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Soundings and Submarine Topography of the Glaciated Continental 

Shelf in Liitzow-Holm Bay, East Antarctica 

Kenzo Fu JIWARA * 

Abstract: In the northeastern part of Liltzow-Holm Bay, there extends a 
continental shelf about 60 km wide. Bathymetric charts of the shelf were 
drawn, using numerous sounding data obtained by the icebreaker FUJI 
during the period of 1965-1970 and by the author in 1968. As a result of 
analyses of the charts, the author concluded on the geomorphology of the 
shelf as follows: 

1) The shelf near Syowa Station is generally 100-200 meters deep. It 
becomes deeper gradually toward the offing · and reaches to the depth of 350-
400 meters at the outer margin of the shelf. 

2) In the inner part of the shelf, there · is a highly glaciated sea floor 
with low rises and broad troughs. One of the most striking features of this 
sea floor is linear arrangement of rises and troughs with two trends which 
are due to those of the schistosity and joint structures of bedrocks. 

3) The bottom of the broad glacial troughs is about 400 meters deep 
near the coast and becomes shallower toward the offing, showing an undulat
ing longitudinal profiles. Such troughs are recognized only in the inner part 
of the shelf at least 20 km off the coast. 

4) Close to the coast, there are narrow channels deeper than the broad 
troughs. They are classified into two kinds; one stretches longitudinally from 
the front of the present glaciers and another runs parallel to the coast. The 
latter seems to be controlled by rock structures, such as rchistosity, whereas 
there is no evidence of recent tectonic movemen\s related to . their origin. 
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I&] 1 lJ :i.-:; * · ;t;1vA�O)#/iJ1:tff!flJ�tgJ (EEB�. 1964r::.1JQ�) 
Fig. 1. Bathymetric chart of Lilt;:,ow-Holm Bukta (comflemented after Yoshida et al., 1964) 

I&] 2 �:lt#/i�O)�� 
Fig. 2. A panoramic view of the studied area. 
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Fig. 3. An under-ice type transducer (left) and a Sf PRE 

type auger (right). 

� 4 mi 71< (J) IL 
Fig. 4. Making a hole in the ice. 
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Fig. 5. Records of echo-sounding. 

A: Distinct echoes recorded by the ice-surface type transducer on thick ice north 

of Syowa Station. 

B: Echoes recorded by the under-ice type transducer in Hovde Bay. 

A number in parentheses shows a depth of sea bottom. 
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86 

�7 ��£�tt���?��-KJ:6�� 

Fig. 7. Wire sounding near Syowa Station. 
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� 8 IJB�£:l&ftjli, �tO)ij0)¥fa�:l&:JfJ� 
Fig. 8. Bathymetric chart of Kita-no-ura near Syowa Station. 

� 9 �(:O)fJi0)¥fa�:l&:JfJ5}-ffi� 
1. � i I) ; 2. l!!J:tm; 3. 1;1re1011:t1,J:O))E,�4m; 4. �f4m 

Fig. 9. Map of geomorphological classifcation of the sea .floor of Kita-no-ura. · 
1. Rise; 2. Trough; 3. Slope steeper than 10 °; 4. Gentle slope •. 
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Fig. JO. Frequency distributions of altitude and depth, in and around East Ongul Island. 
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ht ffi�tJJftiJVC5e: o. �,�'c'vi*1li£�7J�ff l:B L, �{ffi'"(·AJt, 'ffe���tcil Lt�. 

v) �r:.p�{ITTvC7-I(� 30,.__,40 m O)*i�rn:ih�)A;a� 6. -th Gvi, �h� G [!:!jj:-tg-"'O)f$fi$:S-i 

tdt[!:!]JtgO)� § vc� 6. 1, ,f n t ile��--c:-Jfl:bn --c 1,, 6 h�, -t? J!J. < ts:. 1,, c ,�,:bh o **. 

vi) [!:!]JtgvcvtW�i3ixifeh�f!J.1,,iJ�, ;t,,7,;;d-1-v::Ki�:ili< c·viR.�t�i:::itJ:l'. [!:!]Jtgviffi�tvc 

*-ffi:Btl, t 0) (A, E) �, *iZ!HCirr,1: < ���J)At,, t 0) (C) h�JS o. Lh� L, §IJ�O) ;?<' 1 7°Ja::' 

ffe-t"D c B t-o .J: U A O)�t�:it�'i'*-5£ c, *i§'l:iO)[!:!]Jtg c tee 6. 

* ;St1 F'!J 7 v ;7iJ:v1VfC;h'ia::'�-t. CO)ftJlI0)7,/(�c�gv-:t, ffl�il:J!>GO Yc'illlJJEU::.< 1,,. 311 F' 
!1 7 v !11 I) �:f:fil{lWv::.SfZ�tifffiitlrO)tffl%i7:3!:> G C ciJ:}H ,O)c', ��0)7,/(j� 0,....., 5 m O)zv]iocvi� 10 

J: IJ�<, mitt 0,.....,2,Sm viY-f.t::l'c�t.t::�hG. 
** ffiifM:�< jtA-itf, -t (·fttJh -c L "i?. 
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LlJ::��*9-t 6 c ,  �tO)ifflO)@JE;Jl!tMvt7.Ki* 20--50 m 0)¥Jt��1*�tJ: L ,  kn GvtFW�t 

tt c•�tt0) 2 h�K��-t 6 .  � hG�** Y f� �O)�J::�M c�< �k�•�� 6n, 
G' k0)%1*;vt** / p·' ;1.,, � C Vii CA, c'� G fJ:\, \ C .7,,. "( J: I, \ .  � O)'/�(vCrM] L "(' J�)CJlf:*8'9 
vc��-t 6 .  

** Y p··1v �0)�%vt , 1.kti�'.;l:vtt-=.¥}t�0) 1}�1*ffi�� L, ,  �W c L 't .7,,. :h vi roche 

moutonnee O)� i IJ c" ' x. 6  ( '�J I I� ,  1957 ;  ,J"IIIAi , 1964) . Roche moutonnee O)rt39� 
mJ IJ vcvt , ��$10) $1-'f°ffi.�� tlliii�¥eji-t 6 .  � 16 vc�1,, --r �JJUt� t "':)@tt 22.5--
30.0 m O)�fiHt roche moutonnee �ffi L, , k:htl, Tvc� 6 r,1u:!JiJUlO){ITT5t�tfffi.��tlli 
00 0) o-6 ii� 6 r,1u � -c· � 6 *. �t 0) ii 0) 1.K i* 5t :m t 20 ip .[) 1* v_c to"._"-� :=(_ viJ�Jl' � f* 0) fti � � ffi 
i"° .  l,/J, l,7](� 0--20 m VC�\, ' 't ;fico "( f�\, '��ii�� I) , �J::�%iid:{@Jf£�7fj-,·,O)jfJ�'f 
l¥JtJ:l$rr�Wr'b-W 0 --r " ,  6 .  � nn�1Wi2 ii) O)�a-c·s t ii\ ;:. nii�l!itJ: �,.ki!tm-c-� 6 0)/J, , 
@7.K$ c Mi* L "("':) < Ghtc.%1t�tJ:O)iJ, , A,O) c � 6 ,  k0)1*;[zslvc "':)\, ,-cjfiJJE-t 6 �f4ii�tJ: 
I, \ .  -,;; 7 � 3 - :; 7 -t #� -C' t '  ffl.Y-H&/J· G 20 m lW� i ,-c�JCi* i 0 "( 1,i, 6 C I, \  5 (MAL'-' .� ! 

' ' 

** Y f;i,, � oj)  roche moutonnee c f:f:13 :!'t!zO)��JUvi , */J· Gi§.A...ffjJ1, ,fc.1.kM11=Jfl c ,  
kh�'.3tvtt-=.£§EO)ffi:� (JtJffEO)Jt3'_ , 1153'. ,  llrll) vc J: 0 :(�co Ght-=. . t-=. C x.vi� 
O);l:r,1u,¢,(�ji 6 m�th�O)::£�vt%3�EJt�E1tf c ir� L. , i.fc. T -t - :: 77 1  r JlJtlffEvi 
Jl� G LE�O)tj\r,1u\, ,Ji C tJ: 0 "( �O)*�vc)UJ: 6 (KIZAKI, 1964). � 5; Ltditm·f:iO)r,1u "  \ 

• • I 

E�vcx;t L ,  �O)�tfmn· G4':R:fffi� r!tco 6 �--< 6EJtJff�O)�fR+ffl:�vi1X.ttvc t 6 < , k:h 
; ' i vc jJ�Htt L --r 2S r iR � ,% c:· IJ ¥film! ill 0) f :f:13 �ii�% 1*: � h --r " , 6 . !J! vc -:>-P'' -;,\ :5r 1 r � j(IJ" 0) 115 ' . ' 

m!O)� Q*i§h�vt1.kiRO)f�1, ,fc.h�-c- t �'6 0) -C· , � O)ffl:ivcJ®1Jt L -q1J(ilkiRtJ: c'O)ffi� 
tJ:1.kMf��ii��u in --r " ,  6 .  . j 

4-� hGO)rMjffi��thO)�tO)ifflvCfil:RL't�x. "(.7,,. 6 'c ,  .1[��1¥/J·G��VCim<� d, e vi , 
Jl� G LE Ll i¥i t � L < , T -t - / 77 1 r �JtlffEii\5!1i1, '�mf* c tJ: 0 tc. c }�,hh 6 .  k L --r 

-lO)*fR-}ffivtJtm!O)ftifR-}vcrc;: Ltc. t 0)-C·� 6 .  tJ:�'J"� � cE£vt � O)fJ�O),ir&J::vcs1t.vif, 
� h J: IJ ]�)c*O)*Mcvcmt-t 6 .  £j:-ig c .l[�tl!J¥0) 4'Ft39vc·4 -t ·"""". / 77 1  r 11tJtJffEO)'J"1illiii� 
� IJ ,  kO)fil:RJ::vc� a c � P P £, !J!vc;;J; 7' * 1 -t*ft/mOJ rWJ i IJ ii�s1t.A,-c·1,, 6 .  � h GO) 
� i IJ ii�-vC*i < ggh':;f�1JJ:fR-t00�1ii" 6 O)vt** , £ � c � L < ,  *vcflifR-ti" 6 Jtm!fl�vcxt 

* -=- n��::.uiai�hk:P.ijf@J�O)J::m. Ht 16 m  �trt&'t'J!) f) ,  · -:.  h vt 12. 5� 17. 5 m �ff&O)f.suf}]�-t·� 
� ;h'"( \, , Q . 
** -=. n�::.��-t Q mit:15ftiJO)[!:!J:ti!2vt:il!)::.�.-t·!§v::.ih ·�p:x;fff\#.:j.ffii� t,0. 
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L-C*iJ; Gf�1,, , fdj(foJO) plucking vc. J: 6 c �x. -c J: 1,, , ,  �J:0)1¥Jit'f>i0):ititMtc.m[� L -C  2 

*0)1.kiHiiJ�*iJ; Gim��u- 6 . -�v'l.#aJ.i�J!:!J:Ltg C iJ; G A  ffi�ffil�Jffl --::i -c ,  ** / !l'11,,, c 

7 /" T :r �O) Fa9 vc.��6 . t 5 -�vt[!:!]:Ltg D iJ; G B ,  A it�fm�*7i:1,, , -c ,  .::t-- ?- ::t- 1 -v q:i:9t 

O)�vc�u· 6 .  :::.;h G vt/JtJ: c liu t < ipJ�H��O)j&j1Jl:7.](trk� c JUJ: � :h 6 . 

5. T :/ !f Jv � H!limJ JZ1 CT) -;k�ffil] 
7

°

1J /";z, ;t- :1 7 #a:J¥frp�O)::k/JtWHt , �;iJ� 60 km � �  t � 6 iJi ,  :::. n GvtmwW:*liJ; G  

frp� vc JPJiJ;  --::i -c 1* k vc� i 6 0) c· vt tJ: < , 11 k O).n:g{* vc J: --::i -c��vjvf G:h -c 1,,,  6 .  ,t O) q:i  

c·!pj:vc § J'.[ --:, fs:.n:g{*vt::k[Jtvcffrvc;E 6 i*1,, , channel c ,  ::k/JtiJ; !:> 0) 0( 6 glacial trough 

� 1 1  * /" jl1t,iffi'�J%':IJ210)rfij)1�)1!fJ�� 
Fig. 11. Bathymetric chart around tf.e Ongul Islands. 
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c· cD 0 . k .:: c· t f mu� 7. -� 0) m: t j," , * / �--11--� £ m1 m :to J: a-ta) �t:1Hta� 0) *�Wl i:J, 
G��L-c� < .  

;;t Y �-·11--�£mlillc· �i , 1.kl:i:J, l?O)tJ!U�K. J: 0 -Ci:J,tJ: fJ IE-ultJ:#aJ.t!:l:tl!M��{'J:: st L 14 t::. 
( � l l ) .  �i:J, G !VH)i:J,tJ: J: ? r::. , *�?9-\, ,O)�\,, channel i:J� if § vc� < iJ� , ;;t Y �-·11--� 

£mJillv;:.,T.tiJ� 0 7.K� 200 m *�0)13t\, '*�ffi Cf::.\, , �c t b,tJ: IJ O)�,fxiJ��6b Gh0.  4- 100 
m O)��*&vctt §.-t 0 c ,  *7 ;;t 1 -r 7J, G jf ;v 7 Y�ffi 3 km i c·M;a 0 kffl-.f;h ,jiffii:J�S 0 *· 
.:: .tutiz:9:;t Y �-·11-- , *7 ;;t 1  -r 0)3::�b, GO)ffi:15J!*fffivc�t::. IJ ,  �t:1JO)l1£*J:vcvi _,,( ;t-11-
;1- Y ,  17 t- ;t-11-- ,,< :10) £ .,nj��� - .:: .tt G1:� c £, jiffi�Jlht::.� i IJ vi:ffi6'J-C!lm�T, ::t Y  
�-·11--�£0) ::l::flh�•nx:-t 0 t O)c·cD 0 . .:: 0)3::flhntv1 c' §,§lffitc·vitJ:\, , ;,j� , F8'.J�O)f.u i fJ vi n 
11-- ..--:: Yb"  G ffi k )Hci!!;a-c\,,-C , k O)*!J:vc § �P:!s�O),J,£i;���. it::.1:flb*! c 7J 11-- ..--:: Y 

*10) Fa9 vr.vi���\, ,[!:!]:l:tl!iJ�tu i .tL -c ", 0 .  tlJ:vr..7,i. G.tLt::.ffi�t:15[ti] c��fC\,, ;t.vf�t k gg
ffi k *) vcO)Lf0f.u i fJ it::.vi[!:!]:l:tl!O)JftJ: IJ vi , .Jt�:!sO).Jtw•� C.:vJ!�,  1959) vc�ftt 
L -c� < G.tLt::. t 0) c·cD 0 i:J� , k0)�1,tO)f±1Jvc �" ,  -c vi�vc�tO)fFffvc;to\, ,-c� L < �� L 
t::.� IJ c·cD 0.  

ffi�t:1J[ti]O)�f*O)Jf tJ: IJ vi c' OOlffitc·v:t tJ: " , ;,j� , .:: nvcvf v�filOC�-t 0 *rl9:1JfiiJO)�,fxO)Jf tJ: 
IJ t ti6'J G;h,0. *g§jO);;t Y �''1v£i;,. G n 1v..--:: Y , 1rx£vc� < f.u i f) O)*&i:J�kO);)Jtt.�c·� 
I) '  .:: ;h v;::.�fiL-C7 ;;t 1 -t  c n·1v7 :/7J" G-t:'.tL�.tLiz:9.A..i!!;a0 iO) ,  i:p£· ,,< ;f; ;v ,,<  Yli, 

*O)r:!s· 17 r ;J; ;!-, ,,< Y*li:J�cD 0. k L -C .:: ;h  GO)� i fJ O)i:pFa9vCvi , 7.K� 150-.,200m 0) ,  
mv::. J: 0 -C vi 200 m � �-t 3¥-J.t!ml 0) [!:!]:l:tl!iJ�� < . [!:!]:l:tl!vi lru!c 0) ffi�tttf.u i IJ � �-!ff] 0 $5} 
c·��13t < tJ: Q O)"(· , k O)*vtltJrffii�vi�,($: C L  -CJf<[iJ, Giz:9-A..N_A.,t-:M 0) iBl. ;[:k � fl( � �  -t 

(SHEPARD , 1931) . L t::.iJ� 0 -c ,  .:: .tL GO)[!:!]:f:t!!vi , *iJ, G *  fJ lli L -c � t::.:*�1.kvc J: '? -c ,  

.Jt�:!s�i:pO)ffiJJl}�iJ� scouring � n-c··c�t::. glacial trough c .7,i.tJ: �.;rLQ .  k.tLc·vi* 
5'fi[!:!]:l:tl!O)iz:9�£Ht c' .:: b , .  .:: nvi1.k;WJvc:tovt 0 :kP.t1kO)f$5ivcb,.b,h 0 r�mi�-e t � 0 i:J,. G ,  
t ? :Jr Liz:9:1JO)#ij�vc � "  ,-c�� L -c .7,i. 0 .::  c vc-t 0. 

1 � CJ vi��ffi*vcJi�� c fJ �� . n 11--..--:: :..t c :1rJz£0)i:pFai vcJi.A. L-C ( 0 ( �  1 ) .  

� i  IJ * Y �-·11--�£0) f!Ji:15'c·vi , fiIJZtt Lf::.*g§jjfiiJO) �fj(O)Jf tJ: fJ ��-!ffJ0:1JliiJO) ::z - ;,..  

c tJ: 0 .  k .::  c·Ji.A. ::z - ;qtfJ :> wJ.t!Wrim�{'J::nX: L -C  .7,i.f::. ( �12).  t::. tt L ,  .:: O)mj�O){J{U 
�T--� vcvifil:ii:�¥t£h�cD 0 O)c· , .:: .:: c·vi#ii�J:O)ffl k 0)71(��*5 A,c·Wrim�f'J:: 0 .::  c � 

* tllvT ':/f¥I*"C 40 m °fllj�(1)�1,,Jtllil>�r,��;h.-C:to IJ ,  it.: :;t :/ .?" Iv ��iJ,OOlt l...t-:�m�vtt:tt 
-c 1, ,  < 7lcll!vi c c  r::.��-r Q c cti,�1, , 01:!UJ, 1969). 
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� 1 2  r-.s-, i.:J �Alm c� 1 ) K.tJ ? *�11iO)ltfrffi c x �p it 7· � / ,A *  7 7 wJ¥l*) 
Fig. 12. Profiles of the continental shelf along the route of icebreaker FuJI, shown in 

Fig. 1. (Cross : off Price Olav Coast). 

300 
m 

�kt ,  £'$Wrliiv:::.:t1t� L t-.:7J(�0) :5J-111:l*!l�iP G#ii!fs::fm%0)ffl:%'3::':Jl5E-t o � c v:. L t-.: .  ·= 0) 

;@OCO) i&\, ,jjtce G vi ,  mu� T
0 

- !J O)��v'i vf c A., c:· rAi�v:::. L tee < -C t l 1,, ,  c }0J, 5 . 

�12 a viw�m394 1%idtt0) 7,)(/�'3::' 7
°
P 'Y r  Lk t O) "C-25 o iJ� ,  69°S '3::'�v:::. L -C J¥J1t0) 

w!fs::!m:ff1vcf L 1,, ,31;1,, ,iJ� c:5  o .  -ttceb ti 69°S u WJ-·c- vi1Jc�O)vf G'"".) � iJ� °' c:· 1,, , . LiJ " L ,  

vf G '"".) � fceiJ� G t �ft c L -Ci@i�iJ"tdsll&'a::' tce-t.  iEU�O)r@J i fJ (7./(� 50m fiJi&O)i�m) vi 

3 n mc:5 '? -C , ? ti WJ{ll!JO) 2 --:)vi 1WJffi Lt-.: 7"" ::t 1 i7 c n /I., -" :/iJ:, G1!£U-C < o *J§tir@J i fJ 

v:::. �t-= o . zE/l%0)[!:!]ff�vi7J(i* 200 m ,  i t-.: vi.:Z.--.:hUJ:O) � c t  25 6 .  -:1J 69°S tJ. 1t --evi , 

7j(�O) ff G '"J  � vi{t-1,, ,�1,, , 60.-...,70 m --cc:5 fJ , �ft c L -C 1t7J""'-� --H:::.� i o .  wffi:lm 391 2 

%v:::. 1 0 -c J!v:::. 1t:1JO) Wrlii'a::'f"r: 6 c Cffi:I 12  b) ,  � 0) ,J\'A:9t k¥:J:S lii vi f'qJ L: l 5 tceC01=12.'3:'.' t '? 

-c*�fMl'622 i c·iWi:1,, , -c 1,, , 6 * . 69°s u J¥JO)zE/l:J*n:gf:kvi §f1 GiJ,, v:::. ::t  :/ �-· 11., � �JWJillc·dj_ G.n 

t-.: c f'q]  L:1.k�:!mMc·c:5 0 iJ� ,  69°S U1t1:· vi.:Z.--:hiJ���t-.: G tce 1,, , .  � 0) $�v:::.'"".)1,, , -ctXO) 2 

Ji o O) Wf;fRiJ� c· � 6 .  1 '"J !·i , 1.k:lm0)*�1.kiJ�u l A.,t� O) vi 69° s ftJli i c·c· , .:Z.--h l o 1t 

:JHi�l=:1.k�:lm�c·c:5 0 t-.: c -t 0 �*- ,  t 5 l '"Jvi , 1t:1Jv:::. t *�1.kiJ�lz.A.,t�iJ� ,  'A:9vtv:t.:Z.--:h 

Ll�JJ1,, , glacial drift v:::.tiLb:h -C L i 0 t-.: c -t 0 �*- c·cl.s 0 .  LiJ" L ,  A,O) c � 6 Jfi:�� 

l4iJ�� < tce 1,, , 0) c· ,  fPJ:h c t tk:coiJ�f-.: 1,, , . .tp1,, ,��v:::. , � O){tJliv:::.u1,, , -c r v 'Y ::;�:g:�� 

1tv:::. 1 Q � L\, · �1tO)fftceb:h o � c iJ�� i :ho . 

* -t" O)*ft,M7}(�vi 250,._.,300 m -c·� 0 iJ�, 7
° 

9 :,,,  7' :t- '7 7 @;t¥0)ft!!.O)j,Jffl5}0)!9r (350'"'"'400 m) ��.It 

i!Bt L  -O{j 100 m al ' ·  
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6. ::t :/ �/ ;i; w� (J) channel 

:;;t / �'' ;v@@JHC 500 m tAJ: t �1., ,F,}fiJtS 0 .:. e vil;�):.� 3 ?x�vc J: '? -Ct�� � h "'( t., ,f.::.. 

/J� , 4-@Jvi-t"O)��vc,,::) l, , -c w1,H1E Lt.::... � 6 ··e §Jj G/J,t.s:. J: 5 vc , 71(� 600 m ij!J;j&O) channel* 

i'J� c '? 0 � 1ilit1/J• 'G n- 7''7'�vC� 0 :*�,.k�J21vCffi L-C�'? "'( \, ,  0 .  L/J· L ,  � L < di- 0  c ,  

.:. 0) channel vi1¥�0)Jlitrn:!¥.J�:tt!fJ��ffi L -C :}:)  Gf, �n Mc·:mn -c :}:)  IJ ,  /J·0-t" .:. c·� 

j;O)Jrifi� di-.-lt-C t., ,  0 .  :i& t mi�t.s:.:Jthvi :lf;v r /ffl* 4,.._,5 km :tt! t�c· ,  .:. .:. ��vc L -C 

channel vi :;;t / �,· Jv@� c n- 7''-r'�0)�5J-vc5J-vt Gh0 . i:p�*1JO):mn t IDi�c· ,  .:. tL J: 

IJ �t-O{UO) c '? 0 � w, channel 0) J.¥jlqfflvi:*�-OlU""'-�Yft1., ,�A., c' , · channel �{*O)�IP]vC� 

&Hifi L t.::..�1*�di-.:it-C 1., ,  0 .  

Channel O);jt;h, c!: Jrifr c vi ,  channel j'µfi-O{UO)�J::ttg% c!: ��1*c·vi t.s:. 1., , .  i f:*�-OlU� 

di- 0  c ,  -t" .:.  vc vi�0iJ.O),J\ff£h\�tE'-t 0 /J�, -t".h Gvi v�t Jf�tk iZ§-ffl k *0)1JIPJ vc��7°U L 

-c 1, ,  Q .  -t" L -c .:. 0)1JIPJO)£fi,t:M7tn�:*�O) r'3-0luvc t f?tE L -c 1, ,  0 .:.  c vi , :*�1.kO)*ffiID 

i�-?1.k/f1JlU5£vc J: '? -C 3'E53-m5£c· � Q** . 0 i IJ ffl,tf0) 1}11!£vi .:. h G£fi0) � i IJ O)�tliiM 

c � x. Q .:. c 0) c· � Q t 0) c· cf> 0 /J� , � /di :;;t / �,· Jv@�-Oiuvc �&� IJ te L ,  1.Ki* 200 m* 

ri/fi]O):ft c ts:. '? -ct;t- '? -C 1,, Q .  �1J:;;t / �'';v� �-Oluvc t F8'.Jt*O)'Ji IJ te Ln�s "'.) -C ,  -t"O)��l¥.J 

� t O)���O) ff�T /J.¥i*O):ftts 0 .  i k r :;;t � � *JJKdi-. Gh Q 'Ji lJ te L t ,  -t"O)% 

�t.r, t:>di- -C ** / �'' ;v �0)3:.iMfO) ffiJ�]!s* c di- 0 .:. c /J�c· � Q .  .:. 0) J: 5 t.s:. ffl* ""'-0):ft.O)'Ji 

IJ te Ui , * / f;v��O)£fitl:@ CJt�£ffiO)JtJ!F.;fl:@) vcj@jv): L-C0 < Ght.::..:ttgIDc·s 

0 .:. c vi ,  fijvc�""t.::..JI IJ c·cf> Q .  Lt.::..n� -? --C ,  ,4-:;;t / flv@�O) channel c JWJlffl c O) � 

1*��n0i"" Q t.s:. G vi , ?JZO) J: 5 vc t, , x_ 0 . .:_ O) channel vi:* i /J• VCdi,.;h,vf , mw�fftvc:ijZ 

fii"" Q jltrn:1¥.Jt.s:.� c 1, ,  x. 0 /J� , L/J·  L£fim:@O)���IP] vc-?-?W-t3t L -C 9€:i! Lt.::.. t O)c·� 

* *P.tfl.J::0)�1, ,�:fm%v:.M L, ::. n�v:l:. valley, trench, trough, channel, depression �. � < 0) 
J:IH! ;o\ijj\ ,  \ GtL --c �t::. . ;:_ tL Gv:J:.%iL.l::O)��ttvt·et,e < ' nltlz;l� t �At L--CJ:f h \ Gnt,evttLv!t,e G 
t,e 1, , .  ::. ::. ·e v:t?](�f'FJ:§iJ,-�ITTv:.{11, ,f::_�:lfil%0)�v:. glacial trough � J:§ 1, , ,  �lz;IO) ct <  bh• Gt,e 
1, , t O)� channel 'i t::.v:l:. depression c Lt::. . ft*0)1iff�v:. ct "? --C, ::.nit fault valley � glacial 
trough .� c Ufvf tL Q ::. c v:. t,e 6 ? . 
** *P.t1J(�ffiHt:ft4> @-m4> JlH:.Jit,e Q  ice mound O)JU c .:tnv:.vt � 'i nt::. ice flat or basin h• G 
t,e 1J , fi6J=1§"h'.3C1D:.1£fU L t,eh• G�f-* c v-c�J&�v:::.?� 'i "? --c 1, , Q (Fu11wARA, 1964). Fo ff=EmO)°W 
t&v:..:='.. '/ =E, �Jl l:Eh• GfflTi·G ice mound iJ,af> i) , J�):.-t- O)l*Jffi!Jv:.&t,e <  c t  2 JUO) ice mound h•0 
"? --c  F16 v:.�Q . �10?k�0) 7 1  7' v - .?1·'- ?JlU5Ev:. ct tLvf, F16 O)�Ji�/Jtv:l:.vi v'trlatt 100 m  -C'af> G  
h\ -t c v::.�Q Fl3i v:. -460 m c - 175 m 0)1*1, ,�;otff::(Ei'" Q c 1, , :j .  
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� 1 3  * :,,-Y-1vw�0)7ial1'£1tfiiii Cfftufvt®l l )  
Fig. 13. Profiles across the channel of the Ongul Strait, shown in Fig. 11. 

0k� K . �hK��L--cm � t��mh0 t t t K . mfiLk����-t-0 . � i 9 Mtt 
1[i0) �\,,fi���-!;TJ0ffl''C' vi channel O)�J cl*�vi1J\ � < '  Mtt 1[10) ,j\ � tJ:tm:5t-c-vi.$iO) 
JA\,,, 7.Kl* 600 m tt.1::0)� c tJ: --:;, --c 1,,, o . 

?Xvc channel 0)%1�� .  1.KJ:n, l:)O){J!Ul*v::.J: --::, cf'F 0 t-:�WrlzJ ([zJ 13) v::.J: 0 --C��L 
c �0 c, �T0)�-���0 C c�t�0. 

i) channel �Wr%vi, �J$1,,,�Jft�::rf-t"0 U *%�tJ:-t"$:5t (a , e , i) t � on� .  V 

*%c'� o�ii- t �0 (c , g) . �?§"vifffi%n�mht-:�mv::. �0. 
ii) �Jftl*/jfvi:*$:5tn� 600,..._,700 m c'� 0 n�, mh0) $:53' N_cf'�t$0) c 0 �� IIJ�{tJLi:c' 

vi .:. h .J: 9 *9 100 m i3h , . 
iii) nJu{ffijO)�ffiHi, -iiriH::. :t- / ;,''ii,� �illU J: 9 t :x�&Ui7��, c'� 0 . i tu.Kl* 200,..._,300 
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m v-c.tJ\t.t. iJ !A" ,ffitJ�S 0 -c ,  fiiu{JlijO)ffl�*a� c -/J\t.t. iJ $JJA1, ,  U *�O) �MiJ�� G.:h 0 . � 

1, , channel vi .: :ti� 3e)ctU.1,i.� Iv t-:MJffivcs 0 .  

iv) ::t Y .?' 1v��1JlUt:. 100 m *�O)a1, ,ffitJ�S �di� , .: hvi�ffi�JWJm-c:-.1,i. Ght.:-Jl 

0) � i iJ vc Ji-t 0 t 0) -C' 3f> 0 . 

i) , ii) O)tt�v:.--:::>1, , -c vt ,  fifiMO)m�-c:-jm�t.:�ll < ,  channel ���#t:i��O):ir§f/t!tl! 

M c fff-tnvim�tJ�-0 < .  Ln\ L iii) O)fiJ�vc--:::>1, , ·nt , -tO) w*�Jtw•�vc*tJ\ G fi" ' 

t.:*�1.J<.O) plucking vc J:: 0 c $.mlJ!vc� x. -c J:: 1, ,  O)iJ\ , s 0 1, ,  v:J:JJ<.ti � h 0 fiJO) WrJl!t!!M i 

tdifilJ�!f!!MO)jffif fZ'Wi�t.: t 0) c fffi'"� � T)\ , 1, ,--f;h,-/J\-C'S 6 5 . wW:�JJUC�JE-t 0 ffi{tl-

0) channel vi , *Mffi*�JWl�-c-�--:::>-/J\ffi1!i-� h-C 1, , 0 tJ� (ZHIVAGO et al., 1959 ; ZHI-

VAGO, 1 961), -t O)  nitlzsl c t.t. 0 c fit �  0) '.t�tJ�s 0 .  i-0) I --:>v:t1J<.0)1Pf!fi:v:. J:: 0 ,KWJr::pO) J: 

T�fbvc J:: 0 c -t  Q �X. (VoRONOV, 1 959 ; BoKANENKO et al., 1 963), m 2 vi7J<.;ftfjfiJO)ttfr 

Jl� i fdi-t:h,v:.1J<.titJ�1Jllb 0 f.: c '1" 0 m(KoROTKEVI CH, 1962) ,  :�)C*�7j(.O) plucking 

-c:-m �  L J:: 5 c -t  0 t O)�-c-s 0 .  HoLTEDAHL ( 1958) vi �t�?JHc:tovt 0 [Pj�O) channel 

c� � / �� � 7 , 5 � 5 r � .  7 5 � � #) �n L-c , *1tllfiJO)!f!!B�th CWrJI) c -t O) 

�O)filJflgtf'tffi�mm L ,  .: ;h,vC7j(.;ftfj0)7J<.flmtJt1Jllb � k c  L -cm� L -C 1, ,  0 .  L-/J\ L f.t.iJ� G ,  

::t Y �·-1v$�JW]Ql-c·vt channel jjfti] O)j'fflt.t.Wrll*vi i t-:ffl1':r� h  -c 1,  , f.t. 1, , .  tJ L6JtW 

•�vcffi�-C J:: < :ir§flt Lt.:M��'Ffi" 0 0) -c· ,  1J<.1tllfiJO)filJi9l!f!!M�-J1�� 0 J:: 5 vcf11, , f-: 

*MUJ<.O) plucking �:mil Lf.:1, , .  L-/J\ L plucking ttvt-c- .: nt-:vt0)�1, , channel �M 

nit L� 0 t-: 6 ; -/J\ , i t.: t L-thiJ�S iJ �0 c L-C t ,  f.t.-lf .:  0)�!9fvcttvtMnlt � nkO)iJ\  

�O)�rAii'J��Q , ,: O)�M�O)m�vi ::t :/ ,?''1v$�0) channel t::f.:1, ,0) ��-t O) ftf!0) �1t 

0)7i-v::. , !lvc*�1J<.Tvcf¥tE-t 0 channel vc:t-ovt 0 *O) lttb�-�?iff�-t 0 .:  c vc J:: 0 -c 

1i-x. Gh 0 -c·s 6 5 .  

Channel ttfriffiO)ttJf iii) O)��vc --:>I,  , -c  i ��t.t. ,�iJ�S 0 .  :zk� 200,.....,300 m 0)$JJA1, , � 

vi�-c- t jm� 0 �ll <  �1E:t&�vctfil\Hf9VC3£:iii" 0 glacial trough -C'S 0 -/J� • .: :ti c  J:: iJ � 

1, ,  channel c O) MJffi c t.i:: 0  c ,  fiiu�iJ� [l§']'*vcMnit � ht.: t 0) tJ \ ,  i tdi 2 ��0)filJ�!tl! 

MO) J:: , v::. , fiI*O) r:pvc�*tJ�tu:1,i.� i ht-: t 0)-/J\ ,  2 Ji iJ O)M1RtJ�s 0 .  .: 0) ,�v::. --:::> 1, , -c 

vi t "? c 1J,1$[0) 7' - !J tJ \  G�� L -C v9) � I.: 1, , .  

7. =J Y .?'' ;t; ·f -r' ill tm fflJ jll 0) w �:Im M 

'7 :/ f n- 7'7' t:: f_;:1, ,jfg�-;©VC J:: < :ir§itt L tdlllffi!tl!Ma'�-t°iJ� , .:f:" O)_/WJJ21$� cb ,:_ .n c J: 
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K 

� 1 4  =; :,,,  ;7·· ,t;  fr'1ki!kt;:.(.7)�1tJTifil Cffttlvi �l l )  
Fig. 14. Profiles across the glacial troughs of the Langhovde Glacier, shown in Fig. 11. 

< fJJ,i-:.it91:K '2:'�-t" 0 . i f  '7 :/ ;7·' * 7'' -r'�t1JliJ .. Cvi ;t; :1'-r'�K-71(� 600m '2:'�-f"�t,, channel 

iJ� 40 "J -C ,  � Ju:M'}Jnc�u:-c 3 *<Dat!fa-vc :S-118z-t" 0 C� 11) . -ttJ: b'tJ*iJ, G � vf 0 

c ,  ::kR�UJvc if} "J -c tii i2* :/ ;7''1vmf@)E<D c ha n nel vc.;m < t <D ,  �tiz!:i vc�U: -C -Jf1v -r :/ • § 

fP£ff3j vc.J... I) �  tr t <D ,  '7 / ;7''* 7''-r·�trl!EJ1'2:'n�-t� -c 1v / ,,� <D�t1Jl�vc.;m < t o y-z:-40 0 .  � :n 

Gvn,f:h {i 5 :/ ;7'' ;-t 7''?\Uttg<D �t:Jjc- 300m �]tvc.a < tJ: "J td&. , fl}U: 400,.,_,500m vc. 

� i I) , J�:vc -l<D:$'c--ea < tJ: 0 .  ":) i I) -l <DmWT®%viiJ,tJ: I) iJF:itJ:r&:%'2:'�-t 0 .  

?X vc. � h G <D :tt'.ltfrffi (�14)*'2:'�0 c ,  ;t; 7''-r'� (1, m) c'vi 600 m UJ::<D�t,,c ha n nel 

vi::kfJi�IHC {,l\UE L,  '7 :/ ;7'' ;t; -:i 7'�1] vc vi 200"-'300 m ID )A\, ,ffliJ�cD "J -C , -l � vc.3¥-)1'£� O)a 

1, ,  :a-iJ��U i h -c 1,, 0 . fiI*n� * / ;7''1vmfl!F]E<D c ha n nel c fr¥J t:*wcvc�-t 0 � c vi , �-e t 

l:!J'J GiJ,c·40 0 .  �Jff&.*<Dffivc.�U i :ht.:.3¥-JE£�<D:a-vi�tf§vc.vp < vi c'�i'2:'� L, fr¥Jfl'!fvca < 

tJ: 0 .  -Jf 1k'T :/ • § fP£Ff3j--c-vHiiJ� 2.0"-'2.5 km, � � iJ� 250,.,_,280m 40 0 iJ� . 7'" :i- -1 -v iz:9  

:Jjvc.� 1,, -c ¥f1� L -c Li :"J • i tdtrIIEJliJ, G iz:9-"'�U: 0 :a-vi , -.:,,, 1f - v / <D�t--c-�liJ�*9 3 km, 

�� iJ� 30o,.,_,35om {i 40 0 iJ� . 1v :/,,� �tJf--C-vi 200m �<D � � vc.tJ: o . Lt.:.iJ�0-C , � <D 2  

*<D5:JZ-JE£�<D :§-vi, ::kfJi1l<.<DvfttbJf� vc.tJ "J -C::kfJifflJ::vctU�� i n t.:. :!Ji!. � ®  tJ: glac ial 

trough c 1, , :"J � c iJ� c' � o .  fJ: � trough c trough c '2:'�-C 0 r-f11 i I) vi , * :/ f1v�Ji'hml 

;i22vc.t,B� G:J'Lk 2 *Cl)� i I) (i:§:i- :/ ;7'';v • 7f;v 7 :/JJR c 77 IV � :/  • § �P£Ji) <D mJf�:R 
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Fig. 15. Bathymetric chart west of the Langhovde Mountains. 

--c-cl:> rJ . , fiiu � c t r:. *- 7·· T, � (J) 1J v::. IPJ --=> -c Lt!.. 1, , v::. � i --=> -c 1, , 0 * . 
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7 / �--*' 7··-r·um--c·v-;J:-*JIIH1"Jt.c1JlU�iJ�rrtJ:b:n-c1,,t.c\,,(J) --(·, ������i--c-�m--c-�tJ: 
\, \ .  LiJ• L r .b t,J (J)�wcl¥Jt.c{ffU�§�����v::.-t Q C '  .:. (/)$�(/)ffi!IJt!HiViHft!} G:h Q 
( [;gl  15). .:. (J) [;gliJ. Gwcd;,l. c :h 0 ::t:.t.c��� J:vf 0 t.c G�i, ?x (J)iift fJ --c·cl:> 0 .  

i) F' ,y 1r :f iJ, G v 7'':7- :f 7' �� --=> -C 7'' 7 1  F' � - � �1J i--C'JAiJ� 0 200 m *rrMI(/)�$11\:
ii) .:. (J)a®/1\:(J) � -OlUv::.tJ--=>  -c ::;  / �--*' 7··7-�till,iJd ? 1¥I(l)1J""'-Wim1¥Jv::.�t.c 0 7.K� 400 m 

iWf;&(J) depression. 

iii) ;f; / -1v1.KfnJiJ� G�""'-};!!;ry 0 7j(� 600 m t),J:(J)��t.c glacial trough . 
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Ll T -:= :h G r:. ":) 1, , -c /IJffii ?X i2Jffi -t o 

1.b t.J O)}JlU�i2�jJl)C J: :hvf , v 7'' .7, -t, .7, ii�  Gffi -k i§vc.�cJ o aw}]EO) i§�viii�tJ: I) §J3 

� tJ: �JiU: tJ: '? -c 1, , -c , -t 0) .It nEJ vi 150 m {ft --z::-s o . -:= 0) �Ji�jJjHi £� £ C rt F,ajff .!ff£) 

O)JtJlI[ff;@vc:i@� L -c ":) < G:h k  t 0) --z::·s o -:=  c vi , �,mf&JO)/*J{ll�vc�;ze-t o �J:::!1tffJ C F' 

v r -t- c -t O)�*J::O) � -k ) ii �  G�£ vc.;Jt5E--z::- � J: 5 .  �vc.tt § � :h o O) vi ...... A :r1.KfnJ0) §1J 

ffij vc glacial�troughlii;Jl� k G fJ: \, , ,:=  c "c' , ,:= O),�lruufivC�\, , glacial trough �ff-t o  

:::; :/ Ji' ;t; 7·· 5-').KfnJ � ;t; / - 11,}.KfnJ c vi:@: < � '? -c 1, ,  o .  

7 ;,, ;7 ;j-; 7'f 
�t illijl 

0------------------- 0 
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400- 0 '  

0 1 2 3 km 

n - 1 00 
/" '" f \ -200 
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Fig. 16. Longitudinal profiles along the coast of Langhovde, shown in Fig. 15. 

a@JJftO)gg{ll� vctJ -? -C �t -k Jf!:-ffi -k [§vcjl tJ: 0  depression vi� \, ,f;h t 400 m ir O);j(� 

� t 'b ,  � -k via@JJftO)jfiid?�cJ -C < o JJ(� 200 m lru�O) nEJ i l) vc. J: -?! -C 5J-Wr � ;h -C \, ,  

o ([ZJ15-16) .  fflj .k O)  depression 0)%:l�vi , Jf!:�ii�Jt�!¥J)ffi ai3 0) j,'fJ: \, ' ,  i�JJ:fR-tOO"c'p! G 

h -C \, ,  o O) vcxt L ,  [§{ll� vi ;J; 7'' y'gf �#i!rvCJ'l Gh 0 J: ? vc , depression J: I) a <  (200m 

it) , $;0)�1, , trough vc�rr L -c 1, , o .  c -:= ;s --z::- ,  5 :/ .f;t; 7''y\LJ:t1g--z::· vi , @:J¥0)jjvc. tm  

1, , tc.��tft0) �:t1gii;��Jl G h o  ii; , -th G vi/ql 0Jt1g�ftnx:-t o ltWlz£�0)Jt�•;@O);zerb1 

K� lv --z::· 1, , o .  -t 0) %1m c �JU O)tfti�ii� G, -th GviJf!:ii, Glzlvt-:::k�1.KO)�jlJ!¥J plucking 

K J: '? -c � t. tc. c � x. Gh o t O) f-:ii� , wlftT 0) depression :tJg% t -:=  h vc. J: < Ll -c 1, ,  0 -:= 

.c vc a:Ji-t o �,�ii� S o .  i tc. depression JUO)-RJflPJ t JtWlz£�0) }tJlI[.;©O)jflPJ c '.Ye 

� vc-3& L -C 1, ,  o ii �  G ,  depression t-tg;lf1viJtJlI[r-#;@�;i@tt L tc.1.Ki!!ftt-tg% c � tJ: L -C t J: 1, , 

"C S 6 ? .  

Lii,  L fJ:i7� G ,  td:a 2 ,  3 O)�fi=M��o . -tO) I ":) vi , fJ:� -:=  O)t,,JJ::vct-.: (1- depression 

iJ� ��Mnx: � :htc.ii, --z::· s o .  -t:hvi S tc.ii, t :t- / jt;z._.i'fa�O) channel icxt-t 0 �,� c /qi C: 

"c' S o  . � 2 vi depression JU 0) �tjj � 0) � rf vc. ":) \, , -c -e:-S 6 . Depression JU 0) �:R c }G',b 

n 6t-tg%vt , :::; / ;7·· ,t; 7'' 7"�t!l1EJ10) -t <" �tfJ!1Hcs 1J ,  J�)c :,1f;!,,' r  :/ ffijjvc. t :t- / f 1v rm �  0) 
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channel nd::> %tt--tG depression c Lth 9 * , �fi 9 �t k )Hc�A..,c·\, , o .  LiJ, LtJ:n; 

G c 0)$�-C·O)ft!fl-� (JtW) Vi c O)jj°[PJ � c "? "( \, ,  fJ: \, ,  J: 5 vc}�,h.h G . .ftJ!�.( 1959) 

vc J: .nvi , "7 :,;  ;,\-t> 7··-r-!ll:L't!!*1ffifmc·�t k *-ffi k i§O)fE:fAJ �ffi Lt-:Jt.!ff�ffiO)Jtwm:�vi > 

�O)�b'.t/MvC*'\, , t;&JC�t k gg-ffi k *O)jj°[PJ� C "? "( \,  \ G .  � Lt C 0)-�vi�O) i i * /  

;,·· 1v ��O):f#� (�t�i§-ffi k *) VCiwc\, , t i., '  G AJa�ttn�S G n• G c·s G .  c O),r�HC'*f L "t 

vi , mm 0) � k O):L'f!!JUij1tn�jiA.., t-=��i-c· , J!vc�fl-t G &::,�tJ�s ;s 5 . 

Depression JU� %�--t o 1.Ki* 200 m fiJ�O) � i 9 vi , JtW!E:fAJ vcfJ 5 t 0) t S G iJ� , c 

.n c vt:@: < 2UlHfEO) t O)n��i., , .  t-:. c x. vi.b t.�n· G 1 :,; r v * 7··-r·O) mfJWciwE < mr 9 0) 

;e�iJ�s G .  c 0) ;e�f,,'JHi r v -r * O)#vffHiJ, G "7 :,; f;t; 7··-r-!ll:L't!!*1�fm��66vc�w G WT

� c �i., ,[l:!J:L'f!!1U vciwE < . --ttJ:ht>[AJ!ll:L'f!!c·viJtWm:�vc�-}�i" G �ti§-ffi*:1JfA1 0)ffiJW.*iJ� 

J: < 9e� l, "( \, , "( ,  C ;tlJC�{ti: Lt-:;e��[l:!J:L'fgjUiJ��\, ,7.7� (� 15) , .:f: .n  l:;>0)$-0lil-"'O)Jlf* 

;t; / - 1v1.kfriJfiJffijO) glacial trough vii" c � G j)UliJ�j(� \, , .  1.kEili < O)i* � vi 700 m 

Jlr < S 9 , -l- c iJd::>�:RtJ:�iJ�i§:1J-"'*9 8 km Jlf U o .  � c iJ,  GJ'c; Uf G < vitllUi* -r' - 3<" iJ� 

fJ: \, , 0) -C·hn• G tJ: i., ' 7J� ,  �ti§*9 7 km vcs o 7J(� 600"-650 m O) �VCiwc < 0) -c· vi tJ: i., ' 7.7 " c I�' 

5 . C O)�ti§-"'0):1JfPJ vifi}jm LkimW.*O)jj°[PJ c· t S G iJ�** , :i(�7_kO)-��vft:ib:1JfAJ c lfiJ 

t: ,  iJ,iJ, G :L'l!!�-�J::0) �5]fjO) fftfvi , m,�O)j(� tJ: glacial trough 9B�O)H�ft!= c tJ: ?  

t-:. c ,�,hh G .  c 0) glacial trough vi J!vci§-"'JJf Lft , 9 .:z. -:; :t • ;t; 1v A �tj:i�{ffivcs. 

G trough vcirvft: Lt \, ,  o AJa�'f1:iJ��\, , (� 1 ) . ;t; / - 1v1.kfi!ft�O) ffi{Jlijvi , Y ;:c. v Y�� O) 

Jt;iFrffiO) ��ffO):$tiffliJ, Gdi- t ,  -�vq3e1,, , J: 5 vc ,�,h.h G . 

I .b CJ O)tJlUi*!cJlftvc J: hvi ' * / - 1v1.kti!k�vC*'\,  \ "( 'ii 600 m .I;Jj*O)�;RtJ:�JftO) 

fiEff {JWfC ,  1](i* 400 m fiJ� c 200 m *frlillO)ffliJ��66 Gh k.  c O)fflvi * :,;  ;,··1v$�0)chan

nel c "7 :,;  f ;t;  7''-r';.kfi!ft�O) tj:ic· 'ii �66 Gnt-: . i t-:. "7 :,;  f ;t;  7'7'i§fJlUc·vi , 200 m =*frlillO) 

�WiftiJ;$ < ?tifff-t o c c  'ii vc , 400 m EtO)J](�vc depression )ftiJ;:mi � "( \, ,  G C c  iJ;� G 

ht-: .  c 0) J: 5 tJ:wifti*OC0)*-'11:vi , c iJ,  < �t!HWtJ:iM:Jt��-t :o c c  O)�\, '�1.ktt:L'I!!� 

KS -? "t� § --t� � -mts G ,  � C t C O)�K'*1--tG C :h i tO)�-�-W. L t , �*9� 

* -:. ;h GO) depression vi ;t; 7··-r-�1.J, Gmu·-c < o glacial trough 0) ,  ��::.�1, ,ifil5t c t.i:: '? -c1, , 0 . 
** 7'' =j ,{ F' $ - !7 =- "l .r� to J: lj '/ .:r. ';/ if' WJ]Ifi 0) zl,� t -:_ 0) *mfE�::_�-?-G ,  
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tJ:��'a:'�� -C �6 . 
7-J(� 200 m *fi/iljO)a#,J)�J;t , *[JfvCifr\, 'fflc'vi1J<.i!R'a:'�V1 -C J:t� 100 m {ftO)&ltk�{l\'a:' 

�i"iJ� , �17\0) ,wi i iJ vcvi iUirJE�1iiJ�fi66 G:h 6 .  :;f- / �,- Jv � �iz�i r¥:i#tltic· vi� i 1J O)]Ji 
ff!Hi IOO m fiJ�0)7J(�vc s 6 /J� , -t:hiJ�f9vcrPJ/J, 0 -C� ,,Hc� i iJ , �'\�/J�-C�{l\O)j,'tJ: \t ' 
f:ts tJ:*fJfOOlvc�fii" 6 C!ZI 12) . -: 0) J: '.5 tJ:®Jlt�tJtO)JErsi'fivi , 1J<.j!:J3vc tDH- 6 1.ki!kvc J: 
0 -c t t.:.. G � :ht.:.. c vi� x. vc < \, , . tJ: -tftJ: GJErsiiivi*l}ivcifrt, , vf c'iJ ,  x. 0 -C7f�§Jjc·s 6 

.IJ, G c-s 6 .  mt1:0) 1J .:r. ;,1 * · * Jv A �?'JwO)ifEimrg1Zc-vi, � L < JE�'fiO)S 6 f:tsOO/J�� 

G:h 6 .  -t:hvi#tltt 50 m .!;Jr0) , 1J\�{;lt'a:' t 0 t.:..f:f:Slfilc'S IJ ,  ;i- :/ �,· Jv���0) �-0) 
dj, tJ: G f ,  5 / f * :f -r-� 7-. n Jv :i 7-. * 7-. tfu IZ)c t $ < �:ii't" 6 . -: Ji G vcxt L -c , ,J\ If 
( 1963) vi1KMfiJO)fJfJ::{ft!kvc J: 0 -cIDnx: � :h -c t, ,  t.:..0J1.lffiiJ, G /±He Lt.:.. t 0) -c·s 6 c M� 

L -c \, \ 6 .  1[i�JJ:*681�'avi�¥ot�/J�' a#fJ)l'£vc� G:h 6 JErsi1i t �vi iJ 1.kWliriHC "-:) < G:h -c \, \ 
tdfiif:f:SOO Cfu.ri!R i tdi#,Jj!O))  'a:' 1*?:m c i" 6 t 0) c'vi tJ: l ' /J, c }E1,h,h 6 .  

*r�vcifrt, ,J=ific'§IJ�0) 7.J(�'a:'�i"O) vi , depression i t.:..viJ!vcit\t ,  channel ,m1J�J::O)ffl/3 

·--cs 6 .  fiJ�vi t 't:> 6 /v ,  �� t channel fi!IT,mUO)W/37a:M""'v-f ,  �JO)J1;:t, ,f-Jl'£�0) 13-Jl'£7a:� 
L, ��i¥JtJ: glacial trough O)JfJ]t�'a:'vl x. -C \,, 6. -: 0) trough vi*fJf/J, GJ!�--/J,  6 vc "-::> 

n -c , iBD/xO)ffi:tJ;)rffi'a:'tJ: LtJ:iJ� Ga< tJ: 6 .  ���m.JJ22#,Jtic·vifir!c1jdf:alE£0)&l:[x�ttlID*O) 
!!:!liiliif�'a:'tJ: L ,  1.K�vi 200 m �I!t c tJ: 6.  -t L-C�iJ� -C r��i" 6.  -: 0) J: '.5 tJ:IDi� c �c!U 

O) ,, � :!7 - :/iJ, G� -c , *fJf:irr < c·O) 400 m ffivifiJ�cO)a#,JJft.f:l:S ffivcJU�� i:ht.:.. glacial 

trough O)Jft. c�6 -: c/J�c· @' 6 .  -: O)JU���viX--lffE�O)fi �tJ:tl� CJt:flE, imijD vcffi 
d.:>-C J: < j&jii):L-C111J:h:h-C \t , 6 /J� ,  7J<.;Jt)jfiJO)jjg:JfJ cO)oof* , "-::> i iJ JU���iM.kMfiJO)fri]' 
13-rfuID i t.:..viffil�13-vCJ6,{i): Lt.:.. t 0) iJ, c' '.5 iJ,vc "J \,, -c vihiJ, 0 -c l , tJ: \, , . 

J&�VC 600 m lj�O)��tci: depression vC"-::>t, , -c ,  4tvc 5 :/ �,·* 7··-r·tD J: u·;t / - Jv7}(fnJ 

fijlfilO) 'b O)(ri, jfu�-�J::O)��tr'JtVC?'d 0 -C�JWc� < scouring � :h  -C1:=. 1.:t.:.. 'b 0) c:ElEfWc' @'  
6.  LiJ,LtJ:iJ�G;i- :/ fJv#,J@kO) channel VC"-::>\t , -Cvi ,  *fJf1J<.O) plucking vC .J: 0 -C-tO) 
mEibJfrPJ c@�L-cIDnx: � :ht.:.. iO)iJ, , i tdi�l3'tO)*fJf1J<.O)mf.i!J l.: t.:.. \t , iJ; channel JJIPJ 

t� 0 t.:.. 0) iJ, , \t ,  f :h c t ;'J:66/J� t.:.. \t , .  tJ: tD 173 J:§ ( 1 966) vi "13Eif0£iili{ti1IO) w!!£0) [!:!]�" vc 

xt L -c' LISITZIN � ( 1960) 0) ����Iv c·Wrmvc J: 0 -c 1:. L, t.:.. C L -c l I 6.  L/J ,  L fJ: 7J� 
G ,  Fi::ii�O) channel vi LISITZIN :iin�l , '.5 J: '.5 fJ:*fJfi�rnJVC@:J:i�wc't" 6 7b 0)  ... C {JJ: < ,  

i t.:.. channel m.JJllvC[Pljj[PjO)ttJTm1*� t �� � :h -C l I fJ: \, 1 0) c· , -= O)ttJTm'.frm� tt � vc1* 
.ffl-t 6 -: c vi c· @' tJ: \, ,  c }E1, 5 
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9. Mi 

t1-1:��m L -c*s!! c -t 0 .  

1 ) �tO)fliO)@JE;Ji7.K� 20""50 m O)i&:��11\�t.i:: L, -th Gvim�t,[ic:!Riz!HiO) 2 JJJtiJ 

f:.�y"U-t 0 .  fiI*vilt�EffiO) JtW8:©K , �*viiPWlM:.J@{jt L k1.Ki!k:LmM--es 0 .  -: 0) 

-�** / �-- ;z.,O)�J::LmMv:.:@: < {JJ,-c 1,, ,  6. t.i:::t-o ,  �rHliJ� G;,K� 20 m i c-f&,v:.� i "? -c 1,, ,  

0Wmv:.01,, , ··ni, 1.Ki!k , w�i,, ,f.tic t i:k=�iJ�f.::\, , .  

2) �1t:Lm�c-vi7.K� 200 m *�v:. ,  iUirJE�ii.O)S 0 a@J!:iJ�JA< �Gh6i7� . -: .ti 

vi1.K;lt;§fiJv:.s -? tdxi!kf:!:Sffi� �� c Lt.:: t 0) c ltbh 0 .  awl!:vi::k�vc.;[(1,, , ?,lrvi c'::k� 

7_K0)7_Kj!kv:. J: "? --C.::k� t.i::�11\��x. Gh --n , 0 iJ� (7.K� 400 m 0) trough) ,  ::k�iJ� Git�" 

iJ� 0 v:. -0.ti -cf*� v:.� i I? , [ql�v:.�'f1\iJ�j,'t.i:: < t.i:: 0 .  1KMO)::k�1.KiJ\&vit.i::iJ � -? t.:: t.:: � 

iJ � ,  glacial drift O):!iftflv:. J: Q t.::�c-s 6 J iJ� , .:Z:-0)�§ vi:m.tJ:0):*�1.K�iJ� G*9 20 km 

fql,frc-s 0 .  

3) awl!:��UA,tbtit1tfflvi ,  �••;@ cww . inW) �ti� -c J: < j@1J't L -c 1,, ,  0 .  

roche moutonnee O)jj; t.i:: I; c t \, ,  :j � � wJ!:O) j:@j i I; c , $10) )A\, , glacial trough c vi , 

�fi8:©0)�g��-t 0 2 '00)JJJti}K�-? -C�� -

4) ::k�Jli < v:.je�-t 0 J:tc0) glacial trough O) q=tv:., ](� 600 m �t tt�ffe-:fJ: chan

nel iJ� 3 09'eJ! � ht.: . =J / �--*' 7''7).KfnJ c *' / - 11.,1.KfnJfiiffi 0) t 0) vi , w7*:�,aH:.W-}�-t 

08:@J:O)���v:.f&"? -c J: < 9'e�-t 0 .  LiJ� L, -: tL G iJ� J: I? a< $If.ti,, , glacial trough 

(400 m fiJ�O)) c [qi C-�;lt;§v:.Mnx:�nkO)iJ�, :@: < Mnx:�;lt§��v:. L -c i,, , 0 O)iJ�v:. 01,,  , -c vi , 

A, 0) c -: 6 -: h � �JI 0 7' - !J iJ � t.i:: \, , . 

5) ;t / �-- 11.,w�O) channel vi�v:. J: < �� Ght.:: . -: nvi§.mITTv:.viw7*:�iv:.�IE-t 

0 c 1,, ,  x. 0 7'.J� ; wlHiJ�  < � 0 c JtWW:©� J: < R� L t.::M��Vffl x. -C 1,, '  0 .  .:Z:- L -C -:  nv:.�� 

-t 0 ::k�1.KO) rv:. t ,  -: nv:.1JJ,t.::�M�i1\iJ�iJ� < � n -c i,, , 0 G 1-,1,, , .  7 / �--* 7''7· t -: O)* 

irrJEO) 1--U:Lmc-s 0 iJ� , iJ �iJ �  0 * � t.i::�i1\v-iJ.Kj!k1lttJ 0) � c'vi�§}j LJfi,, , .  1.K;lt§fiJv:.s -? t.::�11\ 

f:.1.Ki!kb\/J!l• L kt 0) c � 0 � � c'S 6 J . t.i:::t-o -: 0) channel 0) $:fzsl�ttlr/i;ltbc· t -? -C 

IDl§Jj-t 0 �x. t 2b 0 iJ� .  channel m!Jllc'vi[ql C-JJJtiJO) ttJT/i*vi¥eJ!�tL-c:t-o Gf, i t.::::k 

�W-1-ffi i c-�t*iw'c < vi c:-* � t.i:: t 0) c·vi t.i:: 1,, , .  

6) ��v:.;.$:7iJF�v:.;t.oi,, , -c�v:.11fi�� :ht.: -: c vi , -: tL i c·O)iJ!IJ� 7' - !J O){:stntv:.Jtz'iO) 

�1,, , -:  c ··es 0 .  -: .ti v:.vi ,  § �c Lt.::�O)fftMi7��IE1itc-s 0 -:  c, ,twq=iO)JtrftJ!iJ��m 
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JIU-es 0 c. c �f;�J3W L -C it, 0 /;�, �j((J)�jzgvi�l*J v::.tovt 0{ft!VJlUAE1*(l)!J!*!:;�1Jl� � :h  
-n,tJ: 1t , t-:.:6-es0. �l*J vct1tDtJivt1*(l)£*,��1F-�.v:.�fflc-t0 c. c ,  -t:hvc t c --::5< L --::>  

1; �  1:> Ltdftfflt�AE!J!*(l)1Jl�1;�� i:h0. 
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