwirnens fmm 
three flows. The d~bris, which makes up the pyroclastic rocks, ranges 
in size from fine volcania ash to large ~volmnic bombs. The fragments 
range from vesicular to rnnssive and from glassy to h e  pined. h- 
dividnal ash layers are generally much more extensive than individual 
flows. 

On the west mast, 2 milea south of Vulcan Point, a minor snb&idim-ry 
cone hras baen truncated by marine emion. At least one thin Java 
flow with s cuam breccia top of hypersthene-olivine mdesite, extan- 
sive exposures of tuff-bmia, and one dike or plug of h~rpersthene- 
aqqihhornblande andmite are exposed in the shorn cliffs. 
Five of tha most went Bows on Kiska Volcano are mapped sepa- 

rately on the basis of the degree of p r m t i o n  of original. surface 
details, md on the sparsity of vegetation or pyroclastic cover, The 
young lam flows are uniformly block lava  Where they have accumu- 
lated on relatively w t I e  slopes, as at Sirius Point and on the sout11- 
wt side of the volcano, they have come to with very W p  flow 



h n t s  as much as I00 feat hjgh. Host of the lam flows weather 
nearly black, but are medium gray to light brownish gray on fresh 
surf-. They are augite-hypemthene andesites, locally with a little 
olivine; the plrtgiciclase is labradorite. Some of the miculrtr Iapilli 
collected near the summit crater are richer in glaas and darker in 
color than most of the flows, and they contain traces of brownish- 
green hornblende. Chemical analy~is of the lava from Sirius Point 
is given in column 9, table 1. 

Age.-The surf a m  of Kiska Volcano has not been glaciated, so the 
surface flows must be younger than the time of last major glaciation, 
though the interior flows of the cone might be rts old as late Pleisto- 
mne. Tha most recent flaws still show original cooled surfae~is, and 
thesa flows cannot be many hundreds of years old. At any given alti- 
tude the most recent flows of Kiska Volcano are more heavily v e e  
hted than are flows erupted during the 20th century on other Aleutian 
Islands, whiEh suggests that the most recent flows on Kiska am one 
to sevsral mturia old. 

D m  BAWD 

The principal areas of sand dunes are at the mouth of Salmon 
Lngoon, at the head of Kkkm Harbor, and nt the heads of Beach and 
Bluff Coves. "She highest dunes, which a th in  a height of 125 f wt, 
are south of the entrance to Salmon Lagoon. All the dunes am 
clom to beaches from which the sand was derived. The dunes form 
only in areag underlain by the Kiska Rarbar formation, apparently 
h a u s e  that is the only formation which provides d c i e n t  he- 
grained matsrid. 

AmiVmmBl 

The alIuvium on Ki& Island has been deposited in a deprsssion 
that m l k l  h r n  a lava flom blocking the lower end of a bmad swda 
northwest of Eaymk Rock, in the low area muth of Risks Volcano 
which is closed off from the sea by bars, and in some of the larger val- 
ley& In part thma deposita am delhic. In mwt pl- these de- 
posih are still accumulating, but locaUy they are slightly d-i6sxtd, 
such as the small b d y  southwest of Repard Cove. &st of the 
alluvium consists of silt, sand, and p v e t ;  nwr the foot of Kisks 
Volcmo it includes poorly sortad fanglomerata 

M& of the M deposits of mm ~ e d  tm 
rangea from pebbles to boulders 2 feet and l d y  3 feet in diameh. 
Sand beaches am rare, and are confined to some of the mare shelteed 
bays; dwwhere the cu&a are e x p o d  to intame w ~ v e  action, and 



he-grsinad mztbrial is speedily transported to deeper water. The 
mast conspicuous beach deposits form the bars west of West Kiska and 
Christine I d e a  ; thwe deposits rtra largely gravel and cobble materid, 
The altitude of the highest berm of these exposed beaches is as much 
aa 20 feet. 

VOU2AXCC ABH 

Volcanic ash forms a thin dimntinuous bIanket not shown on the 
geologic map. The ash is commonly bedded and is made up of angular 
fragmenta that mge in Bize from h e  dust to pieces 2 mm across. A 
composite sample of volcanic ash mntaine pal~gonitized pumice 
fragmenta, fragments of clear glass with an index of 6.495, plagiaclase 
grains (chiefly sodin labradorite), hornblende, sugite, olivine, 
hypwsthene, and magnetite. Many of the mineral grains have sharp 
unworn faces that show they have undergone little reworking. This, 
and a predominanca of unbroken crystals, suggest lthat the ash is 
crystal-vi tric tuff. 
T h e  following table presents a measund sectim of Racent volcanio 

ash about 2,300 feet northwest of the northat  comr of E s k a  
Harbor. 

Ma- 

Dus ky-yellow-green (5QY 5/2),, - 2. 5 

Total thickness ----- --. , , 18. & 
Djalntegratad bed- 

Little avidenm is aivailabIe to permit determination of how much of 
the h e r  ash is derived from Kiska Volcano, a d  how much from 
Little Sitkin or SeguIa volcanoes to the east, both of which appear to 
have been more active than Kiska Volcano in recent time; the lack 
of m y  rapid chmm in thicknem or grain she with distance from 



lEi8ka Volcano mggest the derivation of most of it from Segula or 
Little Sitkin. 
In many plaoes, the bedded ash is overIain by brown, nearly stmc- 

turnless loesslike ppxlastic material, which may bbe as much as 8 f& 
thick in sheltsmd spoh. This loesslike ash is probably derived from 
the M d e d  ash, inasmuch as the bedded ash is missing from places ex- 
p d  to wind erosion, and the mamive ash is found largely in sheltered 
locations at lower altitudes. It is overlain by peat of variable thick- 
ness, so it is not being formed at the present time, and is exposed 
mostly in art*c&l cuts. 

STRUCTURE 

Kkka and Lithle Kiska Islands, taken together, we composed of 
three structural  unit^, which carrespond with the three major rock 
units of the islands. T h e  parts of the islands underlain by the Vega 
Bay formation rtre the oldest and strneturtlllp most complex parts; 
the parts underlain by the K i s h  Harbor formation are younger and 
structurally less mmplex; and Kiska Volcano is the youngeat part 
and has the I& structural complexity. 

Linear featureg of two dominant trends are recognized on aerial 
photographs. Them features trend a b u t  N. 30" E., and a b u t  N. 60" 
W. A few of them are continuations of normal faults recognized in 
the field. H y m k  Depression, the deep submmine trench east of 
t.he island, and a smaller trenoh west of Kiska Volcano may be dated 
to the system of northwestward-trending faults. Other mbmarine 
features, such as Murray Seavalley and Stephen Ridge, shown by 
Gibson and Nichols (6953, pl. 11, appmr to be controlIed by north- 
eastward-trending faults. 

The Vega Bay formation is the most deformed. Most of tbe beds 
dip rather steepIy and appear to be folded. Southwest of Gertrude 
Con rn& af the xoch dip westward, which suggests that the domi- 
nant strmctum there is the limb of 8 large fold. North of Gertrude 
Cove the rocks of the Vega Bay formation seem to dip mostly away 
drom the gabbro intrusive mass, which suggests that the domiymt 
Imal structure in that area is a large dome. 

+ 

Most dips in the mcks of the Kiska FIsrbor formation ara bsa 
than IS0, and the dominant structure there mems to have resulted 
from gentle tilting of blocks between normal faults. The lowlands 
south of Risk& Volcano probably me downdropped on the north 
side of at least two faults that trend parallel to the N. 60° W. group 
of lineaments. The lava flow member of the Kiska Harbor forma- 
tion, mapped in this area, is the key bed that demonstrates this down- 
dropping. Some of the bedded rocks of the formation under the 
lnva flow membr haw dips s ~ v ~ r a l  degrees steeper than the base of 
the flow. Part of this dimrdsnce may be due to discordance of 



initid dip, but some of it seems to wpmnt  inhrmithnt 8tm-1 
dislorrttion during the accumulation of the sock of the Kielctr RarGar 
formation. The large submarine Haycock Depmmion to the Bast, 
and a smaller mbmarine depression due west of Riaka Vdcana, am 
a l i n d  with this downdropped zone. These submarine d e p d o n s  
are i n f e d  to be younger than the Kiska Harbor formation; if 
older than, or coincident with, the deposition of these rocks, the de- 
prmions would probably have been 1GUed. 

All the struchre that has been observed in the m h  of Kisks 
Volcano can be attributed to original dip of the flom and pymlastic 
layers that mh up the volmno. 

The known ~l;eologic history of Eska b h d  hgins with the emp- 
tion of bartdtic pyrocl&ic material and flows probably from a nrrmber 
of subr id  and mbmarine vents. This material a m n l a b d  to an 
d o w n  thichea;  parta of it were e x p o d  to mbaerial and marine 
emion from time to time and redeposited as oonglomemte and vol- 
canic p p a c k e .  Th- rocks, represented by the Vega Bay f orma- 
tion, ware disturbed by block faulting snd intrnded by small bodies 
of gabbro. Subsequently, a mmposib volcano grew above sea level 
north of an island compsseed of these older mks, and erupted large 
quantities of h e  dacits pumice, which accumulated in etmam valleys 
and sheltered embayments. Continuing eruptions d e p i h d  breccias 
tbnd kva flow of olivine basaEk and pyroxms basaltic andmite, These 
rocks make np the Kiska Harbor formation. AWr ma long period 
of amsion the island was uplifted, perhaps bg block faulting, daring 
which time mersl. terraces, now above sea level, may have bean cut 
by marim planation. During the Pleistmne, ice probably covered 
much of &ka Island perhaps more than once, h a l i z e d  volcanic 
activity began to build Kiska Volcano, perhaps during part of the 
e p h  of gIaciation, but eruptions continued until very recent times. 
Minor mounts of volcanic ash, mostly h r n  volcano~s on other islands, 
represent some of the most recent deposits on Hiska and Little Risks 
IsIand. 

Evidence of historic activity of KisEta Volcano is scanty. "121~ 
earliest report (Egbert, 1905) s h h  that solfataric =tivie was no- 
ticeable in the crater. Egbert'~ description of the form of the water 
corresponds closaly to that seen in 1941 ; thii suggests that the activity 
in the crater during the intervening years was probably no more than 
mlfataric. Newspaper reports in Jma 1943, shortly before the island 
was occupied by Amerimn and Canadian form, tell of an ash smp- 
tion accompanied by earthquakes, but in 1947, when the mountain was 
dimbed, no evidence of any recent ash emption, and no solfahrie or 
f umaroIic activi tg were noted. 



TAB= 1,-Chmnicd and epecirographic analyses and norms o j  igneous rmka from Kiska and %Ute K i s b  Islands 

Chemical analyea 
[AIIS~YS~S 1-6 by L. Kebl; 7-9 by M. B h ]  

SiO, __- - - - - - - - - - - - -  .---- 
A],&--- - - - - - - - - - - - - - -  
TiOl-- --, - - - - - - - - - - - - - -- 
F&08__,---------------- 
FeO-------------------- 
MnO ---,---..----,-.---- 
M u 0  ,-----------.------- 
CaO - - - - - - - - - - - - - - - - - - - - 
Na,O- - - -- - - - - - - - - -- - - - - 
G O -  - - - - --- - -- - - - - - - - - - 
H,O- - - - - - -  ---- - - - - - - - -  
B,O+ - - - - - - - - - - - - - - - - - -  
PaOi-------------------- 
Cot -__-_ - -. . - - - - - - -., - - -- 
F----------------------- 
BaO - - - - - - --- ---- -- - - - - 

Total -------------  
Leas 0 -,---------- 

Total - -______- -__-  

51.65 
19.89. 
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17. 76 . 69 
2 65 
4 32 . 14 
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