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Intrul1 etion and acknowledgm nts.

In th summer of 19lLJ t vriter, then in Peru, was appointed a Research fellow al
t. Ha :raiian Volea o l{ e reh Assoeiation for the purpose oí reconnoitering the vol-

noes oí southern ehlt T special object of the undertaking was to determin
g~lich if any of the Chale n \ olcanoes i5 the most suitable location for a volcanological
bservatory and what loc~1 conditions or interests may favor the establishment oí an
b Q ,-1"vatory. The writer Lnd at Valparaiso an November 6g 1929 and sailed from
e e at the end oí his \"JO?' 00 February 12, 1930.
Eve:rY'llJhere in Chile th writer met with a courteous and helpful reception. Dr. Juan

eggen, Professor oí Ge l .i.·2'Y, and 'Dr. Carlos Bobillier, Chief oí the Seismological
....rvice, both oí the Schuo "f E~gineering in Santiago, aided in planing the writer's
'p to the south of Chile ~.1r, Fernando Griego, Director oí the Tourist Section of

tbc Ministry oí Commerc ( ..1inistefio de Fomento), to :v~om the writer was in~¡ro

duced by the Embassy oí t e Ul1ited States, gave him a letter adressed to the Prefects
of, the several provinces 1"' :.)_ mending th writer to their assistance. In the provinces

f Nu.ble, Bio-bio, and C"-u m, ;v~ere this letter ;:vas presented, the response of these
,~icers oí the Cuerpo ~ e rabineros, the military police oí Chile, as so ready and
mgrodging s to aro __ otroilg liking and dmirat'ion for the efficient body that they
¡¡:Di\;;§ nt. Further ce'" .o-:~_dgements4.0r hospitality are du to Mr. Ernesto Behnke

1flJ ra oí Cherquenco afi~ Dr. Federico Reichert oí the University of Buenos Aires,
rcr~ntina and of Caytl t . Chile. Professoli E. Porter oí Santiago aHowed the writer

uhlish a note expl. É. •• his mission in th IPRevista Chil n d Historia Natural".,

A r ce .... e o n s i d e red i n t h i s li e p o Ti t.

e area, consider in thi report is a narrow strip along the west fb.nk oí the
Ae~ extending flioa . t the city of Ta1ca (lat 35° 25' S) to the Fjord oí Reloncavi

( '"'1 tU o40' S) ,near P ~o . (.(ontt (Seepl. XX.) Widlin this area there are 9 volcanoes
or reportea to ave .....en active on the last century and many otherro only re~

Ryextinguished. Activ volcanoes ar not confined however to the part oí Chil
§sed here. In noth ro o t Chile t e volcano On~3 o the Bolivia border

in 1927, and f;¡;cent earthquakes (1,930) in thc pi'OVilllC of Arica ave Xl tE'..
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nt6 oí adivity of se'IJ ral odieli vokano §

"o~ Do in rche COli"diU@ east oí Sall1rciago.
t regien oí the ca~ Is Olí gjo¡¡da • Ol!!

023 etw e Lnt. 30 '. nd Lat. 45 S. have

i nowh re mor t ara 140 mile5 wideo it is
ctiU nano '1 r strips: n co ~ l'ange. the

al th~ A aes l
•

V~ ""t' short and quite a .
ut o~ Ay fe~bl~ g d very local
__23 oticed between the o'@~-

~" OCC1\1ll" so flrequendy
........,·~'¡~v,.·,!!S is the possibility 0«

~', . whkh cªp~ mo§~ ca
c¡,e by . §h faliso and nOl1llZ ~t}

t h e vol C; a n o le s .. G neli'

The volcano s oi southell" e ' ~ ong to typ that combin § ~p\osive eruptAons
with lava nows. a\tho explos!ve c' ominates. In size they cannot compare
with such giants as Mauna ~a a • ~ea in H"'! :vaii, but Osorno rising 8560 feet
above La~e Llanquihue is a moant . of no u lo: size as are a180 Llaima and Villarica.
Tbeir ""llape due io a predomin me. .0 ive eliuptions f¡¡om a central vent terrnds
to b ste~ply conic331 with concavc :} Villarica. Ooorno 2nd Antuco. especiaHy
whe~ vñe ¡¡ed from certain directioZlr.. r.. 1fully symmetricaL (Se pI. XIV lig.l L)

The eh·lean vokanoes seem to b_' "f'H -hmlY extinction. Many are long dead and
already partiy destroyed by erosion, (), r, unly by their undissected fOf'm and
h ~misoion oí steam that they are 5tall , .te Itlally active, and only a few ha'ge been.
c~ive i he last century. For one uf tl'.~ ~ .. ole noes to hav ~en active more than

ce OT twiccz in t :venty years is most urw 11. i antA In th ar a, undelI' considel1"ation onJy
the cone "Quiznpu14 nd the volcano Lb . ~n tÍ .3ve b n so ac ive in the last century.
Ql1l the other hando the geological record. .c IS a~cially weU exposed at Antuco

ílld Calbuco. s OWS that during an arh r eh eru bons oi uch gyeater violence
took place. The extent and thickne oí t r: older vole nic depo""its point not orAly ~o

0~ch rrrea X" roptions but also mor f = __ 1 ones.
T e ode~ ero tROOS fOl' which tiC1"e ",,!'"l Y da ,

Th Y h~ve a~ ti been accompanied b: qua J

on o ah o Ii! o~parent co~ ection h • ni ti ,,~

li"e ~ of a Yok~no and one oí tile dest... rthal~!!firl.CS

a iiUle fn:sih íf north. The mm~t dang ....v
s~dden finad C2U~& by th lting o
the vokanoe::ilo Little damag~ to hUm.8D

fali as noW' by lava f1ow§.

,\

, ' . l.

Co.• 1923.
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, • ~ • J ••~ ~ J; di'" ctio. or., Cli e ~'" Q-

cliuptiora~ m.l\Ggc;;:;¡~ }r nt voA :'1,=

1 .. _ 2 n9 . "'f?ma li"eselrvoirs. hl tlhcse 9 ,'JlaU
f r ~ cong period and mny bt; exp ,c"wl

. ~ "-J.,' i Y In e O~7n y t bE'ge propo""tio~

nny off thc recen flo vs. Aova 
-:; , ..A::O';~\ty f felhe m"'lgmns ~¡rna ~h.e x-emd\\:Rnl[5 ,

. ~ivc. Pn.. C~tplosive natulI'(; 'oí vokanor;s
1 f:mt it f"" ms possib!e tha~ ~hru adva,,:CliB

' ]J 6t",n~ oí viscosity and ~o favO? e:r'pl -

\i :lbcn POU!I' d out _ Jo"'rry::tnUine m gmas pliod\illce aa filows.
, b,t¡ns telnld. to tah; the aa sttrncfr.n1Je. ll

_o:~-...,i""'. n:lS been E\ble () prroce~' ~l!.Dde"

:"'. Ira ¡:'e case oí the long flows oi 'fau.na

_ pro ee~ed Oln the st!d3ce so that at él, di
. ,.", _~ hiPotheSRG oí Í!illfcllt'Htelllluric cliysttaHi

_,j ; L il o1l11y OR'Ae oí the methods by
va o. eli'U tio wil tal~c .. e na fOll"m.

Possibilities f r obnenl(J.~o¡ry.

The two vok.:uftoes of outheli~ ChLe _~ ,ta ~e 9 gites for & volcanologicaU ob-
se atory al\~ LlnÍlmn un Cnlbuco.

Llnirn has becn moll" frequently ac,-: . .d its eruptions as sho VD by
ex ologicaJ evidel.i1ce:J.5 "eH as by the ~~ _, ~ ~~ ...o:ry oí ñta 1.'\..C8 te nctivity are cooomonly
tJ.ccornpanied by nD.va fountains ano no~r ,> • _ - .... :H3 Ct:L"",~ co r~ nhnost P\lJ!liely alll e¿~plosiv(;

vofica!Bo. The grre~terrnctivity oí Lb! .. .. '. F"'CO?i3~~"_A i n~ n obselTVatO¡¡'1j s~~ti~Ii1
i , Xouev !i', oP§set by ti e farr glieate e :.. ... y oí! Ce.u ~o.

eLe? 1!enco, e AAearest viUaf.?"e to L _ . _, is eO::'2_ j ta ~emtJco by oad tréÜt1
§ervace OVCé s~andalid gauge tliacks. c:;:~:...:; of its .::. ~. o ~ 10000 feet Llaim~ ig c()-

ea Une yenir éJ,lfOUll1 by 5now aüa icc¡ '"' drAri!n[3' e ", h-<s lFainy winteli9 the ~mo'J'J

extenas dOWli1 the s!opes weU belo\7J ti:::: ......__1 r rae. n'vcn In D mme¡¡ the asee t· oí toe
volcano i"equilies ice-pidm tillld llOp u.

Calbuco volcano is t1eali he littl"" r' ~Y

Gell"man ~ ?rnRliAg district. Ensenad
======"""'=========="""""'====================
g Emc!1'ooa, O. R.: =he forrmnilioliíl 01 o

Ao. Jo ro. Sd. 1926, R2. 109-114.
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üectcd ~o Puerto V nrnD Cj "::J la1i" selíVi
by a fairriy good auto liO::: .

Calbnco is only 6600 r"" higlh so that it is almost bañe f ~ ~ o "i
that time the ascent i5 ens· y m~-rlI from Ensenada.. Du L g t, e wint '1.

oí the mountain but dOCJ rilot often st:1Y on the ground at the el VD. ·1011 • t

élnd Ensenada. An obf:~~ €ory near the lake would be able to keep falf ..

of the vo1cano, except foy ti e frequent douds, ~n.d by sorne iVod 00

rnake the trip to t11 s amit e sy in summerr and pr'Obably possible in j

Cnlbuco is rarely i e ption and perceptible ea.rthqu~hes are unCOlilTU~Uf¡

stnct. There are hot ~ nlngs 10'iíJ dm.7hl on. t-he ountain tbat migh give v. l bt{(,' l1\,

fOll"mation, and the i rncdiate district contaim~rnax yvokmlic fcatur si eluclir: (l 1':..' "')
o qui~5cent volcano, nm] Punti gudo, a de~d ano p~rtly dissectec1 Ofie. VVith
vatory a! Calbuco as B bas~ it votdd be easy ~o stablish oc31 seismogTap~__t !.

ViUarica and Llaima9 nnd possibiy faí"ther north aRgo.
Th cosí of con§tn.M:~ioll1oí a V'lell-mnde 1oo"¡¡en brnildiilg :lith concrr ~e hmd

the ~i2e oí the KHc:m" ú...,3e¡¡¡¡atory" Ensenad DOU1d b b t ¡¡een O2000 an C •.
T . 1ilorai and ~~."""J1'r"f ov.nppm1 el about ti @:2 n local ccientists ca&"! ~ (PO)

r dg~Y wi h n feil rnerchants a d hotel h\.::e Ji rn mig~h fOhm the iludeu
~ t <z H ~JaiiEl Vokano Re2e8!i" t:il AssodQ~ioí!.

Vc~ OfiM~~9.

e volcal!loe~ b tween the 1 titudes oí 30-45° SOU!'"

long. 69 o 49' '"
long.69 55'
Rong.69°
lon¡x. 70 0 21'
lo g. e f l' \.

lato 33 o 24' S.,
lato 33° ~7' S.,
nato 34° 109 S.,
lato 4 o 49' S.,
1 {c. 34° 32' S.,

js~ [5ivcs aH volcanoes between the latitudes of 30 and 45 o south, ~

c_ on the map oí Chile (scale 1 : 5OQOOO) issued by the Mini, tf'f

.~ (emento de Tierras y Colonizacion in 1928. The positions and fi!&r:A rr;
.( ~hc v le::\. 3 are mhen from the same sourc . Th bllief dat son. th acai\ ,t t ..J:t...

vo!cnFtO s a~e derived oostly from Martin.1.

TUPUfl . ídto:J 5640 m,

San josé D 5830 m.
Maipo 4 5Zg'Ü
Tingu'ririca 4280(?)m,
Voleancito & 36115 m.

artin, Lao!'_ k'Un(k~ \70il Chile, pp. -90, !923.
Prob~bly e,"'·ítiv(; ·wi~ ...iLl tlle la§~ cen~ury.

l) Active in m2 and iDS.

Q Extinci.
In tbe rgentine Repu -:



long. 70° 02' Vil.
Ion . 70 o 36' \'IIJ.

IOalg. 70° 35' VV.
long. 70° 39' Vt/.
long. 70° 47' \N,
\onf? 70° 46' W .
long. 70 0 52' W.
lonf.r. 71 0 30' W.
long.71 20' W.
long. 71 0 l' Wo
long. 71 0 27' Wo
long. 71 0 39' W.
10li1g. 71 0 35' \'Yo
iOll1 r7• 71 0 44' W.
long. 71 56' \'111 0

10 g. 71 0 43'
long. 71 0 30' Wo
long. 72 o 02' \1/.
long. 72° 01' V.
long. 72° 07' \V. (about)
long. 72° 16' W.
long. 72° 29' W.
lona. 72 o 39' \N.
long.72 26' W.
long. 72 o 32' W.
long. 72° 40' W. (about)
long. 72° 27' W. (about)
long. 72° 33' Wo
long. 72 o 48' W.
long. 72° 54' W.

. ",4° 34' S.,
'.35 0 l}'S.,
.~soi5'S.,

t. 5° 3B' S.,
p • 35° 35' S.,

. 35° 3 ' S.,
h . 35° 39' S.,
ln~. ~ o 50' S.,
Int. 3io 25' S.,
1 t. 37° 50' S.,
l t. 37° 56> S.,
lato 38° 18> S.,
bt. 38° 23' S.,
lat. 38 o 42' S.,
lato 9° 25' S.,
lato 390 31' S.,
laL 39° 39' S.,
lat. 39° 55' S.,
lato 39 0 56' S.,
bt. 40° 35' S.,
l t. 40° 58' S.,
lato 41 0 07' S.,
lato 41 0 20, S.,
lato 41 0 45' S.,
lato 41 e 53' S.,
lato 42° 20' S.,
lato 42 0 48' S.,
lato 43 0 09' S.,
lato 43° 10' S.,
lato 43° 26' S.,

JO Om,
2 40 m,
2 60 m,
3740 m,

2360 m,
2430 m,
2240 m,
2490 m,

2660 m,

201S m,

2010 m,
1670 m,
lOSO m,

2470 m,
2020 m,
2300 m,
20S0 m.

4SC'iJ) _,
3~#-O m,

40...0 el.
3250
323003.
3810 m,

35úOm.
3000 fU,

ZggO m,
sOlO
.,~O

Overo°
Pl<1íac~ o
PetE 3. 1

Desea ezado Chico G

D scabezado Grandeo
Cerro AzulO'
Las Yeguas o an Pedro
Chillan (}
AntucoO

Copahue
Callaq~ en (01" Cal1aqui)
Trolguaca
Lonquirnai 9

Llaimao
Vil1a:rica s

Queb' pillan 9

Lanin 10

Shoshuenco
El l\1ocho u

Puyehue ID

Puntiagudo 113

Osorno UI

Calbuco 11l

Yate 14

Hornopieren
H uequen (01" H uequi ) 1&

Minchinmavida 16

Yelcho
Corcovado
Yanteles 17

6 In the Argentine Republic.
7 Active in 1762, 1835. 1837, 1378, 1889, 1890.
o Notes on activity in the texto
o Extinct.

10 Long extinct and partly dissected.
11 Shoshuenco and El Mocho re sometimes

known together as the volcano" Rinihue". Re
ported active in 1907.

111 Notes on activity in the texto

13 Long extinct and deeply dissected.
UI Not a volcano according to Prol. F. Reichert.
1 Active in 19Ot>.
10 Active in 1834-35.
11 Active in 18J4-35.
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Bis/o1")! - Accordint7 t A~ nbUrU3rla (Martin p. 85) e",. ro-Az i (

enllpttion on Nov. 1847. Latc1 ~raveners have lreported thnft Uüas clrtRpfo)
birth oí a nel"J volea o o t. ~ north slope of Cerro Azul. Lateli €X"UptiOíllS )J •

in li9XZg 1921, 1922, 192.~. 1927, 1928 and 1932 9•

~~- ,,-,_ro o Q"IJ1il e lmd lDe~ ~~or&@ Oñ

Lota/ion - Nora~~a Ol Cerro Azul ar h70 €xtinct voicanoes Descabeca o G~ ~ •
(..the big beheaded one") 12,500 feet high. and Descabec~doChico, 10,650 fc~t tU-'
As their nnm Si i ply they are squarely truncated cones. Xli'! tbe region ~roti! tI
are many hot~springs, and a liule farthell north stands the vo!cm:ao Pe~eroa ~Jhich o

active i the 18th and 19th centuries. .

e iinn !(i.

Lo&ation - The vokano of Chillan is not shown on th.e ma.p oí !che Departemell1to ~

Tierras y Colonizacion. It is in the province of Nuble, southeast oí the pro lTincial ('
pital. Chillan. (PI. XIV, Fig.2).

History- Chillan is reported to have been smoking in 1'150 and was in eruption fro._
1861 to 1865 commencing a few months after él destn -; c'1Tthquak near :Mendozn
in the Argentine Republic and the simultaneous exti .. _ oí the volcano Antl.BCH

(Martin p. 85).
It became active again on Aug.6, 1906 and remain . ¡ve for about foulí mont -

~ccording to the mayordomo of the Thermas (Hot Sp_ ) de Chillan, aman who h,..!\
known the region for 50 yeam. During this eruption the , o jected a:sh a.nd glowi ~

stones; bui: there were no lava flows. A glow could be.. over the CK"ater at night bUI

no flames. A dall ¡roar accompanied the eruptions. No car hquakes were feh at th"
hotel at the Termas at this time, and in general earthquakes there ai"e llare, being (Jnh

the feble echoes oí earthquakes felt more strongly in Chillan. On the 16 th oí Aug., ! ( Jt

occurred the terrible earthquake which destroyed most of Valparaiso.
On Nov. 20, 1929 two small plumes oí steam were seen issuing from the cone hUI"

in 1906 and called "El Volean Nuevo". The volcano oí Chillan can best be real
from the city of Chillan.

Local Geology - At he station oí Esperanza the river is in a narrow vaU y t
walls capped by lava flows. From Esperanza to Re'CÍilto outcrops of lava re." .
the tré!ck. The road from Recinto crosses over to the Río del Renegado. T,

1 Servo Sismol. Chile, Bol. 19, p. 21, 1927. II See also Z. f. V. 1933, 15, 100 and I

24,300. D. Red.
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Hillory - Aec ~,-"Jfl t.O ílartin (p. S6) Lo- r.; ·mm pted i~ 11353 rad le~ in June
1 il and Deccmbcr 1 09.3 The voleo no is n fie3 trm ..cate COlla hic ¿fütance
ho :75 little dissectio:i1 by erosiono About 3V - .. rt!h'"7 '"'2 oí La;'(!r iJ:nei is ti e

vokano ~¡rolgt,\1ac ~ ,,- lncated cone like LonqtAic· . b tt Dlle eílcded. h 1'\':) n t ~ojd

f :ldivity. Both vokc.:mo"'s ª!I easily accessibL rracautií1ft.

L8~C

lHisttwy - According ~o artin (p. 6)
emitted high moke dOUldg in 1864. O
:r¡-lich lava masses ,\;J :re poured out tha~

lasted two days ali1d change the shap (t~ re""s \7i

made to the writC:;1 jo Cherquenco that t~e outh""wsí SUL ñt cone firnt
t venty y ars agou.) Liaima was also" iv ll9 2

In 1927 Llaaron Jas active {K'om Ocf<. 5 ~o t11lld

At the town Cherrq enea 15 mil~ {ro th@ C!i'3~er

qVlakes, hut the eruptio was accomp o·~ by 2. bterranean liOUa" r "'~..~ o

stant sea. The ~olJlth.ea§t ef'a~c¡¡ w~s th more adive aH:ho \Che nOli~h\'7e~ _ oked.
The emptions built Vlp the southenst cone ffAoticeably. At night ~O~QUL.. of fire nd
ineandescent rock~ were throw!1 ñ¡¡¡¡to the u:fj~ Md a I4rrive¡¡ o fire P

' rn~ ~W7 the south
(llope. The writer could íind flO _ig'El of n recent inva fiow undel! ~ ..e C:":'_ "J nfl the south
ern foot of the summit cone, but there ay lave b flo 'iIl f "= .. - ~~d to the east.
T "lO OA' hree inches of fresh biac scoria Iny on _ ice on .... ; .I>~ dope. It may
na.ve come fllom the summit crateli or f .y;::J a fo Ril~ in att t e ~ ~-.'·cP .<f a €lo 'l.

During íhe eli"uption oí 1927 ash an JHli Uf? o a () t 2 ~ . etcll f U at the
wmiiRl oí Cas·miro E crib o, thr ,., ave ·nes i (}3 j (ll the ¡rnorth side

of the volcano. Emhquakes were fe! q íhe ( ~.. -J enough so that
fi ero "'-cut s w iealThing ngainst a house :::rme~ ~ b' ... li'lij~a g3inst the waU.

! Brums~n. J.: Oile!!' e liJ Ut5prU!lg derr Chib..;,;';'"
chen Seen. Dcutsche Wiss. Ve'!:. Sailtinao L_ •

_ 021':22. - Seenhl@ Z. f. V. 1930. R W&. D. ~~j.
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_2 laim ~s ern~ttinl7 d ~ns_ "Jite smoke from both. ~ummit erra ....1'f'.p.

(C! ~~ pI. XVII, fir:? 8).
Ú~ JI Ge'.,!0:fY - No plutonic Ol' jc rocks "Jere seen near Llaima. l\1ost

OC e __ UplciH1 ( round Cherqu neo'seo .,., ~A by _ Psoil hut in remar!'abJe deep, straigh -

aided gorlies cut by rnany oí the gt~ ~_.-a <:1 ~bedded volcanic sands are exposed, and
al ng the Rio Quepe below Chei'q -__ e p.e dil"fs oí columna!" lavas. The doub!-;
con~ oí thc volcano stands on é\ \"Iid .!J ~. co~_ posed Iaig ly of aa flows. One lagge
ci~def cone wt th west edg oí t .i _' f 1 consists oí blad OK: locaUy red basahic
sco~ine a!?d _~nli1Y broken bombc • 1 ! !l"C:; old eones extends off to the nort'-
eo.st,tlndothcrcone~we¡-eseel'1tot-~..... ~'. '7.'2R"ethesudaceofth.ev -;c: qicpladmm
in not covercd by \1 '1 flo :15, it hM n e"" .. J f j~cted blocks, pie"cn OY . ¡;..~b ~ 05 ~ and
black scoriaceous pumic . The g c' •.sly extended.lov1cr do~;n -o';'nd have le~t

po!ished flO¡;7S on the florth "Jes c_...... _ n:: . oTuines O!l1 the southwest to ma~cr theili"
position.

AH lavas ce n or eolleeted on L! alts. Those with recognizabl phenoo

crysts genei'aUy show feldspar ara

History - Aecording to Martin (p 111 rica rupted lava in 1640, and in 1876
its glow could b seen far over the lau f () the oecan. Mi'. atto Gudensehwage:r9

~Q, agcT oí a hotel at Pueon, says t _ t '0 ca o had been. activ for about a yeali"
'J e in 1910 there was a great SpOLt oí i.r ~at caused an avalanehe 01' flood oí X'odl::,

snow and ice flrom the glacier on tI. e'"' t ,1!~ oí Villariea. The flood reaehed Lake
Villariea at Pueon. There was no earthqua .., t this time althothere had been one in. 1907.

JYlr. Emilio Melcherp owner oí the f :' ) "El Vold]n" on th north slope oí Vil1aric3
about four miles from the crate first e ..,. to this re ion in 1915 and that time a glow
could be seen over the cI'atelr at nip-ht. This glo iII eO'1 he ~een UE'!tiJ c.bout 1918, and
alter it disappeared there was whit" .. filo ~"oI' stearn. 1 ·_~i year Mr. rllelcher c1imbed
to the summit and saw an enormous open crater with smouth inside waHs 41like masonry".
The crater was very deep, and "lnen the moke blew asid .. he could see down about
150 feet hut could not see the bottom. In th spring (north rn autumn) oí 1920 Mr. JVlcl
cher noticed that there was no longer any smoke. On Oee. 9, 1920 asevere earthquake
threw down the poreh on th front oí the hotAse at tite fundo and moved a large shed
three inches off it5 foundations. Furniture in the house moved from east to west (obh
quely do vD t mountain). There were tl1 e short strong shocks, and slight sAl '~p

t Se also: Z. f. V. 1933, llS, 195; 1931, 14, 79 ali1G
300; 1930, U, 103. D. Red.
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foUowed aH the night oí the ninth at intervals oí about five minutes \ 1

shak~about every half hour. At another "fundo" houses a d stables VIere h;1t ,

EarAy in the morning oí the tenth began an explosive eruption 'i,/hose cannmH¡

¡ d the windows in the house and Iasted for about 36 hours. In the night oí ft.
1 ~reat fountain oí fire was seen, hut on reconnoitering next day Mi". }Jie\cher t<J\1!

nlJ ejecta had reac J:d the snow line aItho he couId see that the snow near the ~u:

as blackened. In 1921 the cratell" was neady a11 filled ith brolten rock but 5m.O~
l. 5uing from a small crate::- which could not be approached. In December 1929 ViU 1

"las giving oH a thin c10ud oí 'white fume in which only sulphur dioxide cotllld t t' 1

tected b.ysmell. The fume vas sufficientiy dense at the su _mit on Dec. 27 as to n.o v y

unpleasant when brought over one by the changiug wind. The crater in 1929 "."Vn§ ~ t

as described by Mr. Melcher for 1918. The irmer crater 7as 200 Oí'" 250 feet acro_~ .
at least 150 feet deep altho the boUom could not be seen. The outer ¡im, where r

covered by snow consisted of slaggy lava mostIy bleached Oi' E"eddened.! (PL XVIII
Loca! Geology - Like most oí the big lakes oí southern Chile Villarica "Vas foS" f

by glaciers rising in the cordillera to the east. The west shore of the lake and t e
rounding country is of moraine and outwash -material. The east shore and the hu

island in the middle of the lake are oí ice-polished volcanic rocks. The pre-glacial la

in the point at Pucon are slight1y tilted. Sorne lVooded hills south and southeast
Pucon are also composed of vo1canic rocks, probably oí the same series.

Approaching the volcana from the north, one rides up a valley floored with fa T

recent flows and vo1canic sands. The sides oí the valley, especial1y the west sid
steep, but no ridges are developed along the inter-strearn divides, instead the vaH~

entirely sunk below the surface of the volcanic cone and strongly suggests a radial I

t!'ough.
Mast of the surface between timber line and snow line is covelied by a flo

there are a few rough pahoehoe flows. Basalts with abundant and conspicuoun f("
phenocrysts are coroman, and sorne unusual glassy flows wer seen.

Puyeh~e.

History - Very little could be learned about Puyehue (lVlap XXI). Tht"r~

be no one main crater, but several cones .oí about equal size can be seen !r

and there are said to be many craíers. In 1922 a Ci"ateli in the vió. sI\

Cauye threw pumice over the sUi'Tounding country. The surface of La: ('
covered, and pumice reached Lake Todos los Santosí:!.

1 See <lIso: Z. f. V. 1933, 15, 195. D. Red. 3 See also Z. f V lOcJ I~
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Histo7.Y - In th UVoyag of the E agleU unde1f the date of Nov. 25, 1834 Dar-
lfin s~ys, "The vokano of Osomo was spoutilrlFZ out volumes of smoke. This most

beatüiful mountain, formed like a perfect cone, and white with snow, stands out in

front oí the Cordillera". On the night Di Jan. 19, 1835 he observed an eruption oí

Osorno. Since about 1850 however no eruption is known, and for many years the great
ice mass fiHing the erater has been much th. same.

Local Geology - Very few lava flows are seen on th surface oí Osorno, but instead
it is cove¡¡-ed by harsh pemice and angular gravels, part\y thrown out by explosive
ernptions and partly formed by ell"osion. At the west foot of the volcano on the lake
shore just north oí Ensenada thelie is an area of fairly fllesh aa flows, oí different :lf?CS

as i5 shown by the size oí th trees growing on the. hese flows represent one of
the last phases OX activity and carne fAom the lower K»art of él radial rift zone on the
southwest slope, which is marked up to the edge of ~he ice cn~ by __any larff8 cinder
and spatter eones. Not aH these eones were tne sources OK 00\"7;'), but :AOst 4l: covered
only by basaltic cinders and a few bombs. A few inconspicuous cones ar sca:ttered
over the hole mountain but do not marr its symmetry.

The top ~hird oí Osorno is comple~e¡y covered by a cap of ice e~cept in two pbces
where a smaU bit of the crater's riro is e~~posed. The rim is oí black slaggy lava. The
width of the crater is between 250 and 300 m terso A small remnant oí heaí in the
crater rim k ps rene two outcrops balie al11d keeps open caves e:~dending steeply down
under the edges oí the great heap oi ice in the crater.

PI. XIX. fig. 11 is from a photograph taken írom the summit oí Calbuco volcano. H
shows Osorno volcano rising b tween the waters oí Lake Llanquihue und Lake Santos.
lakes once united but now separated by the long slope oí lavas and ashes írom Osorno.
It shows also the cours oí ~he Petll"onue river by which the waters of Lake Todos San
tos now find their escape to the jord oí Reloncavi after following along the hills oí
granite against which the lavas oi Osomo abut on the south.

enfib'@c .
Histo?'y ~ In his journal for Nov. 26, 1834 Darwin noted that Osorno volcano was

active and added, u Another grea? vo1cano with a saddle-shaped surnmit, also emitted
from its irpmense crater Hule jets of steam". This second volcano was Calbuco ll • POrí

forty years or more before 1893 the volcano was quie so that snow filled it§ crrater,
and a glacicli ¡ay on the south slop . In ]anuary 1893 heavy Iiains be an to faH on the

1 Darwin, Charles: The voyage oí tl1Re Beagie.
p. 292. Tbe Harvard Cl~ssics.
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