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Report of the Summer Party of the 16th Japanese 

Antarctic Research Expedition in 1974-1975 

y oshio y OSHIDA * 

Abstract: The icebreaker FUJI, under the command of Captain Mamoru 

MORITA with a crew of 181, left Tokyo on November 25, 1974 on a mission 

of transportation of members and cargos of the 16th Japanese Antarctic 

Research Expedition. The expedition consisting of 40 members was led by 

Dr. Takao HosHIAI. Ten of the 40 men, 7 scientists and 3 technicians, con

stituted the summer party led by the author as a deputy leader. Dr. HosHIAI 

also led the wintering party of 16 scientists and 14 technicians. In addition 

to the expedition personnel, three observers joined the summer party. Dr. 

Tetsuo ToMIYAMA, former chancellor of the Tokyo University. of Fisheries and 

councilor for the National Institute of Polar Research, made inspection on 

summer activities, as an observer sent from the Promoting Headquarters of 

the Antarctic Research. Mr. Yuki KOBAYASHI, technician from the Ship 

Research Institute of Ministry of Transport, participated in the 16th JARE 

to make research on the navigation of the FUJI for the development of an 

icebreaker as a trading vessel. Mr. Tadaaki WATANABE, ranger of the Nature 

Conservation Bureau of Environment Agency, also joined the expedition to 

collect basic information on wildlife in the. Antarctic region so as to consider 

the administrative measures for wildlife conservation in Antarctica. The pre

sent report outlines scientific and logistic activities· of the 16th JARE during 

the austral summer season, between the departure from Fremantle, Australia 

on December 16, 1974 and the arrival at Cape Town, South Africa on March 

7, 1975. 

The scientific programme of the 16th JARE was made by the Specialists 

Committee of National Institute of Polar Research as a part of the long-term 

annual plans. The programme comprised many items in various disciplines 

as listed in Table 1, and emphasis was laid on environmental sciences such 

as biology, medical science, chemistry, and on earth sciences. During the 
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summer season several field surveys were schemed in areas around Lutzow

Holm Bay, and stations for oceanographic observation were scheduled along 

the course of the FuJI from Fremantlc via Syowa Station to Cape Town. A 

new all-sky camera, an automatic developper, an ionosonde, an echo-sounder 

for submarine stratigraphy, an aero-camera, a continuous analyser for atmos

pheric NO-NOx, etc. were added to the observation facilities of Syowa Sta

tion. The station was also replenished with a KC-20 and a SM-J5-S over

snow vehicles, two Yamaha snow mobiles, a TCM STD-25 tractor shovel, 

materials of a hut for transmitter, etc. Transported cargos amounted to 4 70 

tons, of which 345 tons were fuel and lubricating oil. 

The itinerary of the FUJI was determined to be almost the same as that 

of the previous navigation. When the plan for the summer operation in the 
Antarctic was being discussed at Tokyo, the U. S. Antarctic Research Pro

gram suddenly requested the FUJI to escort the drilling ship GLOMAR CHAL

LENGER during drilling at the edge of the continental shelf off the Liiser

Larsen Peninsula. The operation plan of the 16th JARE was adjusted to 

satisfy the request as far as possible. Unfortunately, the FuJI and the GLOMAR 

CHALLENGER could not agree on the period of drilling. 

The FUJI left Fremantle for Antarctica on December 16, 1974 and sailed 

southward along longitudes between 110 ° and 95 ° East. On December 27 she 

encountered the first pack ice off the Amery Ice Shelf at 63 °54'S and 67°45' 

E, and two days later she made a thrust into the pack ice zone at 65 °23. 7' 

S and 44° 351E. Pack ice was so heavily concentrated (7 /10--....10/10) that it 

took four extra days. before the ship reached the edge of the fast ice area. It 

seems that weak blizzard of December 25 and 26 made pack close and snow 

accumulation on floe during the blizzard prevented ice from melting. The 

first flight of a Sikorsky-69A helicopter to Syowa Station was made on Jan

uary 4, 1975 from the point 36 nautical miles north-north-west of Syowa Sta

tion. 
The FuJI started air transportation on a full scale from January 6, trying 

to approach to the station by charging at fast ice. But the ice was so hard 

to break that the FUJI was forced to conduct air transportation from the 
position about 28 nautical miles north-north-west of the station. The weather 

was fairly fine untill the end of January, and 4 70 tons of cargos were trans

ported smoothly by air before January 29. 

Construction work was started on January 4. A pre-fabricated .transmit

ter hut of 72 m2 in area was built within 16 days by hand only, because ice 

melting prevented a crane truck from getting near the site. Reconstruction 

·of .a dark-room, exchange of a refrigerating machine, exchange of engines of 

generators, etc. were performed as prearranged. Thus the 16th wintering 
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members took charge of all scientific and logistic routine works at Syowa 

Station on February 1, relieving the 15th wintering members. 

On the other hand, field surveys during the summer season were 

conducted in parallel with transportation and construction works. Two 

members were sent to a depot on the continental ice 18 km east of Syowa 

Station on January 6 with other four (three 16th personne] and one 15th 

personnel) supporting staffs for deep drilling of ice sheet at Mizuho Camp 

300 km south of Syowa Station. They joined four 15th members who had 

started drilling work at the beginning of December of 1974. Four supporting 

staffs returned to Syowa Station on January 17, together with the 15th JARE 

traverse party who made a trip to the Yamato Mountains, collecting snow 

samples at various places for geochemical study. 

The field surveys in the ice-free areas along the coast were rather inten

sive than those on the previous occasions. Four biologists and one chemist 

stayed in the Langhovd,e ice-free area from 13th to 20th of January. They 

made an ecological study of Jichens and mosses and a limnological study of 

lakes. One of the results is the discovery of one species of moss (Bryum 

argenteum) which was not reported in the Liitzow-Holm Bay region till then. 

From January 27 to February 2, the Skarvsnes area, the largest ice-free 

area on the Prince Harald and Prince Olav Coasts, was visited by field 

scientists consisting of four biologists, two geochemists, two geologists, and 

one geomorphologist. Items of observation were detailed geological mapping 

of bedrock, coastal geomorphology, Jimnological study of both saline and 

fresh-water Jakes, and ecological study of lichens and mosses. 

Living flagellate algae were found in the highly saline water of Lake 

Hunazoko. The water is also rich in chlorophyll-a. A new moss (Tortula sp.) 

was discovered from the Liitzow-Holm Bay region, and a kind of Bryum in

connexum was found to have adapted itself to shallow fresh-water lakes. 

In addition, rather extensive surveys including ground surveying were 

carried out by eleven scientists in the Akarui Point ice-free area between 6th 

and 8th of February. 

Traverse surveying, basic surveying, and astronomical observation were 

also conducted by eight members from January 23 to February 2 in Padda 

Island, Austhovde Rock, and the Rundvagskollane ice-free area. Aerial Photo

graphy of the coastal areas was made by a Cessna 185. 

The above-mentioned field surveys were conducted by the joint party of 

the 16th and 15th JARE personnel under the supervision of the author. 

The author also had several occasions to make reconnaissance observation on 

ice conditions of sea ice and glaciers by helicopter and Cessna flights. It 

gave us information on the fluctuation of the snout on the ice-tongue of the 
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Shirase Glacier and on the distribution of ice-shelf-like floating tongues on 

the west coast of Liltzow-Holm Bay. 
The FUJI left the transportation position on February 12 just after 

evacuating the drilling staff members of Mizuho Camp from the depot, and 

began to cruise north for the margin of pack ice zone. However, she was 

stuck with heavily concentrated ice at the point 53 nautical miles north-north

west of Syowa Station. She was beset for one week and drifted 40 nautical 

miles westward with the surrounding pack ice. On February 18 the ice 

condition began to change and fractures developed in the hammocked pack 

around the ship. The weather became fine on February 19, and the recon

naissance long-distance flight revealed that the ship could sail to the west if 
she could break ice 300 m ahead the bow. Explosion of ice set the Fu JI free 

from the beset state and she moved slowly forward to the west. On February 

21 she was able to reach the edge of the pack ice zone through large open 

water off the Liiser-Larsen Peninsula. 

On account of the delayed arrival at the pack ice margin, oceanographic 
observation stations had to be reduced compared with the original plan. 

Moreover, oceanographers gave up the observation between March 3 and 7, 

because a member of the crew was seized with acute attack of appendicitis. 

To rush the patient to the hospital the FUJI made the best of her cruise and 

entered the harbour of Cape Town on March 7, two days earlier than 

scheduled. 
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Table 1. Observation items and personnel in charge of the 16th Japanese Antarctic Research Expedition. 
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Table 3. Breakdown of the expenditure. 
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Fig. 1. Prearranged schedule of the summer operation (decided in September, 1974). 
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Table 5. Main construction works and number of workers (Number 

1 fj I 4 I 5 I 6 I 7 I 8 
I 9 I 10 I 1 1  I 12  I 1 3  I 14 I 15 

� :t5 {i3 i* � �  4 5( 1 )  10( 1 2) 1 7( 12) 17(  6) 8(1 1 )  8( 1 1 )  15( 1 1 )  1 2( 1 1 )  9(13) 1 3( 1 5) 1 1  ( 6) 

lfrg 'i: � 1� 
E& 395 'i: � � 
� 7 lttJtU�, it� 

It�� 
1 ( 1 ) 1 (5) 1 (4) 1( 4) 1 (  4) 1( 4) 1( 4) 1 (  4) ( 1 )  ( 1 )  

�5, 8, 
�Vffi 

1 4)t�� 1 (  1 )  

=; :,, !l 1v 7 'P :,, r 1 (  2) 
7-, 7' 1) / !J''5[� 

STD-25 *§.:s'[ 2( 4) 2( 2) 2 
!l v - :/$, IJ -1 

-t - fit.1J3'.E� 
gp� JJHelUttnt* 

�j}� � � *s JR  1 (  4) 1 (  4) 1 (  4) 

IB J1{1.K 3<'  :,, !l ti� 
�*-'l-'¥$� · � F' 7  C 3) ( 10) (8) A ffi@]J!x �M F' 5 A ffi�� 

- �:El 
4m p � w pn 

� :1$J i* � �  

.b l.: 5[ :J:i � fl  (2) ( 17) ( 16) ( 1 5) ( 1 5) ( 19) ( 19) (29) ( 18) ( 18) ( 15) 

fr :  ob C1'F31Ut0)5[:J:i� �H"t.: t O) �C. ":)\, , -etc L k .  ±* . ��11*��� � '  �{J!Jj O) A.L�J.t, 8 �r13''j/ 
iitifi'§ffil , JtBJ:;J&JfH't Jim:��i#Uffil, WaHfffil. i'r�ffil�J!E 446 A�vRJl: L.  ��f'F* c :litJtB��f'F* 

JJ 7'' v - '/ :1 ':/, � fvi ffi!�U i:f:tll:: 

2 13  I S ,  1 5?x� c 16{7(� 0) 5 1  � j! �- � 715 7  L, �Jf{B"] vc*]%��f\': 

� VJW 2 13 3 l3 "-'l2 S 

WJ'!U '*lf* : W:1 � 1, , !lrff!:t!B� • :t!B3*1t� • �4?!J • J'!U:t!B�1t, � fvf ffi!�U� 8 16  J:: � 1::0 
'Y � 7 'Y 7°, 

� 5 - 7 1 � A · ��- 7 1 � A K J:: � �-

1 5t'X�, 1 6?x��£:t!B J:: � .b 1.:�5 1�715 7�Jtt����vf L, .b -i:v:r.AiW= L1.kwlm/::1Hrih 

M�a 

�VIM 2 13 1 3 S ""'21 S 

:)J(¥fa.JmWlif39, 7j(��1t 

��O) �fi�Rvc "':) \, ,  -c vi� 4 0) s �IJ4?!J��JZS:iivcjf--t. �W=iJ��&�n t.::. t 0) 0) I 13 i:f:t 



No. 53. 1975] 159 

of the crew who supported the works is shown in parentheses.). 
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-)], �� • ���O) ��{1F�vi .b C/J, G 0)59i)]ftx�'i'm-Ctioo -C]l�w/uvCJilv ts: . ;:_ 0) 

��vi� 5 vc�-tJi 9 c·� Q .  £� i::. \, ,;b� 0 7 f T :r  � i::. O) r1390) ,,� f1v, 1J\l.K�/J;�fil"fJ+! 

O)���;ftO)jl�vcx� t. ft 9 vi Ltt \, ,/J, t. , t)@c � h, i t-: ;, v- :/.$� 0)��1J/J;�ffl c· 

215 ft \, , 0)  c·, m:tlttJO)�ffir'i' A:1J c·t:1J$ J: < rr-*. 0 /J,N/J·�� � hk/J;, �;ftjl�vc "'".) \, , -c 
vi�J:.$'i' I:* L -c ffl \, ', mt.ll;ft t JE�:t&'i'�ffi L -c A:1J c·J: v-:f Q ;:_ !::. /J;AJfjg-c-� '0 t-: . lL 

��{4 t J: < ��vc�F139/J;/J,/J, G tJ: iJ• 0 t-: ;:. i::. t � 0 -c, �{13:ft��viT�WJ:vc!r'- < � 0  

;:. t. /J; c· 215 1-: .  

ffi 7 r-i7*l!fl0) 1-&7*�3'<:� cb ,  .b r, 71 ;r,, .:i:. :,;  :}- =- 7 O)mJil t. A:1J'i' ij i < Jf h ,  -c 11�wiu -c-� 

0 t-: . --z:-O)ft!!, STD-25 .$fJ'lll., �Jl�ffi 9em,J,m_��. ffi5, ffi8, ffil41-&7*�0)�yffi�vc.b 

r:O)x�'i'��. Jem�*��.:i:. :/ :}- :/ 0) 3(��0)��� i t. c ;:. :lu 9 � < �T L. ��� 

�WJivc vi�f!- f 7  AffiO)jl��Wvc i -c·.b t: {�IJO)x�'i'�� Q ;:. i::. /J; -c- 215 ,  � boo -C � \, ,  

�{4c·���$:ll.'i' ill!-*. 0 ;:.  i::. 'i'mt-: . fJ: :lu, 2 J3 3 B ,...._, 4 B 0) A*& 7. Y -tf - f c·, m;Jft:ft 

i c·O) F1390)JiJ1xtt/J;�ftU L 11�1Jl-t 0 i::. \, ,  ij :lu i �/J;0 � ,  i t-: ;:. 0) i::. � * :,;  ;r·'1v@i�iJ;OO 

71
(
@ i::. ft 0 -C L i  0 t-: .  

imfimtf* : �!c-t� � lPJHi, f:JT�mtt�O) AVR �A . �M: . .ivt�tiffl O) VHF JJIPJ� 

��O){Blfilt'.ffit C**f$ibffi c·� 0 0) c·) , :&rY VHF 55. 85 MHz r 7 :/ S/- ,,� - �M: c·� Q . 

. VHF r 7 :/ S,/ - /� - 0) �J{1Hc :lu� Q 7 7 1  r T 7' r c'vi, ::il::JlJJ IP] vc B 0) /±illl(Jlj}j:Sit i c', 

lfl1¥f�JJ IPJ VC ;r- :;;  :/ ::;< - T :,;j}j:{95 i c·, \, ,f;h ib £� J: 9 {f0 160 km O)filg;Jft i c·�J!t 5 c'A 

� L, ft*, Jl • l§ • ::il::vc50 km, 1¥Hc20 km �J:lO)fiHlll LiJ,JIJ:ii L tJ:/J· 0 kltfigiJ;::kJjli vc 

IPJJ: Lt-:.  7 :,;  ;,·'* 7'7'j}f < c'vi� fvtfltJ!U�,� t. M<fi� t. 0)5<:fil"'i-195� L-C :lu 9 ,  � G  < 

200 km ililffl i c' vi .B!Htdifa'i'*-C Q i::. tlJE � ;rL Q  c��q:t� G K. T 7' l- 'i'fi '5 TJE) . 

ii.Dt�#.1:iiffl : ·r:tt� c 1 5{7(� i::. 0) 5 [ � i$  �- 'i'�h 1 J:1 1 0 B iJ ,  G �fi'i' M�a Lt-:. 1 3  B vCvifiJ 

!20) VHF Jim�l&# T 7' r ,  1 4  B vUi.ivt���ffl 7J ;1. 7 O)}&#T ;r,, r :&rf VHF Jffl.IB�T 

;r,, � .  1.k�w!ult'i'�nf!i Lt-: . 1 5 B /J• G vi.ivt��:&rf.ivt�;:;t� v - S/ 3 :/ 'i'l6?X�/J;5 [ 15*1*\, , 

tf. . 1 7  B vc vi * :,; f1v��. 18  B vc vi.b C�J¥,�ftj}j:O).ivt���:JIJi'i'�nf!i Lt-:/J; ,  7c 0) �  
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MlE�O)fM!MiJ\D- c' < ,  7fHr�i:f:tWr Lt-:. 2 13 1 0 B ll<�iJ\tff� Lk: ;: c ���f Ltdf, 7R1t 
w*� G UK* Y ��ffi�0)$�-7 1 � A ,  � 5 - 7 1 � A K � G ���--��fi � t-:. 

t!\HtO)��vt!lttr-c:-� IJ ,  ¥HJJ��� nt-:W4Ivt l5?x!*-c:-ftffi Lt-: t O) � -t O) i i  ffi " ,t-:tJ; 

JA1!;ts:.il· � t-:. 7 5 -1 t- !G�vi* 6 vc�-tJ!i IJ -c:-� G .  2 13 1 7 13  .b CiJ; i::'.-t 'Y r *���
•�O)iJ,tdJ Gll<��:1EO) t-:6b.b CJ::�vc7!f* LkiJ\, ;: O)�fivi*iJ· i?�" ,--c � G .  

B H I 
1 }HO B  

1 J H l B  

1 JI 13 B 

1 JI 14 B 

1 Jl l 7 B  
1 JI l8B 

2 JI 10B  

2 Jl l0 B  

� 6  � 7. T � fi � @  
Table 6. Flight record of Cessna 185 A during the summer operation. 

� Fs1 I El 89 � rr g ji 1* 
1200---..,1320 ·tt�N. tJ s Int \ * / �- 1v�iMtili :IJiil�. 
0900---.., 1200 // I 73H�wW: :IJiil�. 
0845---.., 1 145 VHF Ji-fa:lflr 7-,. r :;;J- =J 7 wW:. *�wW: �!E. 

* 
�EB. 
4-lt. �*· 

083Qr� l040 -JJ � =J T 7. r , VHF ..,{ 'Y �''£, � 'Y :/ � - "T �!E.  E'!E , 
;ii{a�T 7. r , 11<:i*ftl :/ , *�¥MW: 

0830---.., }225 J!Dt���ffl� ,t :/ Jl'1vffilifh, S 16 �!E. i:p� 
0755---..,0950 // .b C�W:-�ftili // 

0900---..,1215 // ,t :/ .:7''1vffi�, *�¥MW: // 

1 3 15---..,1545 // // // 

� 
�* 
�!E. �* 
JWjlfil] 
i:p� 

ts:. �. fifil�-�O)�fi J::Mmi C ts:. Q O)vitl�� -c:-� G .  �*i:pvcffi\, ' G �-ir:I: t ���dtf:: 
O)jl lt ,�JtJ]vc �twll<vi@(�� c ts:. IJ ,  fit�t.J\ 5 7 c ts:. � ""C"'=>lt  , vc vt��ts:. < ts:. 0 .  fl*� IJ * 

ml�� �JtJ]vc3<'}J$�vcffl " ,  Q t-:6bvc vt, -c:- � ? tLvfjjgJ::fit7E�O) ��iJ\� i L" , .  *�J::O) 
Sl6 t-Hf:vuJ,�,���vt--C�ffi�viiJ• 0 0) t ��-c:-�;s ? . 

.. �, [.<l)jjcffiilfilm : � fvfffiH/iUl*vi-r�Jli IJ 2 13 10 13  S l6�1fflrit LkiJ;, �1 1 B vi�:;R-c:-� 

fif'F�vii:f:t 11: � ;h, 12 13 vc 1::0 
'Y l/ 7 'Y 7

° c £jjg�O):l:��iJ\�� ;: c vc ts:. � t.::.. 2 Ji 4 13 ·f 
Y --if- nc � 0 $7J<O),EEi§��vt G t-:6b, " 'n� 0 Xll<Jlii!f: < 0)7l<JliO)J\.�vc�fb L--C \, , t-: 

.b Cvi, 2 13 1 1 13 ,  S 16 iJ ,  G 0) l::° 'Y l/ 7 '>' 7°vcfliflit --C S 16tJ\ffiJf L ?  0 }1g,� i -c:- 1 , OOOm� i 
IJ �lb Lt-:. ;: O)jjg,�iJ. G O):l:��-c:-7](����fi� t-:iJ\, :l:��O)�EiruiJ" G .b  C vi�tJ:: 

�!ffl�a L --C \, ,ts: .  1426.b OiJF!�ll<� lli --C !ffl7J(ITfivcA IJ ,  1514vc vt7l<:l:9/l O;ffi!!tO)ffi$f7](vc 
�A Lt-:. JtJt*�fPJvt--C�ll<�fi�fi � kt.J\2200�vc vt1W,ii7\ffiff c ts:. IJ ,  "f'iJ;--CE§fiJ; 
"@Jt"@� IP] \, ,t-: i i @J.il iJ\ff L < ts:. � t-:. �13 13 vCvi::R{Ws:iJ\�1t: L, Jlt'df*vi-'' Y -=£:  'Y l/ Lt.:. 
ll<tl!ivc lffl i  ;h --c e'.-t 'Y r �� c ts:. � t-:t-:�, Ui G < ���mvt 0 ;:  c c  Lt.:.  ;: O) rai12 B 
iJ. G 16 B i -C:'86�rai-c:-1 9wll.vi c�"@:1J�mt � tL --C " ,  0 ;: c iJ\fUOO L "f'i7; --C v:t !J � -lJ-- 5 1v 

.-t Y-¥�#i!f:O)w7J<O)�tf c ;: ..s �Ju�-r-0 -c:-� ;s ? ;: c tJ;-r� � nt-:. i t.:I6 B vc vt71<ff 
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O);n_ C.nvc J: o c J�b.:h o iu.n § (shear fracture) iJ�� L < lkmvc}.. '? f-:.0) iJ�fi,� � ht.: . 
1 8  B vc vt�-OUJl*1i*�iJ�1J<mO):m�wa11tO) t-:.6b�H-OlUc'fftirnU�fi '? t..: iJ\ c O) fr*l=P, l f§fiJ;� 
1 JJt@Jfi-t o c 1., , 5 ;)j,� cb � '? t-:.. c 0) B 0) 6rtUvc vt .b f, 0)1W7Jr9 1 km 0) c c 6 vcit*
ffig§jjJPJ vc;:e o iu.n § tJ: 1., , L1J\7,K�iJ�� C -C ,  IW*J!fil.vc J: o 11< O)jJp;,,iJ�?i::g6b G .:h o  J: 5 vc tJ: 

2 JJ 1 9  s lf1&� L� IJ 0)-Jffxvcm. i .n. -.y ::i 1v 7' =r- -�"" � vc J: o �lfe:,HJ:t��fi '? t-:. c 
c 6 ,  Jdfi\'JJZLO) 300m vi [' O)J'&Wf¥1J<��Mt-t .:hv-f1it-1J<filJ'l;finJi'1§ c fUWT � .:h o  11<:1:k c tJ: '? t..: 
c c iJ�fU§J:l L, 7J<m0)�1iJ.itfr*iJ;fib.:ht-:.. �mvt J:: < l@G1J�¥Ml L. c .:hvc J:: '? -C 1 �Faj 
vc:&� 1::'-t 'Y t- :l:ki�� IB?.-t o c c iJ� c' ti f-:.. tJ-1&�1v Lt rf / ::x 1v 7' =t - vc J:: o 71<:l:k{���zJ;Ji 
�vcfi1., ,"J"J1iZf-1J<mftfi�fi1., ,, � - -1t- :; 1v -t Y��i$0)::k�1Ktm�r,I-c 2 JJ 21 B 163571<� 
vcJUJi-t o c c iJ� c' ti t-:.. 

vcbiJ• vct!fiJE-t o c c vt:fit� ··e vt 26 6 5 iJ\ ��ffiJg_ .::i:. 'Y -lf-vc J:: o 1J<:i:k0)1lJE�i1Ht� x. 
o c ,  A,@J0)7J<#a1Jlill?.vt1J<:1:kiJ\� L 1., ,�ifO)•Jmjj�O)-"JO) -'E- -r'1v c tJ: o 0) c'vt tJ: 1., , iJ. c 
,�,b.:h o .  

2. 2. 3. 1imft:JtJ:IF13j Clk�- 'T - -J' !J 7 Y) 
2 JJ � B :&rf� B lf1W1=PMlk�� �filJ'l;�aO)Wffi�*�O)MO)mfi�*�fi --::, k.b l:vt, 

I 3007k��ilf;h-C � 0) -\""�it�vB:15vcrtiJ  '? t..: . -tc' VC 1 �ficijO) 1::'-t 'Y 1' vc J:: '? L ,  \, \ '? t-:.A,; 
ffi!# 55 ° #irr i c'itJ:: L-C ,  �0)1f¥ftfffir-t Q filrj;�� C '? -C #iH-f.fiitMIJ�fi 5 C C  vi, 2 JJ 
28 B 71<�¥6. 3 JJ 2 B ffit-$: 55° fl;m�iJ��&'.) G.:h L \, ' Q  �-, r, -evt�nJj'j§ 't:'26 '? t..: . � C c', 
r,IJJt0°fl#irr i c'g§filJ'l; L, 'T - 7

° !J 17 Y vc lr:iJvt"itJ::-t o mft�zih , vc�F13j O)if-t�l lJ 41-�fiitRIJ , 
STD fi,iJ!U����-t o c c  c L, 2 JJ 24 B 1liJ3iJ• GfiitJ1U� 00ka Lt..: . 

.b Lvt::k ti tdf£�,EE��vt -c  5°W #:irr i c'mftfi L, � C iJ• G 'T - 7° :!J 17 :/ JP]vfitJ::�kti 
6bt-:.. c O)faj 2 JJ 25 B :!-lHJ3.Jlti:pvcs�Ji�)�1�iJ�¥6� L, 2 JJ 26 B -'f.� I5?x�li#�Jlt 0)¥hJJ 
K. J:: 1J -=¥UrtMib.nt..:iJ,, nfil�iJ;o- t'' < �H 4 �f'13j vc t :&�::k-=¥Ur t tJ: '? t..: . -=¥Utvtnx:=!JJ L 
�O) i i @J�-t o c ,�,b:ht..: iJ;, �0)1f:Je?t�iJ;25 9 ,  3 JJ 2 B vc tr '? -C �ifvc J::  -? -C vt¥f-=¥ 
11f'rr0)£,�iJ�26 IJ ,  m�*1�0)fs!'�vc "J \,  ' -C  cb �*iJ� 26 o 0) c', wf-f.fi,jJHJ� i:p 11:. L -C 'T - 7

° !J 
17 Y A��Ep&'.) o fErti:� c G �''o � � ft \,  ,iJ. cb �o.:htJ: \,  ,iJ�T� L -C {ix  L 1., , 1§'0)  $}..;hiJ;.b r, 
{JIJJiJ• G 26 '? t-:. . sll 3 B �EBffi�� c !i#�Jlt c 0)��0)*'5*, �� c L -C vt-JU t 1P < A� 
L-c ,  �vffiO) J:: 1., ,�15tvc}..15t � � o .Pl1ffli':� c o -A'.: � c'26 o c O)fUWTiJ;r � .nt..: . �fJlU c L -c  
vtA-6pvcf*b o  c c  c'26 o  O) c'@ibVC C .:h�Tffe L, .t-A1&w#fii1J11J�i:pll:. Lt.: . .b nt 4 .  
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Jl$i�fi 0 -c -r - 7
° 

� 17 :/K.rnffi L, TIE cl: IJ 2 B 1f. 1., , 3 YJ 7 B -'F-lMi:{Hi-vcflJ� Lt-:. !±;fil 
�lifl��irn['b vcffl.:tmm�vCA� L,, 1Jnm�'.¥:H-t-:iJ;, i11:�¥1Jf{0)&4"0)*5*iJ; cl: < , 3 YJ 1 1  
s vc �1��1tJtl§ c ts:. 0 t-::. 

3. 1kw rr ib '*1 (J) wrnrn 

1k#afiiJJ1=p, fdJ::&.rf�;l¥�0)fm1JlUiJ; 1., ,  < '0iJ�fibnt-:. �1t*a*vc '0 \,  ,-c �i�i§.��iJ� 
G �*8Jvc¥1H!r � n Q �"c-� Q n; , � � "(-�1�1tO);fffi;��. �m��n� G�t±l � nt-=�ffl�'it 
rvc L-c�ajzj5:-t Q .  � nvc �tI 5t'k� cb �;t;u Lf-::0) "(·, I 5?k���ffl'a" c 1Hl-t Q tmJt cb �'i 
hG c J�b;h, Q .  'i t-:, fdJ::&.rJ�;l¥�0)tm,iJlUvc�-t Q r�m!�,¢,(O)-$vc v:)1., ,-c t fl-5!��1? 
JZn�t-: 1., '· ts:. to, 15?X�iJ� G iJ I  �-iJ;;h,t-:, cb L < �il6?X�a!k § O)��W!il!UJJ[ § vc'*l L-CU 

V H 'l· ]  
I 

,,� 'Y tl� R 
U7 "'7 ;t,.  r 
;j-; 7'' .:f' 
Iv :/ F' � -
;:7 7,. ::z 7 _:t. 

;t,. t.J Jv 7'' 7-. * 7-. 

I ---·------ ---

W=l 0 1, ,!IJlfl 

* :/ f Iv t.J 
Iv � :/  iJ; 

rN* :/ ,f 1v 

:lj. f VI ffl il!IJ 
�'� 

l€ 7 Jl ;WI ff 7'f- illL� � nm - I: 
Table 7. Objectives, sites, periods, and personnel of field surveys completed. 

§ l¥J 
1 '1 1 3 B "' 1 J1 20 B ffffi:tthiRffi O)fiffi:tll& U�i�� r:j:tgg • *ff • � • llJi:p ( 15{X) 

l¥J�1t • llfJ:: ilffi�ft • mlfil 0) ifill C * :1'-if-,,::: - ) 
�t��a{j�1f • �failO)tJ� 

1 J1 23 B "' 1 J1 26 B il!U:tthf'f� • tt!H��ft :fiJlil: • �'€ITT • ** .  ** . *83 � 
fd* · �-=f ( I5t1X) • �Ji, ( 15  
{X) 

1 J1 27 B "' 2 J1 2 B . il!U:f:tt!f'p� • :tthM�1t :fiJlil: • �$ • 7k83 • �-=f • �Ji, 
4-*1 (15{X) • �Ill ( 15{X) 
1J-.1* ( * 7''-if-,,::: - ) 

I J1 27 B "' 2 J1 2 El :f:tt!Jr�1t • :tthM�1t • ffffi:lt!!tR i:f:lrN • *llff • m1.K • ;j0* • ** . 
ffiO)fiffi:f§RU�l��l¥J�ft • ��-=f • *l*J C I5t1X) • f5.:!f ( 15 
mlfil O)�t��l¥J:tth3*1r.�l¥J�1t {X) • iltill C * 7··-if- ,,::: - ) 

I 

2 '1 6 B "- 2 '1 8 B :f:tt!Jr�ft • :tth:/fJ�1t • ffffi:tthiR i:f:l rN • -=;:\f 83 • ::fi/JR • ;fll 83 • � -=f 
ffiO)fiffif§�ft • mlfil0):f:tt!3*1r. �Ji, • llJi:p • 5(1*] • fti:ff • 1�\Ll 
�l¥J�]t • il!IJ:f:tt!fp� (* ·;l-if-,,::: - ) • �ill (* 7''-if 

_ ,,::; _ )  

2 J1 6 El ""' :/  � :/ ,v 'Y t.J � - O)M*kfJUeiillu £-ft • m7K • m:n 
i1E u�c ±:!fl ilffi ±:!flffiffi 0) �1t 

� 1t iJ l*,I*'� *ht-: ffffiJt!tt'cffi 0) 5.t 1fi i:f:l rN .  m 1.K • 1* ·  E 83 • ilt m  
�ft • :tt!!M�ft • :tth3*1r.�l¥J� (* :1'-if- ,, ::: - )  • �Ji, • fti:!f 
ft� 

l � 7 B ""' 2 J1 10 B  :lj. f ft fflil!U�,�vc:t-o vt 0 71<1* 0) rltR • �JI I  • iJ{;n ( 15tX) • fti: 
�/iHfiil�U • jqjJth}�RU r '7 ,,::: - J.fi%1l C l5t1X) • fl: J:: C 15t1X) • n. 
;t,. 1v - I- J::vc:t-o vt 0 :tth3*1r.�l¥J +ii� Cl5<X) CUJ:: 2 � 1 0 s  £ 
�ft "C:') · :m* · ��-=f • Ill* • Ill lfltf C l5!X) CUJ:: 1 � 1 7  B £ ··e:-) 
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3. 1. lf:1tJJjy 9Hf.lit 
I 6?xW!1JtU ··-cvt!fMff1!-wm1t0)]l,��. 7 :/ ;,··* 7�T, ;1-.. JJ 1v 7·· ;1-.. * 7-..:tfl!!�)c:tovt 0 1:¥nf:ff5 

r� 0)�1t. d)-fvffmiJ!U�it� vc :tovt 0 :1k1*ffl�U. 1JlU:tll!{1*vcM\, , f::_. -lnvt����-J»tiJ�-l 
O) J: ? tJ::W!,�tJ� G finn--c \, , f::_t::_co--r:·ci; /J ,  'f t::., :tll!3:!I!. :tll!�. :tll!fMt'+�O):tfl!'+fmr� vt, 
£:tfuvc.1ttx:1¥Jili:tt Lt::_:tfut.Er:x--r:·ci;nvi, ��i:f:tvcwm1t1J;fi *. 0 ii� G --r:· t ci; 0 . � G vc , :J.;.. f vf 
ffl�U�:1:��11:. iJ!U:tll!{1*�£:tlJ!0)��{1*�1*fi L --C fi ? f::_cbvC vi, A�O)ftlJ*9 t * 1! iJ� 
"'.) f::_. �wtt@ivc.tt--tnvi, iJ!U:tll!{1ftf5.E:tfl!fgx;O) ""' !J ::z 7

° 
� -3i���§��*O)�n. :xfW€ 

�{tvc J: 0 13 �O)filifl t ci; "'.) --c ,  /lf@iO)�j;O)��. *m1J\ �fib �··0 ��tJ::iJ�  "'.) f::_iJ;, -l 'J 
Lt::_�{tt:r--r:·vt, vf VifJl*�iO)W!1J!IJ�fi ? ::. l ��t::_ l \, ,  *- .t '3 C1i:7) . t.c :to, :J.;.. fviffil�'J 
viJJU� § l L--Ci& ? .  

5 :..- •th1'7''-rfil!Jit : 1:�fmr�O) Jf7!-�1E c L--C ,  I JJ I 3 13  J: IJ 20 B  i 1::'0) Fl'lJ, q:tg§, *llff, 
�ti,J.  Jllq:t (1 5?}(�) , iltill (:t- 7�-tf-,,� -)  vc J: v:, --Cfib;h,f::_ . )(;j"�:tfu� l L--C ,," A Y�� 
< ffl 7  :/ ;,·'* 7�7':tfu!KiJ;�vihf::_. m:tfl!--r:·vti:f:tgg . llfi:f:t . �J?lO) !f;v - 7

° l *ff . �ti,J O) tl;v 
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Fig. 2 (a) . Traverse surveying and the astro-point in Padda Island and Austhovde Rock. 

167 

���� Lt..:. � � �������-�K J: 0 �fi 0 f..: .  �£*�K���--��W Lf..:. 

tr. 'Jo, .:. �rJ3, .... � -y 3(''���,�"" /=¥ / 1v 'Y tJ !J - -r:·n\t,�14::J]V" fJ:: l O;:J;l�liffW,g L, 1 f.::. , .,, -y 

3('- � ,  7 ?  7' 1' * ·:if'vc-Jo\, ,�:l1!tM�:1t��� Lt..:. 

c 2 )  /V / r�- !1 7'  ::r 7 *£*,��• : 1 J
l
27 B J:  1J 2 JJ 2 s 1 -r:·, EJJ1', ¥tfil), �� 

� .  7J<EB, ��. ,J\f* (:t- 7-if-.... � - ) .  4-H Cl 5?X�). �W Cl 5?X�) vc J: 0 ��� � h  

f..:, �f*� !J � � � · *� A������ ( m�� � § ��-h��� � hf..: t � �� � .  

fil:tt!!friftE;MFJ31�1�iJ� 0 f..:iJ;, .:. h�t�::Rvc J: 0 � �
0

; !I 7 'Y 7
°
iJ�1!h t:.. t:..'tJb-r:·, 11#:::R B ��1 

A +---
,...._ 
'1 

'I 
Jj 
,,,] 0 500 1000 m 

0 :j,�i¥i;.\ 
- ifilJll:g 
- illll fil 

!&I 2(b) }V ':/ F' � - !/ 7-- :::z '7 .::f. tlU:LtwitJlU 

Fig. 2 .  (b) . Basic surveying and the astro-point in the Rundvagskollane ice-free area. 



168 

2. 5 B ra9 -C:'tb -:> t.::. . 

c. C. "c' vi:R7JW,B I 'a'.'�D'£$,B 7 ,B 'a'.'�ti: Lt.::. (IZI 2b) . KiHl=llt&tfJffftlflrJ!U vt::t�tmmu 

$vc J: IJ �� L £�:iJW:l:vi :P::t- :P ;1. - !7 - 8 m!'a'.'�ffi L, �£$,BO)mU:l:vi 17 1 1v F' T2 

vc J: 0 -=:ftJmU:1: c Lt.::. . i t.::.� � vilv :/  F'�- !J 7' :::z 7 T-£�,B 4 ,B i:J, G ,  1 5?J(�!*�tivc 

J: 0 /v :/  F' � - !J A �  'Y 37 £$,B No. 1 56 .r-...O) ll(fftltmmu, �f1£ftllflm1JO))tfmrJIUvc. J: lJ �� 

L, �£$,B VC)(;j"�-�'a'.'�ti Lt.::. .  i t.::., :Ltt!MR� t fib:ht.::. .  

( 3 )  §.§ 0 1. ,llfl!!£$,B�fii : 2 J3 6 B J:  lJ 8 B vcbt.::. -::> -Cfib:ht.::.i:J�. �Ji.vc_mjfb:h� 

Jf1¥J vc vt I B Fa90)f'J=:��Fa9 Li:J, c :ht.i:i:J, -::> t.::. . E'*, 1'12-r, *�· f!Jl:Bvc J: IJ :;t�tmmUvc J: 

0 ::R?J!ILB L jffft- 1 O) �fi.'a'.'�� Lt.::.. i t.::., C. ;h G  2 ,B'a'.'�D' 6 ,B-C:')(;f�-�O)�fi'a'.' 

fr '?  t.::.i:J�. fftfiO)lflrJIUvt�Fa9-W:h -C:'* 7vc� '? t.::. . t.i: :to::RmU,B O) � � vi'AEE�ltttvc J: '? -c 
ttrJ!rJ L t.::. (Ii{! 2c) . 

.·· ··.··� ......... 
· .

. "· .- �,,. 

O IOOOm 
l&1 2(c) W3 6 1,  , !lff!lxiJULsr: 
Fig. 2 (c) . The astro-point in Akarui Point. 

IMff*�-��m� : �Rf.r-�7-. �Mff�R�#��K J: Q �tt�'a'.'k C��� 

M � , Jl:J!'a'.'5<:� Lt.::. . A,ffO)#� i -C:' ltC-t C. i:J, G  2, 3 O),B'a'.'�t±i L-CBE Lt.::. 1. , .  k Clf! 

mux�vc ":> I., \ '"'(  vi ,'31J�-C:'k;h Q .  

WrnfilflmUi:J;k Cx�vc J: -:> -C:µJM � :h. 8 ?X!*-r:,� lJ ::z 7 !7 - :fUJ:§ vc J: Q ff�R�i:J�ffiM 

Fa9�� G :h -C tX*, l l ?X!*O)i.J ,t.i::0 �¥6.J!, I 3?X!*O)�J¥1Ri0) B O) /Hllf!J3R�. I5?X!*O)JAif{g 

t.i::tJ!U:Ltt!ft�tJ: c.'' Lt-: 1., , vc�Mff�R�vi1E� L -c � t.::.. 1 5?X!*vc :to  1., ,-c t I6?X1*vc :to1.  ,-c t ,  

�!*�O) 5 'tJ O)lf!tJl!Ji§.�!*�vi, £:Ltt!��f'F�i:J, GWftifc � :h-C tb 0 �Jl]NJ�nsibvc:W:� Lt!} 

Q J: 5 vc ts:.. -::> t.::.. -th e c. t vc:f;l:*O) J:  5 t.i:J.tiffilfflvcbt.::. 0:Ltt!�O) .:c.q=-7,, 7 :/ V ::i'tdNJ�i:J, 

G ,  Jt�1¥J� 1., ,:Ltt!� -C:'O) -1 :/ T :/ '/ ·f tdNJ�.r-... c. �fi-:t Q J: 5 vc ts:.. -::> t.::.. I 5lX� ·-e t �W-1 



No. 53. 1975] 169 

:/ T :/ '/' 7�tJ:�ftil�i+OOi � ht.:.il;, wHi:ttltf�"",.�\, ' ""(  il• G7i}f��O):m-�vc J: iJ .;r..=f" 7' T :/ '/' 

:/ts: t 0) vc Wff x. G tt t.:. c 1., ,  ? . Lil• L A,� O)fi51bvc�1Jn L f.:.�O) vi c Iv c' vi, A,@] 0) 1 

:/7 :/ S/ 7JJAvcj{j':�� L, :!ltEil�-t0)$iffi::Jtll--C:'.:5 G c 1., , ? �JIO)!i�� �Q .:. c iJ� '""c' � 

t.:.. t c J: iJ !ff?i-IDfHft--C:'vi .:c. =f- 7' 7" :/ S/ 7ts:IDfHft, 1 :/ T :/ S/ 7''ts:IDfHftvi\, ,fn t �,�ts: t  

0) '""c'tf) 0 ""( '  4-1& C t ;:I:.=f" .A T / '/  7tJ:IDfHftO)!i�ttvi� ni L ts: \, \  '""c' t5 6 ? . Lil• L ts: il; 

G �:�Hi J: iJ ;:c. =f" 7- T :/ -.;,, 7 ts: � ft vc J:tm iJ; iJ, iJ, iJ -t �' ""C 1., , t.:. 0) '""c' t5 iJ , [:llf¥1J£:l:1!! nr1 ill 0) § 

�vc "':)\, ,""( 0)-�1¥JmfliiJ;iJ,ts: iJ �- � ;ht.:.:!ltE--C:'vi, 1 :/ T :/ S/ 7tJ:�ftVC J: iJ 1J�r± (' 

-"' � �vets: 0 t.:. c 1., , ? .:. c --C:'.:5 Q .  .:. tHcMJl L ""C ,  !ff?i-IDfHft�:±.�ts:7iJf�frslb c -t Q $F5 

'""c'vi, ���� C " '*- c' t £:l'l!!}t�f'F�iJ· G M:t& L ""C �WJ�fUffl-t"-"' � '""c';f) Q C  O) ��O)F 

'/J;  � il•ht.:. Cl6?x�--C:'vifi k O)jJ*9�ftf::vc J: 0 ""C -t .:.  i --c:,�,;. Wtt f,  ���� O)![WJ!ff?i

�ft""-0) �1Jn vi!l�vc.lt L ""Cffi#im � ht.:).  $F5 vc J: 0 ""C vi ��-t:tf�WJO) ,;.fUffl Lt.:." , c 

O)j':_J! 'b ;f) 0 t.:.. WFmi .:_ tt��m-t Q t.:. 2sb vC vi}t�f'F�vi�,�:1:jrm.Hc.u:.2sbhLits: I:) ts:. \, ' · 

-t--c:,vcil•  ts:. iJ �viff O)� 0 ""C 1., <!> 13B�£:l'I!! --C:'vi -t tt'IJ;1iJ�I§ c }!l:htt Q .  .:5 Q �vc�l 0 ""C ,r� 1., ,-wJ 

0 ""C ![�O) firJ!IJ$F5 �� G L, �q:i1¥Jvc fi ? 0) t -"':)O)jj�--C:'tf> 6 ? . 

ft!!jj, A, @JO)�ft'""C:' t � < 0) ,� --C:'�-Om�JE'/Jq� .lL 0 t.:. . ffeUxJf, ffiiJ, 1., , ra9 vc7h*� tf>VJ" Q 

t.:.2sovc:W:F50-!ff��vc-t Q $F5Fa9 --C:'O)�i;7iJf��fi ? .:. c '/J;-"':)O)jj� --c:,;5 Q '/J;, -t O) f.:. 2sb  

0)7i]f�jj����-"' � 7 1 - 1v F ,  mnM'f*ts: c''O)*fiJO)�t-J'/J;�,,@ L ""C 1., , f.:_ . .:. tt vc#llJn 

L ""C , !ff?i-IDfHftffl O)ttfjO)�Vffi, �-Om. Jimffl�tt. ��� ts: c'' vc "':)\, ,""( t fi k Fpi�'/J;.:5 0 

t.:.. �,�ts:��--c:,����ts: t O) vi, ffelJ x.Th[�tirl!U�tt--c:,ts: < ""C t tirl!IJ$F5 -c:,ffli':-t Q .:.  c 

t �· L ""C J:  '/J• 6 ? . l;t]ffiO) ���O) IDl[**��{�.(IDllftO)rpi� t M* Lts:vthvfts: G ts: \, ' · � 

�*JE'/]t�. < fi x. ttvL.l::�O)ffi�-OmK. C 0 -C 7(  � ts: 7' 1) 'Y t' C tr Q '""c';f) 6 ? . 

3. 2. iJj. 9"liM5Jttlmtuk1*�f!ffli!i'J 

�WjO),;.�fUffl-t Q ,;_ fv'l�JiffiHM vi, 1 5?x� . 16?x�O)�[Pj � �  l/ - '/ 3 :/ C L ""C ttimi 

� tt t.:.. jj� vi -lj- - � 1v r 1J 11, vc J: Q t 0) --c:, .:5 Q . l 6?x� JU� Ll "1, -t --c:, vc l 5?x� vc J: 0 ""C 

,;_ f v'ltirl!U�,� (70°42'S, 44° 18'E) vC :l'o\, ,-c  1 974�1211 il• G ffl�'/J;�Mr � tt  ""( \, , f.:_ . 

16?x�vi�7k$F5�� 1 15  c �'g-�t§.� c L ""C�1Jn Lt.:.ffl�Uttm� 1 15il; -t O)t§.��"c' 

.:5 0 t-=.. �w .:. 0) 2 15  � I5?x� O)�Jt:l*fi��� O).x3l��""C ,;. fvStfiif!1J�,� vc* iJ ;i6 tr=f 

5£--c:-;5 0 t-=. '/J;, 7.kJ*J::O):M<fittt,lir. -��rmttm O)�Jtw��h ""(.  :!'1!!1{{ftBF5��7ku��m 

��� '6 $:bn � -t:t. :vn x. -C:!'!!!1*1t�ftBF5 0)����fl:l*J&O) § 1¥1� t iff-t:t""C$1Jn-t:t L2sb Q .:. 

c c  ts: 0 tc.. 



1 70 

tgH 6 :i; O)��vi ,  1 J=J 6 S S 1 6""-.� fJ ;i6 i ;h, � 7  S 1 500 Sl 6 � /H95 L --C 1 0 S dj.fvtfl 

iJ!UW1}� vcfU� L t.::. . c. O)ffiJ:,B ·-effiJ�U::fLO)� � vi 1 1 6. 2m vc� L --c 1, ,f.::. .  x��O) 4 i5 vt l5?x 

�-'f' i c ilr /llfwliJ1t� G c �vc 1 J=J l 3 S dj.fvifla!UW1,B � lli96 L. l 6 B 1 900 S16  vc 1mrit L --C  

?E! s ""' !J :.1 7
° 

� - vc I:::° ';/  � 7 ';/ 7
° 

� .tt£:l'!!!""'-ER 0 t-: .  dj_ fvtffii�Uvt I 5?x��m��iJ; !J - �" 

- c t.r. IJ , 1 5?1(� 4 15, 1 6?1(� 2 i5 O)=pvc l 0 --C mfr � n t.:.. . 

1 J=J l 9 B  F !J ;vO)�rft:!t$ F !J Jv""' y FiJ:. G 17 1'  -V - iJq:Jrvt 6 $�iJ;� I) ,  1 60 A �  F 

!J /V ( 1 5{'j(�f'#J.6dj_) �JLJ.t�Jcl-ir � '1f°L L i  0 t.::. . c. C. c'l 6{1(�fif;J.6dj.O) 160 B � F' !J /V 

�f3eJfl-t 6 t.::. obtU�fi�vcE-=fO)�m�hox.,  2 1  B vcffii;ii�fl}� Lt.::. . f'}�vc �  0 --C vt, i 

-f:fL�O) 1 60A � F !J 1v � iPh-t"k00vcl:::JJiJ" G JLEliH f�fihhvf'.t.r. G f, c. O)JLl±Bvfvt27 

B filt�� dj_ --C fl}ffi!;iiiJ;-nJttl§ c t£:. 0 t.::. .  28 B 6'�U�flt 146. 2m i -c:-;i1&1vt-: c c.  6 c·, F !J 1v0) 

5 IWJvfiJq�IJ!fHc t.r. 0 t.::. . 5 lm �  @JltSlft:!t�fi 0 --c 1, , f.::. c c.  6,  29 s -q:f&95ffllt�vc.'k1R_i1;95 

4: L, Jeffltm���-t 6 c 1, ,  5 $� c t.r. 0 t.::..  $�vc'*1-t 6 li¥:*ffi t.r.l��. �lzs!O);J:f:t@vtzlrJ vc 

I 5tX���l1H5·c-t.r. � n 6 3'5E-c:-� IJ ,  1 6?x��� t fl}wn11t�rr 5 af-c:-� 6 iJ:, :!:lffil,B c' 

vt�ffilrf'l1 �ch t.:.. 6 ::k� ?df O) t.::.000);1�¥mvc 1 6  c tl5E � n  --c 1, , 6 .  

c. c. vc� 0 --Cffil�UO)mfivttliJr�-lt �-· 6 �flf, 1 J=J 30 B tJ-wJ�i'R:JE L t.:.. .  -t 0)1&m95ffltm 

�� �� L --c 3-fm9effltm��� L, dj_ f 1rtfl1H1JW1,B1dJ�O)�vm�rr 0 td�. 2 J=J 6 s dj_ f vi 

imtWJ�,i�� tl:He. 11ffi��lk$l¥J�1t�fi1, ,""J ""Jl 0 S  1 500 S 16  vcJIJ;,g L, 12 B J., t: vc@f� 1Ji 

3. 3 .  ;ffl59M5ffU 

4- @�fi: L k SWL-7 ��ifA!!vt, 1 5tXJl�iJ:�fft-t 6 75'.Ec·� 0 kiJ:, lk�iJ;� < �ti= 

7f�ttl§ c·, 1, ,  "'.) t.::. 1v l*J:tttv-,ft1m 0 k t  O) c·cl, 6 .  @l:)J( O)i!M!jfii�� 0 --C 1 J=J 28 B -t :/-lf-- �m� 

ifAJWO) fJ 30m frp{t, �{rffiJ:O)� � 2. Sm O)ij]Wvcftobt.:.. . �29 B c. c. iJ,  G �iHi i -c:· 600m 

vc:bt: 0 --C ,r - 7·'1v�::fp� L, wn1�f& I J=J 31 B 0900iJ:. G 2 J=J 1 B 0900i -c:-m1B�J)l�O) jqlffil 

lJ!IJJE�'C J: Q £$lJ!UJE ( "f- -17 !J 7'' 1/ - '/ 3 :/ )  ��:o(§, Lt.::..  

w:1Joc:tdJvf Gn --c, 11Ui¥-�r4rn��-/!)c vtwr$t'mr�O)m���iJ::g'JJ L. c. n� 5 1  �*'* <-·ft!! 

-&i�r� O)���� t i t.::.-l 0) a!IJJE�*l*t'i: � -lt 6 0) vc E'JJ�mh 6 0) tJ:11t -c:-� 6 .  �i11 vt 14rni!ltm 

i'J{IJ, :,=iz�mJJmO) iR:JEO) dj_ t.r. G f, :l'!!!fi'.illb-'f'mllm�{tt.r. l''j:-fu$t£:. l''O) ft!!{T[)F� vc c '? --c t  ::I:� 

-c:-ct, 6 .  1Jl: '?  t 1@:�1¥.Jt.r.�fflFJf��� L, i¥-Faj�Jli C --c�� L t.r_ t ,�vm� J:§'.I: L --Cll!a!U�fi 

5 .,.,z � HW:JWvc� '? f.::.O) -c:-vt t.r. t ,iJ,.  c � x. 6 .  



No. 53. 1975] 1 7 1  

4 .  � #fl illU vc 0 \t q:· 

7 !J -? Y 1' 1v/::l:lmn" G 'T - 7
° 
!J ? Y Ami -e, *� 25° �vc.fB "? -C-WHtl: 55° i --el , "? t::..lv 

�tJ:.i'" � iJUJ��'Ei'eib, 4l-JIWUJIU20,B, STD W!7JIU17,B C-r :r- 'Y tl O) f::..eib0)4l-}lfm,7J!IJ c O) fAJ� 

7JIIJJE,B 2 ,B�� < ) ,  ft 37 ,B vc.:tovt Q•mun;±�tJ:.7JIU!timi c L -C-rJE� .nt.: ( ;:  .n G 0)7Jllj 

���K��Ji rJ fflffi&�n l B 3 @, MO)•��n 1 B 2 @0)�ffi�*K l � •� t �• 

� ht.:). ;: O)ftimi�t15?Xa7J!Uvc.?X <''7JIU,B�'¥.fi'" � t O) '"(- ;h  rJ ,  ffl�Hf�vc.�,B�fi:l , f.: 15  

?X, 16?Xa7J!Utf00iO)-ffl�tJ:-t" t 0) --r-;h "? t.:. ��O) ;: c tJ:iJ; G �Wfttmi�ttdO)Jlfi!ttmiiJ; 

-r�Ji f) :f!.�1¥.Jvc.Jigfi L, iJ,v:)7({�vc. t tdivf G.ntJ: \, '���irutll C L -c :tz:-c G.nt::.. t 0) 'c';h 

Q .  16?Xamu--r-�t--r--r-vc.Jffi�t.: e' � . 'Y 1' -l O)MO):f!.EB vc. l "? -c , �WHOOi�tiJ, tJ: rJ �:,! � .n 

� ;: c re. tJ: "? t.:. 

I&! 3 wr$l!UJlUJUJlU,¢,\[gj 
Fig. 3. Stations for serial, STD, GEK, and BT observations in oceanography. 

�• Lt.:amu�t� 3 O)Ji rJ --r,th �  ( v Y :Jf;t; - 11-: mm��:t.�l , -c th � ) . 1.:l:JDt��tv'l vt-rJE 

Ji rJ �- LkiJ\ STD O) :J- :r- 'Y t7 ;t;1 Y 1' �itimi l rJ �t0)7JIIJ,B c L, i td2J3 27 B vc. �t-t---r-



1 72 

vcvft:7](:fgx;v;:::.j!� Lt.::. t.::.ob!r-\, ,�JWvct
J
YJ c tJ:. v::, t.::. (12}] 28 B l ,  v::, f.::. A_;vfE1k:IB;ZiJ, G te -c STD 

MiJ!IJ� fi "'.) t.::. iJ ;, *s*iJ; R�lh L < tJ:. < � iJ, G � \,, -c 25 Q ). ffiJm�vt, i f 1 j!lJ rf=I, 0) 1::' .-t! � 

He J: IJ '  3 }]  2 s m-= 55° �J!Ii�TJEVC�G;h-C, *� 25° flvcfB 5 MiJ!U�i:f=tl.1:: Lis.:.  -t: 

0)1fO)lfflJ!fft�0)1k�Jli < O)MiJIUvtvSt:vf-rk'.JHi IJ �ffi�ht.::.. lZ§J!fftO)�*flf�ff�IHt -c .b c 

vi-rk'. J: IJ Jffl i  -c:if§��tl::�t&obt.::.iJ;, 2 J3 28 13 mxO)f.::. ob 1 }2:�xiJ!U, � Gvcffi-= 55 ° fl 

Jffi:iMHfO) 3 J3 3 s ,  ER:fil�J�,�� 1r - 7
° 
:'7 r'-/ YO)(rfifJcvcifil�iJ,vcJ.,.lfJc � --1::t Q &:,�iJ;� c -c, 

t-Jf& Jr - -f !7 r'-/ Y i  --c·MiJ!IJ�tJ-WJQ  cc c Lt: .  -t:O)�ffc 1., ,  5 cc --c-vt&:,f Lt tJ:. \,,iJ:, 

Jr - 7
° 
!7 r'-/ Y tet!fk�&:lfr'dJE �i!ob, 3 J3 17 s iJ, G22 s i -z:-, a\, , '"7  :17·' :-Jf;t_ n 1vO)�ffl/3�� 

1., , -c , GEK ]Jzrf BT MiJ!IJ��ffiLt.::.. � Gvc S/ Y :ii;i; - 1v /:Bt!1&, ���jiftJli-c· GEK 

0) f;v - 7
°
iJ!UAE'.�fi1., ,, it.::./� !J !7 Y@�J!Ii:i&!ffGEK, BTMtJ!IJ�fi "'.) t.::. . 

it.::., 4-?xMiJ!U -C'vi, JE'ffi' 0) @i$� �MiJ!IJ 0) vf iJ,, l 5?X 0) '*�1=. �0)1j}f5Efl{MUv:=- 1� � t 0) 

c L -c , @�0)1*� c -t:0)1f;{tnx:fr!d4:vc!UJ-t o �;[£1¥.J��iJ;fib;ht.::. . @i$��JE'ffi'O)nx:* 

0)-fflHc.bhhvf, 45-�MiJ!IJvc J: o !l P P 7 1 1v a :l:AE'.:1:0)*�*' 25m �. 50m�iJ��� J: 

IJ �\,,{ifil��-t c c, � Gvc�Jt.��:mxO)�it. J: IJ �� i--c-�\, ,fifil��-t Q c ctJqiW,Z, 

�;h-C \,, Q . 

tJJ:O) J: 5 vcf_l ,q O)!*lzslvc J: IJ Hffifilvt:}c$Jvc*&1J, �h -c L i "'.) t.::.iJ;, pjflj.O)�#rc'.b C 

-OlU�-OlU ct vc C' � 5 o �, IJ fitffifil�WHt--t� < �:tJiJ;:i::b Ght.::.. c < vc 17 1  YT!UJ1*, jJIIJJE 

�f*O)**].�O)Jl:l*��c Lf.::_ \,, . LiJ,LtJ:.iJ;G25 x. -CA,1&1�\M--t��,12'�, 2, 3 tc L-C 

:to � f.::_ \, , .  

if, �WHffifilvtffl,:ttg0)��5cvcfG C -C �1L�f��h Q O)iJ;"tfJi --z::-25 Q iJ; , c tHc!UJ L -c 1., ,  

< "JiJ•O)�{t��;E L -c '  MiJ!U,12' �MiJ!U� § 0) 7
° 
7 1  * lJ T 1 - ,  :Jfr'JO)jlJ!ffttJ:. c·� tet!1ruvc 

3'E5t1th� L-C :to <  &:,�iJ�25 o.  c ;hvcvtiE!���. :lfr'dfJ!UMiJ!IJx:l*iE!��vtWffifiiO) c c, ��. 

iU��. :lfr'd-OlUJIJ!utiE!��. � G vciE!�1iJf5E�!UJO) 7
° 

P � :re !7 r Jtff:�il�$;t;o--t Q cc c Lt.::. 

1., ,. 4-@v:t c 0),12' --c-3c5t--r:-tJ:iJ• "'.) t.::. c c  ���ob �·o ��tJ: l  , . ?Jzvc, MiJW� 25 Q JE,12'--r:-�ffi 

--t o c c O)fr.1j�tJ; 25 Q .  4-@vt�-OlUvt1t'¥:5t;f:Jr�O)�rf=l,1¥J1'1UilD, :lfr'd-OlUvtx:l*A�@efilO)!UJf* 

--c-, 45-�MiJ!IJvi�OBOOvcrrb �· o ��tJ:.iJ, "'.) t.::. . Lil• L, 1:El.��vtMiJ!IJ�tlJvc{tb--1::t-CiJ!IJAE'. 

,r�� 25 o �l!t�I/J�--1::t Q J: 5 tJ: c c vt, :iudlf�!vcl.1::ob-c� L 1., ,  c O):m-���!!13 L-c 1., ,  Q .  c 

O)�{t t -t:O)iJIIJJE,'2'0)/l���ob-C,  -rob�, fd, t§.��!UJO)Jjff:$0)�J!Ii�tt Q c c iJ;� i 

L 1., ' ·  it.::. , �rf=lj1¥J�miJ;z L < :pJtJllj�fi 5 c c iJ;ffiJifJ:.O)f;t��--z::-25 o c 1., ,  5 ;iff:J!iJ�25 --:::, 

t.::.IJ; , c 0) ,S\vtffi� 55 ° J!Ii�O) s �O)�!JE��ob-C 7- 1r s::, ::i. - 1viJ;1L-c Gh -c 1., ,  o tJJ:� tr 



No. 53. 1975] 173 

��tJ:: 1, ,  c J!tb:h, Q .  t.::.t.:. Lfl{HU,B�� My--lt L66-C t 1lf{HU� fi --:d..:ni.J� J:: 1, ,�ifi.J�� Q c 

�x. t>tL, c .n t •1ruvc � Q �lt�W L -C to � t.::. 1, , . Jli1ivc,  C :h,Ltfii-¥:Wr5 vc�! --:> t..: C  c 

··e:-tt tJ:: 1, ,i.J�. 5E'iifl{HUO)�� c l*J?6vc -01, ,-c  O)rJ:15�i.J�� Q .  5E�fl{1!Uvc '*1--t Q � ��--e�W 

tJ�ji66 0 .n -c " ,  Q c c �-� 6 :"J i.l;, ,wux. �tfii-¥:Wr5 veto 1, ,  -c �1. �'ii c � .n -c " ,  Q t 0) 0) � 

: � A O)flffl�-�i"" Q -jJ, ��flffl® � � - � K J:: --:> -C �$0)flffltt� �ft-C Q C c <b  

Ji�fJ::O) -c-�1tJ:: 1,  ,iJ \  c ,  �x. -C F5:71-�-c-� Q c c �Dd;,1-f:f§'ffi L -c to � t..: 1, , .  fii-¥:fl{HU� c!:' 

0) J:: :"J vcfi :"J i.J\�1.  -t:" O)�O)ftJ!O){fBF50)�� c W�vc'*li! L Uf Uflt¥Fl39®vc�ifi"" Q � 

ifi.J�� --:> -C  < Q O) "(·� � -

5. ;;&- 7· -tf - /� - 0) fit:b 
'Mil.Pf�$� ��1. 7 P � '/ l- 1viJ\ 0 7 - 7

° 

� ? '/ i -c-� c fi� c t vc � :h,, �O) i:Wlfiib 

� '0 � �  vcm� � :h,f..:. WdJ:::&0'�:1:l!HCto vt Q t  0) O) vf iJ\, 00 Q HIIIJ!fHi-�1a:. t �1Jll� to 

),ffl1, , Lt..: C�::wJ.7-. 7J 1v 7" 7-. t- .7-. �1t0)�¥-vc�1Jll � :h, Q  -=f5E-c-� "? t..:iJ\ :.:Rf�0)�1tvc J:: � 

�'f�--lt �·Q ��tJ::iJ\  "? t..:) .  ��. ,HiEL�O)�J! �It.I& � .n. i t..: �- §  �O)�J!�M� � .n 

-c�wa�� � .nt..:. �*O)�O):f§'tt0)--0 c tJ:: Q -"' �wa 'g 0)¥!i'J5"�m" ,t..: t 0) c �*- Q .  

:il�tifd�!313z�O),j"*** 7''-tf- ,,{ - �1. 7J<fiffi!t�1E . .b l:1JcfiJIDtfiffi¥0)Jd����1E� 

fi --:> t.::.. -t:" O) i*J?6n, �'iiJIDtfiit¥K to� Q P - 9 � Y · l::° y � � Y. ll<fiJIDtfi�K to� Q i!  

m�ll< • :r ,., - � / 31··1t10) 1ru�:& O" 1: �n 1AJ nnJ!f!'t 0) ttmu. 7
° 

p "" 7  llIIB i- 1v � • @J $i� • rJ 
��Jt�O)ttm .  ��•fiO)�f!'tttm. ll<tt § mam. wll<�flO)�•. �ll<O)•��� Q .  

C :h, I? vc �1.b l:�Jt%1l� 0) m 1J iJ�j( � iJ\ --:> t.::. . � c L -C t ,  "'""- 9 ::z 7
° 

3l - vc J:: Q � �it¥ tJ:: c· vc 

•�O)���m�--t Q J:: ? t¥.J66t..:. 

ffi!tff § ���m,O)�Jll* 7"-tf-,,� -n, lllfW�:l:t!!r/-O J?lO) �ttmv:.'*1--t Q ��® tJ::�J!O)J& 

�� § ® c L -C *fd L f..: O) -c·, '1"-"'-C O) ��fffiF50) �1tvc!A]fi L :"J Q J:: :"J l&tt "? t..:. c < vc 

i:pg§�� c fi��vc i"" Q c c iJ;?J, < , 7 '/ 31·';-t; -:f7\ ;;&- Y �-·Jv��. 7-. 7J /'v 7•7,. t- 7', 00 Q 

HIIIJ! vC to l,  , -c  �ttmO)�;fL�. Jj":tJHC '01, , -c �1t Lt..:.  i t..:, �JJIJ��:l:t!!�:fij�f�fffl:i:t!! C L -C l l  

?xfl{HIJ-c·9BJ!�1t � .nt.::.iJ\tJ:: 66 �  (62°20. 6'S, 37 °35. 6'E) 0)�1t�:m� � :h,f..:iJ�. �ffi1f139 

�1E�fi ? c 1, , ? ni*vC;;&--" v- � a Y 1:•,Bi.J;� � (i'" td·::>'t->, �Hi.J\ 1::> Jin0):l:t!!,B"c'�1� 

ffi�%9�0) l::° y � 7 y 7
°

��fill:i'" Q C .!:  �11(�0)�{t0)$( L,1, ,wH�-c-�1- L < ,  300-�lti.J\, 

1 s .[;J_J::���fi 5 iJ\0) 1, ,f:h,iJ\vc LtJ::vt.n�f tJ:: 0 ts:. 1, ,) , i t..: �� lllltr7J<O)tt1£i.l�"'""- P ::z 

7
° 

3l -��vc���-c-� Q t .b t.1ffifif4tJ�fU!tlr Lt.:. t..:6b, {��*,,{ 9 Y Yvc J:: Q fl�v:.11:� t!:. 



1 71 

6. )k#iifii}Jr=r O) � � l )k � 

.b c���fliJWK. l 0 u .1 -;,  T • ;t;1v A�JlffJ!UO)�\�gGii z- �  4 K=-�-t. 1 PJ r:pvt.lt�r1':.1 

H:R.K-� i ;h, 7j(�t;;� < JE�7J<�0)007J(ITfi t ,J\ � t;, "? f.:_ t.:.th t � "? -c t;,fJO)¥ei:EiJ;ltij!y:fr'',} 

',JdJ:: < ,  �:iffiO) l , vc 1 A 4 13 O)� 1 ffJ!tJ, G 28 13  O)�ijtr:¥f T i -cO) fi�. � u ::z 7
° 
:J - �fit;: 

_ _,_ ___ , 

� 

H 'i1J!·J 1,1 ii,,\ 
11 lt�/1� '.,U,\,L 

0 l!cll1'i 

·---+------i>"'i-: �-----.��--.i (J) li1'd L 
: t  @ ,J:t: 1 ) 

'-----'-�-..;.._--oL:-------i 
@ m-

.tm.;, _ ; ;· � 

Fig. 4. Graph showing climatological data obtained in LiltZow-Holm Bay during the summer operation 

(Observation was made by meteorological officers on board the FuJ 1.) . 
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Fig. 5 (a) . Track of the icebreaker FuJ I and ice condition around Liitzow-Holm Bay during 

approaching Syowa Station (Large floating ice tongues are not drawn.). 
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Fig. 5 (b). Track of the icebreaker FuJI and ice condition around Lutzow-Holm Bay during the 

extrication from icy waters. Areas visited by field parties are also shown. 

177 

-0 t.::. J: :HC�;:{_ Q .  2 JJ 3 8 vc �i Am7· Y -if'- f O) f.:2sb1£�:*iJ�Wavcff:jJ�jJQx_ f.: J: ? --C', 

Wd1*iJ;J\.J::{JlMc3. 5
°
f!i < c \, ,  5 ��iJ�� Gnt.: . .:: O)f.:2sbfd�t:1.kU.10)�vc '/' 7  r- L.t.:iJ� • .:: 

.:: �tJ\.�O) f.:2sbl](�t?-i < ,  2 J'J 5 B O)lffU!E--C'�tffi� 10 cm, 7j(JJ 88 cm, J::iJ� t.:, 20 cm 0) c 

.:: 6 iJ� t.:, � � 10 cm ;@gfO),jv{ F' JviJ�� C -C \, , t.::_ .  

:*w/PIJmfitbMfttHI�. 7.k:i:a 9/lOfJ: \, '  L.1 0/1 0  --C' i t fJ: < fl\, , 1::'� 'Y l-- ��vCtJ: 9 ,  }WJJ?l 

0)7](0) .... , / -t: 'Y !7 iJ��::k L.-Cb t:. �t�O) i i rz§:JJ""'-:1.k c  c t vcffi: � nt.: .::  c �i�JfuO)Jm 9 --c:

ct 0 . 2 JJ 16 B :*Km: L. \, , !U ;h, 13 C '/' 7 - !7 7 'Y !7 f J: \, , L. 7 7 !7 '1- -t, - ) iJ � A -0 t.: t.: 2sb, � 

1 7  B 17 -1 1v F' T2 �* F' 7 1  l-- ��fiEJ3t)ivc-tx., 7](�0) 5 h 9 vc J: 0 tb � ��lli L. J:  5 c 

Lt.:. L.iJ� L.l](�O)fJJ � �t:ffi2sb -C1J\ � < ,  W31iifJ:f�lli�t� L.iJ� -0 t.::. (1EiiitJ: .::. c �t�W3--c·e,l; 

0 iJ�. � ::;t F' 71 r O)wc�O)ftJm'.vc L -c 8 f};�gf, nrJ;Ml8;f};fft.O)jJJ � --c·a!> -0 k G L. < ,  .:: n 

�t� 2 ?J(�jJlJJ vc� L-C 1::'� 'Y l-- q:tvCfi-0 tdiAJllJ C:t1 113 • s83, 1 959) 0)*5* c v�Ut��-t 0 ) .  

18 B �BfflU--c·,t;- Y / !7·��� L t.:iJ� . 1 mJJ O)@l.kTv� 1 .  3m O)'.m� C@7.K) �fflt\, ,-c  2. 2m 

JJO)@l.kO) ct Q m11•�7J�� Gnt.:. rJtU*!��:ft L t.:tJ� "0 t.:tJ�. � L \, , !7 7 'Y !7 tJ�A 9 ,  � 

JiliO) J: 5 vclfUI!Uq:i�l'§iJqillJi] � -1±" t.:> n 0 c \, ,  5 �� --c·ct -0 f-: 0) --c:-q=i 11:: Lt.: .  .:: 0) B iJ� t.:, 7](0) 



1 78 

�.7,,_ ;a; § 1'z: '? kiJ;, 2 J=J 19 S Q) "" !J :i 7
° 

3? -vc l 0{��'1:'Vl, $i�m c fl� � :h 0 � L < TI[ 

*7ii¥JtJ: � 7 - !l 7 'Y !l iJ;}f[�i::nrtuvc:l:mM1.kr:f=tvc§:. c ··n, ,0Q) iJ;JBJ! � :h. � S .b  Cvit. Q) 

!J 7 'Y !l iJ;$i lOOm vt c''vc:/ltiJ; '? -CJK�c tJ: 0 ts: r:f=t�iifti::ti Lts:iJ;, t. Q) c �im.i7¥Q):l:mM7.k 

vc §13 G iJ,vc�Wf Q)]iji��-tffi iJ;�Il[vc§:. c -c \,,  0 Q) iJ;i;g6b G :h ts:. 

�iJ;-c .b Cvi !J - -it- 7 1v� Y' �J@Jf$Q)*1.kr�vcA 0 kiJ;, .::. Q)7JcWH:t.:r.. 'Y -itQ)'.3l:filft --c, 

di-0 ciJ"-fJ: 9 '@�1¥Jvc1f:tELk G L\,,. 1J - -it - 7 1v� Y'�£ti1cYiffi}f[}jQ)7(7](11Jf¥ (7.k:fflJJc 

vi tJ: '? -c \,, tJ: " ,  c ,�b:h 0) Q)�t@iJ, G @JjK .. iJ,vt-c 1kl1Jf¥Q)fft£vc l 0 -c 1: c ts: cb Q) Q) �, 

c < '1:'t5 0. t. Q) �t;j cb 7 /1 O"' 10/10 c 1.k:l:vi�iJ, 0 t-:.iJ;, %i \,,  ffi}f[J\.Q) ts:.6btl.7,,_iJ;7( � < iivt 

fivil:t�l¥J�vcfi x. t_:. 7
° 

- 1vvc1kls,  ®C1kiJ;, i tdk�tbfrvcv:t vi 't"�lkiJ;t,,� � :h ts:. 

7 . .b t,��mibv=-0 l ,  -r 
.b CiJ;il[�JHf� � 5 -c \,, 0 Q) vi�?J!U��N.�ffliJ!Ul*t/w�Q)ijlj�--c,t5 0. LiJ, L, t. :hU 

1!-Kx�m�cL-cff11-urux� �Lfflrux� £��m���������� 9 rr 0 -c, 

ffl?J!U�Q) § 1¥J:i!WG��WJ-t 0 t. c iJ;, ftiJ!UMbjJ� § Q) r:f=tvc 5 kb:h -c \,, 0. 

m���x��&�Q)� 9 �. A,@t��1:mQ)oo�K*�� hc� 0 t-:. t-:�. *�Q) 

l 5 vc£�""'-Q)�7¥;at:-1��Jtl§tJ:�ir. � A�Q)£���Ja-Q) ts:.00Q)ffi�. �J5.1!Fff, fiiU9r�Q) 

��{fm�qfc�-t0 t. ciJ;;g�--C't50 c�x.0. 

fdLft?J!Uvi::$:�vi#lHltl!?J!U, ffl:Wsill?J!U5.E--l:hvcfdL c'Q) .:r.. 7 -it  Y' 7
° 

1) -:/ !J''iJ;t5 --:> ts:. 11 

W%ill?J!U�vc "-:) \,,  -c viFP5�iJ; tJ: < , .:r.. 7 -it  Y' 7
° 

1J Y' !l''vc "-:) \,,  -c vi ffl:� Q)���ftcffi L ts:. w 

¥$ti,?J!Uvc"J\, ,-c v:t�IJ�--c,��t-:.iJ;, A,�-=f��:h0w/.it�Jf • �M. ::i:h, t-t!!l��tJ: c'' Q)ti, 

?J!Uvc'*l L -C cb ,  3'E5J'- tJ:.ftJQ)�W, :trir--1:tiJ;!l6,�--c,t5 0. 

ff71-tl!?J!USZ:�c'vi:l:*Q)fp5�vi"" 1J :i 7
° 

3? - Q)Jlffl c't5 0. .b t,Q)Ji*tE�iJ;�� A� c 

t/w�Q)fwJ�--c't5 0 �i 9 ,  *ffi.�tJ:ff7!-�jft:tt/w�fwJ�7f:T1ffib �,,0 ��tJ: \,  , .  A,@v:tiJ, tJ: 

fJ :wJWJQ)��fiJ.,. G��'1fri� c f*fi � --l:t"J"Jff7!-Wll!j'E'a'.'fi 5 tt@ic't5 0 t-:.il;, £�vc;i!f\,, 7 Y' 

!7''� 7·-r�� \,,-C vi, '1fri�vc§ ._iJ;"J < ic'fi5 .::. cil; c,�tJ:iJ,0k. 15?'X�Q)�ir cb �* 

ftJQ) EJ Q) /±lliIEflw�jE���[Pj**Q)�rR. --c'cIS 0 ts: G  L \,, (11111, 1974) . .::. ? Lts:�15-. 1 J=j Q)  

���fl:f:Q)Rf\,,���-r-0 .::. c t,uh -c < 0- m-f*tUQ) i i  --c-v1� < 'a'.'�tJQ) vi��c t � 

x. G :h0 iJ\ Jt� · '1fri�H@ivc l 0 -c vi�14§ c-t 0 .::.  c il; c,� l 5.  JUx. vi, :fflitEvi��� 

iif'1fri� 1 00% 'a'.' § fflc L-C \,,0iJ\ ��Q)'1friJZSf:f1cllJ&��*vc L. �iif'1fri�Q)-$ J: 9 cb 

ff7!-Wll!j'Efi5�'a'.'tl1c � --1:t, iJ, fJ vc:R{�vc l 0 -c vi.JI�* T �iJ;§:. c-c cb &:xx. t,r_ \,, l 5 tJ: *" 



No. 53. 1975] 1 79 

.rZ V - ..Y a Y�ffi.'ts ;: c vc J:: '? -C,  !Hi-�1E0)1E�� �iil• Q ;: c il�--c· � J:: ? . W�il•il •Q 15 
��4l:r¥ c Q ;:  c �ti n,, \, , il�. a; o �vc �t�dj. Gn-c J:: \, ,  c .i�tbn Q .  

-tO)®, �1E� c 0)�1AO)*l�. !ff7t-�1Effl-Jtfi0)$vifftJ: c:·O)rpi�il;a; Q .  *��t a; G il· 
C.obJi1A��$Vm L, f,:LJ::--c·iJll**�fi '? -C, b C.Ji1A�O)m:1Jvc J:: -? -C�1AVC":)\, ,-C �irifiljJE 
-t� ��*il;� G nt.::.. 

-ftfivc� L-C �i�-Ol�il· G::k i il� tJ:��� IB L, b t:-Ol�il· G�. :1: c  i-> 1E7ttd�Uft��t.::.. 
t.::.tt:fm{g, ���!Hf.�it[PJ � 0) t 0) --c·�t fJ: \, ,0)--c·, )[�-Ol� t ��-Ol� t E'Jiil;a; '? t.::.. $\, ,, 
4'-@10)�*�$:�vcb C,{Jl� �i{'J(@]O)�;ii!timi��ll-t Q c 0)$--c·, �tM;tJ: � ;h o ;: c �;M 
� l..,f.::.\, , . 

:to b I'.) vc 

�J(H6?x��O)-jlj • ijlj]ZS • ij!�O)f'f�il;, il•fJ: 9 � L, \,  ,7JCl:kvc t il·'/J·b G f::k�tJ: < fib 
;h�f.::.O) �, � < 0)1J � O) �ffi- ��jJK J:: Q <b O) �t!; Q .  •m•�� t:ob�ffi_-O) �&K 
�i:@::1J� f?.. L-C.?JliJ)[·� L -Cffl\, , f.::_. 15?x���vc �t� < O)�itM<fi�� /B L  -C �!ail;� 
!litJ:i:f:t--c·, ijljJZS • I!� · dj. fvf Wi�UtJ: c· vc ;::·WJn�rn:\, ,f.::.. 'Mlll*fm� •vc�t ;::· n"h-4rvc t il· 
il·b G f�tit:to5c� --c·� c filb��vc L -cm:� ,  fJt�O)tfJ9f��fi � h o  i:p'"(·, �O)fil!J� 
�i Cob� < 0)$Wjvcbt.::. '? -c ;::·�lf-. ;::·WJ � �Jm '? t.::. . 1J\t* • iGZTFi'U::t 7·-tf-/� - �i. �
c W��b Q c ;: � t,r. < •mu • ijljJZSvc m:1J � ;h, 'T - 7

° !7 17 Y A�tl.��i�¥3m[vc t ¥3 G ti, 
f.::.. tJJ:�c L-C,G,il· G��O)���-t o ?xffi--c·J; o . i k, �*viff-? ;::'W)� .  ;::·�l@tJ: E F'3 
�K t!; -? -C�::k �)[·��� -CT� '? kfflffi*� ffi���m0)1J � K� < :to� $J:� Q .  
tJ: :to, J:: < ���-lj"-;t; - 1' L, **�'a"O)ft;{Sj-� t �� L -c < ;h t.::.I6?x�• O)�&vc t ��� 
� Lt.::.\, ,. i t.::., c l?  i c ob vc �11s?x�•�1=-�0)m:1J��t.::.. 

:ft�vc, �J9§0)il•t.::.b G��i!&ti£m$�-O) 'T /v YO)lruvClb.il•f < ;: C ��t.::. ;: C �i. i 
;: c vc$\, , --c·a; '? t.::. ;: c �!c L -c ;:  O)f�'a"��Q . 

� � 

ttJll�� (1974) : m15<JZffi:ei:tt!!.�ti,�Ui*!!l*�flH973-1974. ffiffiJU4, 50, 41-74. 
tti*JiJ6,� • Et'EE*:*:: (1959) : m 2 (J(ffiffifl�U�r..� L -Cfi-:, f-:wll<fl�U:&.V'ktLK-rJJ-t0 2, 3 O)::g-�. 

ffiffi�;.{Sl-, 8, 22-39. 
( 1975'.ff. 5 J=.1 8 B �fl) 


