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Ai;i)'n.:jji; or T H J ; MODV.US sxovviJM. AM) 
FJ.i;!:;'i(̂ <:I'̂ rsj', sxuwi.iM'. ix 'nii: A X D K S 

M i c h i o N C K . A M i 

Previoi..-) studies 
Th* a*t'tu']f"; o f the iiio.-'vr.j M I O V U I I . . - (M.Vl.j an-I Pkisw i t iowi i . . ' : (Pt-L) m the Ar r ' j s 

have bccrj observed a/'-J. nicds nc ' by many aut l iur i , and tlie d i r t h.! , i ' b<;';ii •, •••iWA'.'-'d jud 
descdbtJ by Bruggen ( iVJUj , I k i m e s (1955 & 19o:.j, L i ibou t iy il'):L,), Ferjg!i;i (k*":''). 
Frenguelli (1957), Ahlfeld & Branisa (1960), Auer (1970) and Hastenrath (1967, 19; la & 
1971b). The altitudinal distr ibution o f the snowlines was shown graphically in W - E 
transects by Fl int & Fida!go (1964) and Hastenrath (1967, 1971a & 1971b), in meridional 
transects by Paschinger (l^Hl), Klute (1928), Bruggen (1950), l . l iboutry (1956), Wilhelmy 
(1957), V u i l l ' u ; ve. ( 1 9 / 1 ) ?nii H-v.tcnr^itli (1967 &. 197) znd in maps of isoglacihypses 
by l ' ib ' .K; ' :> (l')::h): f-eri;g'o ( l - k / ) , Hermes (!9c., j â ; ) N . , ^ i - i i : (1972) . 

S o n - o f the abovs trieat%.re<l surveys focii cd thcs! >:'t:i dov on particular areas, and 
sev^'a': v.hich dealt wi th the whole Andes region were poor in basic data. Most o f them are 
novj out of date, although Hastenrath's still provides an excellent summary. In this report 
I intcMii! to add nev, data to those o f Hastenrath. The data were collected mainly from the 
reading o f many sbieet,-: o f pr:,>t.:.-gfarnetric maps atid nb-n fr.)rii n'y field observatiotis in the 
central .Andes. 

Interpretation o f air pliotos 
Mar'}' air-pl'.olos Wi,Me available for the piiipo-^;, Tbev *erc uti'i-'i-d to disting lisJ; glaciers 

froni psrerii'ia! stiov,- patches and alsti tr> distinjfiii^h g!.j';iai cir^^iie-, from rion gla :•• •! laud-
forms that originated from vol.j i t i ic activity, large lai.''.-slides and fliivial a ' t i o t i . In the 
situation of having air-phi.>tos but no large scal-nl and photo-grametric ma^'S, thritv is no 
choice but to estimate desired local altitudes from the summit altitudes which are generally 
indicated rather well even on sma'l scaled map,. Ihere were tvvo diffic;.i!tie> in utili ' / ing the 
air-photos In sutne countries, the procedures of piir-basf- fron, militarv'offices a i t r o i i b l e -
sone, and in general tire photos are very expensive. 

Map reading 
Photo grametric maps only were avni'abl: f i r the purpos: P>rief inf inni i t i i 'n on large-

scaled fTiaps wli i ; : ' i base betti [ lublidied in each countiy is given in 'lable 1. 
A basic q u c t i o n and decision is how to se'ect an altitude that gives a representative value 

for a certain quadrangle Differenres in the altitude of cirque floors are the result of many 
local factors, such as tbf aspect (cirque orientation) with respei,t to tin.' sun t-.r snow-bejrir.g 
winds, the preglacial landfoinis, l i thology and geologic structure ( l l n w i n , 1972), Thi: nnisl 
i ir iportaii t of these is the aspect. Cirques display a strotig tendency to fornt on leew.ird 
slopes, particularly where long shadows prcjvide shelter froni the afternoon sun (nerhysbin", 
1968). In. his work. Porter (1964) considered only tlie lowest ninth facing cirques in order 
to eliminate possible errors inlierent in the use o f cirques o f varied aspect in the middle 
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fjhie I l'l,,'.to-tT.i)'.rt,i,_, Maps 

scale contour interval (in) publisher 

Columbia 
1: 50,000 

1 100.000 

20, 25 or 50 

20, 25, 40 or 50 

Institute Geografico 

C,(la//.i 

or 1 . -lU.OOO '0 01 40 
Instituto Gcigiafico 

Militar 

IV ru i luO.OOO 25 

[;,•!,• via 1, -OOOO ;0 or '5 

Cl.ile 1. ~0,000 25 or 50 

latittiOcs i)f the northern bixnisphere. In the so^^tli.cn K- .lisplv.ie, the low<'st s. i i i i}iTi,; ing 
tirqLies iwaX be cor,:-)deie(l. Of 'v f i a t ,i-.}H:et aie \hc ::li(ji:es thai lu^t be caipidnc.:! in the 
tropical or subtropical Andes? 

A .-use study oji this point wi l l be «1cscf:beii next, 

Ca.'-c! study o f the det . i ihd d i s t i i l i u t i 'm o f tlie snowline in a q u u d T i i j ^ ' e o f the Hrdivian 
,\,'nles 
Area snakd The •...ndiir.tiigle " l a g o Khara K k o t a " (National Map of Bolivia, sheet No. 
5945IV, cuuour iDte.val ?G.'n, scale 1 :>0,OftO) was chosen. I t is located in the central part 
of the Cordillera Real, whivh intei-.ects the Miow-bearing north-eastci'ies at . i j h i -.lOijIes. 
In this quardrangle, there ,ire .'9 i;c free c r j cs. 34 cirque glaciers and 56 glacicrtts o f 
hanging-glacier type. 

Method The landfoiins of the cirques and glaciers were interpreted from streoscopic air-
photos. The altitude o f the outermost part o f the cirque floor or threshold steeply dropping 
to a valley was taken as the cirque floor altitude. The altitude o f the upper crevasse zone or 
level at which a cirque passed into a comparatively steepened tongue was taken as the 
altitude o f the orographic snowline o f the glacier. Near the level mentioned, the contour 'ine 
appears almost straight, whereas it is concave in the accumulation area and convex ir, it,e 
ablation area. 

H}'ff,:i I . / , •/'/.•.»•/; -I'tirotk 1 13 ciiq-ie 1\-->tj(> v,e'« lA-u-M-A ' ic t - 'ccn altif>;ics o f 4'̂ SO m 
and " .̂̂ 00 m. 79 cirques o f low altitude are fiec f C;m ice today. 23 glaciers o f high altitude 
are o f cuque-glacier type wi th ?.n ice toi.gue. 1 1 glaciers are eniaci.ated and have receded 
fr^un tb.e outer .ia4s j f the .irqne fbaor, .As 'd'.i-vn in Figure 2, the :.-irque flovus rise in 
elevation in proport ion to the summit al l i tndo. The vei tical distances between the sununits 
and cirvi'ie Coors ranged from 1 20 in to 690 m (see Figure 3) . Variance in *he rlistance 
decreases in proport ion to lire suuimif altitude, Variarice in the Mivwlinc .'Itilude o f 
glacierets tdso decreases un pfvpn: t.'Mi to the s'uninit .dtiiude (see Figure 4), In •-nd.;r to 
eliminate possible errors, it is tints preferable to n>e ,ni.wlines located around CDinpaiatively 
low summits. 

Effect (>fi:\i»it .As - . IK . I .VII in Tallies 2, 3 and 4, (here is a significant difference in '.novvhne 
altitude wi th respect to glacier or cirque aspect. It is therefore necessary to uu l i ' c the 
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Fife, I Distribution of glaciers r ;! cl'qu-.* M . jMi. 'rrv,;. 
•'[,a20 Khara Kkota" , H'" TM . 
(af:o; M,j,„i'; i, 19681 

: f a n i .700 i 8 0 0 i .900 SO'IO ^lOr S,JT) 

C r q j e f l o o r a l t i t u d e 

•a. f. - I' 

5 t u . 

5001;| 

3 -00 ^01.' 100 

» 2 
- 1 

Fig, 2 Sunirnit i l t i t ' id ' , : v%. cirijiie floor altit i ide 
1 ( a r q u » ; . , : r ha v .S . ; ; l<) ,- ,gae 

2 e m a i a a t ' ^ ' t g i a . i c r i,a :i(\uc 
3 cu<̂ ue free from ice 

F'ig, 3 .Sumniit altitudp vs. vertical disfaria. froiri 
cir((ije floor to siiir.mit 
I cirqu- gli.iP! Iu»in« ice eongje 
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5 0 0 0 5 1 0 0 5 2 0 0 5 3 0 C 5 4 0 0 m 

I''ig. 4 Sun.mil altitude vs. "snowline' 
ol ' hanging glacier 

snowlines o f glaciers or cirqnes .vh, .s.! aspect is identical, even ni the tiopical ziine. 

Appropriate choice of a ^'rc',€ntnlive •.•:!iie fur a certain quardrui -(le As shown above, 
bo th summit altitude and aij.cct p iodurc local d i inges in sncwVne. 'Therefore, in order to 
el)i:.ana(e eirors .ir variations, only s >utb-facirig glaciers or .iicp-ies devc-Ioped around ccnn-
paratively low sum/nits were ad'jpted as tepiesentative. I f there are several acceptalde 
glaciers or viri j jes, the mean altitude of their snowlines can be considered as the represent
ative vah't f ; r the ^jiiardrangle. Mov.-ev-r, i f there is only one acct pT.sMe glacier or ciicpae. or 
i f iliere aie several glaciers or cirques o f obscure topographic appearence as regards t reir 
snowline, 'he representative value can be shown only in the form of a range or estimation. 

I'ield observations 
M> fi 'Id trips to 'he high mountain region of S..ufh America were made in l y 6 6 67, 

l c ) ' 0 - 1 and V) I'l -73. fhe area o f activity extended from Bogota to Chiloe Island, Chile. 
However, accessibility to snowline altitudes, even when it was o f a glacial age, was very poor 
in general. Only in the high plateau regions o f Peru and Bolivia was it possible to reach the 
necessary altitudes to observe glacial landforms easily and to measure the altitudes o f cirque 
Hoo.-s w?;h a baiinuct.-ic altimeter. A correction value for the altitude biased by daily 
baioinetric ptc .sure changes could be calculated without an automatic recorder, since the 
diurnal march o f barometric pressure change maintained the same pattern for days o f the 

Tdlale 2 .M'itudc of S. i .vline of Cirque Glaciers 

a-pect N NE E SB S s w W total 

n 4 2 3 3 7 7 4 4 34 

mean .s2';4 .s203 S263 5282 5256 50'>8 5224 5220 5217 

Analysis of Vdrijnie Uble 

source of variation sum of squares df V 

between aspect 142.-68 7 ?0318 
within aspect •a'IS 48 -:'6 34 56 
total •^3T,;16 .<3 

5 >59 

The l--valuc rur Ilic variation in altitude between dllferent aspects is si;: n'"' t'lt A the 
99.5 % level as K 7 , 26. 0.005) is 3.89. 
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same weatJuT t /pc at trai-i.t>J or s i iKt- . i j i a! liCuiides. The altitudes o f the cirque floors 
were measuied at in.my loealii i .- , in lv-r;i and Hi.'ivia. Some representative values for each 
locality are listed in Table 6. 

Sumnrnd^afioi; . i f data 
Data cid'e'itcd [ l O ' i i p icv i . " ; syndic-, atid ao ang.d ficvdv tiy i i . - ao: al\ i,ivCj u , I iK'y s, 

ani; tb.e anio'ii.ts o f data from each different source are specified in Table 5. f '(;ntt;ci| . i i a iy 
and foiitier tiend surfaces o f the snowline have been reconstructed from the data in l a ' oh & 

Table 3 Altitude of Cirque Floors 

aspect N NE E SE S SW total 

n -> ^ 6 6 3 13 6 1-! 9 79 

mean 4851 4903 4 8 : / 4960 4849 477/ 4732 4802 4823 

Analysis of variance table 

source of variation sum of squares df V F 

between aspect 
within aspect 
total 

267579 
941766 

120 'IS4' 

7 
7 t 
7:S 

38226 
!3;6-; 

2.88 

The F-value for the variation in altitude beiween dilfetent aspects is significant at the 
97.5 % level as F(7, 71, 0.025) is 2.47. 

Table 4 .Altit'.d- of Snowline of llangin? Glaciers 

aspect N'V, N Nf- E SE S SW W total 

n 6 5 4 5 12 6 9 9 56 

mean 5249 532V 527 5 526? 5 i 6-1 5 1 70 5136 5{h2 5200 

An-cl>'si.s o'" v.in.^ru*' '.jblo 

source of variation sum of squares df V 

between aspect 210558 7 30080 
within aspect 521717 48 10S69 
total 73};? ' j 55 

2 77 

The F- f-alc'' for ths . aii i. lo i.i ectuae becA e.-n different a^pei fs is sifcniri..':irt at ihe 
97.5 % level a. F ' ' ' , 0 i)}--) is 2 -S7. 

on MSI, on PS I total 

pieviniis study 144 47 191 
barometric measurement 1 14 15 
photo-interpretation 7 18 25 
map reading 89 203 292 

total 241 28.7 523 

Table 5 l).na sources 
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r i b i e 6 Alt itnde of nu>-li*rn sno'rA'Iine (MSI.) .lul Plci.. siK.U ' l int^ it'SL] 

l .J ' .J •••Mlf ,;s i i C iliJ he n i : i r i b e r s g i v e n i n (IK- R 1 .r i H' i Nv i.S ; IJ . r.-, c - • , a.b.ils -T',-v.:" i d "b" . . h . i h 
1 I f . ; . l K . i . - lia=.|"''* \, map reading a n d 1 .....eloc [ i . t . j s i j i t n : i - n ; . •,.<|.„:ly 

(N O I S) i . i n ^ l ' u .ic ( W ) locality •.tsi (in) PSLt.ri) data scree 

irj°45' /3°iiO' v:i"7i0' M-jg.!a>..-ji!i •/ fiiijjiia i 7llO in 

J i ' 0 5 ' li)"4.S' / r j O ' 74°05' M )|;ilal.:;lia 3 .001 in 

1 I "00' Mi"45' / S "|5 ' i.j"jO' M ii icclla.nie ;.;.oo in 

l(i'4S- / ' r 70' /7i"45' (>i,:c Ho'lvdi 7'sOti.t I I I 

1 i°uO' l(/'4S' 77"45' ^•l"(l(i' D D I I Dlrgo -7l;i| 'aOO in 

11° 74" Sariiu Malta il.j'i '.SOO !8 

lO'SO- 7 r 4 0 ' S J I . U M J . C , ( N . s'.ij.e) ••iciOi m 

10"50' /.V'4()' Saiiia M , li (S ,1 .,,el '>J','0t m 
/rur S j i t j Ma:ia 4600- 4700 18 

hi" /V- iO- 73°45' Sai. '7-t>j-.a A'.- ilaa^o 3700 m 

i0"45 10"50- 4"(Rr f\iro Arucina 3700 m 

, 0 " t 5 ' /vMr . 4''J5' D-f>!o iba! \ ' , , Vc.aia 3700 m 

4° S" i\° r..!,;, N'v;,2a '•('() a'7oO 18 

8'SO' s"iy Kf 78- 1 ) "lln' I'jia.'.o ce ! a ra'au 4 7.10 7 7'30 - 7 X 33 

I'M)' /J"J5 7 7' 7)0' D'iiar.ia 74777 7 "0(1 ID 

7" 10' 7 i 5 ' 7^7i0' Pai'i.-; >-ia 3-̂ 0(1 •n 

7̂  Oil' e '45' 71 " J 5 ' "• "7,0' r-ji-nio 3;00 3 700 ,Tl 

6 '50 ' 77'70' rocuy 4 -I'lO 47-7'0 18 
7^"2{)' Ciicijy 4 730 5 

6"" u5' 7 7' J ' - 7 7''X); 5.-a;a 3700 m 

6''1.10- 5"4i' 7:"7'5'- ,'7" '](7i' Pac d',-' I'io 3500 7600 rn 

(•.'cxr- 5'45' 7i °00 ' •3" 15' Dai:a na 3600 ;ri 

: / ' W 7 : ' 4 5 ' ' 7 " 7(0' Si'C in. 'SO 111 

.1-'3')' '5"20' r .iiiaa ^800 38 

4° ti'.-ri(1, '7 I 1:]'"̂ ra 4 ' ' ( |C. - •« 00 18 
4" ' ' 6 ' t'7 'Nâ  ido 45(a0± m 

iii::'.a 4600- 4700 18 
I'OO'N 7.''52' C Miibal 4 700- 18 

0°)0'- o'"-o s ..estern Ecuador J 00 16 

0°20 ' - 0°30' 78°15' 78°30' Pintag 3800+ m 

0°20'- 0° i C "8°20' 7S°45' •i,at"aafia 4000-4200 m 

0 ' 4 0 ' •S ' 5 >0' ';in ! ..!•.;,'.a 4000 m 

'X'}0'- O' 40' i-5"4<' M.,'u,tc 3900 rn 

ifW 0"70' 78"15' '8' 10' Tel. ; axi 3800 t'OOO .n 

0'40' '.^":8' ( • . 1 . p 1 X 1 47 50 iS 

TOO' '.'.s •' 1 .1' /«" ?(i' 1 .ipa • rl . \, 1 cvos 3500 -7600 I I I 

r 10' - |"10' 'S'15' i;<" lO' ^.c .1..,. d.' I \o 3500 7c,r.O n 

! " ' ) ( ) • 140' 7h",7(l' "S"45' -";i. eio 3900 ..000 in 

r . ' i r " e " l 5 ' 78" 70' S')i, re 3200 111 

_ r i o ' '0' 78°45'- 79"00' 7̂in 1, iOig 4000 m 

! ' iO' 78°30' 78°45' (1. .;ro 4800± 4000 m 

i":'0'- 1 ' 10' "h." 4S' 79 "{iQ' ('• iillb ; a/io aVOO : ciO •"I'JO .11 

>/ '-0' C ii.i': I a/(. 4800 18 

r . ' .o ' r u r ; u ' ;;>"4-)' lino A "•'A)': .11 

1" ('•)• r 4 0 ' 7K"'4S' '''"0(r ("•., H ..ii1a <l|•:'.O.t in 

r ' w ir^r 7S' 45' P...1-.h-ba 417lO •Tl 

\''ur 1 'Mr ", _»>".-; S' 7'7"iiO' •̂ i. alp5 a41j0 m 

] ' • ' ) • j 'lit' ";• '':0' ;s"45' {l.)a)I..ilJ ; I 'r,^ ,T1 

i ' n r i' 00' \y 7'-)"(i0' r Mat -'I'lOt 111 

2'" »y / . ' s ' ' la' r:7,,,,,3 yjin: .1000 m 
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latitude (S) longitude (W) locality MSL (m) PSL (m) data source 

2' ita' - 2°20 ' 78°30 ' - 7 8 ° 4 5 ' Totoras 3900 m 
2 ' i d 2'>i i 7 « ' 4 ' ' A'a.r, 3900+ m 
2'~ 30 2'30- ' 'o ' ;o "0-7' i:.- i;,.:nCia 3700-3800 m 
2 "2 i i ' 2 ' 3 1 . ) ' 7 « ' 4 a ' I'r.y:' .J:a.,...; 4]fH' m 
2 '.Ml' 3"0ii 7'a'OiI 7V '1S' 3700' 3 8 00 m 
3 'or. 3 ' l U vriha i C,i; 7<. 3807,1 ITI 

3H)0 3 ' 1 0 ' /V ' i 5' 7 9 '..0 ' Sui l-c^»' irldo 3700 3800 ni 
3 ' 3 0 3 ' 4 . ' 7 0 ' i 5' 79 'a 'O Sel--. i /Vl'.t' e 3600-3700 m 
4'''t/) 1 ' l J ' 79'u(' "n" i 7- R.o S 330O± m 
4 " l o ' 7 9 ' 0 0 ' , v ' | a ' V i l i ibamba 3200 m 
4^20' 4"3-y yo'oc" :>)• 1 V \'a • jjana 3440 m 
4''a'/ 4 '4 r 79°00' "79"15' Valladolid 3300-3400 m 
4% • 4 ' ' 4 ; ' 79° 15'- -79°30' ATTialu7a 3300-3400 m 
4° 4 , 4" 50 79 i :"•' : 9 ' 7 ' j - Lag, C-v 3400-3500 m 
5'-j,, o"i',"J' 79 '00 Ponuhuaca 33^0 3^00 na 

6°&; 6° il) 7 9 ' O i ' ?9'7i; Incahuasi 3407, 7 7()tj m 

6 ° 3 ' / 7' Uo' 78°00'--78°30 ' Celcndin 39 00 m 
6°3- • ' ' i j i ' j ' 78''30'--79°00 ' Chota y> 10 m 

6"4-/ 7« 'a lJ ' Hualgayoc 36"! 3 7(i;,i y-
_.7~0'a' 7'30' 78°30 ' San Marcos 3800 + m 

7 \ x , - 7'30' 78' 70' "I'OO/ Cajamarca 3950 m 

7'30- 7>i 0-'i,.i' ';W 30' (7a; bamba 3950± m 
7° 30 8''JO' 78' <«/ "9''(0 Ot. •ao 4100+ m 

8° 00 ' - 8'30' 7 7 ' 3 0 ' -7« XO Pi : . 1 43.10 \:{yt m 

8 ' 4 J - 9 ' 3 y 7/'0O Coid 0:..-M,.l 4700- 4800 18 

9 ' 3 5 ' 77'30' (7o(l Blar:, .• 4900-5000 18 
8°45 ' - 9=35' 7'/' 50' Cor3 N'.^.r;, 5iO(. 52(J'.i 18 

8^45- 9'35' 77'30' Cord Bla-a:- 49 00 4100 430'7' 21 

9''35' 77" 50 ' Cord Ne^ri 52(70 4300 - 440j 21 

__8°48- 75; '2i ' . Arrota-aH,- 4750 16 

9°0(J'- 9 '30' 77°00'- Haari 5000 520':i m 

9°08' 77'36- Hua-caiaa 5000 510".i m 
9'n- 77'46' Peiciato, 4800 40OO 17 
9 '30 ' 1 0 ' 0 0 ' 7/ '00 ' - ^7 °30 ' R,i:uay 48GO 50O'.( 42(Xi 44iKi rrt 

• 9''30' lO'OO' 7/"30' 78''tKi' H a r a / 43170 4-l0 '7 m 

9-°3S' 77 '40 ' Cofil, Nf-uri 4100 b 

lO'OO' 10'34- 7b ' '0!i ' 76° 3o'i' A:pbo 4S0Ot 4000 4l0''J rr, 

lO'OO' 76°00' Val'-^ Mai,' ihga 401711 24 

lO'OO' 10"30' 7 6 ' 30 ' 7 7 ' 0 0 Yanihuanva, 5.100' 4400 4 ' ' l '0 rii 

lO'OO' 10 ' 3 0 ' 7/ '0O' 7 / '30 ' Clii'qu'an 4900-(- 440O 46(.0 n\ 

104J0' 7 7'25 Ctan-aca'aha 4100 h 

10'16' 76 ' '55' Yc' iipaja 5200 18 
lO ' jO ' 1 I'OO 76 '00 76'30' O f f o de Pasau 420(0 m 

10' i l l ' 1I'OO' 76'30' 7 7 ' 00 ' Oyon 4950 5150 4700^ m 

!0 '30 ' - l O ' i O ' 76 '30 ' Cord. !lua>h?vish 4900- 5200' 18 

10'30- 11 '00 - 7 7 '00 77°30 ' Aoibai 5100!- 4600 4750 rn 

11 '00' 1 l ' '30' 76'0O' 76°30 ' Ondores SOOX) 5200 4600-1- m 

11 ' 0 0 ' 11"30' 76'30- 7 / '00 ' Can la 50 '̂O- 510(^ 4700.1; ni 

1 2 ' 75' 5000 14 

12'1S' 75'0O' Painpa? 400(1 ± b 
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latifi.de IS) l.aiailuJc (W) l . A ality MSr rrn) I'Sl (m) data s 

1 ' W Vili'a ai,,i YauiiLucUa a2(J0 4 it JO 17 

1 .V" I J O ' 13" 30' 74" 00' 74" tU' Aya_ii,, no 4 200' m 

i j " ] 4 ' /3"o: ' -73''0'a' Pa:,ta 4b00 rn 

,'4" 1 ()• Aja i ii,. ho 4 1 00+ b 

/ l " 0 0 ' Cord Caiai.aya 4800 18 
7 i " U l ' Vil.- ,,io(a ,000 18 
71"30' ViO. Viii.Ha 4'(O0 26 

14'00' 73" iO' '4 "1)0' (•10i:4,f:.is 4::oot in 

7i"00' 74" ;0' M,iar'api 47'OOt in 

1l"00' '4'aO' 75"00' Paras 4300 4 .uO in 

1 .'uO' "7'7";jO' "'5" ',0' S 'itiago de Chocorvos 4200+ in 

/3"00' }'...-.• aina 7 ,0a 01 b 

/O'aO' A a2alaaj>0is 4OO0it- b 

14"10' ?•! • >0' -74'110' (J'li'r-O, aiiba -447)0 m 

14"iO' 7 4" OK)' ;4'' iO' Santa A la 4 3 out m 

; t'i.iO' 14"JO' '4"30' '7T '00' 1 u - a.'. 1 ne 4 707, • .00 m 

14 "30' ''o"45' ru-nu Rosa 4 000 !4 

; ••"'JO' 7 l "00 ' Si,'.ani 4 7N0+ b 

: 4" iO' J5"00' 7l"00' -7 l"3,0' Yaiin 4500- -7 •)0 ,n 

! i " 3 0 ' l-"'00' 71"30' •72'oo; Valine 450C 4 • )0 in 

\i ii) 1: "00 7<"aO' 7'4'00' ( ' I ; Ofia 4500 in 

I V JU' I5"00' /4"(lO' '"4" 30' P ,,,il!0 4 700 + m 

|4"30' •'4'-30' p,-;Oa.'a.a 4300 -4 .1)0 35 

i > iO' I ; " i 0 ' 7,7:'" 00' 0 7 ' , 5' K ' ' i ta 5200± 4200--4 -"lO m 

15°00'- -15''30' 70'00' ' M " Jl.j' 0,Oa..-a 4-:,00 rn 

15°00' 15°30' 770 lO' • "('0' '-yy,:n 5400± !-i'')0 m 

' y '.ty 15" or 7 ; OiO' '1 ' - 1 0 (':>• ' •< ,'ia 7 -OOO tn 

15"00'--15"30' 7 r ' 3 0 ' -72''O0' t'aillorna |'7'70i* m 

15°00'--15°30' 72°00---72°30- Orcopampa :'. -oat in 

15°00'--15°30' 72°30'- -73°00 ' Cotahuasi (Solimana) 5498- 4800± m 

15°00' -15°30' 73°00 ' 73° 30- Pausa (Sora Sora) 5505- 4700+ m 

15°10' -15°20' :;v/00' (0'7" i V 11a General GonzaOas •i-.i.oj-r 43.7)0 ' ",J0 .11 

; 0' 15"?.)' I'a'j".; 1 • 07" ;4 ' n ;a ..;a>v 3 id M.--J.O d2i lO 26 

1 ^ ' . i r '7i ' :)0 ' f ' 0 ' ; ?• 0-1,, 'ie 17';K!+ tn 

• S" i J ' -i ' :"4() ' O'.f'oo' 777"; 5' r-s,/.„aia 't i tlO -1 ',10 m 

\'y 10' l ' - " i» ' 70' '00' ''()" 03' P,.-io 4'a'»0t m 

; a' ;o' 10'00' 70i"7O' '1 ':iO' I la iiis 4 70.0 in 

; a" iO' 10 "0)0' "0"00' 7 1" 30' (a- alll 4 700+ rn 

i a" '0 ' lo'uO' / r o o ' '7"00' ry I'Aui ipato) ,74 00+ 4300 rn 

15°30'--16°00' 72°00'--72°30 ' Huainbo 5300+ 4800-^,0 20 ni 

1S°30' 1 (."OO' 7?°30 ' 73°00 ' Chn'.;i',iba-,,bi(CoropMna) 5800+ 4850± ,T1 

I3 ' 30 ' 72"10' C'li ipuin 7.300 18 

iO' IS" 0- 0'7"'7iO' ,.a)"l5' PI - I ;n Car,'-, ,-,o 4400+ m 

|a a;!' i ( ." 10' (./"aO' 6X"';iO' Coid R°al 4'7;io o;'->o 26 

1 .s"'.0' 10"40' h 7" 50' 7,.S" Cord RcaJ 5300 5400 1 

1 •' ••y lo'-lO' 10.0" 70' 6,':'," ,0' r , , r d R a l 57,50 18 

\\^''•.<.)• '7.i"30' I'laiDliU 5,iO0 ' OO'O 18 

i ; ' ' a i ' looa") ,3 Ola' h'l 00' 3 ••). ,'-';,-in-s 4 250 in 

i:-;';;t' 00-l"34' C'l, ,,iC"!io 1700 16 

1 5" v3' iO' Achacachi UOO b 
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latitude (S) longitude (W) locality MSL (m) PSL(m) data source 

16°00' 16°U)- 68°00' 68°^5• Zongo 5000 -5200 3900 4500 m 
16'(j(j U . ' l u - 6••'I5' - 6 8 ° 3 0 ' Lago Khara Kkota 5100-5150 4 75o m 
16°00' - 1 6 ° 1 0 ' 68°15' - 6 8 ° 3 0 ' Lago Khara Kkota 5100 46.ji; 2 7 & 28 
16°00' - 1 6 ° 3 0 ' 69°30' - 7 0 ° 0 0 ' Have 4700 ni 
16°00' ~16°30- 70°00' - 7 0 ° 3 0 ' Pichacane 4700 m 
16°00' 16° 30' 70°JO' 71°0C' Ichuiia (Ubinas) 5400-̂  4900' ni 

1 a'- JO' 71°0'.r , \ ° 3 0 - (haracato (Misti) 582 a* 4700 • ni 
16°CKJ' 7 r ' o o ' Alto de Torola 4550 b 
16°00' -16°30 ' 71°20' Arequipa region 4500 14 
16''00'--16°30 ' 71°30' - 7 2 ° 0 0 ' Arequipa (Chachani) 5784-6056 5000-5200 m 
16°10- 16°20' 67°45' - 6 8 ° 0 0 ' Unduavi 4000-4400 m 
i 6 ° i ( r 16°20' 63'00' 68°15- Milluni 5100 4000-4700 m 
16 ° i l ' 7 r ,j i • Chachani 58i i ( t 16 
1 6 ° U ' 7 l " 3 l ' Chachani bOilL 18 
16°15' 68M5' Curnbre 5100 4450± b 
16°1')' 7 r 2 3 ' Misti 5855 + 18 
16° I T 7 r 2 3 ' Misti 5800+ 16 
16°Ar & ' ' 3 0 ' 67°45' Chuluinani 4100-4250 m 
16°20' I6°30 ' 67'45'- 68°00' Chojlla 4250- 4800 m 
16°30'- -16°40' 67°30'- - 6 7 ° 4 5 ' Lambate 3500-4050 m 
16°30' !6°4C' 67°43 ' 6R°0')' Palca (Mururata) 5200 5700 4400 4600 m 

\("'M', - i 7 ° U L ' 69'3C 7il"ui.' :V*a/o Cruz 5200+ 4 0 ( 0 ' m 

16°30'- -17°00' 70°0O' 70°30' H-.itire 54(3.1 5600 4800-4900 m 

16''30' 17°00- 70°30' 7roC) Ornate 4600+ m 
16°J0 ' I7"ij(,' 7J°00 ' 71'30- Fc all i 'l a 45OO0 rn 

16°4U'- -16°50' 67°30' 67°45 ' Araca 4850 5150 4650 m 

I6°40' - 16° 50' 67°45'- 68°0O' Cohoni 5100 4700 4800 m 

16°40- -16°50' 68° 30'--68 '45 ' Sac a.; mi 4 7 D O + 4500 4600 m 

17°00-- 17°10' 66°45'- -67°00' [ndepjndei.cia 400u 4100 m 

IV-OO'--17°10' 67°0O'- 67° 15' Ichoca 4050-4500 m 

17°00' 17°10' 67°15' 67°30''" Yacc 4700 m 
17° 67°30' Quinsa C(U/. 5300 5400 18 

17°00- 17°30' 70°00' 70'30 ' 'larata (Chuciuiananta) 4600-4700 ni 

17°00- 17°30' 70°30'- 7l"00' Mo'i'-;gi:3 (Aranaih') 4800+ m 

17° 10'- 17°20' 67°45' 66°00' Cora ••' 3850 4040 m 

17°iO'- 17°20' 66°30' 66"45' Moicchjfj 4150 1250 m 

17°10' 17°20' 66°45' 67°00' Cavicavini 4150: ni 

17M0' 17°20' 67 '00 ' 6 7 ° i 5 ' l-ucihi.'a 4050 430O m 

17° 17' 66°2V Tunarl 5180 3 

I/'}()• l / 'SO' 6S'4S'- 66°00 ' Colomi 3900-4000 m 

17°20' - 17 '30' 66 '45'- 67°00' Kami 4300 m 

17°20' 17''30' 67'00' 6 7 ° I 5 ' Cof'piii i 44001 m 

17°20- I7°30' 69°15' 69°30 ' Tambo M,.iir; 4700 4800 m 

17°.iO' 17'40' 60° 45' 6?°00 ' rcqiie 4300 m 

17°30- 17'40' 67 '00 ' 67° 15- Caracollo 4500 m 

17'"43' 69"45' Tacoia 5910+ 5000 4 

17'43' 69°45' Tacora 5988+ f 

17°45' 69°38' Catacani 4950 f 

17°50 ' - 18°00' 68°45' 69"00' Okdiuro ' 46on 4700 m 

17'50' 18'00' 69"ai' 69°15- Rio Blanco 5400! m 
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le 1S) loaijilL Jc vW'l loc.ilily MSL (m) PSL (m) ,l,.ia Mjiiice 

1 7°-l8' 68° S8' 4800 f 

17"48' 6-7°09' '"imyiia Aziil 4800 4900 f 

ifSV 69"24' pe;.tk ol 53 70m 4.HO0 'l̂ KJO f 

1 7°53 ' 6V'27' C,papilla 4850 49S0 f 

)8°Ull' IK" .OJ ' 6 6 " 20' 66"45 ' !I,i.yr;;, 0:haca 4 700± in 

It! "00' 1X"10' 6^°15 ' , ' ,8".« ) ' Fll ,.ia Ma, .,:ani 4 / 1 1 O 4.>',JO in 

1d°00' l b ° i O ' 68"-15' 69"i.70' S,:.a,!o;7.,.'na 4 70'0 .4,6-lO in 

1 :a°(;0' 1K"lO' 6 ' / 00 ' o9°15 ' f.'c .a !.,>. Pa, i.:haia 4000 'i,uO tn 

1 .•<''06' iXi'\)S' l.a:a,, .al-,ie 5530+ .toijO ',-,i'iO r 
I.••"06' 1-.9' "10' •'O,,, aca 7,815 + I 

i 8 " o 7 ' 7,8" 55' 5aj.iina 5900-6000 1 

:8'"07' c,9"07' Fl,,-, ape 60001 f 

"8 ° i O ' .1 ' '0' ,'76°.)0' r . 6 " ) 5 ' <0a:.7 ari 4 j 00 in 

iO' 1 S' 20' 68" .70' r.b"45' t.si-'i, a A^n.i Raa 4 'OO 4ai)0 in 

; 8 ' 10 ' 18".70' 7.8"45' t IJ'OO' Fsi , ! ] , • : i li !ii[,a 4 ' ' jOt in 

i 8"'! 0' 1 H " . : 0 ' 6V", 10' t •-)'-' 1 5' CeiK, 73 Q- 48iaO -! ,00 m 

i h ' l O ' 69°10 ' 1 

i 8 ' ' l 6 ' 69°29 ' ,M;Iagro 4 / 50 f 

l8"20' :8".J0' r76" 10' 6 6 " i 5' .-\:ro..' Pa'a •(200 in 

,S"?.0' 18" 70' 66"70' f=r-°»5' (.0 cia 4000+ 4-'00 4000 m 

18"70' ' 6 ' 5 0 ' H'.a: am 4250 b 

18° 70' lb" JO' f 9° .10 6.'-̂  '15' N'rvi3,. Qu'.-i3 Chsta 4^0:0 4*')0 in 

Ih 'OJ ' f:9"'i)3' 4 .c i a -,go a i - O t f 

' 8 " 24' 69"29 ' ("ha ;0,.[iair,a .i'-t,-)0 f 

I .H'25' 69° : 0 ' ii,,£''-.'lari 6'7 10- 4 

I8"20' ,69° 26' 13,0-n 5000 f 

!8" '41' : fc".jCr 6 5 " ' ! ; ' 66'00' Cha7-ata 4500 4 7')0 

IJ ' - • i - ' iO ' 65"47.' rh ji.C Chai, ap j ia 4500 .n 

IX-vy 68" 4 V 69° •.lO' Jalo 470C 4 . ) 0 II) 

i8"45' f,5"-.0' Caui-i 4050 f 

18°45 ' 6,9 "O.V A; •rO-.-a 5590+ f 

18°46' 6^°40 ' PavMo 4000 b 

i.S"46' 6 9 ° ) 5 ' Ai.u, ariri 4850 f 

; 8 " x ) ' 1 r 'oO' 65".ii)' M,,ri n-ia 3950 4 0)0 in 

j & " o j ' '•••-'OO' 6 6 " 1 1 .' h.' .1 Iipo 5200+ 4600 4 '40 rn 

i8" ' :o ' 07 00' t .6" 10' 0,1, ' 4 5 ' 4:.',,a. ,,::es 5100+ 46G0 4 / ) 0 -n 

18"S)' ;-7 00' 68"4: ' L / tO' (0- poan 4700 -" '10 m 

l/^'7"-8' 69°08 ' ,M ..Mun 4800 4 >00 f 

; i/'oo' • ; ;=-0 ' 65°45 ' 60"00 ' .T'j'ara 4 ' o,nt 'n 

iy"00' i / • 10' 66" 1 - l ' 66° 70' Psaii, ;.3 7^4a'.-,ita 460'0 4" '00 .n 

19°10 ' - l ' i"20 ' 65"45' •,6";)0' ri:i3u:paya 4600 4 / " J O ,n 

r^' io' l ' / ' .^0' 6 6 " 30' 6o"45' Ki 'Pi i i 4500+ 1 0 

l o " l 5 ' ib"70' 7,8"'45' 69°')0' '•.O'l'.lie -OOOt 111 

i - l ' l O ' l ' / \ ' 0 ' rX" !0' 65"45' r . n DOyo 4400--4^,l0 in 

1''" !0' - 1 ••";>(i' 6:^"4^• 6'>"00' V,„.illa 4^00 47,)0 m 

nr.10' 1 , "U) ' 6 f . " l 5' ' . ! , " . ' .0 ' P to Ta ajO , fvP'ju J fa'10 m 

I ' i ' . iO ' r i "40 ' 6-i° 10' >''4 S' P< • 1 1 (O-le) '16 40 'n 

I ' j " '•'.)• ! . "47. ' i.H" i:/ 6 7",HJ' l.i'.'.'irt c. (IhuilLJia T'OO .(-K) ,n 

]'.>"4ir 6S ° 4 5 ' P,a,,,,- 4300± b 

''7" 70' c-,';'7i)- 6--"l y piaia 4600 m 

- 8 0 -



latitude (S) longitude (W) locality MSL(ni ) PSL(m) data source 

19''40' ~19°50' 66° 00' - 6 6 ° 15' Rio San Juan 4400+ m 
i y ° ; u 6 i . " l5 ' - 6 6 ° 3 0 ' F'>t<!, ior- Ybi 1 4400-4500 fl 

- 10'50' 66' 10' 66°45 ' Op ...o 4800+ r. 1 
1 ' 68 '46' Clijpire 500 0 4 
I ' / ' 4 . " 63-.6:;- ChipO-.' 59951 ni 
I 9 " j i . 2 u " l ' i ' 6o'06.- f,6 4 I at, , V.-, Huancarani 4700-4800 m 
20" 59 6 6 ' o : ' Oa.,. -.O âc 5600 18 
21*00 2! '10 6? '4 :6 68"3i;' 07 at;, 1 1 . , . 5 30'')- 431' . m 
2 r o i l ' 2 l M S ' 68 0 5' 68" y (lO.gue 613';) 5 2 00 + m 

2 i ; 15' 68'3C' = 3' 4 ; ' V'c can Mifio 5300 5oOO m 
2 r t o ' 21''20' 67'45' 68"f;0' Cerio Tomasamil 5900-b 4800-4900 m 
2 r ' i o 3!" 20' 68'0( • tX.'- 1 5' V.Oi.an Ollague 5865+ m 
21" 10 68 ' 'iC .Ai.,aquilcha 6180+ 1 
2 r 10- 21'20- 6 3',51'' A.aaquilcha-OUague 6 '80- 4800 5200 1 5 .Sr ! 0, 
2 I ° I 5 ' 21'30' 6 A ' C I ; • 68 i >' VoO.an nil3!jije 58,'0-- 5400 m 
21/15' 2! ' i l l 68 '15' f.P' (0' S'-"ar dr. Srci Martin 56'03- tn 
2 / 1 5 2 ! " iO' 68 '70 ' •68' 4 ' CO-ia 4800 m 
2 / 2 0 2! '30 6?°45 ' 68'00 Ct rrci !c ' i P;c 57^0' 5000- 5400 tji 
2r \00 ' -21'30' 6 8 ' i X ' 6 8 ' i 0 Ce'ri's cli r',r-apa 590',) m 
21°2U' 68'0'0' 5870+ 15 i 6 
2?''2(l 2 i ° 4 0 "67°a5 -6S'<>'';' M-i a Co-ina 5800+ m 
2 / 3 0 -2 ! °40 ' 68 "(or 6 8 ° ! 5 Cf Arara' 5700 7 rn 
2 1 '30 ' 2 i ' 4 ^ ' 68°15 ' 68'30- Ascota.a 5 700 5000 4 7 ( . L alJIi'Tl ni 
2 / 3 0 ' - -2!"4V 68°J0 ' 68'45- Cerio Talpana 5900 • cCO'l in 
2 l ' 4 0 - 2 ! °50 ' 6 6 ° ! 5'- -66°30' La Cie!:̂ ga 480(7 5000 IT', 
2 l ' 4 0 ' - 66°3( / 66°45 ' San PaHl: L i p c 5300-'- 49CC- m 
21'40 ' 2 ! '50 ' 67°45 ' 68'O'l ' Cerro Cachi Lagcaa 5S0(, 1- ni 
2r '40- - 21°50 ' 68°00 ' 68° 15' Ce-i::. del 56-101 m 
2r '4S ' 2 : ° o o ' 6 8 ° ! i ' 68° 30 Vole in San P;(iro SffOO-f n 

J l ' 5 0 -J / O O ' 66°45 ' -67'0o' Sari Antonio l.i^'c/ 6000a 5 200 m 
2 l ' 5 0 ' - 2 ̂  'O'.)' 68°00 ' - -68° 15' Cetro Incaliri "560 (0 ' m 
21'53' 66°53 ' Lipc/ 58 H i - 1 
22'00' 6 7 ' I 5 ' Scnec.aca 58 ^5- m 
22'05 ' 68° Apaga.lo 5600 ̂  ni 
22° 12' 68° 12' Tococ:c 5000 4 &. 20 
22°15 ' 67'10' Uturun.aa 5900 1 
22°50 ' 67'55' Li':acca6iir 6190+ m 
23°15' 23'30' 67'30'- 67°45 ' Vo!;;c- I.asc.f 60^(11 
2 ) ' ! 0 ' 7 i °45 ' 67 '30 67" 4 y Certn Miscinti 575()-i m 
2:<°30' 2 3°45 ' 67"4S' 68"oir Soi. aire S8(,i0 m 
23°4., '- 24" 00' 67" 30' '67"4i ' Tuyajt.i 560U+ m 
23°45 ' M " 0 0 ' 67 '45' 68°00 ' O n e Mir i ' i i . fs 59(700 tn 
24°0 <• 65'4 5' Cham 580O 5')0O 4560 13 
24°03 ' 65"45' Chari 5900 6000 10 
24°OV 6 5 ° 4 3 ' Chafi • • 52011 - .S300 13 
24"0?' 65°45 ' Chaiai 5800 4500 2 

24°10 ' 68°05 ' PuUai 6225 + m 
24°2 5' 66"10' Acay 5000 10 
24"25' 66°10 ' Acay 595(V tn 
24°43 ' 68"50' Uullaillaco 66.20* 18 
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latitude (S) loiigii de tW) locality MSL (m) PSL (m) data source 

24°43' 68°30 ' 1J ollaillaco 6723± 10 

24''43' 6S"30' LKilladlaco 5600 -6500 •l,.(>0 16 

24"48' 96°30 ' Cachi 5900 -6000 '4650 10 
',6° m- Cachi 6200-6300 18 

25°J6 ' 67"35' Anlofalla 6100+ m 
26°4a" 68 '35 ' pna'., 01" r,i :Oiii 6120- m 

f>»'JO' ad paak 5910+ m 
6«°40 ' :\:na Blar.ca 6020- m 

2/"05' 68 '35 ' c)jo del Salado 5400+ IS 
27°06' 68°45 ' Ties Ciuces 6300- 4300+ 4 
2 7 ° 1 5 ' - 2 7 ° 3 0 69°00 ' 69° 15' I-agiina del Negro Francisco 6050+ 4900+ m 

2 7" tO' 66°00 ' Ac.ar-iiaija 5000-5200 3800 4 200 13 

27'20- i.b'OO' Ac,_ii. Miija .H)00 •=200 10 

2 / ' 30 ' !-,b\W Ac'.cquija a.'lX) '.>'00 2 

2/' '40' .96'00' A.:o,.q,iija ilOO -.-iOO 18 

2/' '35' 6 8 ° 4 1 ' Borete 6000 5400 18 

2S°23' 6.v'40' Pa.tro 5830- 4 

28°23 ' 69 '40 ' P..ao 5nX) I S 

28''S8' 6 / ° 4 5 ' Fa.:- at;na a 800 13 
28''58- 6 7 ° 4 5 ' Famatina 5700-5800 10 

29''lX)' 67° 50' Mejicana 5200-5400 2 

29°45 ' ' 0 ° 0 7 ' Doria .\r,na 5690- 4300 10 

29°56 ' 69°54 ' TcirtoLis 5 6'30+ 15 

2 9 ' 5 ; ' ' ' 0°21 ' !!in;rr31'o f 
69°57' Lias B.'̂ iados 3 '7.0 f 

70° •7!,o Tar6io(Flqui) 4,3X) 4 

40 ' iO' '0° Co/d. F'qiji 5000 18 

3 0 ' i 5 ' -30°40' /0"30' ;0"45' Hurtado 3700 i n & f 

3 0 ° 3 0 - 3 0 ° 4 5 ' 70°30 ' 70°45' Central Los Molles 3600 m & f 

30"'45 '-3r00' 70°30 ' -70°45' El Maqui 3450 m & f 
3 i " o r 70°2S' peak of 4040ni and 4024m 3900 f 

31'15' 70°35 ' Rio Tascadero '-.UO 4 

3l"32' 70° 42' Burras 3600 f 

3 r 4 5 ' -32"C0' .'O'^O' / 0 ° 3 - ' Cuncumen 3450 ; i : & f 

3 r 5 8 ' 70°10 ' Mercedario 4800 10 
32''00' 70° 15' international border 4800 10 
32''00' 32" 15' /0"30' 70" 45' Tranquilla 3200 f 

32"03' , 0 ° 1 0 ' Rar-aia 4800 18 

32" 10' *2'?0' 69"40' r . ' i d . T'-gre 4800-501)0 4'Ĵ ^O 4 700 10 

32°15 ' -32 ' '30 ' 70°30 ' 70°45 ' r^;: 'Jicahue 3000 f 

32°30 ' -32°45 ' 70°15 ' 70°30 ' ,-'.io f'i'iarado 3500 in & f 

32°39' 70"01' Aconcagua 4600 10 

31° 34° 70°00 ' Malpo 4 7^0 18 
32°45 ' 69°50 ' P.-ai41o 2800 b 
3 !"05- 70°08 ' b.u.al 4400 23 
33"05' 70°08 ' Imical 4500 4 
33°05' 70°0S ' IT i.aio 4500 10 

33°10' 69°30' Cordon Plata 3600 41)00 15 
33°20' 69°50 ' PoUeras (Tupiuigalo) 3600+ 10 
3 3'" 3)' 6v " 5 0 ' Tap'.i-'.alo 4 lOO 18 
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latitude (S) longitude (W) locality MSL (m) PSL (m) data source 

70°27 ' Punta de Damas 2900 f 
70" Negri) Oveio 4000 18 

34' <r7 70" 10 k!i) ,\:...3i 3 iOO 10 
34'4u' 70 \6 ) ' Pal , . , i . i 3100 inn 4 

34"4V' 70 > )' k, • Tiiii;,iiiririca 270'6 10 
35°00' 70'0 ':• K.a... P ateado }yj'> 10 
SS'OO' 70'1 1' P.,vi .1- I IS Hamas 1 36.11 10 
33" 13 70 ' i'\ Pia . . l .3 , 3 .'ijO 23 
3';-If. ' 70 ' i 1.' Pel.a . 1 2700 3200 10 
jy it' 7o"3 ' Pe[ei>.ij A/ufre 2500-4000 9 
33''30' 68°30' Co. Nevado 3810- m 

3/30- - 3 5 ° 4 5 - 7l°(ir.. 71°] 5' V;Ua..;,, 2000-2100 m 
33'.<!' 7(." V . ! . . ' j .3 . i Chico 280'1 3 '-'.'a 9 

35'-v5 3.".°0>:- 7l"..c. . I ' l V Malddo 25(:">' 16i ' i yAC 111 

33°3V ? i " , i ; I as'imas 2 70. a 23 

36° 3,'" 70'>0' C - ! Vlento 270'} 10 

36'00 ' 7 0 ' J ! • Sa.<-. Pedro 270':) t 9 

36° 71° CriJean Andes 2f.O'"' 18 
36° 7 1 ' Ai,:-atla,; A.aAs 3000-1- 18 

,30 yO' 3b' ly .'j"'Jv'.. ^ v . y Nc^-iJe J.; [.uiayvi' 2800± 1800-1900 m 
"3f.- ' .34 '-36°15' 7 1 ° 1 5 ' - 7 l ' : < : ' Avhibueno 1500 m 

36° 1^' 71°1C' Ne-a..'a .la I.odgivi- 2700 23 

36 '" l^ ' 36'" 31.1' 7 i " i S - 7,'.M.." B,.i; 12 50 ]-.(){! ni 

36":8 ' 36 '3" ' 6 9 " 1 3' Pay r : M J : . I ! 3 7'̂ .a-i 10 

36°30 ' -36'4.> 7 l° i .b ' - 73'JO' l a ' 3 150'.' t 10 

36°36 ' 70 '2>' D O I . I L ; . . . . 38.30 240(7- 2500 10 

3 6 ° 4 5 ' 3 7°00' 71°15'- 71'30' N'evaJo Chilian 280.'̂  m 

36°50 ' 71°25 ' Nevado Chilian 280M 23 

37" 71° 10' Chiit-aa Andes 2400 -2--00 18 
_37"iO' J7l!jO'_ Dof.alrs 31301 10 
' "37 '12 ' ' " 70° OO' Piirn 'dah'.iida 3979 - 10 

37°25 ' 7I°2'>' An 6)':(-' 2100 10 
37"55' 71°25 ' Call iijiicn 27(70 10 
3 8 ° 2 3 ' 71"35' Lonqii.i lai 2<i('.)ii 10 1^ "3 

3 8 ° 4 2 ' 7 r ' 4 ! ' ' Llaii ' , 1 2500 4 

38 '42 ' 71°4V Llaiia-a 24l 111 

38°5.-. ' 7r'5'>' R I O Allip'-n 700 m S. f 

3 9 ° I 5 - 72° 15' Vi!larrl..-3 18(30 190O 18 

39°38' 71 '30' La r, I'n 2100 23 
39°38 ' 7 l ' .>0 ' Lani'n 1800- :ooo 10 
3y"30'- 3"''45' 72"00' 72"15' PuMingue 900 lOOO ni 

39"4 - , ' - to'OO' 72"0O' 72"15' Chodiuenro (B Mm ho) 191.10 2000 900 ICoO m 

39"4 ' ' 40°uO' 72" IS'- 72°30 ' Rifiihiie 900 1000 m 

39"00' 3'i;°.'0' 71 "30' Argentir>c Andes (W 6. Fj 1550 1950 11 

3 9 ° 2 0 ' 39°40' 71 '30 ' Argentii-.e A'ldcs (W lo PI) 1400 1750 11 

39^40 ' 40°00 ' 7 I ° 3 0 ' Argentine .'Vndcs (W to F) 13(.iO--2(y)0 11 

40°00 ' -40"20' 7 r 2 0 ' - 7 r 5 O ' Arg-ntire Andts (W to E) 1300 !8')0 1 1 

40°20 ' 40°40 ' 7 r ' 3 0 ' Argentir-.; Aniics CW to P.) 1200 -1700 11 

40"40' 4)°(X)' 7I°,?0' Argertinc Andes (W 'o F) 1200 1700 11 

4 i ° 0 0 ' -4 I °20 ' 71°30 ' Argentirie Andes to I:) 2000 1200 1800 11 



latitude (S) longitude (W) locality MSL(m) PSL (m) data source 

40" Argentine Andes 2000 18 

40° 30' 71°30' F.dkner 2250 11 

40°30' 7 2'10- Kir.iiiue 1600 18 

40° 58' 72°20' Puntijgiido 1 200+ 10 

41°06' 72°30' Osorno 1400 i5{j0 18 

41°10' 7i"30' Ijjpez 2012+ 10 

41 ° 10' 7i°jO' Caitdral 2409+ 10 

41' 10- 71"55' Tfonador 1500 23 

4 i" l2 ' 7 i ° 4 y ' (d Ki'o Mariso 1360 2100 7 

4 1 ° • 9 ' 72°40' Calbuco 1400 23 

4 r 3 0 - 73°00' Fiord topography to South 
(Padno foast) 

4l"4,V -43"00' 72°15- -/,1°30' Horni.pi.en 1400 I'OO KOO 1000 in 

41°45- 72°30' Yate 1200 I'OO 23 
4 r 4 5 - 42°00' ;2°30- 7 2°45' Volian .At':i;:jdo 1200+ 700 8tj0 iTI 

41'b^- 43'02' ; 2°00' C.. ,: ' . n Norte 80(H 23 
4:'oO' 4 2°!--- 7 2°15' ; ; °30 ' 6'-2go 1300 600 ;oo rn 
43"00' 43°1.V 7 2' :.0' ; i °45 ' 14 a.i.aliue -.00 .00 rn 
4:'°t,8' 72° f'U .*Jto 1000+ 23 

42")5- 42'30' 72°15' /2°30' Hiiinay 1300-1400 650 800 in 
4 2 ° 1 5 - - 4 2 ° 3 0 ' 72°30 ' - -72°4S' BuiU 1100-1200 600- -700 m 
42°24' 72° Pico Amunategui 1 300+ 23 
4 ' °30 - 72° r<;o Turbio 800+ 10 
42" 70' 4 j ° 1 3 ' /2'"15' /2°30' PiMan 1.500 I'lOO "•00 700 rn 
4;°30.' 42 °45- 72" 30'- 72"45' !"aa:do R- cihue 1300 500 600 m 
42°39' 72'(JO' Torraiiclllas 1700 23 
42°39- 7r5(>' Gl. Torien^illas 1800 7 
4i~iy 43°0O- 72" 15' 7/"30' •i-'ichinmahiiida 1200-1300 600+ in 
4 1 "45' '̂ ("OO' / ."JO' •'2"45' (3 aOen 1300 + 309 •'OO in 

43° 72° Argentine An.ies 1 100 1 300 12 
45° ^6° 73° western slope of Andes 1400 13 
45°10' 73°10' Maca 2400- 10 
46° 70- 73°(X)' 74°00' North Patagonian ice sheet 

••a S 11 h 

46°40' 73° 1 ig-.i P>-,c,ia5 Anes I-OO ! 4)0 1 8 

46°33 ' 73".0- San Valentin 1050 23 

46°33- ,3" 20' Kan Valentin 1300 1500 10 

.-••6"i0- /4° GI. Sm Rafael 1050 23 

4 6 " ^0' 73°45' n'"4ui ICOO 4 

4 / ° 7-5"'-5' s'arn slope cf AtaVs 1310 1 J 

47° 13' 7i".0' .ales 1 '(tO .14 

48°IS' 7 3" 00' -74°00' South Pjlagordan ice sheet 
lo South 

49° 30' 73° 10' Gl. Viedoina \'()0 4 

50°10' 73°10' Lago Argentine 1 f̂X) 1 600 10 

51"40' ;>9'o0' Fast Falkland 7)0+ 3S5 6 

51°40' 60° (.0' West Falkland 300 6 
'•2'00' o9"00' F'iord tupogiaphy to South 

( Mlantic coast) 
53° /3° y<] :"^ iio de VLepilianes 900 18 
55° 6 /° Pei.c'a r:,,,al 9(.,i(.) 1000 18 
55° 67° (Olid. ,<\lvear 900 1200 10 
55° 70° Be.iglc Canal 400 500 18 
(.:<°.'0' 57"54' Ra..-e O'ltij.gins 0 100 25 
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ai;:! : i : o i i t i i u i ! i r ( ; ^ for ;-,. .:p';i,ihy |, T ' o , ; . l I compariso_i i.r ( l i , ; : . ; ; tv-o maps 

t c r t ' l : ; conteiapoiaiy and f o r u i c i siiuvvliiics, the genera! circulation in the last glaciation can 
be iliacusseid. A part o f the result has been reported already (Nogatni, 1972). The final result 
at! ' 11 s implications wi l l be rej I , d separately in the near future. 
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