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PREFACE 

In October 1945 the War Department (now Department of the 
h y )  requeeted the Omlogid Survey to undertake a program of 
wlceno investigations in the Aleutian Islaada-Alaska Peninsula area. 
T h e  fmt field studies, under gencml direction of (3. D. Robinson, were 
begun ss soon ss weatber permitted in thc spring of 1946. The r d h  
of the first yeark field, laboratory, and librarg work wara msembld 
as two dministrative reporta. Part of the data was published in 
1950 in Geological Sumey Bulletin 974-43, Volca-aic activity in t h o  
Aleutian arc, by Robert R. Coats. The remainder of the data has 
been revised for publication in Bulletin 1028. 

The geologic and geophysical invwtigations covered by this repart 
were reconnaissance. The factual information presented ia believed 
te be accurate, but many of t,he tentative interpretatione and conclu- 
sions will be modified ss tho investigations continue and knowledge 
grows* 

The investigations of 1940 were supported almost emtirely by the 
Military Intelligence Division of the Office, Chief of Engineers, U. S. 
Army. The Geological Survey b indebted to the OfEce, Chief of 
Engineers, for its early recognition of the value of geologic s t u d i ~  in 
the Aleutian region, which made tb report pmible, m d  for its 
continuing support. 
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INVESTIGATIONS OF ALASKAN VOLCANOE 

GEOLOGY OF NORTHERN KANAGA ISLAND, ALASKA 

The northern part of Kanaga Idand, one of the central Aleutian Idands, was 
examined briefly in duly 1946. The oldeat rocka recognized cornprim B ~equwce 
of basalt flows and tuff beds, remnants of a cone that u7aa formed near the p e n t  
north coast. Them socks are believed to be late Tertiary in ege. dEtEr the cone 
wm partly d ~ t r o y e d  by erosion, a basaltic shield volcano ealled Molrnt Kanaton 
was built nearby, and an ita flanks at least two c o r n p i t a  basalt cone8 were 
formed. Near the end of Pleistocene time, foll&ng an cruptian of andcsitia 
ash, the oentral part of the ahield volcnno and the cones on ite h k s  colkapaed and 
diriappeared aa a reault of dowdaulting, leaving. a great caldera. Renewcd 
eruptions from the flmr of the caldera built up the present cone of Kanaga Vol- 
cano, which has h e n  intermittently Mive during historic time. All of the 
caldera rim except the southeastern part has been removed either by downbulting 
or marine emion. Some recent explosive eruptions have blanketed the ialand 
with baadtic and ~adesitlc p h c e ,  and have apparently flung blocks of lava a 
distancc of as much aa 30 miles. Baaaltic lava was erupted from the sidea of 
ICsnaga Volcano sa recently as 1904 and 1906. Pment activity is mild and 
fumnrollc, but minor, infrequent explosive eruptions and quieter extrusions of 
lava can be expected. 

INTRODUCTION 

T h e  purpose of this report is to describe briefly the geology, biatory 
of volcanic activity, and nature of future volcmic activity of the 
extreme northern past of Kanaga Idand. 

Field work was 4 e d  out between July 12 and July 22, 194, by 
Robert R. Coatzl, geologist, assisted by WiU F. Thompson, Jr., 
recordm, Performance of the work would have been impossible 
without the cooperation of officers and men of the U. S. Army, 
q e c i d y  of Lt. Col. R. E. W ~ r e ,  p t  engineer, Adak, and Lt. Col. 
C. E. J o h n ,  port comander, Adak. 

Kanaga ' IsIand is one of the Andreanof group of the Bleutisn 
Islands. It lies between the parallels of 51'40' N. and 51'57' N., 
and between the meridians of 177°53' W. and 177'42' W., and is one 
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of the most svutherlp of tbe Aleutian Islands (fig. 5 ) .  The arm 
herein called northern Kanaga Island ig m d c  up of the part of the 
island north of latitude 51 '52' N, 

The outline of Kanaga Island on the map mPbg. be likened to that of 
a pistol, the barrel pointing w ~ t ,  and the butt extending north. The 
landscape of the southwestam part of the island-the part coinciding 
with the barrel and breech of the pistol--consisB of successive 
marine tmaces, the highest of which is 600 f ~ t  in dtitude. The 
tmscas me dotted with l a k e  and partly dissected by streams. On 
northern Kanaga Island an rarcuata ridge, which trends northeaatward 
and is convox to the southeast, sisos to an altitude of 2,600 feet 
@1. 18). Many a m d  ridges extend to the south and east horn the 
arcuate ridge, and a few variously trending minor "splinter" ridges 
(Gilbmt 1028, p. 80-81) project from its steep inner scarp. This 
scarp faces, acroBs a large depression, the simple cone of K a n w  
Volcano, 4,305 feet in aItituda, the most conspicuou feature of the 
idand. In the extreme southeastern part of the depression lies an 
unnamed lake, nearly 1 mile long, which has no surface outlet. The 
cliffs of Round Head, the eastern extremity of the idand, expose a 
section through the southwestern flank of a minor cone, the site of 
whose vent is now beneath the Berhg Sea. 

9316 geo1ogic &tory of norbhern Eanaga Idand ia essentially tho 
hietory of the development of an ancient shield volcrtno (herein called 
Mount Kanebton sfter rsn obsolete name for the island), its decapita- 
tion by eruption and collapse, and the building of Kanaga Volcano 
witbin its broken rim. The racks belonging to the several ~ t a g e a  are 
d i n c u d  in chronologic order of formation, and they are ohown on 
the geologic map [pl. 15). The petrography of the rocks has been 
~~BCWSMI in more detail in a. previous report (Coats, 1952). 

IGNEOm BOCKB - -ED FROM VENT NadR NOATE C O W  

The rocks of a deeply dissected s m d  basaltic m e ,  cropping out 
on the north shore, are appafentIy tho old& rocks exposed on north- 
ern Henaga Island. They aro made up largely of lava flows, but in- 
clude s few tuff beds. Tho lava f fom are composed mostly of fine- 
grained, dense, dull greenish gray basalt. The basalt contains 
abundant labrdori te pheno~rpts~ 1- conspicuous sugite pheao- 

A csy~tg, and mce880ry hypmthene, olivine, hornblende, and magnetite 
grains in a groundmass of plsgiocIase laths, magnetite dust, and 

. orthoclase(?). Thase are the only aoch on norbhern Kmaga Ieland 
awaa-a 

y 



showing evidence of widespread hydrothermal al~eration. The dips 
of the flows indicate that their vent wss abut  2 milea ewt of the 
present summit of Kanaga Volcano. The raman& of the cone are 
overlapped by the  younger baaalt flow of ancient Mount Kaaaton. 

A thick sequence of basalt and andesite leva f l o m  is eqmed on tha 
inner face of the muate ridge of Mount Ranatan and on the d i d  
ridges diverging from it. The flows, avsrsging about 20 feat En 
thicknma, hapa an aggregate t,hiche.a of more than 1,500 feet. b w  
outward dips of 5'-14O indicate that the flows issued from n vent 
near the present vent of Kmaga Volcano. The distribution and dips 
of the lava flaw indicate that they once formed a broad domelike 
ahield volcano, much more extensive but lower than the present 
bone. 

W a t h d  d a c m  of the rocks are dark gray, but fresh sur fm 
are medium-*light gray. The racks consist of phenomta of 
labmdorite, olivine, hypemthene, and augite, and amemry magne- 
tite, in a groundrnass of plagiaclase laths, augite rods, magnetite 
banulm, and interstitid glass or orthoclase(?). A few of the lava 
flows mntain hornblende and apatite. 

In general the proportion of hyperathene to olivine increases from 
the bottom to the top of the sepnenee of flowa. Olivine bmdt i a  
mrnmon in ths lowermoat flows, olivine-hyperethene basalt in the 
intermediate flom, and hypemthene basalt and mdeaite in the 
highest one& 

Thin basalt flows interbedded with tuff-bda-the remnante of a 
composite cone built on the flanb of Mount Ranston--crop out near 
the wmt mast. The beds dip newly 30" away from the center, which 
was about half a mila south of the present summit of K m q s  Vol- 
cano. The rocks of these flows differ little from those of the earlier 
00m of Mount Kanaton, except that they contain s higher propor- 
tion of phenocryats, Most of the flom consist of hypmthene basalt 
and olivine-hypmthene baaalt, but a few consist of hornblende 
sndesite. The fragment8 in the tuff-breccia are d a r  to the basalt 
ff ows in composition. 

Many thick, low-dipping, olivine baaalt flows, exposed in the 
vicinity of Round Head, appear to have issued from s vent on the 
northemtern slopea of Mount Hariaton. The flows me t y p i d y  light 
pinkish gray or pale gray, and contain conspicuous Isrgs phenocryst-9 
of dwk-green ~tugito and smaller phenocrystg of olivine and plagio- 
clttee in a mediam-grained groundmaas. On the north, the Iava flow 
~ppnrently banked against a sea cliff cut in emIy flows from Mount 
Ranaton. On the south, the latest flow from L h h  northeastern vent 

'- - -.. * . .  
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overlap a flow fmm Mount Ksnstan. The outer dopeg of the cone 
built of these flows me somewhat less dissacked than a m  thoee of the 
cons near the west coast, indicating that the cone near Round H d  
may be mmewhat younger, 

Andmite t& fonns s thin blanket, widaapred over northern 
b q p  Ialand aouth and east of the cone of Kanags Volcano and 
the curving ridge bordering it, except on the summits of the high 
r i d g ~  aud on the. steepest slopes. The tuff blankat commody is only 
a few feet thick, but locally is 8s much as 30 feet thick. The  tuff is 
well exposed in a smell gully mbout 3,000 feet muth of the mutheast 
comer of the large lake and in a stream-cut bank about a mile south- 
emt of the game comer of the lake. The tuff is a rather uniform, 
fme-gmhed rook, only  lightly stratified. Where unaltered, it is 
light gray; where weathered, it is pde buff, New tho streamcut 
bank, the tuff is yellowish gray and contains frsgmen~ of pumica as 
much as a quarter of an inch in diameter. The pumice fragments me 
rather fragde; after shipment only 5 percent of a strmple of the carrrser 
material was retained on a 10-mesh sieve. Of the part thus retained, 
about half was made up of frsgments of mxidental and tbeceseory 
&, the reat of es8entid and cognate material, largely pumic~ and 
cognate q ~ t & e  mcka, 

The accidental materid includes querh4godrtae+biotite hornfels, 
amphibolite, anthophyllite-feIdspm schist, and biotite whist. I t  is 
inferred that the walk of the  magma chamber from which this tu£f 
was erupted &ended down to the sidic crustal rocks of continental 
type, not now exposed anywhero on Kanaga or adjacent Sands, ao 
far aa is h a m .  

The principal essential m d  measmy canstituents are labradorite, 
green hornblende, brown bmaltic hornblende, augite, hypersthene, 
rnagnetibe, apatite, and glas~. All thme constituents except the greed 
hornbIende are pram t in older volcanic rocks of the island and could 
have been derived from them; the o l d e ~  volmnic mcke probably were 
fmgmented by voIcanic explosions. Omen hornblende, howevw, is 
very rare in extmsive rocks (the mlm of the hornblende typical of 
most e x t d v e  mka is reddish brown). Its p e n c e  suggests that 
the tuff was far the most pwt the product of s My of deep-seated 
magma that was m p t d  so rapidly f he fiornbJende did not completely 
oxidize. 

R O C J g s O P ~ a a W ~ O  

, The cone of Kanaga P o l ~ o  consisb of interbedded hypersthen{ 
b d t  and hypmthene andegite flows, scoria layam, and beds 04 



tuff-breccia. Most of the rock exposures on the mountain are of lave 
flows, but a few cliff exposures indicate that the interior of tho cone 
probably contains a high proportion of fragmental meterid. Around 
the base of the steeper part of the cone are wide block-strewn area 
that have the characteristics of mudflows. 

The rocks are dark gray to black, gencrrtlly vesicular, and ara 
characterized by labradorite phenocrpts, 2 4  millimeters long, and 
maller augite' and hyperstbene phenocrpb set in a groundrnw of 
plagioclase microlitea, avgite needles, and brown glaas. 

Beyond the immediate dopea of the preaent cone, turf and under- 
Iying peat rest on a mantle of volcanic ash and pumice, which has s, 
maximum measured thickness of about 7 h o t .  Most of tho mh and 
pumice was presumably erupted from Kan* Volcano while tho 
present cone was being b d t ,  and some may have been dorived from 
expIoaive eruptions on other islands. Thk mantle hae not been 
shown on the geologic map, becauea it is so widely distributed it 
would obmme the details of the bedrock geology. The ash ia gen- 
d y  firm and impermertble, but it contains a few beda of pale 
pumice that are permeable and that Beme as aquifm. The removal 
of these permeable layera by headward erosion of s m d  streams has 
r d t e d  in the development of miniature cavea in the ash. 

The large lake between the cone and the mcutrte ridge aoutheaat of 
it haa often been ~howered with ash and pumice. Much of the 
comer pumice was IighE enough to float, and hes been concentrated 
on the east and wsst shores of the emall island in tEhs lake, and in a 
large bar of water-mrted stratified pumice rising abut  30 feet above 
water level in the extreme southeast corner of the lake. This m* 
terid wm not sepsrately mappad but was included with the alluvium. 

Following the deposition of the pumice, two more eruptiom of 
pyrodastic material from Kmqa VoIcano occurred. These are of 
special inkrest becausc they provide cIuea ta the kind of explosive 
activity that mui be expected f m  the volcano. Their produch, 
howsver, are insigm6cant in volume. 

During the first of these eruptions, pumice was sprinkled over the 
slopes of the volcano in two layem, the earlier one mnsisting of 
p a l m y  andmitic pumice, and the later one, of dark pumitx derived 
h r n  a b d t i c  magma tbat appeara to have remelted and patly 
digested the andesitic rock. 

During the second eruption, blocks of previously conmlidated 
pale-grby compact basalt were flung ever the lmdacape, produck 
numerous imposing impact matam where they fall on the lower sIopes 
of the volcano and producing other impoeing but widely separated 
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cnt- st least aa far as 2% d e a  from the summit. The largeat 
impact crater obsemed hm major and minor diametere of 20 and 15 
feet, and is 6 feet deep. Some craters that are 6 feet or less in diarnetm 
sre as much aa 3-4 feet deep. The basalt blocks contain labradorite 
and augite phenoffgsb and accessery magnetite in a groundmass of 
equant feldspar grains q d  pde glass. hgmenta apparently of the 
same rock, weighing only a few pounds, are present on the slopes of 
Mount Moffett on Ad& Island m d  near Hot Springs Bay on Tsnaga 
Isl~nd (Coata, 1956). 

The youngest roch assodated with Kanaga Volcano comprha 
four bmdt flows emitted .from the cone during historic or labs pro- 
historic time. The oldest of these flows, referred to aa tha early 
southwestern flow, rsppm to have issued from a fissure on the 
wuthwest side of the cone at an altitude of about 3,900 feet. It is 
now covered by s younger flow, called the late sonthwest.ern flow, 
at an altitude of about 500 feet. 
The next younger flow-the southem flow-apparently issued 

from the same vent as that from which the early southwestern flow 
issued. It was ponded against the bme of the armate ridge to a 
depth of at least 100 feet. This flow is perhaps the one emittod in 
1904 @. 79). 

A flow that also k u e d  from a fissure high on the southwestern 
flank of the mne-the late southwestern flow-imvera the lower end 
of the aarly southwestern flow and extends past tho caldera w d  to 
the sea. Another flow-the northeastern flow-moved northeast- 
ward from the crater, Its terminus is marked by a flow scarp about 
100 feet high on s gsmsy fist about 600 feet above sea level. 

The lah southwatern Bow and the northem tern flow wers probably 
erupted in 1906 (p. 79). All but the oldest of the four flows were 
extruded after the two explosi~e eruptions described in the section 
'%scent pyroclastic deposits." 

Tha flow8 resemble one another closely. Their thicknma on the 
steep dopes of the cone does not exceed 20 feet. (On the geologic 
sections of plate 15 their thicknws has been exaggerated for clmity.) 
The southern and northe~tem flom cenhin labradorite phenoapts, 
m q h g  in length from 0.1-3 miuietsrs ,  smdler augite, hypersthene, 
and magnetita phenocrysb, and a few large olivine phenocrysb, as 
much as 6 d i m e -  across, in a groundmass of plagioclasa lath, 
augite rods, magnetite grmulea, and brownish ghs. The two 
southwestern flows are ~imilar in composition to the southern and 
northemtern flowa, except that they do not contain olivine. 



A large area of alluvium occum on the ewt shore of the island south 
of Round Head. PB surface forms a plain half a mile wide, rising 
from a few feet above sea level at the outer edge to about 40 feet 
above sea level at the inner edge. Where exposed by marine erosion 
the alluvium consists of intermingled ash, wind-blown sand, and peat. 
The plain probably is underlain in part by stream-tramported ash 
and pumice from the outer slopes of former Mount Kanatan. 

Narrow bertches covered by rounded boulders several feet across 
fringe the island. The highest parts of the beebches we aa much ra 
20 feet abova normal high water. 

The structure of northern Kanaga IsIand is diagrutiedy illus- 
trated by the geologic section of plate 15. As nearly as can be de 
termined, the rock units shown on plate 15 have retained their initid 
dips, but have been displaced relative to one another by numerous 
faults. Some of the faults a re  probably older than the formation of the 
caldcra, and some came into h t e a c o  at the time of formation of the 
caldera. Northern Kanaga Island appears to have h e n  a reletiveIy 
stable pltttform for a long time. After the volcanic: structures were 
built, the platform aa a whole was subjected ta vertical movements, 
and parts were subjected to dodaulting, which mused fragmentation. 
Deformation by compressive stress has not occurred. 

A group of faulte cub the rocks older than those of Mount Kanatan 
near the north mast. The trends of hhese fadtg range from N, 47' W. 
to N. 30' W. All tho faults me vertical, or very nearly so. Dah are 
not available for determining the d k t i o n  of movement. The wall 
racks of some of the faults have been hydrothermdy dtered for con- 
siderable distances from the faults, but the naturc of the alteration 
haa not been determined. 

The mcuate ridge, ih steep inner face, and its radially disposed outer 
ridges constitute the most unusud feature on Kanaga Island. The 
outward dips of the flows composing the ridge indicate a common 
source from a center near the present summit of Ksnaga Volcano, and 
it is partly on this bash that Mount Kanatoa is assumed ia have 
existed. The ridge is clearly a remnant of a former large volsnic 
mountain. Several explanations far the diaappeamce of moat of the 



upper parts of Mount Kanaton and the formation of the ridge me 
m n a i d d .  

The ridge could conceivably be a cliff produmd by marine erosion, 
axcept that lsea d8a developed in relatively simple structures com- 
monly are straight or convex, rather than concave, It might ba 
explained as the result of a gigantic explmion that destroyed the entire 
summit area. Such an explosion, however, would be expected to leave 
enormous quantities of coarse, angular basdtie rock debrkvolcanic 
breccia--on the fl a* of the volcano. No breccia deposits are present ; 
instead, the ppdas t i c  eruption preceding the formation of the ridge 
deposited very fine, andesitic tuE in a thick bed on the outer slopes of 
Mount b t o n .  

The most tenable explanation for tha destruction of the a u m m i t  area 
of ancient Mount Kanaton seema to be that of collapse by dom- 
faulting of the central, part, forming a caldera of which the arcuate 
ridge is a remnant. How the space for the collapsed super~tmcture of 
the volcano was formed remaim an unsoIved problem. The total 
volume of the blankst of ejected andesitic tuff, even wumiag an aver- 
age &&new of about 30 feet, whicb is the maximum measured thick- 
ness, is inadequate to account for the space into which the upper part 
of the cone collapsed. Additional space to accommodate the collapsed. 
mf was presumably provided by withdrawal of lava through ~ub-  
mtbline extru~on or intrusion at depth. 

There ie wndderable evidence to support the conclu~ion that the 
m u a t e  ridge was formed by downfaulting of the central part of 
Mount Bknaton along lines tmgential to the contours of the mountain. 
The simple outlines and undksected form of the h e r  face s u w t  
that i t  is a fault scarp. On the south side of the ridge, south of the 
highest point, a recent f d t  parallels the crest of the ridge; the 
narth side of the fault is downthmm a few feet, as shown by the 
displacement of the surface where the fadt crosses ridges. This 
fault is conidered to be a branch of one of the faults along which 
subsidence took place. The major caldera-forming faults are not 
exposed. In a few places the scarp may nearly coincide with the 
position of a principal caldera-forming fault. A zone of rock altm- 
tion in the w d  of the caldera, just north of the northeast corner of 
the lake, suggests the presence of one of the major caldera-forming 
faulta. The conspicuous short ridge at the west end of the lake md 
the northward-trending ridge east of the lake are both believed to be 
downdropped blocks that have remained at a relatively high 
elevation. The arcuate ridge may be the remnant of a rim that 
originally encircled the caIdera, but which WM destroyed by sub- 
mquent marine erosion or downfaulting, or the caldera mas never 
have been a completely enclosed depression, 
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The dative age of the rocks of northern Kanaga can be deter; 
mined fairly mumbly from superposition and the relative degree 
of dissection by erosion, but the actual geologic age of the rocks can 
be determined only with difEculty, as none are fossilifmua. 
The shield voIcmo of  mount Kanaton does not appear to have 

been glaciated at the level of the present caldera rim, although ai 
volcano on Tan- Island, a few milea to the west, shows much 
e ~ d e n c e  of vigorous glaciation at corresponding altitudes and Bame 
evidence of glaciation down to sea level. Momaver, the caldera 
wall itself is unglaciatsd, although ridges of similar dtitude on southern 
Adak laland have been trimmed and sharpened by glacial erosion. 
On the other hand, Mount Adagdak, an isolated mounbin on nearby 
Adak Island, is only 500 feet lower than the muate ridge, but hsa 
not been glacially dissected though it is of preglacid age. It is 
inferred that glaciers will form on a mountain whose altitude ia 
about the same as that of the lower lhit for the amumulation of 
glacial ice if the mountain is one of a group of peaks of about the same 
height; but not if it is an isolated peak. The lack of evidence for 
development of glmid cirques on the calderarim does not, therefore, 
indicate that the caldera, was formed after the dose of the glacis1 
epoch in thia area. 

The absence of signs of glaciation ~ e e m s  bat  explained by m d n g  
that the construction of Mount Ranatan and the composite volcano 
on its mu thwest flank was re1 atively rapid, beginning in late Tertiary 
time and continuing into Quaternary time. Therefore, glaciers had 
little opportunity to develop on Mount Kmaton; thme that may 
have existed were probabIy mall and confined to the slopes of the 
volcano above the level of the present caldera rim. 

On the basis of the foregoing interpretation of the age of Momt 
Enneton, the leva flom extruded from the vent on the north coast am 
wumed ta be late Tertiary in age, the flom of the mmpoaite Bone 
built on the flanks of Mount Kanaton sre believed to be late Tertiary 
and Queternary in age, md the present Gone of Krrnage V o l w o  is 
believed to be Quaternary in age, as are the p m a s t i c  and duvial 
deposits lying on bedrock. The collapse that crested the caldera 
probably owmed toward the close of the Pleistocene epoch, 

QEOWGIC ELX%TORX 

The h o r n  geoIogic history of northern &nags Island began with 
the opening of a vent about 2 miles etsst of the present su-t of 
Kamga Volcsno md the mnshction of a md cone. The cone, 
which wwaa made up lmgly of baealt flows, was p d y  destroyed by 
marine and ~ubaerid e k o n .  A broad -shield volcano--aaeient 
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Mount Ematon--wtrs then built of basalt and a n d ~ i t e  flom that 
were extruded from a vent nem the present vent of Kansga Volcano. 
After 8 brief erosional interv~l, venb on the f l h  of Mom t Kanaton 
were opened. A cone made up of basaltic flows and scoria was built 
on the southmhrn flank, md a ~imilar cone, consisting largely 
of thick lava flom, was built m a d  from Round Red,  ,which ,is on 
the present northemtern shore. After a period of quiescence and 
erosion, Mount Kanaton erupted violently, covering d but the steep- 
est slopes of northern Kanaga Tdand with a thick blanket of andmitic 
tuff. During or soon afafter this eruption the upper part of the cone 
aollaqd, forming a caldera. The northern and westem thee+ 
quartera of the calders rim subsequently disappeared benwth the sea, 
either by downfaulting or as a resdt of marhe erosion. After a 
brief intomd during which the blanket of andesitic tuff was partly 
eroded, the eruptione that produced the presenb cone of Kanaga 
Volcano began end continued apardcally to the present time. 

. mBTORIC AND G U R R m  VOLCANIC ACTIVITY 

The enrliest ~oI&c activity on Kanaga Island was described as 
"smoke" rising ebove Kanaga Volcano in 1790 and 1791 (Becker, 
1898). Infomation given by Qrewingk (1850) suggests- thst the 
48pm~kew was merely steam from hot springs m m d  the base of the 
cone. Grewingk gives Luetke as a reference for the xeported emission 
of smoke in 1827. The volcano was described aa having; been very 
active in 1904 (Jaggar, 1927). Am eruption in May 1906 was reported 
in a lettar to ths writer from Simeun Oliver, teacher at Atka, who 
obtained his information from William Dirb of Atka. According to 
Dkh, who wm trapping near Kanaga Volcano rat the time, earth- 
qu&& occurred and lava poujred down the east and west sides of 
the wne to the sea. It is possible that these lave flom are the ones 
a o w . p m t  on the southwest and aortbesst sides of the mne; however, 
only one of them m h e d  the ma. 

Thh existence of fumaraPea on Eaeags Island wm reported at a 
~ p e r g  early date. A~~ t~ Gmwingk (1850, p. 208) the occm11ce 
of furnarobe and the colIection of, sulfur were reported by Tolatykh, 
tho  discoverer of the Andreanof group. The sulfur was probably 
d e c t e d  by natives for use an tinder (Collins, Clark, and WaIkq 
1945, p. 26). 

Hut ~prings at the foot of the'moun tain, mentimed in many of the 
early records, were not found in 1946. At present, the most con- 
epicuous fumaroles are those no& the summit of the mountain on 
the southeast, muth, and southwest.aides. The most spectaculw of 
them emits ~ 3 0  much vapor that the resulting cloud can be men on a 
dear day from Adak. This fwnar01a wae not visible in the fog pre- 



vailing when we climbed L a g 8  volwa,  but several othem, bath 
within the crater and a ~ h o h  distance outside, were examined; 
Within the crater, which hss a maximum depth of abut  200 feet, 
several fumarolca were found in an area about 200 feet sqwm, mostly 
floored with white or brightly colored mud, presumably opalhe 
products of rock disintegration, Crusts of sulfur are common in 
fissures through which the hot gases ascend. The m h u m  tamper.. 
ature meamred was 104OC, and a faint odor of hydrogen sulfide was 
detected. On the eouthcast side of the volcano, several fumaroles 
emitted odorleaa wator vapor in smaI1 quautitiw. Some of these 
fumaroles are a9 much as 200 feet below the crater rim. The mmi- 
mum temperature measured was 102OC. 

FUTURE VOLCANIC A m  

On the basis of the historic and geologic rewrds, Kmaga Volcano 
must be regarded rn rn active volcano. Analogy of Ranaton caldera 
with calderas of other volcanic centers indicates that major eruptions 
~uch as the one that produced Ranaton caldera are not likely to  occur 
in the near future, buh minor infrequent eruptions of ash and coarser 
fragments, sometimes accompanied by the emission of lava, are to 
be expected. Nearby islands such as Adak and Tannga nay recoin 
falls of wh dming them eruptions, but, judging from the th ickn~ws 
of ssh beds that were pmbabIy derived in part from aimilm oruptione, 
the mh deposited on the neighboring islands from any ono eruption 
on Kmaga Island should not exceed a few inches in thicknew. 
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