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GEOMORPHOLOGY OF THE YAMATO (QUEEN FABIOLA) MOUNTAINS 

Yoshio YOSHIDA* and Kenzo FUJIWARA** 

Abstract 

The fourth wintering party of J ARE made 
a. survey trip to the Yamato (Queen Fabiola) 
Mountains. The fifth wintering party traversed 
the inland of Liitzow-Holm Bay south to 75° 

in Latitude, and on the way back to Syowa 
Station they visited the mountains for the 
geomorphological survey; A part of the results 
obtained in 1960 was already reported (YOSHIDA, 
1961). In this parer the geomorphology of the 
mountains is described, based on the observa­
tions made in 1960 and in 1961. 

The Yamato Mountains consist of seven 
relatively small massifs and several nunataks 
and form an arcuate mountain chain which 
extends over 50 kilometers from north to south. 
These massifs and nunataks are composed of 
plutonics and metamorphics such as gneisses 
and granites, and strikes of their foliations are 
conformable to the arrangement of the massifs. 

The inland ice differs in its elevation on both 
sides of the mountain arc, being dammed up 
by the mountains and detected subglacial rises. 
This difference of ice levels continues in a form 
of rather gentle ice cliff south to the Belgica 
Mountains and suggests the existence of a; great 
structural feature such as fault block mountains 

under the vast inland ice. 
A few reversed faults were found at the 

foot of the D Massif. These were presumably 
related to the development of the mountains. 
Shear zones and joint systems rather perpen­
dicular to the strikes of foliations are also con­
sidered to have conditioned the formation of 
limbs of the massifs. It is quite possible to 
conceive that the courses of outlet glaciers 
which drain the inland ice through the moun­
tains from ESE to NW were subsequent to 
depressions of tectonic origin. That is also 
suggested by the fact that the geological 
structures of the massifs slightly differ from 
· each other. Therefore, the mountain is a kind 
of arcuate fault blocks. 

The mountains have been subjected to glacial 
erosion by inland ice and small detached ice 
masses. The glaciation of inland ice, however, 
has produced rather flat and gentle slopes, 
depositting morainic debris in some places. 
On the other hand, glacial erosion by · outlet 
glaciers, cirque glaciers, or drift-snow ice has 
been acting so as to sculpture steep slopes 
and cirques. The massifs were once covered 
by the inland. ice nearly up to there summits, 
because erratic boulders and glacially polished 
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surfaces are found at and near the summits. 

It has been often advocated that the formation 

of cirques in the Antarctic antedates the 

maximum ice flood period (TAYLOR, 1922; 

GOULD, 1940). In the Yamato Mountains, 

however, some cirques were gouged on surfaces 

eroded by former inland ice or outlets. It is 

reasonable, therefore, to assume that at least 

some of them were formed after the retreat 

of inland ice, though it is impossible to discern 

preglacial features of the mountains. 

The former inland ice, at least by 400 meters 

on the east side and by 600 meters on the west 

side of the mountains higher than the present 

level, commenced to retreat at an unknown 

time and, then, were transformed into charac­

teristic shapes of outlet glaciers in consequence 

of cropping out of bare rocks in the mountain 

region. As stated before, the tectonic depres­

sions might be chosen as the courses of the 

01tlets, and glacial corrasion of the outlets 

scooped out parts of rather flat surfaces formed 

by the inland ice, producing precipitous land­

forms discordant to them. During the shrink­

ing period of the inland ice, ice masses com­

pJsed of drifting snow and relics of inland ice, 

occupying locations on mountain slopes favour­

able to deposition of snow and ice, scooped out 

cirques. The cirques have not so peculiar 

features as typical ones in temperate regions, 

though polished surfaces and ground moraines 

on their bottoms show that glacial scouring 

took part in the formation of the cirques. No 

bergschrund could be found anywhere. This 

fact appears to indicate that in the Antarctic 

nivation and sapping are rather weaker in the 

formation of cirques than glacial corrasion. 

Many types of cirque glaciers are found on 

the mountains. Three cirque glaciers are 

located at positions favourable to be nourished 

by drift snow and the accumulations are now 

exceeding over whole surfaces of the glaciers. 

But two cirque glaciers composed of blue ice 

on almost flat surfaces show negative regimen. 

The others have both accumulation and ablation 

areas, but two of them have shrinking ice 

tongues already detached from the inland ice. 

The regimen of each ice mass is affected by 

locations and features of ice masses in such a 

manner as mentioned above, and might have 

been changed also with the progress of lower­

ing of the ice level. There are some vacant 

cirques, surrounded by ragged peaks, where 

the nourishments of ice have ceased in con­

sequence of the lowering of the ice level. 

Small outlets have also been abandoned by ice. 

Most of the surfaces of the inland ice on 

the east side of the mountains are covered 

with drifted snow layer, but on the west­

leeward-side there is a rather narrow blue 

ice area. In other words, snow accumulation 

exceeds on the windward side of the mountains 

and the leeward side is the ablation region. 

It is not clear whether stagnant stages 

existed during the shrinking period of the 

inland ice. The flat surfaces in two different 

heights, interrupted by steep cliffs, in the D 

Massifs have been developed apparently by 

glacial corrasion of the inland ice. Two cirques 

have been formed in the heights between these 

two surfaces, and they have slightly scooped 

out the steep cliffs and the lower flat surface. 

This fact is explained as follows. The inland 

ice had receded to some extent after the for­

mation of the upper flat surface and, then, the 

recession had ceased for a short time. At 

this interval, cirque glaciers were formed by 

drifted snow onto the steep cliffs and the 

cirques were gouged. Then, the inland ice 

began to recede again and the lower flat surface 

exposed above the ice level. The cirque gla­

ciers survived a little later after the reces­

sion of the inland ice, and slightly scoured the 

lower surface. Therefore, at least one stagnant 

stage existed during the shrinkingperiod. 

The characteristics of moraines which cover 

ridges of the mountains differ more or less 

according to their locations. Thin moraines 
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which directly cover bed rocks are of ten found 
in the northern part of the mountai�s. Rather 
thick moraines with ice cores cover ridges of 
the massifs in the middle part. Patterned 
grounds have developed on them. The south­
ernmost massif is covered with thin moraines 
with ice cores. - The difference of the develop­
ment of moraines would be due to the dif­
ference of the durations since they have been 
exposed above ice the level. The fact that 
landforms are more precipitous in the northern 
part than in the southern can be attributed to 
some extent to the difference of time elapsad 
since the regions have been exposed. It is 
concluded, therefore, that the deglacierization 
of the northern part of the mountains ad­
vanced slightly previous to the southern. 

It is quite difficult to verify whether the 
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recession of the inland ice has been taking 
place in the recent decades or not. Difficulty 
is increased by the lack of lichen on expos­
ed rock surfaces (SWITHINBANK, 1958). But 
many of the cirque glaciers appear rather 
inactive. Especially, two of them have reced­
ing ice tongues, and freshly polished roches 
moutonnees are exposed in front of the tongues. 
The striated bed rocks on botto�s ··of a glacial 
trough are also fresh. Dead ice under moraines 
which cover a ridge of the southernmost massif 
is now melting. Bare rocks which have rather 
fresh surfaces are found at several places on 
foots of the massifs and nunataks. Consider­
ing these facts, it is tentatively concluded that 
the recent ice recession is somewhat conspicuous 
in this area, apart from the ice budget of more 
extensive region inland of Prince Harald Land� 
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Sketch Map of the Yamato Mts. 
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3 "b::!th, G 6 uO) rlr:f:JJ.Ltf:fn,v:: 5v::31Htl L tdJli 2:' tc1: L, *"1 40 km r::: bt.= 0 -Cjf tc1: 0. v ,-f ft 

t JtJt,tE, Tt:!mE, �*&E�7J, G tc1: �' ::. n G vir-¥J::!t1J!P]O) Jt:Efiltlm:2:' � L t*ttv::'.5}1[i L' 

-t"O)iJl:m:virlr:f:JJ.fFO)i1lJcJ1H:: J: < :®'i?i L -cv, 0. i t.=rlr:f:-t!Hi� < O)fJm:ttv::tum� n, r-tl!Jf0)3l 

;iO)/Jfj:jJ2:'J:l#iU L tv' 0�%77;�v' (Fig. 2-c). 

:'.:.O)'.I[l10)f¥1*1�1H::vi, ::.nt3f:frr¥Jv:: 1 rlr:f:lt�fiO) nunatak* n,Gtc1:0rJJ71J77;Jt>0. 

nunatak O)f1m1 outlet glacier O),ti.W2::'�t"01.k1frJttc1:0tv,0::t77;�v'. ::nG0)1.k1iiJ 

�;J:v,-fht5?5?zJdli42::'t"b, j;Ji1J<.O) sheet flow 77;, nunatak 71H::ffi�h0£�:1tf1:10) 

ra:i i � v:: � ;:t � G h, J.km�J::Jli:v ,� 2::'1� 0 tv, 0 t 0) t M � n 0. ::. O)J_kmvi rlrr-tl!.5r-¥J1J "� 

:R L, �h,�jJO)�":J77,0) nunatak "t ;iltc1: 0. ::. hvi � G v:: Belgica rlrIDK"®i: < t 0) t :jt 

5E�h, £�0)*flm:2:':£fEJl L -Cv'0 t 0)"1: &>0 3. 

::!t51J!IJO))Jli (J;J T::!t51Jli t t" 0) �i-t"O)f-¥JiqfuC'zJ::y��tc1:v, Lllx� L tv, 0 7]\, f¥1*1J!IJ0)1Jli 

* lll±.l (massif) t nunatak: iffl1'1-r, ::k�J.kiJ,G�lLv:lt�/±l l-C\r'0�:.'62:'.' nunatak tP-¥1V-c1.,, 
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tak t -t 0. .:. .:. -C§ '5 w±.lfi-tO) '5 ijO)ffi,� O)::ke-1.,, t 0)2:'t�-t. .:. 0) J: '5 tce t 0) t nunatak 
t P-¥it n0.:. t ti; :b 0 ti:, .:. .:. -c fi w ±.lf i�-& l -c llllff 2:'.'fr 0 -ct5 1J, .:. nf i±-&.fif:fflmt5 J: ff±-&.% 
iJ, GdJ-ti;Jll�:klll!J*2:' ti L -C\r 't, Jl 0+1i:.'6 t f;J:ffi,�2:'.' iJ,tce 1'.J �,:: l -C\r, 0 0)-c, -@!JI8")r:= massive 
tce�:.'52:' lll ±;t!, ,J, 2' v ,tf;:.'52::' nunatak t P-¥ £hil: J: 1'.J ;ii� t � .:z.. 0. lll±tf::fHH.iHEtJtce+tt:.'B-h:;b 
0il;, JJ<.1nn::J:0tf;tGht1t,0.:.tti:�<, .:..:.-c�;J: nunafak tP-¥A..J.:. 
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(PXfi¥fJ�3JJltt"G) t�iHlfifBfJ:i!'iGii2:'t !J, rlI#l� nunatak r:.�2'tlG£�0)�i !J�i, 

mHrmjir2:'tf-t Q im Ji:tt!!tt 2:' tcr. t., -cv, Gt 0) t � *-G n Q. tcr.:tu, fii¥f O) wtt:tu J: rf .:f:"O)i¥f O) 

nunatak �i, 1- -\? - J ,:; jJ 1 1- Jt!ff�:tu J: rfM�¥iiJ\ G ts: I), :it5iJ!Jl t i¥f*iJ!Jl�i cb G v \ �i:tt!!� 

O)mjir1fi5f:2:'��Ar:.-tGiJ\t L,tLtJ:v'. �im�i:l:!!!�¥��:J: 0-CSJIGiJ\�C.2'ftGC&)0 '). 

ill:tt!!�i, *iim1K:tu J: rf !iu:tt!!fBtcr.1KM�: J: 0 -C1K�2:'�vt, A¥i�i��fBtcr.1K�:tt!!%2:'�t". 

j(jim7j(�i, B?110£:tt!!*1J1&�:tt!!�c�iJ:t�fB�,��:�t(2:':l:i l,, 1�m 1000 m 1tJli�:� 0 -c 

*lf[jfr:4 t tJ: i:?, � Q vvJ,�t*:2:'�� L, tJ:iJ� G, �k �:fi3�i�:$JiJ\ 0 -c �i 0 -cv,-c, v\b� G 

flat dome3) it.:�i dome-shape4) "2:'fJ:l,-Cv'G· j(�i11(0):fjitJ:0)1��2'.'ic:trL,-Cv'GA{�'* 

1tt-�:M-t G�$Hi, 8?110£:tt!!O) t 0) t �m@ic,t�iH5tiilt,*, tu J: rfwa.l�n'Kfi�O) t 0)5)
,

S) iJ,.. 

cf)-QO)d;;l,c, ;5fU.:�l, < �il!J0-cv,tcr.v'. 

�LI:!:l!!Jli1tc �i, .:f:"0)*1J�::.;tuv,-cj(�i1K�iJ:t�fB:siz:±gtJ:�ffi2:'tJ: L,, *i¥f*iJ\ G :it5� t im 

IJJ-t ,Q. t O)J:t�fB:siz:±£!tJ:�ffi�i, AJ:::tt!!·��O) *s*E!l3 G iJ\�::. 2' nt.:1', ill:i:l!!Jli < 0)-§:tt!!tl( 

0)£�0)�i i:J t M1*2'.'�t" G Gt., v'. ill:i:l!!5ffl1Jc�i, ill:tt!!�:1&0 -c:it1J�$JiJ\ 3 ��5i'-''im 

nn,.. cb Q. *i¥f*n\ G imr-t � *lim1K�1, w:tt!!�:t1.11:(l7) G n, 1Jrr*fB t ts: iJ, rJitt?¥1f' 2:'1tim 

t" G outlet glacier �i� < 5ffl1J0)��5§iv'1Km�:t!J*"1"2:'�vt-Cv'G (Fig. 1). 

����:, *'i�VK�iBN10£:tt!!Jli1tc �it&�O)�j[jfr:,40)$:5J'"2:' �v ,-c' *ffi�i �]file cb GS). �. 

f[jfr:,4$a, 1KM1K** :tuJ:rf superimposed ice J: !J tJ:Gtl1K*** t, .:f:"O)J::�:,,� ·:11-ti(�::.,�,tE 

-t G�rt�tiJ\Gtcr. i:J, ]!*�:a1gr�1K7.k1mn,..1&�Jli < c%nx2'ttGtt. �it rlIJJJiHtJlic�i, 

;:.O)J: 3�:$�tcr.l!k�1K:EJ!��1v1tA..,c�GntJ:v'. t.,iJ\t.,, w:tt!!0)51Jl1J CJ!\r1Jl1D c�i, �1 

��1Kfiil)KiJ\GtJ:GiJ\tJ: i:? J.t1.t,:1f*)K1'riJ,-.%nx2'n-Cv'-Q. -ttdT"b, rlI:tt!!*ffl1Ht:l,,'fJ: < t t*li 

$�ij($:5J'tl��2:'tJ:t"iJ�, 51Wlc �iill:tt!!�:.:f:-0 -C1�n�iJ�1:". t -Cv' G. ;:. 0)1�n��i, ill:tt!! 

O)]ffi\)si�t �t.: � -Cv'-C, ��iJ�tlfl-tt-f, )ffi\�: J: G*¥ C: �Jt�: J: G �Uf!J9) i]qftcr.bnt.:*s* 

1:. t t.: t 0) t � ;Z_ G. ;:. O)iJ��i, ill:tt!! 2:'1Jifl G �:1tt 0 -Ci�� l,, :pfrffl�� t tJ: G8)
. 

fi3�i:tuJ:rfill:tt!!mJill��i, outlet glacier tfJ:G$:5J'�, ���L,v,JKimiJ�cbG t�GtLG 

sitU.KM�mt$"2:'�v'-C crevasse �ij,'tcr.v'. ill:tt!!51J�:�J'.z: Lt.: nunatak iJ�cbGiJ;, ;:.O) 

1tiff:c�i7(�tcr. crevasse zone iJ;;b00)iJ���2'n, ���:J:0-C§.j(fJ:M (scoop) "2:'1'F0 

-Cv'G· ;:.O){tiff:�:�i nunatak �:J: 0 -C.:f:-0)�$iJ;%1GtlG:tzD��v'£�iJ�cb0 -C, :it1J� 
$] iJ \ '5 � � 5§i v , 11( im �::. J: 0 -C � l, v , crevasse zone iJ; % AA 2' fl -C v , G 0) c cb 0 '5 • 

· * B?f¥o£±ihi¥iJJ 120 km, Ji!i¥iJi! 30 km, 100 km (J) 3 ±fu.�. 

** true glacial ice. ;:: ;:: -ea�-? 1.K(J) ij!W?�:. J: 0 --C 1:. t t..:1.Kv:. m*-t 01.K-i¥iffi-ett U! U! 
superimposed ice t 11¥v!n0-'2:'�ifJ:\,,' t (!)'2:'1�-t. 

*** �2:' (J){tf 7j(f;�Ul[��irov:. i±:1--C\,,, 0 t (J) 2:'1�"'9. blue ice t t 11¥itn0. 
t J.IU:.l!X�� tL0�� drifted snow ::. J: 0 t:�t. t t..:l!Xifil fJ snow drift '2:'{.ocv:.�tft� t 11¥ �­

tt i¥iffi'iff)fc} 10 � (1960) CJ�'¥�$ffe.�. 
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�it wHnH:.vi, nJ�-ffi-2:'�v'-Cvi, *ffi$v:=.--:Jv'-C5fU-:iE:i:ttJ:t-fu1;?J;�kG:h tv,fJ:v'. c 
cc: vivt*0)¥1H�=r t [P]ttr:, �c�O)t�fr J::., wt-m 2'.'m:nx:-t 0 wttMv:Jt i_, t1¥f7J\ G A, B, c, 
D (:'(gf,%-ffi-); E, F, G O){Bfro�2'.'ffiv,t�. 

G ff<Di&�: G viwt-fu0)::ftj'f}fu2'.' i5c6, *::ft*0)1Jfl:fJv:filU0 1 wttt, 4 --:JO) nunatak 

7]\ G tJ: If), � G v: c :h G O)fil:R:v:;5: < ��lfJih -C /J, � tJ: nunatak ?J;, 1l?J\ v:1.kil\ G J!:tfj -t 0. 
G vi± t L, -C�AhittE7J\ G fJ: If)' G M0)1$:R:1Jfl:fJvi C 0) }tlff50) }tl_lO)jjfj:f] (t;H;:' N50°E) 
t ��#4x L, -Cv'G. N55°W 1Jfl:fJv:vim:@ri1J:�31 L,, G O)/J,H>t®0)5J'd!xt JJ;fJ: 1/J �fll L, -C 
v'0. 

G viffic6-C;m,il15ttJ:EU1*2'.'fJ:l, wtm.::ftJlfylffi0)1¥J*v:.W-t0/J,�v' cirque glacier t, w!Jt!J 
$0)/j, � v ,�ttf-t�2'.'�V ,-c vl t A.,, l:"�7J)"'JV ,-cv ,fJ:\t '· UJ�vi7J\ tJ: 1/J 0)5E�,1� 2'.'� L,, C' < � 

tmv:vt:siz:t.§.ffi0)�1f i_, t� t c 01J:&J 0 -c, c n G 2'.'31fh 0tJJ�ffi2'.'� khvi, 1&�0)ffu0) wtt 
�:t;gc6 G :h 0fi.§.rnf t [P]tfO)'[�Jf 2'.' t--:Jt-fi!J�rnf 2'.':U-t'.JE l1i 0. LlI !Jt!J$v:vi@'Jl?J;&J �J, *�iJJ( 
J:.v: surface moraine 2'.' 11U� L, -C v, 0 ?J�, LlI tt1¥f rnf c: vi:l,,"tJ: v '· #4 rnf ?J�:@JJ: t� ct), 1-th 0) LlI tf 
c:JlG:h0 J: 3 fJ:J�*�2'.'Xkt� ground moraine fJ:v' lvi stranded moraine viJlGtLfJ: 
v ,. L, 7]\ L, nunatak 0) 1 --:J 0) 1¥f {&IH: + 2' v, � ��M%�f 0) $5)-?J: &J 0 -C, c ::::. v: vi outlet 

glacier 7J; stranded moraine 2'.' � L, -C v, 0 G L, v ,, 
G O)::ft*lfrffiO) cirque glacier vi, M*v:00-t 0*PJ%0)�cf;,_v:'.'.=E t tdltl�c:%$:� h, 

cirque glacier t �tl�).kt O)r:/=Tfsi�v:Jliv,*. crevasse, bergschrund vitlc6 G:h t\ cirque 

erosion vii!�c:tJ:v, J: 3 v:}�J'Jh 0. l!lit§!O)*vfvi� L, < 11!; < tJ: 0 -Cv ,-c, ::ft{WJ?J\ GO)� 
tt?J;iJ'.J L, v'::::. t 2'.'ffi l,-Cv'0. 

G ff::ft1&1Jc:vi, ::k�i).k7J;*::ft*7J; G 51¥i5""-/rrcF-t 0Jffii�tJ:).ki1rL2'.'1'F 1/J, J::.i1rL$v:vi� < 0) 
crevasse 2'.''.'.=E t t�J.KMJ.K 2'.'ff ¥ L, -C v ,-c, SJ! G 7J; r: .:t O)jt:1:f O) ::k�i}.K t viffi:&E8fJ:5!f!lt72'.'fi 
fJ: 0 -Cv, G ?J;, ::k�}j(O) sheet flow t O)±JtW.viSJl!mtc: fJ:v ,. G ff1¥i1�rH:J:t L, -C::k�i}J(0)1�tt 
�Ilvi 100 m vl c:"1.!!;i 0 tv'0. 

F Wto�a E !f<DilfHf�: GF rfuiO) outlet glacier vi*::ft*?J\G51¥f5v:irrth0J:t:®tE!kJf& 
{[Jif4'0)7J(Mc: &)G, 1J1.K2'.'ff¥ l,-Cv'G t::::. 07J)�V'7J�, G ffv:Jli:ll L, t� t c 0v:vii�:!:l1W7J� 

* i.lJ:t-&r:::1:t, *�)](l!�GrnH�W<i�2-h-f, ilVi§'f:':J:0--Clm$s�1::::��2-h --o,,0 ice mass 17;&)0 . 
.::. hG f;t�:ft�17;)](1t l t.:mJ�O)/J, 2-v ,)frt:lb t tft&1> GhtJ:v' t O)IJ� G, cirque glacier, valley glacier 
f:':�0 � -Z: 0) t 0) 2:� 1VZ:v' 0. .::. h GLt cliff glacier, avalanche ice tJ: t"fl,;-5.H!1!2' h, � i.:15 
;¥tr,17il};t Gh --Cv, 0 l!i, -*filiii-Z:v:t��0)1'fflJliJtJ:J:t��m�O)/J, 2-v, t 0) 2:i� :f:f � )j( (drift-snow 
ice), ftU417;�-z:)j(ij{d:k2:'fJ:T?o0)2: hanging glacier, -i:-O)fili2:-0l--C cirque glacier t!Jflu 
1� 
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Jejl L ,  fj�ffi t ft.. 1J ,  ;j(fnf�ffiO)iWJJ.tt iWJo6--C v '  0 .  *lllMv:.vi ffio6--C *ffiil�v '  transverse 

crevasse il)Je�T 0 .  J:i:fr[$0){1'.Jiff4ii)��z, t  ft.. 0 t :::.. ;s r: vi, ;j(fpJ;J(J:r:fztET 0 moraine 

il)cb 0 .  :::.. n G a, i) ,f;;. fJ Fl�� nl.:�ii� G ft.. fJ ,  ::k��1](0) ground moraine_ i7) r�v '£�0)1f 

tfO)f::..00 shear moraine t l --C� � J:i){ fJ ,  ;j(fpJO)ffeH:. � f::.. 0 --C  neve :to J: cHKfPJJJ(il) 

ablation 2:''.Jtvf-CBtl:i T 0 v:.� 0 f::.. t 0)-r:_ cb 0  '.5 t � ;{_ G tL 0 .  

F ffl':1¥:i$v:.Jli < ,  lt v '  moraine fi�ld* i7)1:. t --Cv ' 0  (1¥:i t.i. � �  13 -§- i:::1 �¥�) . !lI :i'fuO) 

{thO) moraine field t !P.ltf1Jti*O)�f:7':i7)1:. t ,  :::.. O)�f:7':vi.'SfI'.ifiEt-Jv:.imrii*O) pattern 2:'%JJ.x: 

l, --Cv ' 0 .  ;:_ O)�f:7':vi, moraine O)tJjlqJJ:. J:  0 --C1:.-f 0 ablation O)i!-moraine O);](v:.Jt 

T 01*�Er-J1)t'.!IJ9)-v:. J: 0 --C  2 i?ZEr-JV::�'.Hf� tL --C viv ' 0  ii), YcO) pattern ii� G .7;,,_ --C, ;j(O)v'it 

lbv:. J: 0 --C1:. t f::..�;fiO) pressure wave10) t �;{_ G tL 0 .  � i t Jllll*v:..7;,,_ G n 0 moraine 

field vi , ��O) :::.. t ft..ii� G ,  ��v:.£�ii�r� < ,  ;J(i:frEO)i:frElbil)ffio6--C*l·l·J-r:. ,  .§.0 moraine 

*IJJ.x:tt,JJlO){��ii�N v 'mv:.%JJ.x:� n --Cv '  0 .  F 5jj0) t O) vi, F !1ItJl!O)°W1&v:. cb 0 --C GF FsiO) 

outlet glacier :to J: cf ED FsiO) outlet glacier v:.�i tll:�fiEJ:tfullH:. � f::.. 1J ,  YcO)i:frErii*O) 

pattern t fthO) moraine field v:.J:t l --c��-r:. cb 0 .  tlJJ.x:�Wvi e�il� G � ;t, r i -r:. i:.:to l cf, 

Fl� � nf::..J�*�O)HiJ, F wtJlO)zJlfiJ, G 1�� � n 0 ��ttfl�t JJ,v ,. mt.I-r:. t ,  ;](1llJJ: 

0) moraine 7'.)i$i!J,H:. J: 0 1J0�2:'';tvf-Clt.7;,,_, :::.. ni7Ulo6 Gtl--Cv 'bf1) 0  cryoconite9) 2:'%AA 

l f::.. fJ T 0 J: 3 ft.. :::.. t ii� l v! l ittt� � n --cv,  0 ii�, :::.. O)f-tf!�-r:. vi ii  t A.,, � :::..  0) J: 3 f;;.:EJ!�Lt 

U� � n ft.. ii� 0 f::... moraine field 0) moraine ii�, Ye 0) pattern i7 � G Ji --c, i f::.. i:p i:. � i tL 

0 F mi:. 1±1*T 0 m�ttfl�il�, .ijif;;. 0 ,rm�, filtlv:. J: 0 --C¥IJ� l1f;{_ft..v ' iimi:. cb 0 :::.. t  

n� G � ;{_ --C,  ;J(fpJv:. J: 0 --C jlv;f (L-0 0 Ji) G ;:_ t vi EA G ii �  -r:_ Ji) G i)�, ;j(fpJ*ffiil� G O)J�:kiJ� ,  t� 

0) J: 3 ft..%-r:.fift..bn 0 iJ , ii ,  vi 0 � fJ l ft..v '. 1&�T 0 J: 3 i:: , D ffl':5{Jl!J v:. vi;J(1llJO)ii3$v� 

G i$cf J: 0 f::.. t l ii��;{_ G tlft..v ,  moraine t cb fJ ,  cb 0 v ' vi::k��;j(i:p v:.t,Ml-i±-v:.{l�f::..Jilbi'i; 

cb 0 --C, surface moraine 2:' eng lacial material t T 0 0) ii, t L, tL ft.. \t , • 

E :to J: cf F ffl':vi, .± t  l -Crt:�EWJtfffEiJ, Gft.. fJ ,  H vl" N20--30° E O)Jt:f.lttm-r:. cb 0  · .  

--c, wtJl!O){$:R1ff]:l]v:. J: < �it l, --Cv '0 . E t F 2:'��-c 0 outlet glacier vit.i.00--c,J, � < ,  

frfrrlrEt-J-r:.£� t �\., ' G L, \., ' · J:$v:. {l:Ji#$j-O)��*'i)�Ji) f) '  :::.. :::.. ii� G T1f vi�:!t�;j(O)'[�Ji2:'/ff 

L, ,  ii� ft.. fJ {l:Jiit4iltz, -r:. cb 0 .  F m0)�$v:. t ,J, � \t , outlet glacier ii�  cb 0 ii�, :::.. :::.. -r:. vi£fi 

ii� t :::.. 7-::> � :::..  7-::> ff te L, , T-r:. v:..jsti! L, -CT 1f 0) ::k �t!UJ( t :St lfJt L, v� ii� 0 --C v ,  0 .  L, ii �  L, , :::.. 0) 

outlet 0) :Jrljj-r:. vi,  crevasse 0) §e� L f::..1* ;1]( 1W ii��� It < tit ii� fJ , {iii, ft.. ii� G imltJ 0) cb 0 :::.. 

* surface moraine i)i, iid� t'.) O)jglffi r:t:d.: 0 -cw� l, -Ci¥tE l, -Cv '  G t  0) � -:_  '.J flP �-:_ C: :: l, ts:. "t:° 
O)j(fflh}LJ: lateral moraine 0)�%-Ccb t'.) ,  �,-f L, t i))i), 0 i;;ftr,�-9-;t 0�,JRJ:t�1., ,  t t�;t Gn 
0 iii, ii ,t� 1'.J WF�t��u 2:'1� 0 -c1., ,  0 0) -C ,  �{i:!c l t-:1Jiii�� t � ;t 0 .  �f110) terminal moraine 
� shear moraine � t�tf t 0)"0cfi)0 '.5 .  ffi ffi O) � � Lli±-t!!.�±-&f:i;g£Y> GtL 0  (,fytl;t!!, Klebels­
berg, R, V; : Handbuch der Gletcherkunde und Glazialgeologie, Band I. Wien, 1948) . 
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c: 2-"Jft l --n- '0 . .:. n G O)  outlet glacier 0)1Ji!:�0)1f[]:i]Lt, G ffci);fl:m:1JA0)1$:et1f[]:i] c: J: < 

�l\z l ,  .:. O);j[]:i]O)§�lJA0)1ftf2-"BiJft l --C v ' 0 .  

F ff�i G ffr:Jt l --C�1tli#40)#4ffi 2-" � < � l --C v '  0 .  rl!JJl1tj[f:�::a��7J;�tE-t 0 7J;, -t" 

The Geomorphological Maps of the Yamato Mountains. 

Leger1 d 

Ml I I I , ' 

1. Precipitous cliff, almost bare 
rock. 

2. Rather flat surface or gentle 
slope, witn or without thin 
veneer of moraine and rock 
debris. 

3. Rather flat surface or gentle 
slope covered with moraine 
and rock debris. 

I <Y) , . 4. Main drift-snow ice. 

Fig. 2-a. The G group. 

,,.--
, .... _,,. 

) )) 

5. Surface moraine. 

6. Cirque glacier. 

7. Cirque. 

8. Conspicuous crevasse. 

9. Remarkable glacial trough. 

10. Fracture zone and main 
joint development. 

-- 1 km-

�. 

I.JJ::iY 
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0) q:ir: �i:7�*0) moraine t tl� t -C\t '-C, iw:)-C 1.l(ffii �:k�!VJG:.�:btl -C\t ,t� C t  lil3}j G il� 

� Ji) 0 .  0J]J{ J:  !J ��{I£ <  f:l:.§.t,dflVitil�t:b 0 .  C C  � �i�tJ�nt���il�BtB L, ,  i t� ground 

moraine iJ� stranded moraine � t� L, -C 0) 0 .  c O)f:l:.§ $ t -t 0)�7210)�,m t �iti.00 -C ::f Nh 

loEt-J�=-�-t 0 C t  i)��'- '· C O)  J: :5 t��1*�i C 0) 0Jftl!O)� < O)�}W��ot) G n 0 .  j¥jffi0) 0Jffu 

�i7�i7�  0ffu%�i U! L, �!.5l Gn0 il�w , _..$� �i ,  f!!!Wffl:�0)3z:�c-J.k f Et-Jt� i:l fl EO)ff 

::a:, t¥Jrl!mt�'- ' l t¥Jrlittmt� c-n�si'- , c  t n�ii00 Gn t '- ' 0 .  

�i t 0J)J\� �i1�#4 L, t��Jtx:E, 7*1tx:E�i7� G t� !J ,  f!!!JimH:. J: 0ffu%0)fj:.§il1:0)3z:�c�i� 

00 G nt�'- ,. n M� �i '- , < 0n�O)t¥JTJi t 3e.5l 2- n, f!!!%0)1.f$J,11:�:.t¥Jr l!tt�®fltJ��-. �l} *-

1 K,n___ 

Fig. 2-b. The E and F groups. 
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Fig. 2-c. The D group . 
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Fig. 2-d. The C group. 
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-Ci; iJ ,  it::., w:i:tl!Lt tfJr�:f:tl!:!:tO)'f'i#i-"2'.';;fj L, , �tlJ:f:JlO) :i:tl!W ii {-:h-t!:h �j,,�;li7\2b 0 --C, 
Liitzow-Holm r�t&,/¥:f:tl!�O)t(Q < tlJ:f:t "2'.''.Jtn�-0t¥Jr �*0)1JB: ii � .:z.G:h017\8\ Z,ffiO)ftx:Jz;I "2'.' 

-t« --c:f:tl!W*lm:-t�r:t¥Jr�ff-v:1w -t 0 ::.  t tt-c �tJ: v '. {&JZtt-t 0 ct 3 v:, J:f:ttl¥J."Sft.!UJ: 
:t&% t::. :hv:.::ft£tfr:ttJ:z,ffi0)1JB:v:l:, *��t7j(0)1Jt�v: ct 0 {f!M! t, {-0)1&0) outlet glacier 0) 

:'rffi�1tv: ct 0 {f )M!i; ct tf cirque erosion v: ct 0 t ::. � iJ\7( � 1.., ,  ii 0) t ,�,b:h 0. 
tlJ:f:tl!O)�$r::.a � < 11 ' ;� 1.., ,  U +�i7�2b iJ ,  l.Je;ff:vHJ<.1lti7\tJ: < 1.., 'Dl9) 0 dry valley t fJ: 0 --c 

v ,-c ,  J3. 0 --c  O),J, � v ,  outlet glacier O)mt:� "2'.'ffi L, -C v ,  0. w:i:tl!5r1"H:v:t, t1Jf£0)�$v: J¥Iv: 
ffi L,t::. 1J,�1.., ,.::f:1E�tJ:�l'rn "2'.';;(j"t0F&l�iJ�2b iJ ,  p/'g$v:l: ice core "2'.' ii -0 moraine -C il::b:h 
0 (Photo. 1) . _ll0-C �:!it1lt1J<."2'.' �r.:z.-C{-O){f� "2'.'.-XVf, ::. niJ��� L, --Cli 0 t::. ii O)-C 2b 

1 Km 

Fig . 2-e . The B group. 
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;s 3 . 
:E]. ::ff F rlJ :!:}! f: % PX � ht 1v , 0 .± � f J: ice mass a, 1 0 0) 1¥.f rn.f 9 0 cirque glacier t 3 0 0) 

�:!:t�Jk.td" J: U'-'t O):!ct:iii�-C Jt) 0 .  i! Hl � J](O) 1 0v:t�tl'Uxr::. •HH±l L tj(�i1ki::rltJ: l'.J cre­

vasse t 1:. t ,  T:1J "'O)�llJi):Jt) 0 :.  t 2: ffi L t  1v , 0 .  �il[�vi1'7t�fJ: cirque glacier ix 2: 

� L, , lateral moraine 2: t 1:. t t 1v , 0 .  :_ O) moraine vLJ::jj0)�1R"'- t :rl m L , _ll0 -C O) 

j(�i)j(O) ground moraine 0)�$-c Ji) 0 t::. G L 1v , .  :. O)�:!:l�Jj( O)T::fn: i:t bastion tlcv:1-& 

t±! -t&�iJ: Jt) 0 -C -c O)*ffia!iiJ, h, _§.0 -C O) outlet glacier v:=- J: 0  hanging valley O)JS 

$;i):Jt) 0 t::.. C t  i)qJ� � h 0 .  

cirque glacier v il: $v:::.,J, � 1v '1ilffl� 2:: � L ,  T$fitl1.K0) 1fift�t� t tJ: 0 timJJ.tl@i:fcO) PX 

Ji 2::ffi L fJ: iJ: !'.::d' � v '1.Kt5 2: EF Fsi O) outlet glacier "'- C: 5@ff L -C v ' 0 .  crevasse O)�;ivi 

;:::: < 1JiiJ, -c Ji) I'.) ,  bergschrund vi� < t¥::fr: L t1v  , fJ: 1v , . l¥.f JR {J'!IJ O) rej:§�Jlf: < i:::. ,  � < ,J , � 1v ,  

lateral moraine 2: 1:. t -C 1v , 0 ri:iJ, v i  moraine fi@2cl6 G �'L fJ: 1v ,. 

F O)!Z§jj, moraine field O)JRll/MJlf: < v=., JkM"*rnI J: 1:) O) Jt r§'J 20 m H. c: O),J ,Jii):Jt) 0 .  fl 

$fi.3.f:!:§. -C J:: v:  1fiJ , f:=-uffi2:' fPJvt moraine 2: ;Q ,£ l'.J ,  millfi;a,�-Cl&�iJ,h -C v ,  0 .  :. 0) J: 

3 fJ:�JJ&� fi ,  C ffi::pO),J,Ji, A ff::ft:1JO) moraine field i::pO),J,JitJ: c: ,  :EJl;fEO) outlet glacier 

O)*rnf iJ, G 1iiJ, i=.mw 2: O) i;: iJ ,-ttt 1v ,  0 ,J ,ff50) 1v , -cf h i: t �iffi L ,  � � i:�«t::.. *�tr:400 t :ri 

ffiO)fJi�-t!:- 0)�1* 2:�lrl-t 0 1: f: l 00)ffia* 2:l};t -C v ' 0 .  

E rl!:!:tO)::ft$vH!1�#4 0)#4ffii7: �� It < ,  ;:. O)J:: v: v '  < 0i) ) O) peak i):�t±:J -t 0 (Photo. 

1). �i4rn.f i7 ,  G peak "'a, Jl*7cEt.Jf: 1tJif4 2::f:t -tJ:�� t , iJ , tJ: l'.J 1'JlmEt.Jv:::.m:-t 0i:�� t iJ: Jt)  

0 .  C 0)�#,4rn.f J:: fi ,  jk;,/Hf 2: :X;t t::.. moraine t J!1.1t1i:}�-C 1ibh 0 .  1'JG�tdJ1v ,rej:§O) 

��%2: ffi L ,  -3.f±l!rn.fv:{t{� L t1:. t t::. cirque glacier x.aiJ±t�JJ( v: J: 0 {�1Mfi7:fitJ: bh 

t::.. t 0) t �;t G h 0 .  

rll±t '*1:*:v:=- f:tJl 0 -c 0) outlet glacier i: J: 0 t %PX � ht::..J](fi:1.;:§i):Jt) I'.) ,  �1v ,  U �:§ 2:W 

0 -c 1v , -c , F 0) i> 0) t fPJ;jJtJ::im:g� vi -t -c i::.j(�i1k t @lfJl � h dry valley 2:: tJ: -t (Photo. 3) . 

:§®fi ground moraine � ffif ff. i: fl b :h 0 $%iJ��1v ,iJ ; ,  t C ;s c: C 7=:> fUlt:� t fft±l L t  

roche moutonnee 2: tJ:. L ,  :§0)1$:lst:1:ff"i=llv=.�t;z-t 0 1�miJ� 3EJi L -C v ' 0 .  :§®f:=- vi� L v '� 

1�#4 2: � -t 0 t C 7=:> i7 � Ji) 0 .  5liH i ED fki 0) outlet glacier 0) f�f?:!H: J: 0 t t)J G :h, hanging 

valley 2:fF 0 t 1v ,  0 .  :§Jg;O)±UJMmO) 5 "b*ffi*1%JWf:t1.ii7, f:::.%� 2: -x vt , 1¥: 50 cm.- 1 m fl££ 

· 0) 1' Eif.J � ti'�tJcnj,-� ;-polygonal ·pattern i7; 1:. t t v , 0 t c ;s t Ji) 0 . 

C 0) Jkfi:k:§iJ)  G l¥.f f i .3f:1£!rn.f 0)3E;if i� 1v ' · :/iir§'JJ=ifrO)jtf:::. vi�±tWJ.Ki7�{&:iI1 L t  ff I:±:! L t::.. :::  < 

�"' ,rei��*O) C1::Jdj-iJ;itcl6 G :h, i t::.. '*1:R:0)1J(i?:e:§i:::.u[x -t 0 ,J ,JJ(fi:R�i7�Jt) 0 -c,  -t O)r$f:=-f:t 

11 ' ;� v ,  cirque glacier i7;%PX � :h t 1v ,  0.  c O) ,J,7.](f?:e:§.td" J: U'-'t O)!Z§{�IJO) peak O)jY'J�i:kO) 



No. 18. 1963] (1533) 

:rtl!J�vt, &1 &1 N 50°w 1Jfi:iJO)ifprt*r:3t�e � n -c v ,  G G L- v, (Fig. 2-b) . 

115 

Jll :f:!m$�i* L, v ' 'V -l?  �:tft� tJ: L -cm""-5:&l:B L, , Jlfffi1Hi:fil@J::JLCv -:�J�, 5f&1Hi:aJ:lf40)� 

:1$�1]<.0)ffm--t GEU!$: t fJ: 0 -C v ' 0 .  

Jll:tfumJm�::1¥-�-t 0 *m*0)5!��11P- < 0)�� '2:'Jl� L Jll:tfuv::�0i7\ 0 -c*1&1H::*lfljw40) 

'* � fJ:�:l:i�'2:'1t 0.  1ft 0 -Cj(�i1J<.*=mHi, £�0) rEJ,fl\:v::fru G f Jll:tfu* {&I H:::rt: L, -c rE:i i 0 -c V '  

0 0)7]\�-xm� 2b G .  ;:; O)�,g-, Jlf:tfuO)�ljffi75\:a,� 2b G t , ,tim:O)M'f*� dl:tfuw4ffi t �:1$� t 

O)fsi v:: v;J:J:trE:i 30-50 m v::�-t G Mi7\%JJx: � h 0  (Photo. 4) . ffE:tfu��mt-r�:: J: 0 -C1:". t  

t.:. t '6 n -c v ,  G t  0) t 9> ,  _.$v:: vi ::. 0) ·J: 3 tJ:nx:Esl v:: J: 0 t 0) 7]\&) ;s 3 .  E m� �i ;:; O)Mi.\'.;i7\ 

�Ms"Jv:::fJ?.:bh-Cv ' G �  C. O)Mv::1t1:B-t 0 t¥frffi� vi, �rit�O) J:.$ 20 m vl �i7\ · neve � cb  

. !'.J ,  r$vi71<.1t l --C crevasse 0)1:_ t --Cv ,  0 t ;:; 0 t &J 0 .  Jllj:fuO)�lj�41mi7\*l{!jw4 0)±�,g-, B 

m, c !ftJ: � O):?zo < il�vi#4ffiv::�v ' l:.7J\ !'.J ,  fJHij#40):l:i�ffi '2:'flr 0 -c 1; ,  0 . · 

D ff<Ditt!Ji : ED Fsi'2:'*7J\ G :it51J""' t im:n G outlet glacier vi��* � < ,  *=ffi O) {lj#4 

vi*l'\:i7J\ � mJ:r21$v::* L, 1; ,  crevasse zone '2:'%P.X: L, , _.$viD!$0)::ft5iljfu'2:'fi8l0 -C 2 00) ,f '6 

fJ::aJ(jw$J-<7) outlet glacier '2:'{t 0 -c 1; \ 0 .  7j(fuJq=l�$v:: t im:lfJ1JfPJ v::w4x-t 0 crevasse !$7J) 

1:. t '  i t.:.ml*i-$<7) crevasse vi ,  J:t®(s"J� L, 1; ' *ffi*i[O) jmg.t, J: u�J! � htd]<.fuJ J:. O);& m � 

t] 0 -C t,: , 0 t ;:; 0 t 2b 0 --C ,  -=t 0)1JJtl.hviJ:t�s"Ji!JE� &J G . 

D Jll :!3! Hii7;fJ: !'.) massive �,  �frJO)JE�7J\* L, < ,  ��tJ::tfu%'2:'� L, -c 1; ,  0 .  

::ftW� vimJill '2:':a-tt��lH) n t.:..5f:t§tJ:WS-i7\:e-mv:: &) 0 -r ,  ;:; n G 7]\rEJ'5£'2:' �i:: L- -r JE� L 

-c 1; ,  G 0) i7rnjj G 7] \ v::�,3Jj� � G .  Jll]Ji.t; J: u-=t 0) mlillvi��7]\1tx:a:: L, -c 1; '  G ;Q\ , SJl!!*fJ:)'�*� 

viJE� l, -C.t; G f, glacial corrasion O)lf'Jt t SJj G 7J\�tJ: < , *�i1](0) 7j(ft�'2:'�vtt.:.fiU.iE11tdil: 

�vi�l:B-1:ttJ:h\ 0 t.:.. ttE: 0 -r Ji 0-c ;:; <7)WS-i7\*�i1Kv:: �:bnt.:.i7 \�7]\asJl G 7]\ i:: L- 1�tJ: 1; , .  

L, 7]\ L, ,  ;:; ;:; v::jl®'cs"Jv:::rt: L ��rE:!'5£ '2:'1l\:o6-r 1; ,  G .sf:!:§ Wvi �i7\n, -=t 0) J:. v:: �ij�*� t m 

5E � ;h, G � t 1¥:a:: L, -C v '  -C, 7] \0-Cj(�i1J<.v:: J: G ;,](fuJ{tffl '2:'�vt t.:. ;:; t viSJl G 7] \  � &J 0 .  

c 0).5:f:f:§ffi <7) �·11v:: &J 0 .sf:1:§Wvi, J:.1:v: O) 1m t ::fjl®'Es"Jv:::a,� '2:':fr l -c 1.stl:I L ;:; O):a,£'2:' 

r!l�� t -t G 5(-=>�j( � fJ:E!�i6\1ft!:: l ,  �tr�vi moraine .t; J: u�1t1if���:bh 0 .  j(�i1J<. 

i7\J:. {:V:O) 1m 7]\ Gr {:V:O) Jm i --e �� l ,  ;:; ;:; v:: cirque glacier i7\%nx: � h, 11<.ii� '2:'fi°fJ: 0 t.:. t 

<7) � 2b ;s 3 .  Jllttm1r�0)5nv:: 1m.l:B -t 0 EUf$:7J\  G tJ: 0 Jll liJ:.v:: t ,  ;:; n G v::JtJ:t '6 n 0 G l 1; ,  

.5:f J:§{fl3i7q_ii7;v::�1'f L, cv ' 0 ,  

Jlf :f:!5{&1J v:: vi5v:: fPJ-/J\ 0 -c 00 < l��tJ: cirque glacier · -/J \&i) 0 .  ::ft-ffi1J vi:lii*J:trE:i · 800 m v::� 

-t 0* L, 1; ,:a,mv::�KG h, *{&1J.t, J: um-ffi1Hi, �i5ltJ:;&ili$:-/J\jl®'c L, t.:. il!�v:: J: 0 --C lffl i  h 0 ,  

1J<.fuJO)J]{WJ:.nv::vi,  ��v:: J: 0 -r 1=_  t f.:_,J, '6  v '  hanging glacier i7\ cb 0 -r ,  -=t O)riljfuvi1KfPJ 

7]<.""' t jltJ: 0 -c 1; ,  0 .  � <7) hanging glacier t ��v;: J: G Mi 1f v i  ffii7\ v::!!o6 G h 0 -/J\ ,  11<.fuJ 
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*Jm0).:::k'$:5fvit-!71<. t tcf.. VJ ,  mfb7J<.iriJ)j(h:, t:dcf.. 0 --C v ' 0 .  ,:. 0)7]<.J: r: surface moraine 7]\ 0) 

'J , 1.bti*O)l;rnt 2:' 1t 0 --C v ,  --C,  cb /: 1J 4 t :!Et� L -0 -0 cb 0 7J<.fPJ*fllMr:::. %mt � �1., 0 terminal mo­

raine 0) :klJ � % J'W 2:' ffi L --C v ,  0 ( i�H.i Jf fl 13 �· tJ ft ¥ � :t5 J: cf Fig. 2-c) .  .:. 0) moraine 

ii  D w:t_lO)ffijtV:lfftm ( ,:. O) q=i v:: vi stranded moraine 2:' � < �ts) 1J 4 G l±f*-f 0 t O) h:� 

< '  f§Jl7J 4 G � ) L,,  r v::� 0 i C 0) t 0) 7] 4 G tcf.. 0 --c V '  --C ,  P:I� � ht__:j�*1il2:'� A,, C V \  0 (Photo. 

6) . moraine iJ�'/tztE-f 0 t .:. 0 c vi ,  moraine 0) �J:. 15llj 0)7](1J\,fg i  'J , � T1�1 H=�:!t�v::1t,t 

t-.:�J'W 2:' t -0 7J<.1J; cb 0 (Photo. 7) . .:. 0) 7.KvHJ<.fPS 7]( c cb 'J , .:. .:. c vi7'�}�*i!t 0)5i v ,  :1JJPJ vi  

� T 1�1H:: � ts: 0 --c v ,  --c, �i!t v:: J: 0 i�ffO)� L 1.,, ,:f:!i!�c � G h 0 glacier table9) t vi�J-'JJl 

izg 7]\ �tcf.. 0 .  -t td--yb .:. .:.  C vi1ilT 0)7J<.vU!%t��O) �Ll§felJ7J) G 1*� � h, 1il0)� T 1�1Jc viJ!1,0) 

gLlfffelJ7J)  G 1*8:I � n --c mJill'$n\ gLl  G h, @Ht,  t � v::�1:.v::ll!ilv-f 0 v::� 0.  .:. O)fJrnH:t, .:. 0) 

it!!� v:: .t;; v , --C , 7]( 0) 1� t H:: Jt L --C � 0) IM §felJ 7J; i/ili\ !t:t J: 'J t 1f! � f cf..1i tlJ 2:' 1� -f 0 ::. t 2:' ffi L --C v , 

Q .  

moraine 0) pattern v ;t mt JPJ v:: Jt L --C [[ fiJ v:: :ili < , T irrI-""-- JPJ vt --C � � 6 fcf..1.bt ix 2:' ¥. L , � �i 

(J:r.r@.J) 30--5 m, 11t� 50--10 m O)�tk 2:'� L --C v ' 0 .  moraine 0))¥ � viff�:5J'f¥.Jv:: vi 1 m 2:'� 

-*-- 0 h\� < v i-lht.JTc,  1il1J:* � " ,±�if[�Jl1J<.O) J:v:: O) 0 --c v , 0 ::. t 7] ;�" '· �tk 2:'�-f 0 

t-.: Y)�JW1i:: J: 0 --c vit£l..:::ktcf..t&JW t frntitm1/f 7J\ ,  ��!f!:iJ :t5 J: u�1i:: J: 0 'Sti%&2:':xvt --c v ,  0 ::.  t 

t cb 0 .  1.bti*O)�f.:kv;J: J:ifrI'ft�U: � ��j, JB[� t  t v::_:::k � v 'i'.7; ,  .:. hi'.7; PRIESTLEY 0) §  :5 9) mo­

raine 0) slip down v ::  J: 0 1]<. 0) y�ffv:: J: 0 --C� t ts.:0) 1J 4 , 1.bt7J�lJXit£-f 0 0) 7J ,  2:'*IJ5t-f 0 ::.  t 

vi  c � tcf.. h ,  0 ts:. .:. .:. c t F l'
f
iz:g JJ t [Pl :ti, pattern :t5 J: u tl� 7J , G {!=U:% � h ts: fiJittl ff tm 7J \ 

JiW � h --c v ,  0 ::. t 7J,  G ,  1J<.1nJ O) �frI!a1J\ cb 0 .:. t 1J�b1J 4 0 .  L i'.7 4 L ,  1¥f:fiv:: 1tm-f 0 ffiii.O) � 

� vi, .:. O)Ji!a1Jqi_Y) --C fih 4 t£ t O) c  cb 0 ::.  t 2:'%Ji! 0 .  ��v:: ,  bhbh7J��� L t-.:BZrt!!� 

""f vi ,  ;g,;t,1Jm1J\�" ' v ::  t ttu G -f ffi.iit:f:J'Hli"!'.!7J\�:jH::&t£v ,±�iri'.7��" ,. ::. hv::  vi�� � h 0 E 

m O)ft t *, Jmnf L t-.:%JJf0)1J<.fPSv:: J: 0 �1,i'.lq�(* L --Cv ' 0  t �-*-- G h 0 .  RAPP12) v::  J: hvt, 

1J 4 "-:J--C1J<.ffi:k2:'�Vf t-.:tt!!:ll!Jl0) U '.f=tlP1 0) ffi.�0)1fil1'Jvi ,  0 . 01 m/year c cb t� , iffi'MO).:::k�1J(O) 

sheet flow vi�illff�cf:f:� L --C 4 cm/day13 > , i!!v , t ::.  0 c t 1.- 1 . 5  m/year** t � �1., 0 .:. 

t 1J, G �-*-- --c ,  ,l O) �!aO)Jf � O) �  (7J<.0)1frI!aO)Jf2- 1J:�ii.O)�ltJO)Jf � 1i::� L < t£ v ' v::  L --C  

t )  Vi  7] 4 t£ ') * � \., ' •  ::. h G 0) ,i#, 2:' � [@:-f h vi' .:. 0) 7j(fPJ a UJ :f:t!! 0) 1-th 0) 7j(fPJ V:: J:t L --c 7J 4 t£ I] 1:9Ll 

j�f¥.1c cb 0 .  

* -f�J�,  f�:f:{!: rT� t;t� L, 1., ,,j{Uit\:'.�Jffili1tn11itcehh6 .:. t h�'.i�� � h 6 .  ffi f� 0) Ji E ±if!. :fitr: Witlf/7, (:: 
t1!Hml�Jffili1t0)--$[�/J;§;s07) G h 6 .  L/7 , L tceh; G ,  :'E.� � h 6 E�O):i:v�OO L Lvi J: < h/J, 0 LV ' fJ: 
V ' ·  i*\Hi��Jffili1t0)'.l§i � 2'.' 3tlffie-t 6 � O)fi± t L L}{0.1;}')*�0)� L � ,  C: < f_:::7J�,r�d-t.i5:v-=:t0vt 67.K 
5tO)�M, ;1/!W?O)� L � �ib 6 .  :EJftfO)A1�0)T�, ffit�f:.i5 vt 6 E�:'E.�n�r:rilJ.:tO)!li±tl!., f:_ t 
,-z vf B ;$:0),'a':Jll.Ji'!h�l::Jt L -Z:: J: fJ §A.,� cb 6 /7,�/7, timFo1� cb 6 .  

** 9) .i5 J:: -cf Byrd Station O)jf,Ejti/::00-t 6 .�fE�-tgO)@A�§��I:: J: 6 .  
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D ��i± t L -c N30--40° E 0) foliation 2:':tfT 01t�EJf JtfffE, E�Mff�E� J: ".J ft 0 

IJ;;, Jllj:f0)%�v:�1* 2:' t � t �:z G h 0Jf!iJ\ G O)�lffi�IJ;;�tB � n, i f.:. :. nv: [![:x--t 0 tm � 
� < O) ,J,!ffi�iJ;;�Ji L [PJ:1JrtaO)frHI* t t t v: ,J ,t-fu%0):1Jrtat!:2:' [![�3t�c L -C v ' 0  (Fig. 2-

c) .  iNTiff 0) J.kM 2: lffits Jll'fut t i  f.:. :. n G 0) lffi �·* v: x�c � n -c v ,  0 J:iJfi'E'l'iiJ�:::k e:- v , .  lffi�.mv: 

it§� --t 0 J.kMJJi$0) Jll�J:v: Ji) G EU1$�i, :. 0) J.kMiJ�IJ\�-C 0) outlet glacier v:��T 0 t v ,  

5 PJfi'51[1: '2:'�5€ L -C v ,  0 .  .:t O) jllfJiJ�f�?Ml¥.1� Ji) 0 :.  t t ,  it i1-�oo iJqJU.kiJ\ G ft 0 :.  t �i, 

:. O)JJ<.M O) �i!·iJqJicY>-C ,J, � < , �� L �� JiJ 0 :.  t 2: ffi L -C v' 0. !� G < lffi �Jllb.:fd' J: rf!ffi 

�ffiO)#�iJ�±�ft%�'2:'R5€ L ,  :. ;h v:,ft(� L -Cf:M-t L f.:.:::k�tJ](O)J](tit t ,  iJ.i:ft1WO) cirque 

erosion t v: J: 0 -c :.  O)t��ftJ.kM iJ�%� � n f.:. 0) � JiJ 0 5 .  

D �Jf!{Jt1J v :  �i, �J:l:[v: flff--t 0 -?-?:::k e:- v ,  3 �O) �TiffftJi#40)TJicY>-Ct&v , cirque glacier IJ�# 

�-t 0  C�t9i�f4 13 �J:Jf%'.¥�.:fd'J: rf Fig. 2-c) .  :. :. �iffe\1ltrflffv: � f.:. ".J ,  Jll:i!O)Hx1!J.:fd'J: rf 

nunatak O)�cJIJ iJ� cirque glacier 0)%�v=��i'i�,  Jlli-fu®.\J: {Jti] v: �;ifilv: � G n 0 iJ:f:,ft1WJ.k 

iJ; cirque 0)��2: t 0 f: t O) � Ji) 0 .  fi1WiJ��� L ,  �h!iiJ��il•� t ft 0 -C v ' 0 .  $:*1ti5:: 

v: �i sastrugi O)�jiiJ�gicY> G h-f, ffe\O) ��i  ".J t it1WO)� L � 2:ffi-t .  *ltiffiv: �i{tJl#40)�Jt 

fr�-9-iJ�JiJ 0 -C , ;��ft crevasse zone 2:1"r vJ ,  1mlt!iJ;;z.,z.,1'§�� JiJ 0 :. t 2: ttai! 0 -Cv ' 0 .  

J;JJ:0)1fil, Jll j:f::!tflff �-=>I§:1JO) nunatak v :  �i ,  ,J, � v ,  cirque glacier iJ;; J) !'.) ,  :. n G �i�JJ: 

� Tiff 1t]tfr:4 2: :tf L -C v ,  -C crevasse 2: � t 0 :. t t Ji) 0 iJ �, bergschrund � i gi cY> G h fJ: v , . �*� 

v: :. 0) J: 5 fJ: cirque glacier �i, J:$-'f fi1W�iJ;;� < J.k1tiJ;;ji�, T$E U!fi1WO) � � iJ�� 

1.., , :_ t iJ�� v ' . m: 0 -C:iffl'ffl'O) cirque · glacier �i, iJ�J:fr� v: iil•�' T$v: 1ffft�2:'11' 0 -C v '  

0 0) t �0)�1JM: JiJ 0 .  

D ll$5:1Jv: �itlJ.k$v:,J , � v ' moraine field iJ�1!ZiJ� 0 -C v ' 0  t :. ;siJ;;Ji) 0 . 2:. 0)i-t/!hi.:lH:� G  

n 0 surface moraine �i:im1it£MO)ffEv:;f®i: L -C v ,  0 iJ;;, :. :. --c: �iffE.:fd' J: rf:. n t ;ffJ: 

0 1m 0) surface moraine t tJJ!iJl � n -c v ,  0 .  :. n 2: ffi� -t 0 � t P3 � 2: 11r rf f.:. t 0) iJ;; � < , 

:::k�iJ.kplg$0) moraine iJ� shear moraine t L -Cf¥iJ\ rf J:iJ;; 0 f.:. t 0) t � :z G n 0 .  

C 1¥:<D4'!1fi : DC FsiO) outlet glacier �iftJl#4iJ�*l < ,  iJ \fJ: vJ :::k e:- v ' . A ffiJ\ GJ!®i: L -C JlJ 

j:-fu 5 {JllJ 2: JlJ i-tl! t .:sf fi v: 5E 0 lateral moraine � i, DC Fsi 0) outlet glacier 0) imA v: J: 0 -C 5 

:1J�:::k � < ai3 vf G h, -?iJ�-Ciff� L -C L i  5 .  2:. 0) 2:. t �i ,  2:. 0)  outlet 0)1ml!JiJ�z.,z.,ffl�-'f , 

JlJ i-tl!Jf! ffi1J 0) J.k 0) 13� tB v: :::k � fJ: 1-*.'.!IJ 2: * L -C v , 0 :. t 2: ffi L -C v ,  0 .  JlJ :!:fu iN {JtrJ 0) tIJ.k 11¥ a, �:]t 

L f.:.�JJH: �i ,  outlet glacier O)Timv: � f.:. 0 t :. 0-'f  !L � h, Jf!:1JiJ\ G JJjz e:- .t, 0 -t ffe\v: J: 0 

�1Wv: J: 0 -c, fi1Wflff (1W�a�1.., ,) 2:%� L -cv ,f.:. .  2:. 0)  outlet 0)1¥f�, C ff::!tJf!$v:lt 

< ,  ,J, � v ,J:r.tx:1¥.Jli'J0)1lx�T 0 moraine field iJ;;r!ZiJ� 0 -Cv '  0 (1¥ffi.�fl 13 -5° J:J f�'.¥�). � 

�i , �iJ\ ;hj,'fJ:iJ\hP3�2:�vt-cv ,-c, ablation moraine t �:z G n 0 .  

C ff �i, ± t L -C��JCMif�E, {t�;s-�iJ\ G ft 0 .  Jlltl::!t$�i , DC FsiO) outlet glacier iJ� 
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G 5:tili� L, t:J J , 2' \: ,  outlet glacier v :: J: 0 -C tJ]t'lffr 2' ht:. 3 --:> 0) nunatak -/p, Gt� tJ , 5 'b 2 --:> v ;t 
92�t�s� 2:t� -t. *llffiI O) nunatak vi, m!ill2: �,#4rnH:tJJ Gh, moraine 2: 0)-i±f:.f:f:!ifJ: rJJ 
rn 2: � L, , �� L, --:i --:i cb ,{d, 2' 1v , cirque glacier t 1-¥ ::a: v-c v , 0 0) i7; Ji E@. � ht:. i7;, t¥: L, < 
vi b i7 ,  0 -C v 't� \: '. C h G 0) nuna tak 0) 911 � 1f $1 vi, D 2t JtR]ip 0) Jeil ::fj $1 t 1W, -C \: ,  ·-c, C C 

c t  C O)::fj$] 0) �3fJR0) 1¥1£i7;N5E � h 0. 
C wtmT¥H'r13vi, #4001tEij4i7\flv' t C 0 7]\ � < ' wtm*{J'l1JO)i]/U1H!f vi wHJ 2'.' � 0 "( \: '  0. C C  

cvi�'�i7;Jtl©(i¥J� < ,  �mv: J: 0 -Cvi )](fPJ)](i7; fftfj L, , crevasse 2:1: t -Cv'0. �UO)fJk 
#4000)j($5:tvi, moraine .t, J: u)!li�1tJ�Ht?lc tibh -Cv' 0. C 0) r:p v: vi:>'�*O)� t inU-i, C 
c c t Jl --:i -cj(�i>J<.vi rJ.1JJ{ 1,: i c 51 L, -c 1v ,t:. c t i7mJl§lc cb 0. 

c c  v: viffi$0)i%!hft L, t:. 2 --:>O) cirque glacier t ,  *00Mi40)H t A,, ct�1-: ,7](ji:rJ)](i7 ,  t:) tJ: 
0 7j( fPJ 7J; cb 0 -C, \: ' -f h t  jt:1.f v:: 00 L, , Ch G v: JJ'7J, t:. h -C Tldt:1.f $1 v:: 7IT v 'l�J{Jj i7 ;Jf5i -t 0. 
r:p�O) w�_ u :  vi 1 --:>O) l!lfl7J\ cb l'.) '  -t 0)5fJ'l1JO) wlf v: vi 1J , 2' \: ' � d;- 7] \ cb 0 "(' ground mo­

raine .tci' J: tf roche moutonnee i7;t;t'.c6 Gh, %�!¥Jv:vitic6-CJF3t�cvicb0i7;, Effifl t t;t'. 
5Ec t:-0. w:/Jl5itlili v: 2b 0 wt?Hi, f-fuO)'ffl37J'v:Jt l -c� l < 1l& < ,  wf']jti'tAAIJ5: < v:  cb o ,J , 2' 1v , 
peak 2:�v, -C vi f:f:!i c cb 0 -C , a t  A,, c �00 i7; moraine cff::b �-i, � Uvi wffO) r:rH�: t :  t 
c ;s c c  .:Sff tfj L, -Cv, 0 v:j@ �t�v ,. c 0) moraine vi�'ffl3ctlm:± patterned ground 2:11: 

0 LV'07J;, 1:f;iztO) B 1}'µ 0) tO) fl �- 13Jlfllct� v '. 
2 --:>O) ffi;_fft� cirque glacier ti v , -r h t J::. 'ff13 v: �Jmifi� 2: � L, , r:pirr[$i7, G T:1.f vit!-!UJ<. � n 

� L, , 1�#40) i]§UkJ1f,-JJ[f:i: crevasse zone 2:1t l'.) --:> --:>j(�i7J<.9::r�im:T-t 0. �::fjv:tj(!li)j( t 
jff�-t 0 i7�, 1tl:r1n:t, -t O);,lCYlilicj(�i)j( t 71'11Jffi L, i7 ,i7 ,  0 t:.)](r§· 2'.'%ffl: L, , 1ii7, t� i7� G terminal 

moraine 2:j(�i)J(J::. v: 0) -{±, mJ ill O) � U J::. v:vii;U! t ffii¥]t� stranded moraine 2'.' 7!  L, 

-c 1v ,  0 C1¥ItiJtJ4 13 -5· o tt�JO. c 0) 11<. r§·.t, J: ur�,r :iZttO)JF3'c�t� l!J�O)J5:72Jv: vi, :£Jt1'EO) 7.J<. 
%*llffil J: l'.) J:t� 30 m i i  c O)�Pftv: roche moutonnee i7;2b l'.) ,  �;/Ji{O)::fj$Ji:t cirque glacier 

0)1.ffLlvnrtu v: ffil¥Jc, outlet glacier 0)7.ffL]E}Jn [!Sl v:=5ft L, -c i.lff:J v: JLI\; '• *�i7J<.1:&:il t t t v: 
cirque glacier i7�%JJJ: 2' ht:.i7� .  Chvi-tO):ff:EJlific v::1,--t� < t tr�1 2' v: l, -C 30 m vi t·� 
� L -C v ,  6 0) c cb 6 .  7j(fPJ v: W-t 6 �� t moraine O)�� � ,  t; J: u 7]( t§'*iq/jlO) terminal 

moraine tfcO)�-� 7J;3-Lh -C v ' ft_ v' C t 7J, G dJ- -C, :fJliE t 1&� 2'.' {rt� 0 -C \: ,  6 0) c vi ft_ v '7J, t � 
.z G ft 6 .  

c 0) cirque glacier 0)5 v: 2b 6 7.J<.frirvi, D �5-MIJO) 7](fPJ t Pltl�OO i7;/l vf"7j(fPJ 7](i7,  G t� I'.) , 

f:f:§-C, jt::fjO)j(f�1J<. t ;i}liwf;o'']c cb 6 .  C C  c t  D ;/?$c � r-;: f:_JJJ:kSJ 7]\ � -C vii 6 J: 5 v: }�,b 
;h 6 i7;, §+ L  < ti�]E L -cv,fJ:v'. 

B ffe:>ii!!Ji :  B :M, t C 1/=�FJ H:vi, ,J, nunatak 7J;cb' vJ , J:t�s{_J,J ,�v' CB Fsi O) outlet 

glacier vi, C hv=. J: 0 -C 5-}7J,l::h -Cv' o .  *oo O) f�w4viJtl©(s{_)�,c, *i'lmHi A 11$ J: vJ fil u 6 
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lateral moraine 0) %ti( v: �W. 2: lj. ;;z_ � v: Jlj G T, �t 1J � t HE vf G n, C 0) Es 1i1J-z: !§ ti( 0) ter­

min::ilsurface moraine '2:' %,5;t L, , -t 0)1ilf.J�;t f.'frr*l¥J-Z: &) 0 . 

. B ff � ;t, ±. t L, -c,  1E!m E", 1E!m JtJ,ffE" J: vJ tJ: vJ , q:i:;k:$v:-?-? JZ1v ,fil::l:lf! 2: fJ: -t�t1J v: mJ < 

fJi1lr,Mr '2:' iMJ �;Z ,  ;:. ;h, 2:J& vJ � < J: '.J v: l, -Cijxfrji)rjt� l, -C v ' G .  

Es 2: 2:i Y> 0 ±. UJ t H  ;t ,  'Pi JL < J:r.liRl¥J f j:_§_ tJ: t73Hi -Z: �ft--j vt G n 0 iJ \, 5 rnH ;t ;:. ;fl t ::f Ni fo tJ: 

�,m v: J: 0 -ctJJ G n  -c 1v , 0 .  JFLJI Ht�-?iJ� v:TiJ\  vJ ,  w Jl!IHt�11rv: J: 0 -C il:b n 0 .  :sp-:rnw·fi 

J:0)£Jl!tE"�i roche moutonnee 2: tJ: L, -c 1v ,  0 7]\, Jia\1f2: )'tvt -cm��;!:SJ.I G 7J� -z: fJ: v ' ,  tHliJ� 

G wHJ v :iJ � vt-c �;t ,  JZ < moraine � J: UJia\1t?i::Vlil-Z: 1!:bn -C 1v , 0 .  Jia\1Uf��;t�tf:i T  0 £fi 

iJ� G 1JU%� n-c1v , 0 iJ\, moraine q:i v: �Hi*� t &.) 0 -C ,  fthO) UJJ:t t fPJ;f:f, wmi -z: ,  .§.�-C 

j(pfg7]( 0) f� it '2:' )'t vt i: . 

;:. O) moraine t0 J: UJia\1Uf�v: �;t, �m:±iJ\jl� G -C v ' 0 (Photo. 8) . =. n�Hf�:knf�.to 

J: UJHJ?ij,�-z: &) 0 -c,  �4 ffiftJifr'40)::k/N:1Jt 0 -c �j,--5t�iJ\5tiJ�n � J: 3 v: Jt;Z,  ftj#4iJ\ 13,.., 

· 15° 2:I!:I&T t �rJ?ij,�iJ\1¥1-m-t 0 ?J) ,  w L, < �itJllJJE L, -Cv ,tJ: 1v  ,. Jftl(?i'J;��;tul[ff 1--3.5 m 0) 

::fSJ.l�tJ: ring 2: %,5;t L, ,  -?-?* 2' tJ:�O) � 1v ,  q:i:;k:$iJ\!l£ vJ J:iJ\ 0 -C 10--30 cm 0) J:r.� '2:' t 

":). �rlnf��;t�i 1.5--4 m, J:r.� 20-50 cm 0)�1v '1BtikO)'A!�Hx 2:f"F 0 -c 1v ,  G .  ;f:J,5;ttm14'�i;J:Ji 

Y>-Ct.El.fitJ:tU.l�:kix 2:ffe L, , P3�2:x:z. t.:..12£ 20 cm *O)��' £1f��iJ� G ?i'J;, � A L J�± 

v: � 0  t -z:  2: %dis, JE'li.!¥Jv: �;t  -?-? J:fi$v: * 2' tJ: �iJ\� < ,  TfiWv: *IIliJ� v '  t O)iJ\�v ' 

(Photo. 9) . :l:l fl %; 0) )¥ � �;t1' < ,  15--35 cm, * 2' 1v '  t =. 7::>-Z:�-t" cm l�Jjf G L, 1v , . ·  =. (J) 

fiO)T 1:t o: �;t, J:r.� 10 cm f� Jjf O)tJ: ob G ii�  tdliliJ� 1v ,  [1:1] 8 2:-1:fT 0 1KfuH](, � J: Uti:1i±, 1i}2: 

x:z. t.:..1KiJ\1¥::tf-t 0 .  =. 0)7](0) [1:1] oa�m:±0)�,l!gtk:v: [lL!tO)�fJ 2: :&Yr L, -c 1v ,tJ: 1v ,  J: 3 � &) 

,Q .  

waJ��v= �H1H.l%J�;t� < �z:� L, -c1v,t.:.. iJ\, � ;i,, r tJ:v '  UHffi�O)�$v: �;t,  s1v ,t/Miikv::!1[5t 

il\ftm L, -c 1v ,  0 t =. 7::> iJ \ &) vJ , T fftiJ �  G 0) 7](710)� tl:i 2: ffe L, -c 1v ,  0 .  ;§[:$ v: �iii� J](7](ii \' � 

l, -C� < tJ:v '�:i-t�iJ� G 1�� � ;h 0 0) -Z: &) 0  3 .  

;:. O) J:  3 td�JJ](fuJfJi�J;t, i&�:l:lf!�v: � < di- G h 0 iJ\w , i0J rfgw:l:lf!iJ� G t f�B � hm , ffE" 

t-t!!�-z: �;t �rl J: vJ il� tJ: vJ � 1v, t =. 7::>-Z: }Bi$!¥] v: ,  i t.:..�Fsi O)��Fsi, JBJJKfuJAif�T v:  �iJ�n 0 

=. t 2:'� l, -C v ' Q .  l, i) �  L, ,  1&�, �pfg1v , -fn t -:t- O)jce�i)\� L, < tJ:1v ' O) �;t,  JBJ)j(fuJO) 'g jJ O)  

1/J < �rsi0)�1v ' =. t -?, -t O)f1p}fl '2:' )'tvt 0 fi 0)1'1v , =. t v: J: 0 t 0)1: &) 7::> 3 .  

i t.:.. , �m:±0):1:_ t -C 1v '  0 =. t �;t ,  moraine ?J)*pfg7](q:i:b� Gff tfj L, -C{&, wt 0 f�Jjf O)�fd] '2:' 

in¥:-C 1v ' 0 =- t 15
) 2:' t ffe L, -c 1v ' 0 • 

tJ:Jo, B ff-Z: � 0) moraine Jo J: UJia\1Uf�0)5J;fp-t 0 t =. 7::> �i, J:r.liRl¥Jf:i:§-Z: &) 0 t 1v '  3 

t..,UH:M G :l:lf!%!¥J��1t �itJ: < ,  �$0) ice core O)j($5J�i, Ji 0-c =. =. 2:*m:z. �1v ,t.:..*rm 

1KO);!tm-z: &) .1::> 3 . 
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=. 0) J:[Ji)'(i¥-Jfi§ fJ:$5J'O)�$ 2::'tJJ 0 -C, 1t � 150--200 m, J:t � � m O)+ � \., ,  U +�7J\3£" 
�9 0. =. tui, � < t��tJ: ?b 0) c, LLr HI 0) [1:I]c7;d: cb 0 iJqJHtv:: i cJIJ� l -Cv ,f, c: 0) J: 5 
v :  l -C %mt� flt-.: 7] \  v i7F13JI "( cb 0. L, 7]\ L, , -t 0) i$f {J{IJ 0) LLr BJ 2::' fi 5 moraine v: vi, � W'.fil: i 
--:d-::, ffl:m±O)�J!O)Ti.o6-C,�v ,fI()5J'iJ�cb 1'.J (Photo. 8) , S::. =. vi J:t�i¥-J� l < ;1j(iJ\ G�:1& � 
flt-.: c: JlGfl00) "(, S::. 0)$5J'v: cb 0 t-:: cirque glacier 0)�$iJ\, mt ?b �1-., , c: S::. 0"(�i;- J: < 
�tl� 2::'11"tJ: 0 -c U +� 2::'%nlt l t-:: O) iJ\ ?b lfltJ:"' '· 

:± rlrtt5ffl1JO)�,� v : vi, il:!41t� 7]\1tm L, -Cv '  0 C: =- 07]\ &) 1'.) ,  � L, \,'  crevasse 2::' 1:. t -C v ' 
-C hanging glacier 2::' tJ: L, -C 1-., ,  0 (Photo. 10). 

LLr:tt1*!:Wvi, 1tJiff4iJ�J:t]ji5(1¥-Jt& < ,  il:It�v=ilnfl0W5tiJ\�"''· 1*[1J!rJO) J:$v:vt§�Ht;:Nit 2::' 
1:. t t-.: moraine iJ\ff t/j L, -C \., , 0. · 

:± LLr l�to J: U1*!: {r{r] 0) LLr fjiJ\ U +Mv:j!tJ: 0 c: =. 0 v: !i, i$f c: ::lt v: ffi9 0 cirque glacier iJ\ 
&J 0. i$f[PJ e- 0) ?b O)vi BA Fai 0) outlet glacier v: j!tJ: 1'.J, ..:CO)�i;-$"( �ffl3 v: �J�tJ: crevasse 

zone 2::'fr 1'.J ,  �3tJi#4 2::' � 9 0 c: =. 0 iJ1cb 0 -C, £MO) n§J i 1'.J iJ� cb 0 =. c: 2::' ffi L, -C \,'  0. 
::!t v: rnft" 0 2 0 0) cirque glacier 0) 1 0v;l, LLr ±Ji! r:p * 0) Ui � 7* ( �  < tJ1(jff40) cirque 

glacier c: � *-G fl 0 iJ1, -t 0)%�, irrLIIJvi13Jlff"( tJ:1-., , )  v : imA 9 0 iJ1, 1ili1Jvi ;;r]( EO)FJffi v::.  
:£M 2::' ff� l, C ffO) l 0 c: fPJ;t!, :£titi L, 00cb 0tkix 2:'.'1F9 (Photo. 11). 

A 1¥:CD!IB*t : �1tlt-.:wffflc mti¥fi'tw 2::' t:ro60rlr:t* "( &:>0. BA FaiO) outlet glacier vi, ::!t 
1*!:1Jto J: [f1*[1JiJ\ G 5i$f v::. fp]J]\ 0 -CirrtT9 0 7J�, A ff.}, J: cfrlr:f:&5{�1JO)::!tA,_[PJ7]\  5 7](7rr[v::.tdH1 
G fl t::ftA,_ rtH vf G fl, 1¥mrl¥-JtJ:irrtlb 2:'.'fifJ: 0 -c 1-., ,  0. 

A rlr:t*::ft1Jv::.vi, J.t1-., ,  moraine field iJ1cb 0 -C, BA FaiO) outlet glacier, A 11$0) cirque 

glacier, nunatak ffW{&iJ\ t::i 0)7](7.m, rlrt-fu5{fl!J 0)1kirrtiJ\1J:l.;l;.i;-b � 0 -C, �HtJ: pattern. 2::' 
%1'F 0 -C v ,  0. £M ?b i�v ,  G l < ,  c: =. 0 c:· =. 0 v::. ,  ffEiJ�-tO)�,� 2::' c: ?b tJ: 3 fi!:l.tJ:JJi-$ 2::' 
ff !fj L, ,  moraine field 0)%nltv::. �J}9 0 c: S::. 0iJ\7( 2' v'. 

A rll:t*vi 1- -t - J 'Y -JJ 1 r Jtlff:Ef, B�*�:EfWiJ\ G fJ: 0. �rlrff O) 3 -tjm: ?b � < �2::' 7]\£ 1'.J , 

;1j(fpJ 2::' Jf-mvt -C 1-.,' 0 $5J'iJ\ � v '· ;1]( �iJ\ G �1& � �1, t-:: t =. 0 t, � < vi moraine c 11:hfl -C 1-., ,  
0. LLr JJi1tJliv::. t 5'�*0) moraine 7]\�1± L,, =. =. "( t JJiWi cj(�i1J(v :: fib fl -c1-., ,t-:: =. t vi 
l:Jf.! G h\ -c cb0. 

A 2::' fl 3 moraine vi, -t 0) � < iJ\ r.!Pi@ � fl -c to ".J ,  £Mil\ G-t O)�-c 1:. t t-.::Ef � vi:@io6 -C 
9"'fJ:\., ' .  moraine vi:£M 2::' ��v= 11 3 �-&r ?b cb0iJ;, j($5J'vi-t O)Tv: ice core 2::'�t"0. 
B ffO) ?b O)t�fJ: 0 -C, S::. O)  moraine vi� iJq.iof)t� < ,  3.--5 cm l1£J3t0), fr5±, :/ JL,, r , 
irn�7J\7j( 2::' 1lv', e�vi-t O)J:v:  i t-.:vi��7j(O)J: v:* 0 -c1-., , g .  vf: 0 -c' moraine O),j,�fx 
vi, S::. 0)7j(O)�fx 2:'.'lV=Jt L -C\., '  ,Q .  S::. 0)7j(fPJ)j(O)J!ffui7\, {?Z�v= ¥�ft L, 006') 0 :EJt*h�W�� 
flt::. (Photo. 16). 
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A wtmv: it, ::lt5v:ffit" 0 2 00")fJ)tcr.. 'I) * � tcr.. cirque glacier fJ�JeJit" 0. 1 0�tJ:$fJt 

1U:fJ� l'.J ,  * � tcr..milf� 2'.'1'F l'.J , Tff1H� it£!/filv: #iU*'9 2' tL -C��:fcif>f ffi%2'.'tcr.. L ,  ft1JO ::: tcr.. 0 -C 
moraine field i:p v: ii At" 0 . 

51JJ.1J if> t if> a, J: $ if>f i§. tcr.. ii Jf�fJ) G �3f:Ji#4$ 2'.' �-C, T $if>f!1J<. t tcr... 0 -t v '  0 f:1:§.tcr.. 1�· 
H�-'"'-�0 iJ� ,  1!:Ji#40">��$v: it��ffiiftcr.. crevasse 2'.' �  t -C v ,  0. 11<.E�t moraine field .i:p 
.rs..�tfj L,, �illif> surface moraine 2'.'13�� L, -Cv'-C , {thif> WlJlif> cirque glacier J:: I'.) �t�� 
itJetcr..illM� 2b 0::. t 2'.' ffe L, -C v ,  0. ::. if> c.irque glacier v:  �tJfffJ!_IJ 7J )  Gfdlt" 0 ,J, � v '  cirque 

glacier iJ�zb 0 iJ�, t" -C v:�J)l L, -C hanging valley 2'.'{'F I'.) ,  �-@i$Lt terminal moraine � 

if> surf ace moraine 2'.' if>-l± t.: �,#4 ffi t tcr.. 0 -C v ,  0 (Photo. 12). 
::. if> cirque glacier 0">5]¥Jv: ,  2'Gv: ::ltv: µrr-t0,J' 2' v' cirque glacier fJ� zb0. crevasse 

2'.'� t ,  1*11<. 2'.'Kfil L, -Cv ,  0$5t t 2b 0 iJ�, 5Yffi1v:f& 0 -c �t£!/filO"> �:e-�iJ�Jl G tL -f (Photo. 

13) , . cirqu� O">:l:tl!%aBJ.l�-Ctcr.. < ,  ilrl�J.k t cirque glacier O"> i:pFa9�-C 2b l'.) ,  5{Jl1J if>$51' 
-C �t, v 'Vt¢ 0 wali�sided glacier9) v:J[[v ''11.if 2'.' �  Vt v , 0. 

A WlJli¥JO"> nunatak t if>Fa9 v: 2b0 outlet glacier �t, crevasse zone fJ�It < � t ,  im:T 
v: � l-C%nx:t" 01.kfPJ�ffiif> pressure wave iJ�if L, v '. 

::. if>  nunatak if>5#4ffi-C �t, S75°E -N75°W if>�*iJ��o6Gh, w:1:tl!::1;1fi$ffJ)G::lt5"""t 
fi:iJ iJ) 3 1Kim: if> glacial corrasion v: J:: 0 -c,  �JI iJ �%pt � n -c v , 0 ::. t fJ mJ.j G fJ) -c, Ji 0 -C 0) 

*fJ) G if>*�lV](O">iiT v: J:: 0 plucking v:  J:: 0 -c stoss-and-lee topography16) t L, -C �JtiJ� 
�:R L, t.: t if>-C tcr.. v ' ::. t 2'.' ffe L, -C v '  0. 

t" -C v: 5ztt � t.: J:: 3 v : ,  W :l:tl! if> 51Wl v: � t A ?H:  fr'h i 0 -C ,  W :l:tl! v: Jli� L, ::. tL t f fi v:  C !f if> 
. • _ .. 

::lt51Jv::Jit" 0;R*tcr.. 1 fiif> lateral moraine fJL:i'f:tf:t" 0. -t:" if>*W5t�tA!¥ 2'.' a 3 moraine 

-ground moraine-fJ) G EB* L, , ::. tL v: B :to J:: U C  !¥if> moraine iJ��W{t:fJn � nt-::: t if> -C  
2b0. t"tcr..ht:J, ..§.0 -C A 1t 2'.'a0 -c v , f.:*�i1]0t, �J)lt"0v:# 0 -C  A v: moraine 2'.' � 
L, ,  A ffiJ�1KfJ)GWf:1.& 2' tL0v: 0n-c,  lt-.: v ' v: moraine �t::lt.A..tJlt!tL, :EJ'l:tf:0">%�2'.' t 
0 v:� 0 t.:. Jtr\s1:J 8-5 m v:Jit" 0 moraine if> �ill�t, i�ff L, -C ��fil:i 0 t-=*�11<.t tcr.. 'IJ , 
A O">�ill-C �t, · moraine 2'.' -t:" if>1$:R1ffi:iJt[[:%:Jv:tJJ0tiJ § (crevasse O")�fj, Photo. 14) fJ� 

� t ,  1](fJ�Jll!J2:"fitcr.. 0 -C 1;, 0::. t 2'.' ffe L, -C v '  0. 
lateral moraine if>Jt��t, l..,ts.: v ' v:i�!Gttcr.. l'.J ,  �v: �ti�� L, -C L,i j . ·  ::. O"> J::  3 tcr..m 

-C a, ::t�t�Btt 2'.' � vt -C t,;t T L, t.: l'.J ,· · Jal lffl if> 11<.iJ � l!ili v:  J:: I'.) �u t-lJ 2'.' � vt -C 7]( i:p v: t,;t ts :. t. t Ji> 'IJ 

� 0 iJ�, ::. if> J:: 3 tcr..:EJl�iJ� ::. .:. -C �tmJt tit� ;Z. G tL tcr.. v , ::. tit t"-C v: JZtt�t.:. .:. o:> moraine 

rt� A ffiJ�fftB 1..., -c  J)J*il�!tL*3'Evt, -t:"if>Jtllffif7J�, 37 km ;J!tnt.:±t!!,#�ii:EJ'l:tf:Ji l -C v '0if> 
. , · i .  
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Wf fp i c v: �Btlt L i: !U'f :t&h!i 0) JtltJf� t * ��U]( v: 00 t" 0 m!:lfU7 ;  G , i¥i t�* �i 113 $ 0) )](fPJ 1-t J:fH: 

00 Vt 2 · 3 O)Fr:i�� 2:"1�f� L �0. 

*�,;J<Q.>��: ** 1:J � L j£«t� .J: 3 v:, -?it rlr ffiKvit :Hf-t:"O)JJiJ:: i c B. 0---c *�i1K v:i1 
h n ---C v ' t� .:. t v ;t, :t& % EB illE ¥z'. H : cl: 0 ---C SJ.I G i7 ;  c &J 0 . -t:" 0) il!J ;t 1'" h: < t t rlr ttl! 5 {Jl1J c 600 t J: 
v ,  L 800 m, rlr :t&* {J{IJ c 200 fJ: v ,  L 400 m v: j! L ---C v ,  0. rlr :t& 0) )](il; G 0) M:tile i7 \ v ,  0 �mi 

0 t� i7 ;  V ;t � SJ.I c &) Q. -t:" 0) 1& L t:. V '  V: *�i)K* ffi 0) �NV ;t,@:; T L, ---c '  3:Jl:tf V: � 0 t�. .:. 0) Fsi' 
McMurdo Sound 1ti5:cSJ.I G il; v: � ntdm e- ,  3 @JO){,rrifMw v: :;rtJZ:� :h0�M2'.'�A.., c v 't� 

n;� il ;  2'.' flJ5E-t 0 �tHi1i G n ---c v, tJ: v , .  L n; L ,  1&j£0):tzo < , rlrt-fuv: �;:(f:-t 0 .3f:l:§.ffi 0)�$ 
0)%m:v::;rtJZ:-t0ffrrlH1£1n\, Jr tJ: < t t 1 @vi&J 0 t�G L v ' .:.  ti7\1l5E�n0. 

�jj, !ijfrO))j(J5t:0)1&ir[v: OO L ---Cvi, Queen Maud Land O)rJ.r:tfilc, £�E:fiil\*�i1K*ffi 

i c :t&::tz@v: 11:h:h ---C v, 0 .:. t il; G, �5EEGJfdaffifai7qi G :h ---C v,  0 il;m , -? i t rlr WK c vHfu::tz 
@i7: Ji G n tJ: v, t� cY) .:.  O)jj}!viiiffl L 1itJ: v ' ·  

)j(J;fi)\J::'.1¥- L t�:t�i';-, = :h 2'.'�ZU -t G-=-t vif�cY) ---crn• t � ;Z G :h Q O) "(: ' ::. -=- c*a?iu2'.';'m, 
<<:. t vit� 1'.J 2'.'�T 0 �nil� &J 0 '.5 .  L il; L ,  .:. :. c &J ,;z ---c�1ltMFsi r=p 0) fiildJ:WL��il ;  G c 0) 
,r�U=�n:hvf, t'zO)tlO < C &) Q .  

rlr:r&v: &J 0-*�i1K t lfJltnt�/J,1KfPivi, D ff*f�1JO) t 0) 0)  .J: 3 v: 4:MiJdJ:�� t 1ftri 2'.' � L ---c v '  
---c '  �1Wv: cl: Q tWHf O)� L V '  t 0) t &) Q l)\,  .:. :hvi,WUJ�EG)c'  ?ST < vi{,rrfEGJtJ:)](0)1{3(3z 2'.' � L 
---C t,, ,  0. .:. t v: C ff.to cl: rf B j;$0) )](fP] O)�if[ L t�).kEv: jfr:t£:T 0 t�cY) ---Cffif!.\f tJ: roche mouton-

nee vi, J:t$(EGJffi L v ' 1](il;  G O)fWiI1ilc 2:" !ftJJi!0 cl: '.5 c &J 0. E ffv:Jt G:h 0 U +�JI&O) roche 

moutonnee ?b l"qJ;tfc&J 1:J ,  �Gv: A il$0) rlr�2'.'il '.5 moraine O)T1ftv:&J01KfnJ1.kvi, i� 
v :3'tir[ L 00&J 0 tkiR 2'.' .¥. L ---C v, 0. 

1-fu1f, 1JT < 0) nunatak -? rlr:J1.0) rJ.r )jtq]cviflJ5Ei7\• L v ' il\, J:t$(EGJffiiftJ:*ffi2'.'�T 0£� 
EE il� t .:. 0 t' .:. 0 !£cY) G h, t!Ji'iiii5:v:)j(i7, G fl:t±l Lt-.; t c 0 il� &J 0 G L v ' · 

tJJ::O) cl: '.5 f.t::$� 2:�·J,l-t:h�f, 1¥:il�*�if.t:: v '  Ui Prince Harald �:tfilO))j(O)��EGJ1{3(3z 
viZU t L ---C, -? i C: rJ.r }jJK)EJQJvi!ijfrO) )j(O)�;j[il;-?-? § ::v:0ttl!�c &JG t tl5E � fl G • 

,;.J<i.!J!fl=ffl citBJiQ.>�;ii : /.);0 ---C  rlr:t& 2'.' r;u ::rf}Jlfl L ' )j(fnJ 11:ffi 2'.' lz.Vif L ---c V '  t� *�i)](v;t L t:. 
v ' f:�;J[ L ,  rlr :t&vi, -t" O)JJi$ 2: 1_ki7, GM:Jiz � n, -t":h t t t v: outlet glacier O)�� 2'.' t 0 
.J: :H: t.t:: 0 t�*��1kt, � � i, :  .J: !'.J %nx: � nt�/J,1kfPI O))](fnJ11:ffl.to .J: rf:tfu*0)�1t v:Hi � n0 
cl: '.5 v :  f.t:: 0 t�. *��)](* ffi 0) � £ O)@T v:: iJt 0 ---C, c n G 0) :tfu% EL7J 0) rlr :tfu v: 5rt-t :t> 11: ffl vi� 
1t L 00:EJttEv:� 0 "( V \ 0. C .:.  C C  0) rlrt-fuO)t-tg%0)�ji 2:J!J! !'.)' ffi:tfuv:.tov:r 0 7./(f1!11:ffl v: 0 
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v\ -c lf-=f O) �� '2:' �d:A 0. 

T "'t v: :iZtt � t::. J:: 3 v: , ill :l:i!H i '.]lit)( ill !i* 0) ti 1t '2:' 1i L, ,  Jj;t1J iJ \ G 511 � $1 3 '.]lit)( 0) {jj J: lffi Ji t , 
.:. tu: [1[j.Ej:1J$J v:xh 6 ,rJ,lffiliMiJ\, LlJ:tl!!0)%,5_xJ:* � fJ:15ttiJ '2:' * vz v \  6 G L, v<:. t l}\jt.JE 

� n 0. l iJ \  l ,  1Jo:t.il� t n t::.JeJJ210)£fi t 0) Mi* '2:' [1[mlitn\c)i) 0.:. t �i "'t � tJ: v\. t::. t-::tt!! 
-1*���h1JlU5€0)*a*1�Gnt::.�f-Hi, �" tJ: < t t dJ:tl!!�i.:t 0)51JO)£fiv:Jt ·t., -c 1500 m 

'2:'m;:t 0J:r.� '2:'�-t 0.:. t 7\ i t::. 173�1� $J·n \  0 -c ·£fia tJ\tJ: () 11\:i 0 -c v \  < G t., "' ' .:.  t 6) n� 

%1Gn -c v \  0 O)d;A "'t cJi) 6. 

*�1](0)tffil�1W O):J:-fu%v: 0 v \-C t� <  �S)3 "'t cJi) � .  l, iJ\ L , . · South Victoria Land "'t �i, * 
�11.KO)�;i�i middle Tettiify v: m i  'J 9\ lffiJiJilf.Hi Tertiary �.H& ts l®1Ev \ t::. 18) t�;:t G 
n -c v\ 0 iJ;, · .:. 0) ::_ t iJ\ .:. .:.  "'t t P.X:ft0 t {N5€-tn�!; · .:. 0) ill:tl!!O) preglacial · landscape �i·, 
1&0) 1.KFrr1tJtH: J:: tJ l}\  tJ: tJ 0) 3{% 2:' X'vt -c  v \ 0 t � ;:t G n 0. 

*�11.KiJ\ ill:tl!! '2:' t.ilil L, -c v \ t::.�WH: �i ,  £fi0) r£J i 'J O)f::_c)i),  .:. 0)111IT"'t O)*�i7](0)11ii:lf.fri 
l}\  tJ: tJ *l'l't"'t &) :.::it::. "'t &) 0 , . t., l}\ t., tJ:iJ\  G, ·illJJijfr < O)· 3:fl :J:!! t; w 5t v: �ic)i) G n 0 �tJ�n 
t:. roche moutonnee �i, ��53-'t �i cJi) 0 t::.IJ,\ t L, n fJ: v \ iJ;, *�11](0) sheet flow iJ\ glacial 

scouring '2:'fifJ: 0 t::. .:. t '2:'� l, -C V \ 6.  ��v=*�i1](0) she.et flow �iJii{tt:!¥JtJ:{f�k'2:'fifc� 
V \ , i f::_,rJ,�f*O)�JJ'ltJ::tl!!%'2:'1t 'J t±\ -t. · .:. 0) .:.  t �i, �i t illfi*.� Liitzow-Holm r1gtft,1$0) 
ffE"'t It < �lc)i) G n 6.  �i t illfi*.O) illJJl$jfr < 0)3:f:J:§ITff-�-iJ;, cirque glacier O)��v: 

J:: 0 -c%P.X:�nt::.PJ1m,i,1�1,  :tl!!%i¥J*li3J'n\�ic)i)• < ,  �5€�n 0. 
ill:tt!!iJ;1.KiJ\ G Wl1.& � n 6 v: 0n, *�11.K �i .:. n G O) fai '2:' outlet glacier t fJ: 0 -Cmtt±l l M 

'cl), .:.O)TJUiJ;� L < fJ: 0 f::.. outlet glacier O)m[Jl�HiT"'t v: cli) 0 f::.11\::tl!!'2:' �A..,ti t O)"'t, 0J 
;000) block 1ta -t·"'t v:frtJ:hn -c v\t::. t � ;:t Gtt 0. ::lt5'.Jfil0)1.Ki7\ G O)ff t±\ O)tJJ�O)�:fci5rJi, 
lltfill:tl!!O)ffiJl)].11'2:'%P.X:-t0 nunatak Mt1.Kmv:{ttt::. t0) -'t j,j 0 f::."'t cli) 0  3 .  outlet glacier 

O)TJU v: J:: 0 -c, ill:tl!!O):emv:3:flJJiWt�Nt5¥oi¥JtJ:�Jgi7;%P.X:�n0 J:: 3 v:tJ: 0 t::. • .:. tt,GO) 
�-liHi, T "'t  V:*�i1.Kt.ilNWJO):tl!!%�1ffi/iJil!Jv: J:: 0 -CJ};:t Gn -c v \ t::. t 0) t cli) 0  3 iJ\, · E M  
5ITffo),rJ\ outlet 0)3KYffff'2:'-l;JJ 0 f::. tO)O)J: 3 v: ,  S)3gf.tt glacial corrasion J:: 0 .-C� t t::. tO) 
iJ\lf!m Vtv \0. outlet glacier tj:i v:{fiJ\ v :fft±IT0"J'ffEO), �]J{t.:tO)}eJ\ffl'2:' �l 6 outlet 

glacier v :-l;JJGnt::.�,�O)M'f*�i, illttv:�;i-t 0�,� t � :I:§ $  t O)M% '2:'*:h-t t 0) t·�;:t 
t.J n ,  �,�0)%P.X:v: �i, outlet glacier O)�IJ � *�11.Ktj:i O)� LV  \ 1.K im: 0) � ;iv: J:: 0 vertical 

.to J:: 'Cf lateral corrasion t, £!1!:iil\:1:-l!!*v:ff U:! L, t::.f::.c)i) v:�vr 0 t!��Ea\1til\, · t t v: 1tffl 
-t 6 .:. t iJ\�,�"'t cJi) 6 .:.  t '2:' -=f;W � -tt 0. .:. 0) ,�,O)i@n\  v \�i1v: �i1Kf O):tl!!% '2:'%10.:. t ii;�, 
�"'t cli)0i!\, 4,0)t .:. 7=>� *3Hi �Gn-c v , tJ: V \. �"fJ: < t t .:. tt,GO)�, .� a, stoss-and:.Iee· 

topography "'t � i m S)3 "'t � -t: 3 v: f J: V \. 

!l1:tl!!O)ff U:\il\1'Z*-t 0 v: 0n -c��iJ\.'.frmv: :MUl t., ,  *�1.Kil���� ntJ: < tJ: 0 -c,- JmW� 
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v:�1'¥ L t.:.j(�m1.k:il:tW0)7j(:fJ! U:: t t v:, /J,1.kfriJ 2'.'%MT o J: 5 v: tJ:. ,,:d.:. . ::. :h G 0)+1.kMv: J: 
0 -C JJJ �O)itf!%(i � G v: cirque erosion °2'.' '.Xvt , � L v 'mitv: (;t G ff0)5�� D ff0)5� 
7J;%,o,x;�;ht.:.. m1�0) cirque glacier v: (i bergschrund iJqffcY:> G :hf, moraine tilt A., 
c!.tJ:. < ,  jll!J(;t{,i1ii�c:,  lJUE0)'1:1�Tc:(i-t 0)1.kti:!t'gjJ(;t::fli5�-Z:: &> l'.) , ±�tJ:. cirque 0) 
%,B,x;(;tj(�m1.k0):fi'j(v: J: Q tfflN.tX§1H:fitd-J:ht.:. t 1g ;Z_ G :h -c V '  Q g)  C:f&O) *�m1.kO)tltNiJ; :: 
0) ��itf!%0)tZj( °2'.' t t.:. G -t 7J,9) ,  i@1' °2'.' t t.:. G -t7J, 19) v: "J v '  -C O);gJio);t§jl(;t &> o h;). � i 
t w filf\ c: t :: 0) J: 3 tJ:. ::. t iJ; � -c (;ti o iJ ,  t L :h tJ:. v ' .  L 7J, L :: ::  c: (i, cirque glacier v: a 
bergschrund �;tgfcY) G:htJ:. v ' i'J; ,  7J,fJ:. l'.) � L v '  crevasse °2'.':'i:. t -C v '  o t ::.  .iSiJ;&> l'.J ,  it.:. , 
�it[ l, "J"J&> 0 1_kr50)giJJjv: :'i:. t t.:.��tJ:. fM�oo�, mlillv::'i:. t t.:. stranded moraine (i, :: 
:h G 0) 1.kM 7J;1,tJ:. < t t :::  < :ftiB: i -z:: 1.k� °2'.'fitJ:. -:i -c v 't.:. ::.  t °2'.' s;Jfltv: ffi L -c v ,  0 .  D w:!:l::lt 
$0)[!1�0), mJillO)fi§.rnf t O)�f;f- (Fig. 2-c) (i, fi§.00%,B,x;t .. H&v: iJ , tJ:. l'.J 0) cirque ero­

sion O)cf) -:i t.:. ::.  t °2'.' ffi  L ,  C ffO)[!� ti t.:.j(�m1.k0){��1&v: ::t�WiJ;%,o_x; �:ht.:. ::. t °2'.'t/mgtf 
0 .  *�m1.ktffl1ifrI0)�%7J�, *�m1.k�*1&0)1.kfriJO)%,o,x;v:ttt�ittJ:.mm°2'.'�i* L -c v ,  0 ::  t (t 
&> -:i -C t, lJlB:Ji G :h 0 [II� i t.:. (iffi{WO)�%i;t, j(�m1.k�*1&0) cirque erosion v :j( � tJ:. 
i;W 2'.' '.X vt -C V \ Q t 1g ;Z_ G n Q. LEWIS ( ;t' ::: < / J' � tJ:. cirque glacier c: -t G �!lrijll!J 2'.' fi 
tJ:. 5 :: t °2'.' ffi L -C v '  0 20) . 

:: O)j:{g�O),t{���HfO) Ji& L � t bergschrund O)JZ� t �;t, nivation 

� sapping °2'.' (ft A., t·� � T, :: :hiJ;���tJ:.f!1�J.g;O)�{tJif4 °2'.'ffi � fJ:. v '::f3t�tJ:.%�0)W-J 
� °2'.' :'i:.-tf L c6 t.:.)]J{ [2s! c: &> 0 5 .  

*�m1.kO)'ffi;T1J;;itf'r-t o v:  "Jfl, -C , cirque glacier 0) r:p v: �;tmj .. 0)3L)ffitJ:.bhtJ:. V '  t 0)7]; 
:'i:. t ,  jlj,@\1730)1.k(t1�i�-t o v: � -:i  t.:.. � G v: w�Jf{f�11 v: it��v::Lif'�h�� L < tJ:. l'.J ,  w�5 
ffil!Hi:iif�O)�J,, t ,@\v: J: o �uflJO)t.:. cY:>1�ftm�h�tZh� l'.J , 1.kO) w�v: J: o flli.1rJ: J: -:i -c :'i:. t -c v '  
0 J(�m1.k*=lif O) f§JJ3t� 2'.',  � G v::fi'j(-tt L c6 o Jj fi:iJ  v :  lb <  J: 5 v :  tJ:. -:i t.:.. ::. :h �i� G < outlet 

glacier O)m£IIJ °2'.'5$c6 o iffi* °2'.' t t.:. G Lt.:. t 0) t ,�,b:h o .  

it::., PRJt{'.JJJlO)#B:(iJt{PRJjiJ, G 0)7j(O)m£Tv:�w °2'.' lUl L ,  mJf{j[]lO))�i�-t o w�:;ll:$(;:t 
Mtmv:J:t L .-Ciml!Ji7���� L i7,0t::.c: cf) 0 5 . ::. n(;t D, E, F, G fF0)�,#4rnfO)�v ' it!!%t, 
B, C ffO)J:t���{tJif40)�v '�%t0)�2'.':'i:.-tf L cY:> o  l "J0)�[2s!ttJ:.0 -C v ' 0 . tJ:.�, ::lt5 
5JJ1h�It:z�-t 0t::.cY:> , A mm:1JO)::lt-"--n=ai7, =1 1.k1.m t'.:i$ < ,  ::. n(t A mmw� B ff5oo0)�,�0) 
%,o,x; v: 1:b * °2'.' t t::. G Lt.:. t 1g .:z. G :h o .  

*�m1](0)�*U: JlJ�O)�?)fv: 7j(O)�#:il:tm°2'.'Y� L tJ:. iJ{ G jfgfi L ,  ;@S v: (i E ff� F ffO)/j\ 
outlet glacier· tj(�m1.kiJ, G @fflt�:h-C dry valley t tJ:. vJ , cirque glacier 0)�$ t�* L 
17,17 ,  -:i -Cf.JeB:r: �  -:i t.:.. 

tJ:�, :: O)�*O)�{X, 1,rr1r�1°2'.'�A., t�i7 ,Ni7,  °2'.'%1 o ::  t (irn•-z:: &> o i'.7� ,  §lf;i£0) J: 5 v: D 

ffO);ftJ:{:V:O)fj:£1.Jm (2200-2300 m) °2'.' @ -:i -C :'i:. t t::. r:p{ftO)Sfj:§.rnf (1900 m) h;��!Wfltc:,  



No. 18. 1963] (1543) 25 

.:. n � � t t::��;ttlh'.7\wrr!HIJ:l� cb ,:d.:ff) � �;tt� v ' i7� c: fft5E � n Q .  j,--t� < c: t outlet glacier 

0)71r[ltJ �:� L, v '�1t7'.7\ cf) 0 f-: 0) �  cf) 0 ? . J1iJ::.1:tlffi �-l;JJ Q �,� � !IJ�� C: L, ''C � t -C v '  Q [IJ� 
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iVJ� L, t:: outlet glacier 0)7j(�O)�)::tm 3 Q �= , cirque erosion �= J: Q �% � �vt t::�rsi 0) 

�7J\ cf) Q O) � cb 0  j .  I.li:f:t! H= � G t'L G ground moraine �= t ,  I.li :f:tl!::lt-$0) D, E, F m0)£� 

O)J::.�: [[:mO) 0 -C v '  Q J:[:�13"J*ffit:ft%J:WO)j,--t� v '  moraine, B mO) ice core ��-t Q -? �.:i�1; , 

�nr±O)� t t-.: moraine, A m O)  ice core ��-t Q ffio6-C1'v '  moraine 0) /li&ff� ,  �rsil3"1 
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