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Abstract 

Geology The whole area surveyed consists 

entirely of many kinds of metamorphic rocks 

probably of pre-Cambrian age. The plane of 

gneissosity or banded structure in these rocks 

strikes about NS and dips eastward from 30° 

to 60° as a whole, although local fluctuations 
and gentle folding structures were observed in 

some places (cf. Table 2, and geological maps 

and sections in Figs 30 to 34). 

The rocks exposed within the region are 

classified petrographically with their modes of 

occurrence into six types as follows : 

( 1) Hornblende-pyroxene dioritic gneisses 

(2) Marbles and quartzites 

(3) Basic bands 
( 4) Pyralspite-biotite granodioritic gneisses 

(5) Biotite granitic gneisses and granites 

(6) Pegmatites 

Besides, there occur glacial moram1c deposits 
and erratic boulders. 

There are found extensively hornblende

pyroxene dioritic gneisses characterized by their 

light brown color in appearance due to coloring 
of feldspars and quartz crystals, and by presence 

of pyroxenes and perthite as essential constituent 

minerals. They are medium to fine-grained 

and show generally weak gneissose structure. 

Mineral assemblage of the rock is somewhat 

variable, but the most typical one is as follows: 

salite-hyperthene-brownish green hornblende

plagioclase-antiperthite-perthite-quartz. The 

rock resembles closely in petrographic features 

the charnockites, especially intermediate type 

among them, from Adelie Land and Enderby 

Land in Antarctica or from pre-Cambrian 

basements of other continents. 
Phlogopite-diopside-forsterite marble, some

times being accompanied by scapolite-pargasite

diopside skarn, and quartzite beds are inter

calated within some parts of the gneiss formation 

of Skallen and Botnnuten districts. Some beds 
of the marble contain spinel group mineral 

(gahnite ?), or are rich in graphite. 

Basic metamorphic rocks occur as beds, lenses 

or irregular shaped bodies of various sizes 

within all kinds of the gneisses (cf. Figs. 35, 36, 
37, Photoes. 14, 17). They are fine to medium

grained and usually black in color. Pegmatitic 

facies develop in some bodies of the rocks. 

Most of them are composed mainly of mono

clinic and/or rhombic pyroxenes, brown to 
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green hornblendes and plagioclase, but in some 

cases, pyralspite, biotite or quartz is included 

as essential constituent minerals in the rocks. 

Another kind of rock showing basic appearance 

too occurs with similar modes of occurrence to 
the basic metamorphic rocks. In this case, 

however, the rock consists chiefly of diopside 

and scapolite sometimes with small amounts of 

bluish green hornblende. The former type of 

the basic bands is thought to be derived from 
basic igneous rocks and the latter from calca

reous sediments. These seem to resemble the 

basic charnockites in other pre-Cambrian base
ments. 

Quartzofeldsparthic gneisses characterized by 

pyralspite-biotite assemblage are found widely 

in the area surveyed. The rock is medium to 
fine-grained and usually white to grey in color. 

Gneissose structure is generally observed in the 

rock, and moreover, banded structure owing to 
development of a band rich in biotite is often 

conspicuous. They are mainly composed of 
pyralspite, biotite, antiperthite and/or perthite, 
plagioclase and quartz. It is sometimes the case 

that the rock changes gradually to the 
hornblende-pyroxene dioritic gneiss in rather 

a short distance, and the boundary line between 

them cuts irregularly both planes of their 

gneissosity which are parallel to one another, 
although the boundary relation of them is con

cordant in usual cases. Besides, rock of contact 

zone about one meter in width of the hornblende
pyroxene dioritic gneiss with later pegmatites 

of granitic composition alters characteristically 

to a rock having similar appearance and mineral 
composition to granitic gneiss. It seems pro

bable that these facts indicate that some parts 

of the pyralspite-biotite granodioritic gneisses 

were metasomatically derived from the hornb
lende-pyroxene diori tic gneisses. 

Biotite granitic gneisses and granites have 

always pink-colored feldspars as the most 

distinct constituent mineral. They are fine to 

rather coarse-grained and mainly composed of 

biotite, plagioclase, perthite, and quartz, some 

of them including a little pyralspite, green 

hornblende or antiperthite. They show usually 

distinct gneissose structure, but some are quite 
massive. These rocks contact in general con

cordantly with above-mentioned gneisses, but 

the case is observed that some of the granitic 

bodies seem to be intruded discordantly into 

the dioritic or granodioritic gneisses in some 

places. 

Pegmatites of various mineral compositions 

occur as lenticular masses or clear-cutting veins 

in all of the rocks already described. White 

to grey colored pegmatites having biotite and/or 

hornblende as mafic constituents cut through 

the dioritic and granodioritic gneisses. The 

pegmatites of granitic composition including 

characteristically pink-colored feldspars are 
found occasionally in the region. One of them 

occurring as lenticular mass in the biotite 

granitic gneiss and an aplitic vein cutting 
through the hornblende-pyroxene dioritic gneiss 

contain some uranium-bearing minerals. There 

occurs another type of pegmatite including 

many crystals of magnetite about two centi

meters in diameter. 

None of anorthosite, olivine-bearing meta

morphics or aluminous metamorphics such as 

khondalite were found within the region. 

As members of erratic boulders are noticed 

crystalline schists of green schist facies, biotite 
hornfels probably derived from the Beacon 
Sandstone formation, ilmenite-augite basalt and 

biotite-sillimanite gneiss besides the above

mentioned rock types exposed m this region. 

Geological and petrological studies will be 
published more precisely in other papers near 

future. 

Glaciology Some observations on continen
tal ice, sea ice and puddles are briefly noted 

here. 
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Fig. 30. Geological map of Ongul Islands district (Legend 
is given in Fig. 33). 
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Fig. 31. Geological map of Langhovde district (Legend is 
given in Fig. 33). 
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Fig . 32. Geological map of Skarvsnes district (Legend is given 
in Fig. 33). 
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4. Dioritic gneiss 5. Basic metamorphic rock 
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? - f A-]lfili� l u1&%!J,  G }g£ !7 , �1J.:. 7-. jJ )[.., / l7\Jbi l -C \., \ g .  :::. h G vi ,  J=il.WJ:'E:·* tj::i v: -f O);j:f. 

mf: i "'Jt.:. < Wtij;f�r l -C� i h -C � vJ ,  1µ1:v:�I� O)� � ti ,  1--2 m t� 1,., , L, 15--20 m ffft 2::' ffi  
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l_l!E; v ;t ffi cl) -C f_§}l c, H t A,, t" ::5 � 0) � J: 'J f:&; ') , {- 0) ¥f. ta@& v ;t !& L < 1'6'1 \t ' .  :fit E Jii 0) J:. 

T!/±iiv:=vi, ����±ittvJO) � < j,· tt.. \t , :!JtE-E�J=rL.W:fc!Ef o) :1eii L -c 1,., ,  0 ::.  t 7] \ &)  0.  

? - f;1,, tt sf.stt..1,., ,  LER s e -c, t1ltvi'lY'H=*rn1,., , .  ,t 0)�1J01lJi.�iib -1±v:=vt<XO) J: 5 tt..i�ii 

17i%J Gh0 .  

a .  1it�-llJ:-:it1t1\1E-E ± IJ, A, G A,;;fi " - f ;t., 
b . 1it � tJ:- 1 � - Ii -it 1 r -E ± Ii, A, G A, ;;fi " - 7-· ;t., 
c .  1 � - Ii +J- 1 1- -ii'HWE-E ± IJ ,  A, G A,E "  - 7·· ;t., 
d .  1it'5I:-/1j:-, � - 1i -it 1  r -tlE " - f ;t., 
e .  1 � - Ii -it 1 r -�i1f'iJiE-tiE " - 7·· ;t., 
f . _;z �

o ;,7' )[., :li!Ui;,lJvJ ( j/ - T 1 !- ? )-� � -!}]: 7 - 7·· )[., 

ft...::[5 ::.  h G O)�{rfSv:: vi, E �v:'.:f!lgc/)-C 01;t_r t 0) ;'.) \ &)  0 .  .L} J:: O)lJi�i;-b-1± r::::;rt L' t .:t - 7 

1 ], t11 · �· < 0Et:N · UEKs&J 0 \., 'viE�ft.. t" 0) 1-Fttvi :=. n ic O) t ::. 0 u;;{cl)Gh-C \t ,ft.. \t '. 

? - f ;1,, J� o)�-11iHt, �J\1WE · / ::. - tf-ff 1  i-- · ��BJ: · HEft.. t" J:  ".J r:&: ".J , ;fj21_1f{1J :1:.w,� . v 

:,, _:;z,:'ix · w��lx it.:vi '/W�lxft.. t" 0) 7j'.��ffi9 7- }J )I,, Y1*v:'.: �"J-C\t , 0tl;!;i;-17i&J 0  . .  J� � tY: 10 cm 

ft.. \t ,  L 1--2 m 0)1l\t ,7r-:�i!ft..0UiefHi&E� O)�i;-v:=vi, ,to)Xf1*-t�-c 17i3£�t:: 7- n ;t,, Yv:= ft.. ":) 

-C \t ,  0 ::.  t ;'.)\ � \t ' ·  ft...::F5 ::.  h G O)�£fSLt, fflf.EKE 5? 7- t° t- ) l,,��tvr2:· * A_, -(: \., ,  0 .  

c 3 )  m�,11:�r:&:st:N ::. o)l'!llJJv:= 7e�-t 0 :&lill0) 1=1::1 ,11:ft.. 1,., ,  L�'l1:J=rL.W--*s1-*'=l::i t:=vi, f��JJ 

11&�111:�P.X:E1J{l7iJiii-*1* · v -;, .:;z,:-�1*&J 0 \., 'vt1�J.jHJJJ J:Jflix1* t L-C, :e-mt:: Jl G h 0 .  ::. nG 

tn, -t"' n t fiJ3.cl) -C ��=�±§)}1Av1v= ·��, .,�,":) 5 �is � .¥-t 0 17 i, ur L v:r�!Ef1;t.: � -r:  O)s1§ c�.t 

ltolJL�iib -i±>?t1Et) o)�1tl7i&iz L < ,  ll=ifv= ,t O)�-;�ff)i) \ i�Z�f.s C14 JJl�IIn t:: ·JtJ;tr�iVit) · ��*'€5 

U*ts:Jlf OOEv:= '&� tr t:iiHt) &J 0 \t 'vi s fs (;J:iEJ:iH= �tr{f!S5}) ft.. t" � ffi 9 ::.  t ;'.)\ &) 0. 

���v:: i::rt1ft..\t 'L>?>?tJUiL c &) 0 ;Ji, !Ef1iO)�r1�i'.) \ "" 7··7 y 1  i-- 1t t ft.. 1J ,  lfL < mtt OJ 

tiliJfik O):R � �  cm f_filJJt) v::. tt.. 0 ::.  t t &) 0. f:. f!.. L, ::. 0) "" :7··7 Y 1 J, £i)l7 i Jifu ltll o)E1* '=1=r v:: i 

-r:� < fil-cJ--c3e�9 0 ::. t tift.. \.,' .  7 ct 1J .I. - /  3 /vi.b"J J &J i ".J �L < f.f_ \., ' .  fin�JH= ·� 

ts�·1iO)�iit= vi, iit/±wJ1:lv1t= '1!fKtr flif55-} t :LlE�1�v= '@1;tr�i)% t !JiJ:t�1¥.Hi 'J e- 'J 5117,n -c, 

rp 2--3 mm ft.. \t '  L 5 mm l_filJJtO)itixtlm: 2'.'ffi-t ::.  t tm cvtft.. \t' .  

timi11:tv1o) J: cvi, 1HmO)i�3±�%1v=1�cl) -c�tr ::.  t o) H.17 ;, ur ur �, < 0E1N2'.' *tr 

.:. t ,  t f:_ / -;' - -ij- 1  i-- � J: rY7 :,, .::;- 1 / ::. - -ij- 1  i-- 2'.' x < .:.  t ft.. t" i) :, ::. O):t-fujj 0)1fuf1ltE::5v=Jt 

-t 0 ttf� t ft.. "J -C \t ,  0 .  �,�:Bf::fivi .b"J 5 t:= * i  :h, ;;fi;9!f O):;(¥tf t -thvl t"mc vi ft.. \t '· !i!Or:&:51-

�MvJ t L -c vt, r�ERE t ;f�13Jl�MvJl7i±.ft.. 1b 0) c, ri-�v= ffl'E /;i;j:13� :lmt* i :h 0 ::.  t 7] \ &)  0 .  ::. 

O)fifO)rmLi!l'l1:�r:&::'6iJtt, -to)�MwlJL�iib-ttl7) G <JZO) J: 3 v:= bvt G :h 0 . 

a .  25· < 0 ::fi-1;:!- 1J Jl1F ;fi-:r8 8fr1 JXJ:?5 C-1.HtT:-i) 
b .  �· < 0 E-lliiR'� t" J: c,'-'.;];l 1S j)�iE-:rg -0, ffJ l>�E-ilLl:fi (-T=i �) 
c .  1�Lr4 to J: a 1 -tf. t-= ti: ff41f JniiE-:rrH�i tJ:1., , u� '@, '3 JXJ E .:..i� :Et ;;G c -,['.IA� l_;_l:) 
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d . £ii ,H :tci J: cf �;,f 1J f;L6 

e . _qi i4 :tci J: cf *'f :1f lhlL7.:i- r}zj B ts: 1,, , tA"1� � J'.EJ fXJ ;J:i"-i·Hr E-E �1� 

f .  �JJ'ceJ JfJ t;,n, -,r,'H� :;& 

g .  �* -8:J±J /XJ ;fi-�1µ/��£J:-ff-4R;fi-;£:i"x 

9 

:=. n G 0)*£1.ViHt ,  v ' h 19) 0 :11JL:1lid1:-f -1, - /  ,;; fJ 1 r (basic charnockites) (:: 1[i1f77; J: < 

� -c � � , ��tt*mEffil � �m L k t O) t �hn 0 . 

tci: ts5 ::. 0) fill 0) :'t5 n 0) i=j=q::_ ( i ,  

O)WlJ?JJrJl�f;-h-tt!J�  G m  0 !t1ff;$:!J\ &) 0 ,  ::. h(i�-f G < ,  ��idci:nEk WEn l � �Pi l ts: t 0) 

C &J 0  3 .  

::. h G 11JL11id�l: �PXE i!H i (1) /XW�XHiHr wt :'t5 ( 4) 1� � f,,!H'*t'f W Jt Jf,t:Ef t (5) n f.M Jt ltlb' 

� l u1n i1:EfO) \., , -f h O):'t5{;$:i=[::q::_ t J,i W � h 0 1Jl ,  -f h -f h O) i=jr( O)�:ill!.di�m:Ef'f*O)E€{7((:: 

( i ,  <JZO) l 3 tci: 4�f1X7Jl&_) 0 ,  

a. MtJ:75 f4· Jt!ft:Ef{ii::/::i c (i ,  ±fu:l\'11:�f:iX:�·#(L�. /) 3 Jt�t5<:E8lifi!JIE l v , ��1* · F!J. v :,,, ;z:· 

�X 2:'.' tci: l ,  JtrJ /i!J O) ;Ut&t t wttl5¥1:r!J'9 (::_�Ji l -C v ,  0 . -f O);i/J!*11:111: t J11J (:: .& v ' ·  [EJ @II 0) JtJf-fbt 

iE t o) ttJ� ( i (i /) e- � L t v ,  0 .  i ts: -f o) JJSW·/?i)�fili: c,  rilU�/J;*mh�  < li�-t 0 l 3 tci: 

::. t t tci: v '  (¥� 14, �1 35 l��J1�) . 

�4 35 � jfJ !}!;J:;fi-ft'ij1;fi fX HJ :6· fiU'1 · !f;j;;lli,µjs: 1:j:1 0) :lj,;i)ik'/1:�J:i.x/i5WHIID 0) 1li1 :!* 2'.' 7]� 9 --wu. 

-t 0) tt JJU m u: r.-m tH:1 0) :'is· E 0) ti ;J!u:: �i ciJ -c w,no ir;1 '1: Lt -:::> � 1 l -c 1,, , '@ • * 
1* 1:j:1 0) B B  giHi :lk;£5 i:: t ts -;'.{j55}- ( A jJ - V / Jtlt [:l) .  

Fig. 35 .  Photograph showing an example of  modes of  occurrence of  basic meta
morphic rock band in hornblende-pyroxene dioritic gneiss. Its boundary 
relation with country rocks is very clear. White seams in the band is a 
part rich in plagioclase (Skallen district) . 
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c. �h�0)1E�1 JtJ:t',fEH�;J:6- J: U:ft:rtlHs-1* 1=!::i -c vi ,  -f O) ffilJ:f'dJ; � G v=.t!d� l < ,  H� t tillio6 -C 71�t)'l 

�IJ t fJ: tJ , �tkfJ: v '  l v ::,,,  7:'i*#O)J/MfJ: tJ vi t�o6-C j,'fJ: v ,  On� 17, 1!H 36, 37 �#P.i?t). 

ffi 36 �  ™�@� � W�*�� ��tt��*� �@� 

Fig. 36. Photograph showing the mode of occurrence of basic metamorphic 
rocks in, biotite granitic gneiss. 

C 4 )  2-', < 0:fi-��£-J= 1E t&.H�t'*::01Jf Jtrfi!6lu � n t=. J1i -J- 0 ::0::6vt, illH'� v:::.;J:6'1v , -nt�JH1 

v:: , Eke fJ: 1v ' l El ts O) 5'�Wl 2:' }!j-1:j,  lRJ v=.�� l±J: v=.@: ts f�,�1uir iiS t �::5 · ;:fi?Y!f v=. @b'. tsf� El :f!J-i1f5 t 

1Mt11 iJ ,  v=. mti*t14:m: 2:' ffi -t � t , i t: i i  t Iv c 1%' v=. 2-'. < 0 E 2:' %ts � t tJ: t' 1) ) , -=c- 0) 4�11&-c &) 

0 .  b0 5 r=ptltJ: v '  l ��*wt_it-c ,  �JHQKtt &> i i:> �  l < tJ: v ' l=i
l...
Jff!Eftl@ 2:' ffi -t. 

t-14: m� t&; 0) ,�, -c v ;t ,  2-'
0 
< 0 ;:G-Ji�t �£Jo) rJl d,v� h -it 2:' B 0 � t 1) ;  �:ffi: o) t'lf f}j{ -C:' , t-Hf ::6 C (1) 

� (3) r=p 0) t 0) J: tJ �t!J · E� 2:' 1%' i=. % di--, / � - -i:r 1 r � 7 ::,,, -r 1 / � - -i:r 1 r t ---�· 0 5 t=. Ji!. 

G n 0 .  ilJnx:5t;wM&; t L -c i:trlEJt�5 t y )v :1  ::,,, t TJ).19 < ,  ffl'EttJ:tJ�IY9J.,,1v , .  

� 0) fill 0) !615 v ;t ,  �M&JrJldi--i:f h-it 0) J:: ;/J, G tiz 0) J: 5 v=. h vt G n 0 .  

a .  �, < 0 ;:fi-}.l),�tJ-iJ;'f Jct;:fi-7 :,, 'T 1 , ,  - -lf 1 I- .t-c; J: -cf / i  t..: f;J: , ,  - ·If 1 I- -,{i v� 

b .  �, < 0 E-ffstlk::&-, ,  - -it 1 1- -E* 

c .  }H,�-JIJ:-iJ:H�;:fi-,, - -lf 1 1- -E� 

b0 5 � O)fmO)s:;&i:t,  nrn=-JZE�t::!1KLtH1:�m:E'H1�1::- t � 0 t· � 0 i=-�d;l-.tJ:-/J ';,  G ,  ,1: < Jf� 

l -C ;J:6- tJ ,  �**::'E.'14' JtLt:fEin t J� v=- , 1tJ.�:]EtfuJ�F"r c::: i;1:5};f1f O)JL1v ,�v=- �-t 0 .  L n, l ,  �E1* 

� --c O);st§0)�1tTJ){&� J: i:J t it tJ: tt t� l < ,  iiHtv=. J: 0 -c  v t J=�JfJ::'E.'1Wl@�Wt!ii*tWJm:TJ)t"ef v=.�: 

l < ,  i t::.ts l 0t51J.�v=- Jli < tJ: 0�ir t &) 0 .  
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1if� 2':' -t 0 J:  3 tJ: -:_ t (,iWHlf � tdJ: v ' . L h ) L �tf5--C (,;t ,  J'1M/11- 2--3 m fJ: v ' L � 10 m 
O)f3°l� --c ,  � �liMtx 2':' tJ: -t1JLJ7] 1 , t -:. 0 (,:: J: vJ �:a G h 0 .  

b. �fiH:'ftt l'M'J 0) !t:f fl§ J:. 0) .I?,� W 7] 1 , -c h G o) ;t Pi::iili: 2':' r:JJ 0 t»'Ei. 
1YU ;t (, :f M f;;] E· f� ht. Lt;f tH"¥ ,q::i 2:' , -z:- 0) ,j:PJ:@ �. fPJ � � $ t ::;· ;t G h 0 1J lr=TH := ill ·'Tl fr < ' 

t ,  7 ::t 1J i - :,/  =1 /' &) 0 v , (, ;t Jcr· Wt!EHPt:iili: O);:t 1fUf�11,H:= /)v , -u;t � < :if 2':' iii00rt@1v , o) (,:: 

sfl�U�. --C (,;t ,  :::: < ;ifr v , JEl�/iJft (2--3 m fJ: v '  L U'{n= 10 m) O) fici9 v:= ,  :U���'Jf.J tJ: Mf*:�:fl(J-,t. Ff';f 
E· h) G 1E i#.1 Mt*s1JI Jcr Lftst:=ft tJ �h"J t L i  3 �'Ei,7] 1 , 1wJ Ir F!frh) --CWH1 � h t:.. . � o) 

tJ: to <X 0) J: 3 tJ: ti'Ei t 1YU h 1 � v , . 
c. 1�f*::5lfJfJcrWt:Eil1*i::p (,::1E i#.1s'lif � ,,f7 ;,  1 r 7) \ �:ii L ,  -z:- O)}iJ1±fri5 t:=t� 1,., , t rJ1f�J] \x1-t 

ErJ(,=1E !i1 IXJf*E·irtJ: v ,  L (,;t ::{"(:;�j fZf N· Wt!t:'f (,:: �/) t v ,  0 :fJJi'EJ. 

frW::iili:-'\'._:, ML tvJ rJV1-'Ei h -tt (,:: to v , t t , i 'J t� < 1E liH�J fJ :11HZHr Wt E i t:.. (, ;t 1E ifl1 ht. WJ :EI �11 (,:: 
�"Jt L i  "J -C v ,  0 -:.  t 1] 1 , f_fo6 -C �, 'J 3 r:J(Yl� � h 0 .  

tJ J:. o) b, c 0) 2 ,�, l/ )  G�·;z_ 0 t ,  1E iil l::,;'.HJEi1 x-wt::5lO) -�t'.fiH'-: (, :t ,  fj!5tJ!t:Hi JcrWtEif4Md.:) 

X1\1"Ff-lHUi--:Sv , -c �m: L t� t O) t &J 0 t i1fa5c � h 0  (tJ:to�� 37 ��!!(=! ) .  
( 5 ) �; � -ffJ: 1E !#.1 H- /,tt ;Af lrl :t-5 J: rJ �� � frJ: 1E Mil tf }ii � h f:;, (, ;t jj� v::, � �;[ e 7)11 JI!. :Et n l:N 0) 1¥ ft 

--c ttf:J&--:Svt G h 0 EnfifI--C , }=1WtsfPi:mO)��O) fl£Jl' v= J: tJ 1E li?.1 }='f ft:tE i f� (,i1E iili);Af(,:: [K5.JJJ � 
h 0 .  �1ai i:: �E·1* 173 --C  O)f1&�1th;JJif L < , *illfiLh )  G tJH1 t --C ,  ;J:.filk O) ff)i'O) t 0) l/lJE� L 
t v ' 0 .  

+im:wl:tvJO) ,�, --C, (,;t ,  Hif 0) 1f !5il 1Xlt:¥:!&1�ht.WJ!t:'H1' H= < G � le) t ,  �1ai(,= �· <  0n 2':' ?Z � .  �; 
� &J: • �tl:14:Etn · / � - -it 1  r · n�tJ:: t' (,:= t tr -=. t 2:' -t o) qvft{( t L -c 1,., , 0 .  @J(g-±?Ztv1 t L 
-C (,;t��/±J: O) (,j: 71) (,:: f*ef1:J IXln 2':' �tr.li%'Ei t &J Q .  fJ:: to 0° < ;:>n 2:' �trM t ijH::�:o G h 0 .  filLl 
fJi5J'MltvJ t L -C (,;t ,  t�EZE t � )[.,, ::I  /' 2':' .J,"J 3 (,:='f!t;;,_, ll{J:(,:=v'ft!E t Hi00 G h 0 .  -:. n G (,iWtfil: 
liYMv1tJI.;;,_'Ein-tt-0)1:.h) G ,  (XO) J: s (,= �5t � n 0 .  

a.  ri {3 fij l7�b-if;'Hlb-/�  - -If 1 1- -:fi* 
b .  tJ:fttJ igiX:Jb-;';1)!,�ifJ:-J;4 :Jkb- 7 / -r 1 / � - -If ,<  r -::Ei* 
c. HUJf-BJ:-itLtb-( 7 / T 1 / � - -IJ- 1 I· -) /� - ·I:)- 1 1- -b* 

� o) tfilo)5n(,:t , 1ilil'filJit.WtE·ft.:(,=� -t 01-J»ir, -t o) � < (,;:t jdJ:: < ,:: t .!iitit-ut1.�f1J1!t,J --c Ji) 0 7) �, 

i t:.. , L Lf L � f, fil� � 0) ;'jg ff=U·. 0) JJ€ .!f� l!J UJ � Iili :tffU=r· WJ ;'j�;-w i=/=1 0) 7 � 1) .I. - :,/ 3 /' i t:.. (, i N· WJ !t:'HfVf 
;@ 2:' Ii}] 'J ---c 1� vJ , fr, ii1 J=r· Jf,,f( ;'j�:- -rt.: 1=/=1 0) -t h (, ;t J:Jt -:'N r:IJl V = 3r ff L t \., ' 0 � t t &) 0 . .:_ 0) fill 0) �l1* 9=1 

--c O)ij[£'1��AAE1*0)£tx7];,  1iliO)�i,(,:: < G � -CfficD ttv?Jtzs':J --c d'J 0 � t (, ;t ,  -t -c (,:: JZtt�t�. 
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t)J:O) ,#jJ ; G -t n Lf, 2:::. O)flli:!�MtO)J,' fJ: < t t �frGU: ,  �AE1;$: t L -c 0),11:w � ffi L -c 1,., ,  0 t 
O) t �;t G n 0 . 

c 6 ) � 1·· 7 5' 1 r �:i'i 2:::. 0) :tt!rn 0) :a-fm 0) f-tl. ll-* E 1* i=J=i v =- v t ,  f11(1z 0) � tw tn.JJt � ffi -t � � < 0) 
� 7''7 5' 1 r -j/, , 7

° 
- )[,, �* • �jJt�lrJ:f:;��:kcb 0 \., ' v i tl*�:k � tJ: L -c JEJi L -c \., '  0 .  � n G O)j( -&!35t 

a .  '1 [7(J;:r5-}(J;I,�£=J:-#;,��E-E� 
b . J(i;\ � -fi'J:-#4 :ff E-;/Jo m :ff E-E yt 

0) 2 fl-/J;.±fJ:�---C,  HiJ�vi .b0 5 jfgf,)J:,fi-Jii!In MKJEjI JtrfJE1*t-c> J: lj i!:'' < JSn-�;�/±J: l� it?.i 
r*EW f-tl.il*E1*r:J=t v=.m G n, 1&�vt-t� -c 0) J:-r·LfJE�tf i=J::i v=. J'e� L -c 1,., ,  0 . HiJ�O)�fr1) v=. vt t�I?!) 
-c�t_HJJ.: v:=. t ts�, i t:1&�0) �&iH=. vi r; 5' =- 17 1,, �tv1� �ts�-/J; , -:tn 1: n Jtl±l i!: nt: .  

( 7 ) 7j( vff :f:,YJjftw Ji E:l:t!l :I:� 0) [!:!] J=ifrv::. vi ,  H t I\/ t" 'ft? v =.11.� :f:{t:,fi Jill -/J ;  '.JE� L -C i:, vJ , i t: 1JJ: :tt!! · 
!li i-'t!! � F1=1th-f, i t-: !lJ )J} • !lJjf v:=_jlj 0 i ---C ,  jlj 0 t 2=. JS v:=.j(,J , O)�--=f E IJ; _!,l l±l i!: n Q .  Ni:E:f:ll! 
:b$l r: ffl-t 0 *�m)k:I:JU. 0) � r::J ;t, u f u f {R1J :I:it7fi J!i t JEJi L -c 1,., , 0 . 

2:. n G1.Kri1:1:u1tt1�t�J:JJt-t 0 ;5tiJHt ,  waJ�t-t!!� � v=.mt l±l -t 0 :Enflit t fPJ � i t-: vi 1ru: t O) tJ 
JP::., t,(O) J: 5 t�fm�RO) t 0) t m G n t-:. 

a .  �· < 0 E-,'M� /1J:-IU0lE J4-WJ :;j5 

b . fiJ IXJ *5 
C . ti till E '1 f,Y:J * 
d .  tUBF\-*5 
e . �· < 0 E- a � GJ: * ;1, :--, 7 _:r_ ;1, 7-. 
f .  ,!(1��-BJ: ;t )[,, :--, 7 _:r_ ) [,,  7-. 
g .  1 ;1, ;1- J- 1 1- -'JbillJr�fE:Zf1l;�-

2=. n G 0) 5 -b, a vi  2:::. O) :r-t!!:1f O))'c n '/ 7·· 1J 7 *cf-tl.WJE* v=- , b ·  c ·  d vi E.F.  RooTs (1953) 101 

v:: J: 0 -C 7 7  1 - '/ -=c - F' f1y_Hfu (Queen Maud Land) O) � -giS/J; G �-cir& i!: n t-: rJ-t={i:*t:J':O) �JJ.x: 
E*v:: , t t-: e · f · g  v;tl,., , ;h f9) 0  t:::·- - :::r '/fiJlEl� I� (Beacon Sandstone formation) t-c) J: u 
-:tn � 1'1i < tJH_jt�1tE�rH::.,  -:t n1: n�tcJHl-t 0 2:::. t IJ':,,---C t!! 0 t!. JS 5 .  t-: t!. L e · f  v:: 01,., , -c 
vi ,  2:::. 0) J: 5 v=.�;t t-:�'EI, t:::" - :::r  '/uJlE�lili v:=.Jt L -crJJ���JJt1tffl �13· ;t t-:J<JJ.x:Ef:1'-1 v::01,., ,  
-c , f J: *' F1=1� ffl � 1� L -c 1,., , 0 . 

C 8 )  %1r1tETiH�li :t '/ 1··;t,, � b�i:I:-tl!IK � 5' '/ :7·· ;t f -r'':tt!!IK 0) �£''[)0)1E;:t-t!!v=. it ,  2:::. O):tth:1i 
2: 11' 0 :En!J; G �h;n t-:fij;T� J: 1J fJX: 1J ,  *i=-1r1tE* (Adamussium colbecki (E.A. SMITH) 
i:, J: lj Laterula elliptica (KING et BRODERIP) � %tf :l:1(Jif1f lVJ-/J i tiJ G n 0 .  

3. 1: c � Cl) 1Lt-_ v ::::nc� L t� 2:. t IJ; G ,  � O)Jt!!. :1J1;::}j[t1fnt-H�*�t2 v=.tv1t.'!zEGtJ:5tjJ '/ f 1J 

* rtl!. � w1Hufi· * 1JJ :r£ 1-\/J ± 0) IPJ 5i::'. r::: J: 0 - !:Hill ii ll:IJ 11�;1.) , G >JIJ r::: Ji f* o) ''f 5t _ 1ro 5f:'. 0) ,y5· 2: t r:) �-u-.: * 1_L1 Ix: 
i� iJil < �M:t -t 0 .  
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Jf L ,  2:. 0)tfiltfv= v ;Ui0 2' 'J th c .'/-:IJ 9 :!Gt1::i ({JU.z vf ::r '/ 5" 7 1  I- (khondalite) t� c' ) 7'JiJ; 

ti:! L --n, , t� 1,., , -:.  c viJf JffiEl"Jt�$�c d1) 9 .  

( 2 ) -:. O)j:filtf v=9:11 G h 0 T=/-E7'J 1 , t 0)�1:*-1*lld1--;s-h-tt (B J:: �fJltfli;Jf}'ci=p c d1) 9 ��E� 

47,JJ 0) ,1�1:1-u ;ij \ G �· ;Z --c ' �J1Jt& 0) jW7j \., \ !J!Jl� l?JJ1@0) t 0) v= )� ·si- 9 ;:_ C V ;:t 7tilih \ C Ji) 9 . t::J:. L' ;:_ h 

i c v= tc1I� 2' ht..:: -f -v - J ';I t; 1 I- �H1iv= 

< G «: 0 c , ��-BJ.0) 1� Ltli:xtilln1 J:: 'J ib\., '  

J:: 3 v= ,�,hh 0 .  2:. n G v= 01,., , --c O)fi]fJ1ta 

5JIJ O)f��i=tlH�r -t 0 .  

( 3 )  -t t v=tc� L t..::�ffilEE O)JI!f}H= 

.ts v:r 0 filt ix 2:' � :r.t E!"1 v = ffi -tt , rm 37 1� 0) J:: 

3 v= t� 0 .  -:. O) IMJf*nd::> -t h vf, -:. 0) J=;-w-1( 

:15-* 0)%]JJt.5t:f;:t,  �Jt:;,zO) J:: 3 i=�·.z G h  

0 ,  

v= 01,., ,  --C f ;:t ,  fJi!tE 0) c 2:. J::> c f  ;:t ,  i=pt!: · 

0) )<m;:!Gtffi;ij\ c �· .z G h 9 t.:. vt c, 

J:: 'J t+ L 1,., , -:.  c i= 01,., ,  --C vi -:. hiJ\  G 

t1Hi!f En{ t :;;;  .z G n 9 .  

b. �· < J::> Ti -��BJ. l� iw.1 IXJ f,l1U5· fif f1· WJ 

T=/-ffi0)%JJx:. 2:. 0)�0)T=/-1::i c lXl�E 

[Eg ,  
F-=="1 4  � 

[[] 7 
21'� 37 � -:. 0) t!h :1S v::: ,E -t 0 ± fJ: � ,{] fm f/:0 o) !l'H'H:: t; 

vt 0 1Zi't ;Jx 0) IJ51 H'd:- rt� it i'l� 1:: ffi "9 � . a, b, c U:: :lifil ;l]t: 
tt: 1.r/JHg-1* 0) ,zt. t!( i:: --·=n- , -c 0) !cl� C 9 "' - ;; ) i:: , i 
f.:_ a', b', c' f i !Xl ti :B· f!f 1-5 J: cf 1t i5li 00 f;)R :'tJ fif Vi· WJ :'t_c',· 

ffi O) fJJJ 1r: i:: 0 1, , -c O) fic ,1� c10 "' - ;; )  r:: , .:t h -f: 
h1§ � -t 0 .  l-fXl 1-Jil:B·�JtM:* 2- ? - f ;L, 3-J:w: 
1Hl:1tnx::'ig- 4-:/E i$i l�H:.uH11-'.i'.Jf J0,WJ:11 5-mu. (�n 
;Jx) �� � WM:�t> J: U:��� � '°" � < 7 1  � 

Fig. 37. Schematic plan showing modes of occur

rence of main rock types found in the region 

surveyed . 1 -·dioritic gneiss 2-marble 3-basic 

metamorphic band 4-granodioritic gneiss 5-ditto 

(banded gneiss) 6-granitic gneiss and granite 

7-pegmatite 

irJ=r�T=I-Jn c O) lirnH:t, ;fi]g(Y')--crs1JiF:c d1) 'J ,  fii'llliv= vHa�i L1£1,., ,7'J i, t 0)%JJx:v:t ii rr1PJ 

� i J: vi ��;Jih --c 1,., , 0  c �·.:z. G h � .  -f:- O)i1Jit:15 c L --C v ::t ,  -$v= M*iEJfW�Ei:&1J) 

:;;/g.z Gh 0 c i� f= ,  i t..::1JIJ.z ff��£:H= c tdt.6 2: � :lfflU=%ts�iK/E lm MfJRT=fif J=ir..�EJ:& 

v::Jt L --C fi ,  ift\1'if50)1-ftE t �-»ftv=:A.n 0£,�7'J 1 d1) 0 n\ t %1ht� 1,.,  , .  

c. ��-BY1E IM J---r�Ef1'ii> J: u��BJ.1E IMT=fll10):Jf!]J_x:. -:. h0) 3�ffl: c a, b O) t h  t O) Fs1 v= 

ti ,  TiUih \ v= v:t  0 2' 'J L t:�7'J,3;2.(Y') G h 0 .  ;:_ O);j:filO):'E:·E O)i_tm:v= � 0 --c f ;t ,  :t' t� < C t 
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-#/5 f:::}lf:Ai!Jlw;,f;il@ 2' f:_ t � ;(_ G h 6 .  

( 4 )  il'kliJ=:t'Qvt 0 7](/11J11rITT • :tfur��!fYJ&) 0 v ,i;t)ftt�1t1'F-ffl tJ: t' i= � \.,  , -c  Lt, itg;ff� O) JJ.'H=Jflith 

t.:h"v ,f:_ . 

C 5 )  �rE l: Lt 3E� 2' hf:_Enlffi?'.7,  G-thvf, :::. O) �:ttl! v=it t" - ::1 ::,, j'jy;'if��� -f:-ni= 

:i=l±A L f:_z!t:E£�, 61) 6 v ,i;t ::. ::.  f=9a:i G h f:_ J=il.�:'Ei��i t it -f:- O) 'l�if 2:' �K -t 0 �P.X:E�1'itJ: t' 0) 

t¥H:1J :-=J,� 2' h, �:tfilO)fJ(u�?'.7 ;� i ;h 0 ,  

:::. :::. i=it, *�i7k �1HI:7ki= �\.,, t O)�, .=:.O)r&�M* 2:', fictiB'stJ::@°:�CFiC Lt .:h" � f:_ v ' ·  

1. ��;J<. *��Vkf=�v, t 0)1LJ:: ij 0)%Jw�vt, 1) .:i 'Y 'Y � r'J ;t )l,,Lt,-1];Rff0)/fif=Ji1{iv ' 1H}fk 

.:h" J:: -f:- 500 m v! jd:J O) tff55} (1957 if 4 f:I O)WU5D t ,  / �  ,y y·· l\¥j1JJ¥7'.7, G ¥ 'Y ::,, 7- - :;- ::,, 1-!J v= 

flJ 0 i c O) {f/55} (1957 if. 9 f:1 --11 f:I O)rt\I�) t 0), f\'i:7'.7 ,  2 ; [,, - � v=�NGh tv ' 0 . 

c 1 )  *��7J<.J!Jf0) :tfu;ff:Sl*frnu -t -c i=1 )l,, r'J .I. -�JO) 25 TJ5} 1 :tt!!Jf:S�i=ffi 2' h -c v, 0 tJ1:i= 

ff: L v ,JE-;¥-Hil� G h fJ: 7'.7,�t:_. l:0
:::. ct t{} j�H5-/)0):1Jh:1tf!;J'4 0)�fJ: r� Im �  tci:: Lt .:h" VJ ,  .--� � 5 ::: 

< tl� 7'.7dci:: 3 t2 VJ 2:' tf VJ �  L fJ: 7'.7 \  G F9 �i v= rf:T}vt L t..: v, v= �je 2:' :1%1 Lt v, 0 .  .:h" J:: -f:- tnHbZ 500--

600 m ill VJ h \, 11Jii4 0)� VJ :1J O) r:1°fi:v, § � tci:: Lt v, 0 G L v , .  iH ij1f5-/) f ;t � � 3 tdi 2' 20--50 m (O'ef 

i= 100 m � �-t) 0)7j( J°'ii'. 8:' tci::-t:::. t 7)\� < ,  -{f-/)cf;J:7](/f6') 0 v ' ff�!t'.:;lfu l: tci:: � t v ' 0 . ;1]( 

fiiI t tci:: � t im:h 1±1 L t v ,  6 -g�5,-i;1:1Urx:EI".1�'v , .  v ,-f nv= L -ct, 1flf:7](mr J:: !J *��*'t mn=,� J:.If:f. 

i f:_ f ;t:x�""c� VJ -C _r.h 6 :tfu,1#J;t, ts L 0 V- t J:: 3 i=�N G h -Cv, 0 .  

*�i7j(JJN '*1 0)-ti-c ti, -t 0)$5,-0) ffej{�-/)l'r'9tJ::tfu;ff�l*frffif .:h" J:: u 7 v F� .::z 0)3E�O);j:*-f·7J \  G 1if�JE 

L t, *'$ 0) Z· Eh: ::: < :ilr < i c g;g 1±1 L t v, 6 0) ca tci:: v ,  7'.7 i l: ;1g ;(_ G h 6 t ::. JS h \, 111J "T Tfr h 1 

v=�i:J G ht::. ;f 'Y ::,, 7- - :;- ::,, 1-1J:;!t:1J;f(g 35 km v=d') 0 :7 v / �  .::z W�fUt!!;/IH;t, ,f:- 0)-1frJ-c  61) 6 .  

7 ::,, 7·· ,t- 7·· :;-·· · .::z n ;[,, 7··.::z * .::z  · .::z n - v ::,, -f:- 0)1l!.l11iM��E:tt!!±� v=:::*:��7](h :tf-t 0 t :::. ;s -c  

vt, :::*:�i;1](mf if:_ f ;t 7](FiJf!if50) :1J h 1 ·f � t �jJ5rj;'fgv ,±,?i-fr C 1JrJ ;(_ vi' 7 ::,, :7·· * 7' :;-··±-fu!Z::!t$0)Jlrillf) 

t, �i=:k�ij]()JJ[ O)jJ 7)\� < -C, n:'6�:tl!!.:!JlJH=trr L tBc 2' � -C v '  6 :r�-fr (:::. O)jj 1.) \-f � t 1JLlh \  � v ,) 

t 0), � 07'.7\!ZJJIJ 2' h 6. {��0)±�-fr, :::*:��;1](±.W, 0)-t-/) f ;t  1-ir :Ltg O)'fgc1J.7'.7 1 G L vi' L Lf�·ix r=t�i L 

LtlLtv,6 . 

( 2 ) :::*:�i;1kJm*lliJ O) 'f�if ::. nvt9t v=JZB"t:_��O) )l,,- � -c u- t J::  3 i=jgj;� t v,t:_ . ;ry-- ::,, 

:7·· ;r;1fiJ1l1x}f[f=F=O)� 0 f l fl' 500 m i c O)J4Jmc fi, �1* t L tt;;Jh ,�{xi= t dJ-, -f:-0)8t7i-/) f=v:t, 

�:f�O)j(/J, :::. -f:- Ji:>h, £,-f :7  v / � .::z it:_ vi t F' r; ::,, :7  v / { A 7'J 1� t -C v ' 0 .  it:_, iJ.lxLv ':rfililJZ 

�v=1tv, [1.JJtrsi= vi ilJZ e- ffl:? i VJ 7'.) \ 1t-G h£ < , w·7]( 0) j{tbh -c 1., ,  0 rs-/)5} t 1].li'� v=�lbh t:_ r7i-/)5} t 

7'Jiif4ITfr O) :ttf!.Jf�?t1t v=rc t txli v=Jtii L -C v '  0 .  :::. 0)1* 2' 10 -- 30 cm O)fl!r�JiHi, iJ.!x L v ,Jffili= 

J:: !J filJi < *111 i 0 l: �tf=, i f:_ i�!i11 �) 2' h -C, tEZ� 10-- 20 cm c 1¥1,l�JTI\� O)jj !i'!J O tH" NEE) f= 1EJ3 
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Ut:. 1J ,;JJU�Us: -r;r :::z J, ;L,, .:f (sastrugi) i' �nff ( ::  fµ--:> t v ,  0 .  W1KO)!'g'. h h  t 1., ,  0 t ::. 0 ·- ni ,  

,t O) �D'iH:::. 1J.Jlf{ 15-- 20 cm, 1J.Jli%'j 2--5 cm O)WL :fx O) J.'.:'JJ;;1- /; :�m H::;;!JUs: --:> t 1., , 0  ('If� 15  � 

n�) .  ::_ h vi ,  � f:::mt ttl L f _: ft-: 1.K J]]f _l-. �=  ,7riS5}1:Jf.) i:: Nitlt7.K 2:' 1:. l: t:.*ili" �H=� ---::5 < ;M:ji!t c vi  ts: \; '  -/J ,  t 

� .z G h 0 . ts: � ::.  0) fffef� Jwli t io.K� t o) nm i i --:> t_: < T:i!IH:Ji; c,  ::. 0) rl-"1 i:: neve i::A§ � -t 0 

tiS5:rviW'l� 2' n ts: -/J ,--:> t_: . 

i t:. 7 / 7· * 7·· :r\LJ .tt!tJ;RJs o)1.KFrHmJ:. --c 0)1o\'.*v= J: 0 t ,  ::. ::. &:: vi �:f, �$v:= / ,  v ;t.,� J: 

U rl1 l m  HfH&, iJFi 2' 1. 5 m  T}ff1&v:::. '0 :ri °t 0 7.Kim: (7.](iJFI� 10 cm PJ T) i- 1?. L: t v , 0 t ::. 0 

l7\ &) Q .  i t:. 7 � 1) 77 �I O)mdf;; L f_:MJ'c�'?f !! v:= J: h If, ::. O)lfu1f O)::k�tb.K}Jy{ J:. v::� \; '�}�, !J\tl 

Y> G h, � t G < / ,  f ;t., O)f'.f. � i' :@':11.3K"t 0  t }J:!,h h 6 .  

::. n v::Jt L t , ". '  -;; ;,·· .rtJff¥ J: '::J ;·f ';; / 7-. - :r  / LLr v:::.tiJ 6 ;t., - r c ii ,  1&W�3!:l'if4fii3 � �irt 

if, i*J �i ms--c vi1nI :m t  PFL "'  ,rw,� fW1i --c 1;,;I hn, ff 1.K ITif O)n t±I t· 0 t ::. ;s vit!Y> G h ts: -/J ,--:> t:. . waJ 

1t:Rt-v= vi ,  ::. O) fiiS5:rvi :k-F '::J O) Al::frr.:: � m i'  m.� t 0 vi t" o) �9':'� 0)�f� 0) t ::. 0 -/J1� -/J ,--:>t:. .  · 

J;._ Ll::O)?fJl%H,!i * 2:'1i t L '  ::. h v:: t O) H /J,mt�:·±-1!!);!£1:: --:>\.,  \ t O)r&* 2:' t jJp.z t� ;Z Q t ' 7
° 

1J / :::z / '\  7 ;t., n &  Jipffu1f c vi ,  1J :i -;; ,;; ;;t 1:1 * ;t., L, r,cy:fN:� 0) ::k1.kFrI 2:' vi  ffJJf 1., ,  § t L -c , --t 0) 

3Ff gs]UTI {HI] c v i ,  fm /z 0) ,i;.r:u:: z.� -/J,  �! 07) G h 0 . vu .z v f, f}f � m: 0) ,i#, c vi ,  JR {ftlj 0) lfu :b� c vi  J,' < , 

1§ {ft!J c vi  t' --:> t � v ' G L v ' .  fJlIT:Th: 2' h t:. iliti W'-1 l*J c vi ,  J,' < t �) JR {f!IH i ,  1.K FIT 1-r-JtJ i' � .z 0 ,i#, c 

,t 0) irHJi'l� (zone of wastage) v:::.  � 0 t �-.z G h 0 .  f_: t� L ,  tf�r 1¥ J: vJ !! 0) < G v ,J� i c 1� 

1S: i!],\i v:= ts: --:> -c 1., ,  0 -/J \  r:::.  --:> v ,  t t i ,  �*'� 2:' 1� t "' ,  ts: "' , . 

C 3 )  ::k�t7J( O) �[v1 nri11J��±fuJ+r::!t:1J lill]l�J1JUJ(g 11 km, t'iiHiz r1EfJJ1H(g 150 m O)::k�i1.KJ]jtr4mr 

J:. t :::. ;-f - ;t., 2:' :tz: t, ::k�tiV.Kft[S/1 0) .:J' 1;1Hr6Ut 2:' 1=Jts:--:> t:. . ::. 0) T- - ;t., 1) \  G£:tfu1�f,m:l{t -t.- O){ift 2,  3 

0) �N �� tdfu !jj;J t:: Jt Y- 0 JS ffL f(g � 2 [lI! tJllJ '::J , if(g 8 7 )� 0) n"i 0) rt IfVJ 0) ;{� 1� 2:' t� L t _: t ::. 0 , ::. 0) 

T- - Jt., vi ::. O) n,� NWW O) JS l"r'U v:= m O)lic1-{,'Lc [yJv ' t:. G L 1., , ::. t /J:*IJ--:>t:. t:. t-: L --c O) IEfnlits: 

�ill/J:md:vi ,  �n,t t ts: 0 1Jl/J t�1/: 1Jl/Jil: 2' h t  v ,  ts: v ,  t:. Y> v=:. , 1JJJ. G h t  v ,  ts: v ' ·  ::. O)t'lfrHtJE 2' h t:. 

�!M1f r01 v i ,  ::. O)ffui'.i, --c O)tet J��t* c i*J �1i21.Kti0) 7.](J1�J�) r:: llifx-+±- 1\ *@ � ts: JJHl --c t4x L .-c 1., ,  

0 .  ::. O) J:  5 ts: filfJ e- vi ,  ,t O)filiO):tJJJrfi·c t :JigJE 2' h 0 .  

ts: �, ::k�t1.kJJ:Tf J: '::J 'J :i ·;; ,;; ;t 1 * ;t., 1.,, r,-cy r:: n=TJ vt t ti ,  1riJ J.;- JW-1J, c:)(,J ,0)1](FrJ1J\ im:h lli L -c 

1., ,  0 -/J ', t h  G 0) fil*fj� t= � 0 tfiJ1.k mi J: I:: vi ,  m�+* t \., ' .z  t' t 'lt�· I:: 1!f-lJ h § � 7.](Ji.fj/j\ 2:' 1:. L t  

� '::J ,  --c O) filb e- O)/ifr1its: ::. t 2:' � L t v ' 0 .  

( 4 )  ::k�tb.Kr51J.�m 0) ffu:Jf:; ::. h i  c i= FrC L t:.:)(��7j(j:51I. 0) �:j!f,f1:1t � ,  2' G i= t& f=\=lnE:tfu� 0) 

JffiI '::J t:=Jt�-t 0 :l:1tEi:/t O) ��x ts: c:' 2:' Bf: -tt�·.z 0 c: ,  1J :i -;; ,;; � 7 * ;t., 1.,, r,-g3FfW0):}(��1.krJ1J.�M. 

O)j:fJtJf:; vi ,  f§ � t'Sl}it:ts: J: 3 v:= Hf�5E 2' h 6 .  vu .z Lf, -*�11.kl5IU& f¥fii0) � < c vi ,  :Ejt!tf O)�El-fu 

:riir: --t 0)�2:' � 2' .z G h, �rtiS c vi -th 2:' * '::J ,1:JE.z -c 1-; ,  0 1J 1, i t:.�f�c ii--tn r:=1&--:> t�mtJ 

1f n':1J 2:' illJ vf G tL t:. vJ L t  v,  0.  ::. hvi,  JJUr::O) �:'G�ffulj!Jt ::. O)lfu1f O)��O) 3 1::) c vif§ � i::g,'g 



1 6  C 458) [rr-i ti� fl· 

� t±l LJ: W 5r 2:' f J: L --c v , --C , MW lif IJ; V iH f" t) /.n L l: tfi �[}c 2:' trt ::k rtV.K :tJi 0) if 0) -&I) 5J-f := � � t±l --C v , 

0%8:' �{t:t tHf, J: < 3:]l�fc � J: 3 .  

1Jlt£0)ttf=Frl!J" G F9 r:iJJ IAJ f:::: rP10--c, £5J*-O):ttltJf�IJ \  t" 0) J: 3 f:= �h 0--c fr < IJ" f := --:::>v , --c f  ;t, 

::.n  icO) t  ::. ;s, ::. O):tillJJc fiIEm'JitJ:�;fH\ it�1': < 1�Gn --c v , tJ: v 'IJ \, J:O)::. t 8:'�Jc.v::. 

An 0 t , ::. 0) i i � M :till Jf� IJ \ tffi 1.K 11it ._c. 2:' 1:!T-'.: 0 --c fr < tJJ.rEi' 0) f l 7'J"  f = , JdJ: < t t IJl tE 0) 1& � tf) 

::kr:i,1.KtMJ.O) TJg; 1J\11111k�g-n=�-r 0 ::. :1:: cb � < , � / 7·;[,., at R+i .::c O) fli! O) IJlt£0)tfi i*lUf m1.; t� vt c 

vt tJ: < , 7 / :7'· * f -r'till!Z .::C O)ffuO) mt :Ef±il!t� t i t-.::, :ttf!.Iill '¥:8'9J$Jtj!fi::k/!:i f:= f ;t �-tt-f, ct, 0 \., ,  f ;t 
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Fig. 38 .  Map showing areal variation of fast-ice at the sea around Ongul 
Islands during the period from February to April in 1957. 

A-boundary line between open-water and fast-ice at Feb. 15 B
March 1 C-March 14 D-March 23 E-middle of April I ,  11 , 
]Il-show positions of cracks in fast-ice E .  0.-East Ongul Island 
W.0 .-West Ongul Island T-Teoya Island K-Ongulkalven Island 
C. !. -Continental ice slope 0.  S. -Ongul Strait · -Syowa Station 
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Table 3 .  Thickness of fast-ice . 
---- �-��-----�-----··· 

Locality 

1 .  111'0 7 7 •:; 7 12.Ei 1J 
ti:J O .  7 km <1) :tthi!, 

2 .  m 2 1 7 'Y 1 �5 
:1Jt/;J 1 km 0) :bfu ,i_�, 

3 .  [qJ J: 

4. ff/J J: 

5. ['fij _[: 

6. jj';) J: 

7. ;t- / 1' ;t, JJ ;t, -"-'. / 
lf!dl:;12.Ei �!h\ 1.1, !:dl:;:1J 
t(g 0 . 2km, / � f ;t., 
J:t!f/W 

8. (2-6) O) J:IJ! ;!Y, O) E-Ei 
f1i :1H:. &J 0 7 "7 -:; 
7 0) U 

9. ffiJ __ L 

10. �g- wHf1:1J, , ,  r )l, 
Jll!.rn; 

1 1 .  ;t- / 7·· Jt, JJ ;1., -" ::,, 
r"ldUf04'!::1Jtf'.J 1 .  5 
km, 7 "7 ·:; 7 O) �  

12 .  ;t- / 7·· 11., -JJ ;t, "" ::,, 
lf,1 :It; lLY �/H -t <· :It; :1J, 
1 "7 ·:; 7 ( rlW:.r 2 
m) O) �* 

1 3 .  ITIJ J: 

14. 2'1'� 3 7 7 •:; 7 Jtjf 
t:'J O .  5km 0) J:ili/l , 
,, r 11., Jtl!3W 

1 5 . {Jx ;f{Ff( jJ !&i ::11:;jffg 
0 . 25km , , ,  r ;t., J:lJ!. 
;:-;;: 

J! B 

Date 

57 I 5 /17 41 

Thickness of fast-ice 
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f :l:  t._: \., , � �i7, 1-., , 7j( 
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fH9eiJ,1-., , 7]( , 0"-'25 O) {Ifl:5} U: 0-- t J: "5 f.:. 7j( 
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l1W 1, , �-1.K, 20,..__, 54 0) t}fl 51 li.ih , 1J<. , 54,..._, 109 
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$: itli ff� ·� O) * Wi tiiJ 7J<. 0) 
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°
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Depth of Temperature 
drifting of surface 

snow 

10 

35 

20 

25 

1 5  
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Fig. 39. Puddles on fast-ice. 
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