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REPORT OF THE 7TH JAPANESE ANTARCTIC 

RESEARCH EXPEDITION 1965-66 

Masayosh1 MURAYAMA* 

Abstract 

(1) 
The basic plan of the 7th Japanese Ant­

arctic Research Expedit10n was the reopenmg 

of the Syowa Stat10n, the establishment of a 

permanent stat10n and preparations for m­

land survey. The routme observat10ns of the 

wmtering team were to engage m the study 

of aurora, airglow, geomagnetism, 10nosphere, 

natural earthquake observation and tidology 

at the stat10n while high level scientific re­

searches were to be made on auroral mten­

sity, auroral spectrum, auroral radio noise 

emiss10n, geomagnetic pulsat10n, 10nospheric 

absorpt10n, b10logy and thermal process m 

the upper atmosphere. Emphasis m the 

researches of the 7th Japanese Antarctic 

Research Expedit10n was to be placed on the 

study of upper atmospheric physics and b10l­

ogy m lme with the Internat10nal Quiet Sun 

Year (I Q S Y ) and the Internat10nal Bio­

logical Program (I B P ) , respectively 

The basic policy for mland survey was 

to be based on magnetic meridian which pas­

ses through the Syowa Stat10n, and on 

geosciences, also glac10logy and magnetism 

to be conducted between appropriate pomts 

on the magnetic meridian and the South 

Pole, were to be taken up as important sub­

Jects. Preparatory operat10ns were to be 

made by the 7th wmtermg team with the 

target set on a South Pole traverse trip by 

the 10th expedit10n While testmg the large 

sized snow car specially developed for such 

traverse, the wmtermg team was to conduct 

mland terrestrial magnetism and meteorologi­

cal observat10ns and also construct fuel depots 

for the team to accomplish the traverse. 

On the other hand, aboard the icebreaker 

FUJI, observations were conducted on upper 

stmosphere physics, oceanography, geochem­

istry and biology. 

(2) 
The icebreaker FuJI, which left Tokyo 

on November 20, 1965, entered the sea of ice 

floes off the Soviet Station Mirny on Decem­

ber 19 after touchmg at Fremantle, Australia. 

After proceedmg westward, the FUJI arrived 

at the edge of close pack ice at a pomt 65° S, 

45 ° E Compared with the conventional course 

via Cape Town, the time reqmred to navigate 

the distance between Tokyo and the sea near 

Syowa Station was reduced by approximately 

two weeks Furthermore, because the condi-
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tlon of the ice m Lutzow-Holm Bay 1s greatly 

mfluenced by the ice condition m the area 

between Enderby Land and the Prmce Olav 

Coast, the FuJr clurmg her voyage was able 

to carry out eff ectrve survey on the conu.it10n 

of the ice 111 this area. 

The Pr111ce Olav Coast, v,e"t of Enderby 

Land, is well known for it5 numerou5 ice­

bergs which were found m a  long row about 

30 miles oil that coast along a lme of the 

top marg111 of the contmental �hdf It \\as 

aho presumed that an open sea existed 

along the Prmce Olav Coast northwest uf the 

row of iceberg5 The open sea was 5potted 

by a Sikorsky 61A helicopter which is capable 

of long di�tance reconnaissance flight 

The FuJr entered this open sea and, after 

crm5mg m a southwesterly direction, arnved 

at the edge of fa 5t Ke 5ome 40 m 1ks N KE 

off the Syowa Station on East Ongul l,land 

However, ttns was one w111te1 f a,t ice vvh1ch 

had been formed "mce Apnl of the preccdmg 

year Because tl11� ice ,vas considered too 

soft to hold a large ,1zccl 5now car and also 

became 1t woul<l take the Fqr a lo,1g time 

to break through, 1t wa5 decided to carry 

out au tran�portation 

(3) 
The bu1ldmgs, antenna and n,hiclC's at 

the Syo,, a Stat10n wl11ch had been clo,ccl 

smce February 1962, seemed m good cond1-

t10n outwardly, but the summer of the pre­

ced111g year, wluch had changed the many 

wmtered fast ice of Lutzow-Holm Bay mto 

11( w fast ice, also had played havoc with the 

base and the bmld111gs which were caught 111 

frozen water, In particular, the pmve1 hut 

and mes, hut we1e damaged vVhen dosmg 

the ba,e 111 1962, I had left two 20 KV,\ 

diesel electnc generators winch I believe 

v,ould take only about 48 hours to restort> 

the operat10nal cond1t10n, but the fact wa, 

that 1t took nearly a week to clean the ice 

off the generators, dry and reassemble them 

The 12,000 horse power Fqr. unlike its 

predecessor the SOYA, was able to advance 

up to five miles from the P1 mce Ola\- Coast 

by dew·lopmg only about 25% of her full 

pO'i,\t>r However, the reason \, hy the Fu JI 

,,vas able to approach so clo�e to the coast 

was partly attnbutable to the fa\ orable ice 

concl1t10n 

Air transporta t1011 of prov 1s10rn and c­

q mpmen ts began from the end of D<:cembcr 

and was completed at the begmmng of Feb­

ruay under a polar high atmosphenc p1e,�ure 

and under the same weather cond1t1011 as at 

the Syowa Station Durmg this pn10d, the 

operat10nal rate of the two helicopters 1 each­

eel a high 50;:i out of days f eas1bk to fly 

Vanous huts to accomodate the cqmp­

ments were const1 ucted, mcludmg the pov\'er 

hut assembled from metal pannels \\ h1ch 

housed two 45 KVA diesel electric genc1at015, 

a pre-heatmg hut hoU5ing a circulation flush 

toilet and a pre-heatmg tank, rad10 and t1 ans­

m1tte1 huts The bmldmgs were connected 

by passageway made of corrugated iron pipe 

\\ 1th a d1c1meter of ty, o meters Thus, the 

Syo\\ a Stat10n was completely revitalized 

About 80 kiloliters chescl 011 b consumed 

m one year at the base for the diesel electnc 

generators, excluding the fuel m d1ums to be 

med for mland survey t1 1ps Tlus tune the 

tran,portat10n of diesel 011 for genciators ,,as 

earned m bulk from the FUJI to the base, 

z e, m two I-kiloliter tanb installed m the 

hel1cc,pter and delivered to six ne\\ h con­

<;tructed 10-krlohter rubber pillm, tank, and 

one 20-krlohter alummum tank 

,\ rhombic antenna was constructed on 

an island off East Ongul Island \\ 1th du ec-



No 27 1966] (2155) 

t10nal beams toward Tokyo and the mother 

stat10n, Mawson. The establishment of tele­

graph and telephone services with Tokyo 

using a 1 KW transmitter was completed on 

January 27. 

On the other side, the FUJI started her 

voyage southward by breakmg through the 

blue ice on the western side of Ongul Island. 

The ship advanced further m the Ongul 

Straits and finally succeeded m berthing at 

East Ongul Island More than 400 tons of 

cargo had been air-lifted from the FUJI to 

the base, but the FUJI berthed near the base 

m search of ice strong enough to hold the 

snow car to be sent ashore. 

The snow car was the KD 60, which was 

developed specially for traverse trip between 

the base and the South Pole It has the fol­

lowing specificat10ns and capacities, resistant 

to cold up to 60 degrees below zero centi­

grade, operatable up to a height of 4,000 

meters above sea level, durable 6,000 kilo­

meters tnp, eq mpped with seismic sounding 

mstrument, gravity meter, 50 W SSB trans­

mitter, gyrocompass and straight steering 

navigat10n system It is also eqmpped with 

berthes and a kitchen for a crew of four and 

is capable of pulling a load of seven to nme 

tons at speed range of 10 km per hour to 15 

km on even snow 

Facilities and instruments for observat10ns 

m upper atmosphere physics such as multicol­

or photometer, all-sky camera, spectrograph, 

aurora radar, nometer, continuous measure­

ment of VLF emission, magnetic recorder 

and hiss recorder were completed To m­

crease the meteorograph system, the automat­

ic Rawm system was successfully mstalled, m 

addit10n to a hydrogen gas generator and a 

tide gauge. 

On February 1, I nommated eighteen 
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members of the wmtermg team led by Dr. 

A. MUTO. 

(4) 

The Fu JI sailed eastward along the Pnnce 

Olav Coast, reached some 25 miles northwest 

of Molodezhnaya Stat10n (67 ° 50'S, 45 ° 50'E), 

and berthed here where the Soviet rehef ship 

OB lied already alongside. The fast ice on 

the Pnnce Olav Coast, 10 to 20 miles wide 

durmg the past month and the northern lme 

of the ice floes at about 40 to 50 miles from 

the coast, had turned to an area of loose ice 

with an ice concentrat10n of 3 to 5 The FUJI 

stopped some 15 miles north-northwest off the 

Molodezhnaya on the edge of fast ice and 

paid a visit to the stat10n by helicopters on 

the mght of February 3. We were welcomed 

by Dr. N. N OucmNNIKOV, the leader of 

Molodezhnaya, who personally guided us 

throughout the stat10n, our nearest neighbor. 

Next day, we visited OB, which was moored 

to the contmental ice, and were welcomed 

by Captam KuPRI and Dr. MAKSUTOV, the 

leader of the 11th Soviet Antarctic Expedi­

t10n. In return, Captain KuPRI, Dr. l\,fAKsu­

TOV and Dr OucmNNIKOV paid a visit to the 

FUJI where a mutual-welcome party was held 

by the members of the Japanese and Soviet 

Antarctic expedit10ns 

The FuJI started her westward crmse on 

February 6 and arrived at a pomt 45 miles 

north of the Syowa Stat10n A helicopter 

was flown to Syowa to bnng back five sum­

mer personnel who had been left there, and 

we ba1d farewell to the eighteen members of 

the wmtenng team 

The FuJI contmued her survey crmse 

from Prmcess Ragnh1ld Coast through ice 

floes some 20/60 miles wide from the ice front 

m a west-southwest direct10n On February 

9, the FuJI pushed southward through the 
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loose ice floe filled with an ice concentration 

of 2 to 3 and discovered 011 drums on the 

shelf ice mdicatmg the place where the MAGA 

D,;.:x, a relief ship chartered by the Belgian­

Dutch Antarctic Expedition, had berthed 

seve1al days before We cast anchor at Gla­

cier Bay and on the mght of Februa1y 10, 

we ,vcrc v1s1ted by Mr AuTENBOER, leader 

of the Belgian-Dutch Antarctic Expedition, 

and h15 men from Roi Baudoum Station 

The f ollowmg mght, four Japanese members, 

mcluclmg myself, paid a v1S1t to Roi Baucloum 

with Mr AuTENBOER on his snocat, and were 

given the opportumty of tourmg the station 

The Belgo-Netherland party gave m very 

cordial recept10n and hospitality dunng our 

stay at Roi Baudoum 

Early m the mormng of February 12, 

the Fu Jr contmuecl her westwa1 cl voyage a­

long the Prmce�s Astncl Coast and on the 

mght of the 13th, she took northward c1 u1se 

for home via Cape Town 

vi 1957 j� 2 fJ UPi;f P1i1JililJ1-l�1tJ*, G {1( r=-:t:::d_: 1) tiJU}!IJ[�id]I\ tl1 �hf_: L ;1), L, *iJiJ� -ff:0:-C 2D 

") f _: 1 �=, ii J 0) :=tf'51 l l WC'.;':: trftr ill� ft 0) 7G Jl �I� 3: ti:: fl1 tB c L -C, l 962i:f- 2 Jj 8 B � t ") -C 

rJG:frrl;Uti:. vt Mift � h, m ,!-[iii MUJl1J1Jt* vt r�-r !ffr �:ht-=. 

rnr%�.liliJ�H&t111Ji1-�?:�nt c L -c, �r�!tJjJvc 1 ;;s mr&r&ll'l t RH�:Lt!It�0)3f'·::¥P%!Jm O)J;x.:1ct�vtm 

�IUi!JHIJ�::ir,:JO)trf*'rir vC\i,f_: rJ, biJ,rnvt)}r(�Z=t 0)-c ts:. rJ, 1961'.q- 6 J=J vC,l-O)Jc�"ll�JU_:. 

1q'1fiJiliJ!Jk vc. "b t,J 0.lt1z:i:twr111�l'1'Jfrli:!Q* O)�Jf:1c, tili�, ��, {f11t!':'°'t�r; 0) 1JirjiHcvt�WJffJJ icb 

t:: ofD2/lllj� Q-'.,� C � ,h o-·J;' 11=Jt�::�dBJ}r{��� CL L 0) ffil�fl\J11§c1_1t1), 0> 'ti 11r1@1i\UJ11JO):p:j Utl 
iJ ,�· -W, JL!x.J�icruHt:h t-= 1962'.fT. 2 JJ ;3R0![S;:f-+'=¢:t.!JIHJRt@Wr5J!J� J�i�vt, IL:izJfHtif'I['.'.\1YJiJ,v) 

;rttn 11

] tJ: tt 1i'1). �WST. LL, -t J;_ -"\"'7J' VCifJtilJitffi{Jlij�j:f* O)�JJ f:lrl �{@�ff_ -t 0 l 5 ?Jc;J� L f_: t�t\i \ L 
5 J=J' H j,��·f1!'.} :fr�f\;vt �41{ilJif&/Jllj�,fi[:X.(!1�$� l LL ?�Jlfil-t 0 vc�, � b L Ii ,)tt�IYJ�:JJfIZr::�1:tt:111 

f-" 1 Tl , '-1', j- 10-- k'L /-'- f{'· '1£ -cl'- 'C' f-il',f!i· "r.,k--'-- -1- .;1J fAf'+ 1,-,- 4 _h rf · L ' 11'.,lx'.-U''Jilt ]1'-11\/Lr-cr:JlJ�,; 01§;1ftf0_,;1JB:-1LZ.LL'X11'JV'-1f)J'i=f 1_: 

l 9G'.2f�. i,_ ::;f: i:'&lf_:[ '°'-t P� [:ill 0) tTI�9J � 5 rJ td� 1-=i: ; I f µft, 1=!-1 � tfi JJJHl rfI1J {-t �&::!: 0) �'1 li m �� vt b iJ: 
[5'1 OJ �;11ilii.'):i}LqJ 0)&'.,�'11. �ilfx:Ffr vc v) l < 7 1::

0 
� ;i, L -C, !]B,t038'.q-- (19G3f�.) J1t=f�vCT4'iffi16UJUJ 

Tff 1J:Ji_1f Wi 1 1t t L -c 5, ooo 7H1
� /J :t-! J::- �;ho v=-11, t-= ") t-= � Jdc :Jejj ") -c fJTU2dl1JfJr:'?Jl'.;f;ivU:':) t-= 

I) {fij _[ .(�'t: fr' Iv; fir Ii vt,l- ;f1,.:f h I TJ 1 y 1,� J m, I ;7'' l/ 1 '/ -,, � J t& (C.)_1_� v) \i \ -ci,1.t: I O)i:ft:: 
11Hi �-t-r 67_)-n \ tdJ:, J!i(itr;lJ� �17c:e%L�� f'UU� Ii ,r,;g� 'ti ---_)1&z;-vc =fJE LL' WUit-3< y ?'�A� 
� 0) ,;6 �Kll�U{f O);,,\M�7Dl JG �IE u"(=.j"�iJ� J:$0) IHHc� § (i1J l L -c, -l-O)�,;\!y�wf �t �[W1ftJ 1=r 1Jz.1+s 
wr Jt* (\l\/J ,J[ ! �'i L' NrJ�J df::vr/1 q11� � ;h,/:=.JE:3 L ffit�1e!VJi�f!l Frrl4t {J/11JJ,BrlPb �ht-= 



No. 27. 1966] (2157) 49 

lffl--t 0-:=. ell'>, 19634- 8 }320B O)lffl�rC:fol,-CtR:JE�h0 l�vc, �:s'zJ4�t:f�ffi CJJ.rf-+ 

ti l l, '5) vi7JdEWlB'l�� Jl* l--t 0 ffiffi:f:-JQ:f:]!HiJlUHiOO�F9� Jl* (JJ. rH�� l l' '5) � 

�vt, WJffi�1JlU�OOvc �l, -c JI __ f*1¥JHrmi�--t--t 6bt�. 

� oo*rm 0) �:rzvrc {fl , JJ{llUFfJ 0) .:r. / :,/ / t we� tJe 0) 9£� 0) t� 6638if.oc=tMHt vc ¥J 5 ii 2 -=f 

7JF9il�H J:: � h, 19644- 2 J3 vCvi�tmHr;g*vC:fol, -C::k��J::��HO) t�66�¥0)::k��l: 

� KC50��J§ L -C��1i]f��frtJ: '5 @, lfrti{llUB'dO)fdffe:, i!lfrffe:VC=_fJE�h -Cl,t�*�­

{tE, ��-={tvt:+.0*5c '*ft J WJ* l �vc*�11<.£ , ;," v 1 v -v � J -{-O)fm 1171 Y f'J � 

�1l<.£vO%*L -C1l<.WflJti*, ffi:f:llii!lfrO)tJl�, f*�l lJ :1--:; i- �JvA�O)®jJ<.l O)J:t��� 

:f:-JQ F::.t,?EJS� L -c � 00 �rm vi)l! A, ti. 

a:Hlo39fp (1964:¥) �=titvc:fol,-ctmmuwJJt�•*917iiF9, wc�t __ 1HtnA•¥J 2 ii 5 -=f7JF9 

�!3"tr20ii 8 -=f 7JF9il�H J:: �h, 1963:¥ 6 }315 B B *$vl11*�1¥Jffit=a=531J� ja$;' CJJ. rffit'f� 

Cl\?) vi1¥Jffi�!ff]vct5k0 -c 0)£*Hi00� i C 60, 12 J3 14 B ffiffi:f:-JQ:f:iitm&U®'E�fl�*:g:� 

ct1. rmffi*£� t l, '5) O)tR:JE�1tt�. 

1¥JffiflJlUO)�htlLvc�l ,-c, !Mtr�viJlffr1ti'O)iaJJ�1t-c�ffiffil�c5t� 0 t 0) t 1963:¥ 8 JI 20 

B O)lffl�tR:JE� J!k t 0) 0), i*ifqyjHi�ftf;z�ffi66-Cl ,t�il\ 19644-12}3 24 B �43���*vc 

:fol, -c El ffi�i*vc,mffitlli:f:iflJlUvcxt--t 0 iaJJJ l §1 ffi�i*htlLfr%vc, -t O)iaJJ�frtJ: '5 ilfrilfflJ 

� �1Jn--t 0 i* �ii� nx: "iL L , vt c 66 -c @ ffi� vc 1 0 1¥Jffi tmmu x:!*ll � � 0) § � J! 0 vc l, t� "'.) t�. 

a:Hlo40if. (1965:¥) oc=t�JC:fol, -ctm&U�m:¥:•¥13 ii 1 -=f 7JF9, tmmuwJJI�Jt¥J 9 it 9 =r 
JJF9, wc�trimAJt¥J 6 it 5 -=f7JF9, Jl7ID'Cm:¥:•¥J 2 f� 2 -=f7JF9�!3"tr21fa 9 -=f7JF9il�H 1:� 

ht�. {R0-C, ffiffifliJlU�OOvcl,t�0i-C-vc, ffltJ!UFJ'JJ!�-¥;30if8-=f7JF9, WC��mA• 

¥Jl0{i 2 -=f7JF9, fliJlU, �'8, Jl7ID'Cm:¥:-�*9 6 ffiF9, fliJiU�!!JlUfl.Jl*i14--l-0)@¥J 1 {iF9c-, 

��¥;48fiF9��'� l Lt�. 

2. � 7 lXW?JlU� 0)${rm 2:: linx: 

1963'4-12}3 14 B 1¥Jffi*f}�tR:JEVC J: 0� 7 {'j(�flU�§t@ivc£--:J �f-+ttH��vi 1¥Jffi*$*l% 

'.i:, ffll;ffl:ffiffix�'.i: c jm� L ��*fim�--t--t 66k. -:=. hvcJ1E;"i['b, 38fpg=_f�)C§t 1: � ht� 

JJJ{U��, im{8t!IHJJx�O)�J¥vi1¥Jffi*$vc:fDl, -C;E66 Gh t�i:J%�'*1, ,l-O)@vif-+$tf�ffi 

ffi:f:-JQ$�iJ�§t��O)iajJ�fl-C' -:=.hvct5t� "'.) "(l,t�. 

39if.oc=.t:nvc J:--:, -C�;i1 Lt� KD60 �J:]i[vi 1965 if. I J3 3K.7t$: L, 2 J3 ii� G 3 J3 vent� 

IJ ;g*VC:fol,-C�l::&\���M[ Lt�@, 3B'ittlvi I JI *�I. 5 lrlt�ht�. a:HlP£:f:-JQ��vc 

c5t� I), 'l jm � Jv.:=.1, � :J :,/ 3 � :,/7�£:ttgm:¥:133 'l jmtivc J: I), a:Hf0£:f:filO)!l17ttJ1�vc7Et 



50 

i, , t� lli B3 ,  *Uffi}vi 2 J=1 6 B &:ifilO)�tt/c 'a:'t�� L -C 1m00 L t� .  

(2158) CT+Hlli�:f-+ 

w-HlE:tm:t�W!,nU¥Bftf-l·[r:lfil vc£ ":51, , cfl}iJ1j � n 0 �:@itm11111 v1 , JE'ffitm11rn� 1 rf?ifl �11:.ti!1WJ 'a:'-t O) 

1�J � t -t  0 .  fE'Wi'tm1111J t vt"=tf,k@fJcJ=cb 0 i,, , vt*ffl J=t@:nr:1'Ji\U%cJ1:Hc�M!!:-t 0 ,t,�n· cb 0 ti 

�LI':1@1WJ , i t� vi OO�(l'JJJUJ!IJ�O)-ffl l L -C ffil�ia;Ec ;E� G h t�f!Ji{J!IJ -C cb 0 wf§'.tft\U!IJ d:: 

vi� �0) $fMW§'E 0) § EI''J'a:' t "'JifJliJ11J tJ: G rf tc:JriJ1!Ec cb 0 .  11J � cl) ��- v=- cb t� ":) -c vt , *.M{P'l fit 

@j vC]i1s":5\ \ L fE�tW'l/JlU vi ±7Y13tlrMJiJ,  G mt1�""- ,  7i)f�fm/J11Hi El *'+f1h:&::�&fJt:�i%t-� t�$;' 

CWil�) cl) 1t•'a:'mrc r*lt='f�H[r:lfil�JfJcm)�'a:'�l±l L -c r=M-:lJ�""-,  �/,t'.':Sfotrtat- 1·��'2:'ttc 

H'¥:t�4:fDfmiJ , G Wit=t�""--t h-th{�t�1�16 1f1n:}JVl:J��-O) J=, 1*itiE*ffl)""-HfJt-t 0 Jv � ;viJ : 

;f� G h  -c i,, , t� .  WHJJ�vi 4 J=j 24 B f5fffe. ,  t� IH�lH=-H 1J-1 , ftUJt'a:'rniS-t 0 d:: :;l:tvc ,  mr;.ie, O) Jv 

� 1Hc1ft ":) -c rii � 0) A�'a:'-t-t Cl_) t� 1�t� f1�rm�·vu1*;r�*-+l£-=t:ri1)!If1 �1� 15c0:f11 1:1�H ,  fnl 

:;}fZic-?rtimrJ,f v=. � i,, ,  c �{-tt�1tiJ: fitJ: bh ,  6 J=J 1 6 B iJ,  G 3 @ H=-bt� v::> c i1%U�10)3l/tiJ, cb v::> t� 

19641:!=- 8 J=J 28 B ,  f=l ::tfl�J4lt��;i!iBf-}rJr· vc t5 1,, , c �I L t�i!M1�Uitl'Jvi ,  3 J-:l 18  R :1st <  i) � .. :t �f ,  

�:t: r�cJijgl&'. T O)T::J'�b '2:'{fp 1, , c ;ft7J( L ,  �:1K� 1 J_, LJ  d:: {ipi; � h,  6 J=J 28 fJ , 29 El ��;.t ;l 

1Ji0) J: 7 J=J 1 5  B �I, fVHlt1ffvc 5  \�_t � ;h,  mt�H1fu�JJH'Jl vi[vHlt1/'Jfi='Ef vt-j}[J�-t 0 � l l L c ,  

Jtt11i d:: ltl 11=Hc+J.�{ i!i:�UmJJ!5J vc*;A � h t� .  ,1ru�ffl*�� lJ ::1 7
° !l � (S6 1A) 2 i*vi=�IB 

T16 "3'�Il£j vc t5 1,, , -c !�;i!i � ;h , 'JcJ5Y: d:: ITI}ll--t vc2 lfflt�<:-li-r vcfdm 2' h, 8 )=J 2 1 f-1 1 J. LJ :=.� 

MfI�-*. � n t� 

[5J 1�1iiJ1lf� v=-"'J\, , -c vt , I� �tk-JE vc-5t;:s'l. ') -c :@r :±J%t�WHtID!1J\1J�'JN-O) J& }2h ,  �lit�� fl tJ: ":) -c 
� , t�iJ , ,  1 � C J  £J:O)im,1WHlTilfT 7- r �Jt]�o) fm , 7 ..8 1 B iJ , G 8 f3 i c 1 � CJ  -jJ[lffei � 

-@;-Y_) c 9E�tJUEL:s'l.1iJl! f�,  7 J=J 1 2  B iJ ,  G 15 B i c 1fl:!J)jl&)� vct5 1,, ,  c:1:ti 7 ?kr%J:tH�'! 0) i? lfil�ll f�,  1 0  

J=J 1 HJ 1) •  G20 8 i c �=1= 1-U!HCH\, , -C KD60� J=llf O) 300 km 7t fl' T  7' r �'2:'frtJ: v::> t� 

� .11E vt;ug4Z-�ifT� L ,  *ffil iJ ,  G * l=@:f-+'¥:H� BJ r-ntit- 1 @iffD 0) HENRY FRANcrs, JR. L\ O) J;,._ t,:: 

}J l l -t 0 � d:: vc tJ: v::> f::_ :;t- 7"--lf' � -> �  � vi:*�r:j::i vif5%d� O)t§'�O) -f !CtC) iJ ,h 0 "t cl) l L ,  -t 0) fi 

!fvJvi l*f nui c�x.WiJ ,nn 0 � t v=- L t� 

1&/Jl1J j5J[P] 11 ;r,�QJ l L c �Jj l=J , ::Jt ffiJ , NHK iJ , G t:.lfViHt-& 1 i; !J , )Ji1b v::> t� ¥1Uf! l7j � v=."'J 

i,, ,  c vi tJi/l!IJ l�d� O) @Ji O)}�ii� 5 v-J tJ: i,, , �.J.J,Hc cb 0 n : ,  Ilx1t rfi illlJJtJJ f'�'1 r=!, 0) "£.f� fi \f;!J vi l�l�i v=­

$ C [5J K 0) llf i  lf� '2:' 5 v-J 0 t 0) c L , {�� 7Z -t 0) fill£ {J[IJ 0) 5tU'.Jh� fr vc Q:, � tJ: l� i'i' vi Wd � {:t vc �i� --:5 

�£RO)f�3f�vctf 5 t 0) c L t� .  
!J,  < L L� 7 {kftl{l!IJl��O)*-fiif»t vi� < t--d--_) 1:) ,  1 1  )=J 1 0  S 1 � LJ  vi*J?-J�{fut.1$.fl] !C)\. pcf L ,  

1 1  B iJ ,  G 1 @lb' l� t 0 c TA�d;,1- �'Jcj L '  1 1  J=j 18  F::n§t§ T{li�vc:}, (,J 0 {Mf'if;'tU-!J� , r:J::iN::t�'\I)* 



No. 27. 1966] (2159) 5 1  

3 .  H imi � � 
C 1 ) 1965::¥ 6 J3 18 B 1¥Jt=t�iJ�tk:JE L t-: 1¥J;filliflll�IJ::¥<Xitlmi (� 1 �) 0)-ffl c L --C ,  � 7 

�u��tl��M�, ffi�U���O)ff�, ����0)¥fi��O)�*ttlmi c L k. 

c 2 ) n�u� § c � 0)7�Hil�Jt� 2 �0) c � rJ .  

C 3 )  filt'8tt�F�5J!JT�� c :±.tJ:�J¥4mJ1r:i vi� 3 �O) c � rJ .  

C 4 )  � 7 �� ( 1965'"" 1 967) 0)�113'J{"F*Hlmivi� 4 � O)  c � rJ .  

aB;¥o£:t-ig 
JE 'ffi fl /�U i[g),_£:t-ig c L -c J'.".,�fJ:JE'� 1E � 

1966---.,68 1967"-'69 

fr& C�i§i !i¥,o.f.!, 1=.!J&.w:.� 
,f2J 

p 1r y r v:. J: 0mi§i�¥,o:flf 
tm1JlU l7J OOfrf!J 

173 � waj 1E P'-J�;;m1tl7J*ifrfHTift c L -c r'1 [4:""-l7J/JlU:lm, �1.k, tmlW: ffii� i -C 17J�1t :tt!! ji l7J }Jt 
173�K ���-c���� �. ���l7)�� c�K• *· 173���17)�}£, �� 
A r tmv:. .:,f ��- �JH� J: 0 JJU:t-ig 

� � IDi /JllJ JE'M'&V-W�fl /JlJJ 17) � frf!J 7Jtf91:flJJJJl7J3't:� *I* tvt 
( ,rn i§j Ji' 1:. ¥a' mi: ff' :t-ig 

:f:1c1t$) 

fiiJ. 
J! * ¥E�:tm. 1[/ilft;tm, Ji{J3:fm, Ja-{±;tm, fl1�1J;tm, {1£llfil.�, Ja-a;tm, tfillWJ;tml7J1t� 

JW�:tm. vs{§iOO, -=t���. 1i v- :Pl7J:L�� 
�('t�l7J:$,ff� 

rJl �� 45KVA ¥Effl:tf!P ti, �*� YE-f±tm&U�Vml7J;E�, }!� [qj ti. 

l.m KD60 X 1 ,  7 .::.  -=E- !f, 7 oi- KD60c)5c x 1 :L�1Jr:l 

� � 11 
� � m �  

}£ 1t if! /Jl!J 
7Jtf 9i: fl I� IJ 

- t1 1J 7 1- , 7· 1v r - -lf ­
Kn20 X 2 i3!d[t; 

18A 
4 5

} 10 5 
6 0 
7. 5 

24A 

13 

11 

KD61 X 3 j:�1Jr:l 

1j\��/fiJ;tt,:\l; X l �ji_ 

24"-'30)\. 



52 c2 1 60) cm +�1{:r-r 

- - � -- , - - - - - - -- I 
- - -�----�-- -- -- -�-- - = - -

1
=::,� ---- -- ;-;- --

1 7E 'i'i� Ml 1Jllj 1 Mf J't f& {!IIJ T !f'i� 
, I' l ' lj ! 

I 
I 

-=f P3 

- �-'''�--�-- I 2J --�-- 1rr2 I _ ;J: _
1 J_ 11 ft; t� I �i;_; i: l ci���sig� 

I (1 ) 1_1)· ffft\1111 11 I (1J Hrrjco) )tEir i 1� n 'il7, � jtJJil,PrJ l -=rf3 
I (2) �---7'-77 / 5 

I JJ!IJ )'C: 
I 

1 

j� JI[ 
I 

I 
v:::.. 1 6 MWJ , (2) ,l:ili::lcO) ;}';/[ 1 1 , 254 

1:Z )1C I {Jllj )1[ 
I I (3) ;;t - p 7 / 
I 

lfil tRJ� :1 )� p=. l I 

6 Jiliw1A 3 W/lr 
j tg M: /=--�\ �wc1rJM11J1:, J: cJ 

�ffJUJ:�O) f:_o6 
tcM1JllJ� 

,;'g:1t1ff Jm 0) 7£.11 ] ?6?. 
JIIJ 

Gf, mK )Fa 
l'g, f"'I 

(1) !!�!�
!

� , I 
� 1� 

(2) I f'iJ M x� �� r& 
Jllj 

(3) 3C 'A (1Jif f Jr 

/�( 

I -1 ;(rtrt{)lu _I _ _  � 
j Jfu!i!ii�ll!!K.:to lt 

I �Ww J: (}lttii\11; I 

/ 6 PN��{]ifjfff %� �Ji,!f,J;O) wT ;Ft 
/ 

I 0) 1yf 2,E I 

I 

I 

I 

(1 )  ::,J- - p =j [/ (1) 'rIT:M!f }�1 0) � 

- 3< -�Ji!JFIJ llHYi,iYIJ 
(2) !J ;;t / - 3<  (2) VLF 1li&l 

- �"'v:. J: 6 I[ 1J1 1J� 
]1�ru���xfm1JliJ I (3) tS:{]i'F{Yf.�rti 

I w;· J: (} ,·,� 

AJr"'·�*�O)� I JwJ � ,t \ \ \  

l��tl!flch r:-.. i;kj-j- 6 I 
wfYE 

'.X -::,  = r:t.!.  

tff:tcf O) {� lj� 

-

llBfQ�J1lz Ji] ill 0) !) 1 '/ ,t ;t; /V .t,_ 

1:l�*v=-1'.xl-l 6 ti1r1i �Li ��i=, ,c.., c 
?j}f ?iE L f :_ �rJi;ig dl.l 0) �­

JLt-* r::. /3kJ -r 6 ?ilf 

I (1) ffHilli1#l fc, l 
I o 7c 0) oo � tm-
1 t!D( 0) JtlfljZ 1 t �j: 

tr'JwfvE 
(2) �m-oi1111z ;ri1 

I ;zn::. J,5 �t 6 till 
'I 

:L;R 1 t ·,cf-: (J:J W '.f E 
-- ----- ---

[3
-;�-j

-t
g�-

fd!/111]
- ' -�-----�---,----�- -1 - AIJlli�VJ&JH 

I 3fl�Jr'ci�iH�i!H=­
: J: 6 ml� Yfil f1111it 
j ;;71 o) wFvE 

16 , 389 

2 1 , 647 

70, 248 

7, 470 

15 , 077 

13, 220 



No. 27 1 966] (2 16 1 ) 

�-- in£ Jl: 
---� 

imrt'iJU±�rFn El � 

{,;� 1m 
KD60 C 1 -t;) 
KD60 $ p 

PO 

KC20, KD20 

�J:.I![= :/ :J  :/ (  2 -t;) 
7 :t - !7 1) 7 r 
BS-3 

17 ;::. -1::" f 

� � isl 
* � * *� (2) 

IKVA 9e Faw tf! le§.. 

45KVA % 111 �J; (2) 

7f cef;'• 
l'E!, � 

20kt !7 :/ !7 

l:: ]::! 17 !7 :/ !7 (2) 

10kt J::o 

i:r 17 (6) 

�c � � f� 
'fr. 71( ?Ju vrn J8. i'iX 

['BJ J:. �ti � p 
IJ U  

fFj 71( !7 :/ !7 

/;;: =t .:i. - A !7 :/ !7 

!* '* >'11 3]l Mf JI: 
w 5X ?Ju 11rlt i'iX 

� I* Ti (1) 

Ji ft 
IKWSSB (1) 

� )El � 1a tzlt (1) 

�p JrilU Fi 1t � (2) 

FS � {� Mf ti. 
50WSSB (3) 

r =j :/ � - / ;;: -

mu rim lji 
� q:i irl tr 
Ji {� J§ r - 7· 1v 

� )ry)t � @i 1c JI: 
� n 

ft {Ea, ji '/ 1) :/ 

ti Im 
7f t* Hit 
?fl. � 

53 

4 £ IR 5t 
ii !] 

r 
Vm 

39 4 £ 40 4 oc 
89, 706-=fFl 35, 357-=fFl 54, 349-=fFJ 

14, 965 7 , 634 Qt{ 11� 
2, 8 18  

2, 42 1 flfl � {;� rFo 
1 , 690 

1 , 090 

1 , 200 

2, 922 

1 , 250 

1 , 700 

150 

3, 990 

2, 25 1 

775 

1 , 825 

3, 966 

3, 422 

2, 850 

900 

524 

648 

1 , 6 16  

1 , 027 

660 

40, 401 2 1 , 670 18, 73 1  

8, 200 

500 

1 , 500 

3, 000 

3, 990 

580(3) 1 , 3 7 1 (7) 

4, 120 

5, 040 

602 

765 

5 . 200 5, 200 

2, 48 1 1 25kl 

1 , 266 

660 2kl 

738 



54 

- - - - - -

f.f it � oc !R ------ 0'--- -- rs ---- }J1 
I fr-GF1 1JIJ±Wct11 El � 39 � Lt 

rr 
:)fl '*' 

F!_I. 

::r, M\ 
� {i· 

� �j 

fr-'-
p � 

::r /v 1r· -
!ts. 
�� 
1=t 
Ye (!) 

,L;.. 1=1 

'l l I 1\1/ ,1 
r� ' 

II: 

', (1 lL 

,, 

i'J 

,m ,y 
,'1, 1 ,{ fi el' 

J,L J\ll !(, 
J,L JU, 1;p- " '  
J/.. Jt� '\' :1'/i 

',l Ji� �)! ,11,1 
i,,µ le , ",:_ le 
fl.I.. I.II '','/ 
1l!. (� 
JI J  l<£ 

{1 '{_ 

'I (11 

J1!.; ,, 
,M /'7 

) /.v} 1/�i f1 

li ! '! 7 / 
I 

" i 
'I {IJ 
_!-1.J.: ii1x ;\ 

I 

I 

I 
I 

I 

I 

40 '.if- It 

* 20, 980 9, 500 1 1 , 480 

i* 10, 500 

s .±. 570 

� 949 

� 1 , 500 

Eli 1 , 240 " Jffi fi 1 , 499 100m 

� 4, 800 4, 800 

{ii/i 14, 0 19  14, 09 1 

ti 1 , 86 1  1 , 86 1  {1/t1 it 
{ti!. 9, 500 9, 500 

�- !  186, 507 66, 527 1 19, 980 

65 : 67 
I I 

66 
i 

I 

c

3�1:-�q: I 1 1  1 2  ' 1 2 
I 

8 I 9 1 0  i J I  1 2  1 I I I 

I I : I i I ! I 
I 

I I Hf� fX ovd tv. ..ihght t 1) c v tl t\\.. dt�ht ) A.�-�::!Ji.1!l_ ( 1( J  ), 
,L. :!lr/'/J /(\/11111 (30'.i/ fo I [,,Ji vu 1 '1 ti ! )) , 1 1 (1)1,II,, IOKC 1 8  bhC l 7  4KC ) ,,, , ii

 J 1:lt :1,' ''-- , h \!C 160Kl ) , , ,  l 'rJ  ]) f"' \1 ,i,_1J!i1,i• 1'.ull 1 ,L 
2 5\IC') (5\1C J00 OOr, i ft l 11 '1 t1 :L1Y' 1 1 

V I  1' gJldllJ (2 2_)_tL1.:_!._:llD ''-- {1 7. �  J � ;1.,, Jt�1lllJ U& !IIJ 1,1,J J±_Y;:200c/'i "'30lrj<;\ f!:.rft , 2 ';// l 1 : : ]I I � 11 1
1 

7 "  1- /1t: JJ,, 1 -_ , ,.., a11,J111 C h� lO'.i/, -- 1 r , , i) : I 

J 
7 7 / /' I- /F �  (l; ,J, r,'; J, f lk l  r,' 1 1 1 2 � J 1 , 1  I 
J j  ;t,. {!llJ 1 J i1l \_}., j(!] 1 f l  1. ,...,_,  1 [n] }<. lflJ-� I � i / 1 11 )  11t 'h 'n: -( /tf"+\ j 1rz. n i't � {  (j J'.J 1 / tl l � -- - - --1---- - ""'-- - - 1"'---- ---
1,J 1, ( Jtl1 ' ' 1,1t ,; , o) uJf k "'- -1 ti / " 1 1- "' 7 1 / - , -

I 
-- ----·r ·  

I 1 

I I 
/ -f  - ;L- �'"" )"- j] J< 7 A:;Ji. :_ ;l?i:t 7I A .. fi;t :. t --J lJllJllJ ( 1 1 ;.,. ( , ('.;._cl\ tl t\, 1il�h C l , [  t\'> ladn t -

,L_ i�lf )1,Y) 4- ,(�11'11 1 5 ;/ ilJ ,!- - "' 7 / - -9 - O'l lB,i,HII ( 1 1 21\1('>  0 :r /- - 5' - ,J) ,1 11 ,L 1 40\1(' 30\!l 20\1( 1 0\1 ( 
\'LI ,L.1Jii'H,i. . .  ci1Uit"' ltt ,,,n, (2 5 5t/ 1 '1 'J i:n 49m40-52m !Os) 

lf l  m.Altti "jj; J :::. : '.J J1i!fu6i S<', "': IA. ';,' c_ ,;, /fJl1II II Jtilhx�ae<t1Jlll,._ (;l,'l 1 -2 1,,1 , JUlJ:h ,. ' '!(j•)J '1.,J,1,)/,JIIJ 
1 -liou 1 h  ',Y'\ OP 6-ho�1iv ',Y'\iOPIJtt I i  ( ... J.i; .,1 J��{1 ,c1 ' f  l2G\IT I 1  \1P( 1 / 7 , 11� ; r 1 / r 1 / }1 .L�frJl 1f11 1 11 �,. / / r 

I 

I 

I 
I 

� - - - -L-_J_ I I 

I 

' / ,, "' '" <�A 'C.M ,, ,,, , , ,,,, ,\ 

I 
I 

H I ', ,\.Jt!J.;�,, r l::. t 0 =  }i_;;' ,{_ ; , 1\)1 ,illl I 
,k 1 C\Y;<r /'1A(/i,;i::. .t :S ,$Jli90))l: , , 1rJJ,i'II I 

I 

I 

- - I 
I 
I I 

l'/ , 1_ 7 7 1 i 
1\lc f �1/ !IIJ I 

I 

I 
I 

I I 

I I 
/'l, 'f t•acTJ /,Jf J\ 

I I 
i I 
I I I 
I 

I I 
I 

I i 

I 

I 
I 
I 
I 

:J./t<r 1 1 1 J 1 1  I I I r , r 1::i1 ; /70¢.� lf · l -
I 

� / ;:r- / !- f; J I  - r}) �f 11f f fl'JJJ}f I\... 

I I I 
! I I I 

I 
I 

I 
! 

I 
1 1 , i[ 7- "' i' I 
111! J �th;',, i I i'.;J I! T Fl ! J. 
Jll.Ht� ;;:_:= 1 t ;; lllLL (VI F rh,{}z#Jl 1l11 ; 

I I 



No. 27. 1966] (2163) 55 

( 5 )  '*;§-J vc. J: 0 V  .:i "/  ot * Jv A��A O)�, * Y ?1"Jv�it1J40tce 1.t , L,50� 1 Jv 0)$ff: 

�VL- ENE iJ , G WSW !CO) rf 0 !ffl7J(oo�{JU:ff.f?i?,co -C ,  s: .:h �::kf1JtH1X� c llfff L -C 1.t , t::.. . 

-15* 7 7 @W:vc.1&0 -c $7¥7J" G *9 30 � 1 }v O)lfe-� t 0 -c ENE 7) >  G WSW VC[P)1J > 0 

-C * Y ?1"Jv � O)it1Jvc.1.t , f::.. � W vc.$i t: ?1  ,y ?1 Ulfflit1J� c V .:i "/ ot * lv A��:tlltfr -t 0 ::k i51:  

ffiij0)7t{frm*\7JtiJ� ?}:ff.4=:.JE�r7.kO)it�J c :tlJE L t::.. .  �fJ'b ,  ::kf1Jt.!17J(�vi S: O)j(l3itJW O)itl\iJ\71Hc:JE 

4::. L ,  -: O) !ffl7.K@vcJJjJ!-t 0 t::..co vc. ,  �Ml�JI-t 0 ff7J<j:g\ZO) rn vt:ff. c �mvc. J: 0 -c i 'b i  'b 
c vt� 0 n: ,  � 2 {XO) 1->� - r Y 7 1 =J Y r"%J,  � 4 !XO) 1* 1::'%J vt 1.t ,f.:h t l. 5 a -c  

:iiJ® L -C 1., , 0 . 

1:&0 -c r � t:J 0) t "':)f�ttfJ c�1.k1J �  t 0 -c-t.:hvf, ::kflJtH7J"��O)�Avt PJ11§-c � � ,  
)E;g7J< k �¥1J:i¥ 8 � x 8 c -t.:hvf, �1.km��1.kfirjiq:i0) 1 � t:J viJ?fJ: < c t  x -4  8 vc 
viaBflJ&:tmiJ, G 1 00 � 1  Jv_LlF90)JiH rPJ11§� F9 vC�A L � 0 t O) c  L ,  x -4  a � t 0 -Cffu 

�$�J{;ij O) !fflM 8 c L , .Ll� 4 8 ��*����00MK�� L -C&:tmruO) �A.:h�M�*O) 

JJ1JcJJ c L t::.. .  

::kf1Jtl11j(�O)ffi�H, ;E;g1.kvc}tW:-t.:hvf, aBflJ&j:{g c [AJ-3({��F9 VCA � ,  )@�O) {JU VC. J: 

.:hvf, 1 J=J J:iiJ, q:iiiJ, Tii:Jvc-t.:h.:f.:h78%, 7 1% ,  55%, 2 J=J J:iiJ, q:iiiJ, Tii:Jv=--t.:h.:f 

.:h62% , 68% , 64%0)ffHrPJ111§ a ���x. t::.. -=. t vc.��, ��rrPJ11§ a ��50% ,  1 8 0)� 
fif!��f:if:ElO{! , 1 {! 2 t c L -c� 1 m20 8 IJcJJ VC 200t , � 2 ;tt:JJ , � 3 Mvi 1., ,f .:h t  1 0  8 IJ3J 

vc l OOt f"':) ,  'frtt 40 8 IJ3J 400t �£j:{g{1=*11§:tH:::.&0 < &t-tg}l� 8 �' ��it c L t::.. . 

4. 1i ifJ � � c� 1 ��P-�) 

( 1 ) ttilfli:Wlra, ( 7 V � Y r }v-1.k�) 
7 V � Y r Jv A.�$, �*vi�JU:: �vc. � }v �Jv Y O) AN ARE, Rrf' IAMR (5f;O) IA 

AC) VC.�\, , -C*:ff-0)7.k�vc "':)\, , -C {XO) 'l�lli �flt::.. .  �fJ'b 1965:ff.l l )=J  0) J=j f:if:E�Ma_vi SANA 

E Cffiffl) &t-ig-c- vt -5°C,  � - f 7 '/ (�;v :¥ -)  &:imc-vi - 12°C , --z =J / 3 - :/ -t- -v 

C 'l Ji) &t-ig-c-vt - 8°C �� L{JU:ff. J: � z.,z.,{.!£coiJ,  c 0) -=.  c -c � 0 t::.. . 
12J=J 15  a iJ, G ��t:sh 97 °E rl�ffiT L 19 B � ;i,, =- 1  £:tmit1JiJ, G 1.k��E§;ii L ,  :x.. Y z;'' 

- 1::'1 ui1¥ 0)iffiffiiJiJ ,  G itvc:itlli-t 0:1.k��rr:@ L -c , 27 s 65°s, 45°E O):f:-tg,8-C1.k�vc¥11Jt L t::... 
�flH.¥:1±1ffi:ti.mJ�E§:ii L -C  v .:i o/ ot * ;i,, 1.,, �vc� 0fflt�i ve vi{XO)fiJ ,8�l!cot::... 
a) 'r - 7

° Jt 17 Y *1: EE vc lt L , V .:i "/ ot * Jv A �!IJ 5g i -C ve]if* iJ,  G *9 2 JlfilFJ3J 0) iH]fs � 1� 

t::.. .  
b) �Joo.� 0) :ii;@vc � t::.. 0 -c vt {.!£�EE O)Ji rr�1d£ � Ji -c �Joo.� 5 vt-c ffiT �A 0) �� c ::1 



56 (2 1 64) [f1J��f� 

I -�- --- - ----r----------1---------
I 

-----------!- 64 S 
I , 

//u 
i 

I ' ' 
/ /7_-_ Jf,- 3 

: ! I ��
-'-"'-;-<)� j 1 

- , I 
I 

10 - 10 s 
r 

I 
I i--'Y� 1 1 

' I 9 --- , � I 1 ;-i------1-------- --- - -- --1------ -------- -- -- - ?i���ifa-+--i G6 b 

! 
'I 

I , >ifo;;;,/ ! I 

� I I

I 

7 :__S /F lt,,;,// ,--,,,_ � 67 ':, 
I 

1 
10 'l -v\ /L _) I i 

I I 

I
! I - +4 __ ::_:7![� - �  

t

i 
: ---t------- --- ----t e,.,_ / -lO� Mo l ode,hn,n a --i oB ':J 

: 1-_ _  a;._ 
w2��3;; // /// I P r i nce Ola ,  Coast I I 

z':_3'),.�3:.: 4 / 2-_3 fast I C€  ,,--,:/ I I 
, IO /// 'JO 1 � // , 10 _/P' 10 S vo11 a 

1
, -1 69 ':, / / Y ]�£-:-- ] ,1960 P r i nce  10 , I 

I

I 

4 - 5// w/ 10  ice front Ha - I d 
I 

1 

'-IO' Y, 2- � , 
- c�: st 

O 

-.. I _J 10 , < I 

1,-::.,_t;;zare, �\ ' -

'--i----- -- - ---1 70 b 

[ R,; Ba,do,m I I I 

l . , 
Pnocess R,g,h, ld Cor 

_ _  _L. .. 

1 

, ! 1 :: : 
JO E 1s· c  20 £ 25 £ 30 E 35 £ -'C L 45 E SO E 

81 ( 1 ) 



No. 27. 1966] (2 1 65) 57 

..... A � � � -=- C iJ; -c t! t.::. . 

c) 1¥iffi::k�1K�fil1, , ���-t o fI,j vi ,  ilttilrJiJ;K. � v:> -r .:t oyJWF1=1j�1KliawCr*, 1K*�lrn?i1t 

H U��$� 0) k�� · -O) M O) �a�+5t K�� L�k. 

d) � '1 "/ :t * ;v A��tt;lf:0)1J<A:k v:t.:r. Y !l - e' 1 w,11"  G :;t :J 7 fflJJ�� vciJ " vt -r 0)1Ktk v�� :<!5 

� h o -.:  t 11 : �1, , 0) t'�t1J tcC1Klx�?i1t11:-r t! t.::. .  

C 2 )  1kitHrl:/JWirai CM1J<J-m:ti�A-;£�1k:ti:J¥-£:t-mffi1�-1K�x �?i1t) C� 2 @�HlD 

1K@H'ribJJJi1=1j��A;JfJJ ( 12JI 27 B ff:11":ti�AiJ"  G 12JI 30 B ;E:g1K:t�:J¥ i -r ) ,  ffil�JJJl'HJ ( l 2  

JI 3 1 B 1 ��1%JiiJ" G l[ :;t  Y ?>";v ��fl¥ i -r ) , 1K(m]INJ�Jtjj C 2 JI 1 B :J Y ?'''* 7"7';/8-R'=�Jal 

i.': 1'.7 •  G 2 JI 1 3  B :J -lf  v 714T1K�;g i --c )  vc!R5t-t o .  

A. �AM (� 5, 6 ���) 

.;r. :/ !l' ..... e' 1 µ1rp 'a:'� VC1J'-V L k S&iJ'- G .>, :/ .:f:- 'Y ?' L t.::.ff7}( tc�� L '  {JU:if-vclt L *� T ..... 

7";v:;r}(W O)�iJ; § j'['b , 7}(� vc�11::� IJ c O) =f,�� t v:> 't :;r}(� vcc IJ ":)1, , -r 1, , f.::. . � L 't7}( 

_;_7/ lOtcC \, '  L8/ 1 00)7}(�0) 1¥J vCvi , ;€/T L < :;t :J  7 m]}¥1J"> G /fJt!=m L t.::. c ,�,bh o ::k�7K�U M� 
1¥JrR c L 't1¥J::!Uc60-;1' 1 ;v , lr� vc30-;1' 1 ;HcH� ��tftO) ::k!frJ7J(OO�%� L t.::. .  -.:. hviFfr 

i�::kflJf_&7J(;gvcJl tcC o t 0) c f!Jltlr L ,  {J[�O)�_& vi1¥i��JPJ vt G h t.::. . .l=!Pt>28 B ]lf)j 46°E, 66°S 

iJ -. GIZ§70-;1' 1 ;1,, vc:Jil±l L 't30-;1' 1 ;v1¥iT-t 0 @:� -�1J} ::r .-- 7-. 0){J[� vc J:  IJ , 1.b l:J v-i �  

..... f;f8-1, , vc1Z§;i£ L t.::. � vci¥i�70-;1' 1 Jv , 1¥Jl[30-;1' 1 ;1.,, 0)@:� -=�% ::r .-- 7-. 0){Jit�O)*a*, 

::kfiJtj7j(�O):{:FtEiJ�lit�� � h t.::. . 1 .b SJ vi*1M.:r. :/ :P Y  2 tzltifilii, m5t 500 @IJ!ii, .>, Y f 

03 
U6 
oq 
1 2  
15 

�!6 x 100 = 71 %  
75% 

J11s.1T ilJtiUU'Jc 
./ - '! ./ 7 500 7 1 - � J..J I 
/11: J!J:. 95 % lJ I 
tll f',' 5 " 1 11, U I 
hli.1 ;'i, 30 J I I J..Xl' 
( 7- 1) ./ 7 0tt {,-20 / 1 � J..J I' ) 

f� x 100 = 89% 
75% 7 8% 

• 11H J ,,r nt11 1 i ::1 

IBl ';- %) 11 \ fiij 



58 

J) IJ 

� - jtl] I � ;!tJj � - WJ I --_1_1if: �/iJ mi I 

c 1 tt'"'-' 9 et) 
I 

I 

(10 fl):_,..__, 11  7 f:t) 1 c 1 18rt,..__, 1 98�) (1 99ft,..__,222 rf) I 

I 

l tft +1� 1 2 6  I 

i �: :;� 1 3 I ,� I � � 
I Jill (t 

I Lis: gt 

59 4 
54 4 
42 9 
9 4 

8 6 
41 4 
41 4 

7 2 
1 7 

Y< viii o 9 5 1 4 4 

ft i, 
I 

c 1  0) 10 1 (3 1) 22 7 (0 7) 

'L� · *- 0 5  
'
1 
r�l 11111 I 23 4 10 3 

! 1-T �1:f-1- I 5 8 204 7 1 38 2 

C l· ! 1:rn�l l _ . _ 1__7 _1:_1 7)  3 1 (3 1 )  2 8(30) 

I [St( ; t I 7 5 207 8 I 1 4 1 0 I 
I I i 

6 5 
24 2 
0 2 

0 2 
2 2 
0 5 

33 8 

2 0 (26) 

35 8 

� Gt�-+� I 7 4 I 6 7 I O 9 I 1 2 -
IA( fUJO i  1 7 (2 1 ) I 4 3 (55) I 6 9 (92) I 3 3 (39) 

a I wi-�1
1

--�9 _1 ____ ! __ _  

1 1
--

0
�-I 

1 8 
I 4 5 

G" H 16 6 2 18 8 I 148 8 I 40 3 

c tu 1 .1tfiim� c ) r'q L1: atifw;bJ110) 1FJ 1=-f1 "1 J-L 0tt�1tt��-J.  

(2 166) C i t Hifl.'tt N 

86 2 
120 0 

85 8 
16 6 
1 7 

10 6 

36 0(4 8 )  
1 0 

33 7 
382 5 

9 6 

392 1 

16 2 
16 2 

32 4 

424 5 

;1,, ,1 y r6/ l Ots: 1, , L 8/ l O�{iffl L ,  JEfi0)2J% ;tl 1Jf O) /±l jJ -C E t tct <  44°E ,  67°S K .. 2D o 1m 

7}.]m i -C 11i tU L ts.: 29 EJ Lrffl,lbJ(Lflj O) f=[i fLEJ Y/r5/.J , G  40°E i -C SW 100 -z 1 1v O){ftl��O) *Jdll ,  
-H�t t' J;:, 0 :;t- '7 7 &rff ��ts: o ::. c t!J30-z 1 1v , :*l��tfill O) :xtztM� ;lfh o t\tJ:. vc�Y!:\ c %d_:,:1.k 

1Jr fif O) :Jt{tt1J vc3UI L ts: 1-1 1  I O  ts: 1, ,  L20-z 1 1v 0) l:l/1 7Killi , Jl il 'i;i 1±!11=A vco) cf o :*ftHN1K;u �r .1;. L J  

vi1Lg pn;11 L /)---jv:J' ts.: 40°E t:;1t VC;:lli /tJ L tdi1 �';J�I.J ,  G l�HC�§'J{ 0J �ffl:I� L ts.: /.J , , 40°E � * 
J- :inhffl"r;:i-J i.J , --:> -C l�fT L ,  � vC;E�1.k��IZ!=!ilH:..foJ ;0 , '5 c }tJhn o !J � }" � §c� L, iv�_, LJ 

vi30 El £P �1J :;t- ,J. :ffµ1ffl" O) Au. vcj1J,¥f L ts.: 1.k�U ��� ti:i_ --:)  -C T§ffi vcO) tf o 7J(fMC\ I) ,  * ,J. if 

µ1f[l o) �Ut 10-z 1 Jv , it.till i -c 40-z 1 ;1,, O)Jlli }2, -c '.;i;{I:1.k vcJi* L ts: 
12[=J � BJ l)) if['Jc{�:tm �fljffl L -c s 61  A 0) t /)R&[�/�fWi �� jJ � rli ffl L 1IJ ts: :=. C vc)rnx_ -c ' 

vrJj:Hc ts: 1, , �tft ts:1.ki::k. v=-� i lt 1 �- CJ  viit:1J ;fil��vi � ;s l.J , ,  r -v � / :/ Y"O)ftf';c t  tcf. < ;I 

�1.kvcJt 1�:1 L ts: r w1J1f- icts: 1, , I�fH tct :5-J(iJ J c � t-.:: ::. 0):1.kvi , �vi l 965� 2 JJ tJf5i¥- K-t� t ,  -c 
* '7 7 /frW o) ��-�JE�:3'.kiJ;"t" -c vi f h ,  1l<JLI fi-( iJ ,--;'(Jr � h ts: 2o l vc�tJ1z L ts.:-fl=-:1.k -C 2o 
--:> ts: :=.  c � ,  �3 1 G ,  rJB,foJi)ili vcilJ� L t.::rr1t , £tilimJ1I0)7J<J lJ MO)�J::V£ '5 vc l I) 9-0 --:> f.:: 0) -C 

� 0 1965{-µ. 2 [=J -:r:- 17 'J Y�Vti!. 0) [=J :s:t7 Jsl.3<({/irHi {71j fj"- v-=:.Jt L 1.2°�1 1, , -- 2 8°C �1f, L ,  iJfttJ1R;0 , 



No. 27. 1966] (2 167) 

40' 

59 

�;&J L t-: �  c t , :1K�:k 0) 
�1t:� 5 G 0vt 0 t 0) c 

t �x. G tL 0 .  
B. �� • ��MF�9 
i )  �� (� 5 , 6 �  

66' !tr JZ1s 0) c :tu IJ � W 0) tt 
@i vc .. :tu"' ,  --c vttlW: �ll!J vc 

*ms"JliTri�iJr9M a x a �  
4 B :5t rr L --C x-4 B n ,  G 

--+-----�6r .${JffiM�=f'IE L t-: .  1 .b 

fTsR 1 540, 000 

46' 48' E. 

-C: J 0) ,@e A!Ee�l 0) :L� ::k 0) 

t-:ci:> ,  :llW:,sf,n,  G *:ms"J 
��O)�� c L --c.$vlWJ 
( 12}1 3 1  B n • G  1 Ji 3 B 

i --C O)  9 ff) , � 1 MC 1 

Ji 3 a -${!/tM vc.o- e' iw't e' 
9 B O)�:tfil�f#� i --C 0) 

1 08 ff) , � 2 M C 1 Ji 

1 2 a n , G O) �J:3BJi vc J: 

0 1 Ji 1 6  B i --C 0)81 {f), 

� 3 M C 1 Ji 18  B n· G 1 
Ji 26 a i --c :;t :-1 f;1,, �,@eA�J:0)24�) vc!K5} L --c �Mr L ,  �tt!tijl:�fr�tJJj t ViHf' � ;h vc.$ 
f 0 t 0) c L t-: . 

.${Jffi;lt)j vc:tu1,, , --c vt ,  �:tfil0)*:ms"J��0) 5[:Af*�O)?itf�� § s"J c  L ,  �:till"' !J � ,_ 1' :ii 
it, �ti!!�vlrHIIBJt*f, �:1K��. Jttfvc:@�1t���IAJ� c L ,  �:ttgm1J O)flltr�5l:A.$vm c 
�:ttg�{Jffi� fmt tivf'=f-5E �- :tu  IJ JitJJ; L t-: .  � 1 M vevt�±-m��H@i vc.�0 < :±�fz\Ht, ]![�, 
f � A-A IJ ��O)��--c ,  �:J:tg��W�fl���� 0 k cJ:> O)fi��' 3£-�. T��. � 

{ttf, �r lBJE•*-*�*a� ::r ;1,, 7' ,_ r Ji]E,! ,  7 Y r -r �istrii{t�{JffiJt;tf O)�'*-:I:, 11/fJl� , 
:t-m��, ffi:J1c • ttJ1GO)fm,1JlUJt;tt;a :�A '2 ht-: .  � 2 Mvt::;R{� c :1KJ:""'- !J � ,_ r 0)�1LO) t-:ci:> ,  
/£�71<.�vitJ:;ht-: 1.b "CJ O)EJ:n• G :± c  L --C �(EE ,  1t*i, �{§*-*· :J:tgS;��1LH�, ::r Jl,, 



60 (2 168) UtW'll'.f-::tf-1 

1r � r ,  3fil{t+,:1t1'Jk , �* ' ��yJf , :'t4'b:J� 0)1m/J11Ji�*J-0) 1rifu;2Hc*r:r L t:.. .  �J 3 JtFJ viD' � �--:::5 

� � {Ill 0) 1Pifu��::l:{t d: L ,  {&;fu--t 6 �J:}jIO)$iju;?SvC/:x"J:ifil L L  :i!i}�18 1 ,  :;t:JJL�:kta 2 ,  [riJ 1=p {� 

4 � :;t ;1. 11'14fF vc:J;�[� L td� , 1 )1=1 26 B P:B;¥D£:lm�A0) �l:l{Jtgffif]__Ef�-;' 1 JI,, o) .:'t?.;[@§ti[iJ,  G 

O)�tifu� t "J L , �P�H 222 �,  425tO) lifu�ie.�1ltL��krHi%Z-T L t:.. . 

� l � O) ���� , � 2 m , m 3 �0)����� :;t '7 7 �W Kffi�-C �hl L ���� � "J 

·e , lEii%£ ,1]/�tEE 0) �J��fT. vc � 6 ,  �Bfol!Jfil l fHf fJ§J � 0) 5t {� 0) �) t vcJ1H=J fr -* � J� ntlf L ff} 

t:.. . u� s 1<. 0) t � l'J �i 1 JW t1Ji:'E:JW F13'J vch t:.. "J L 3f :L�77 % 0) 1n: fr llJ ff§ 1::J �� fz. t:.. ,:. 2 vi� {JU 

o)ti-Tx vQ� i : ht:.. t 0) L � l'J , H ic.$ 1 PJi vc:J::51,, , L 1111H 1 11J g§ El 0) 75% ��{lJJ L t:.. = l vit- )  

�--t� � t o) l 1-, ,  ;t l j �] � � ;h, t:.. [J;c:J:--. � lJ � � 1, O),nj;Wf vc � 1-, ,  L vi  '7 Y :f' 1 Y !7''-;' ;; 1, 

O),'& ti vc 1 "J LWJEEJ"J tcivJ 11=- L fl} t:..11 � , lttUdJllJ?ar5l.h�:1J rta 1: 0) t:.. � 1cI1I fiDj , 11ifrI;1:s;,0'. (!iii 0) tffi�ln 

t j- nc ts: � �t�--r � � :x�rU Ht 0) = t= J-L -c "' , o 

11 ) � J::-.1/I 0) Pi'ilu ;i 

*��'@'l:I/[KD60 O)ijui'.lsJi , JE¥f7J<. vCJ���{k 7.k_lJl,, � r O)�;E�ih1? -C1�)fil /J , f:::> ffJ{JIIJ� 

@I � L t:.. KD20 , KC20 it 1 -S O)�J:1jI��1H'f: L L;KJ::� § ili'" 6 :.  l �;:;- t  illli L t:.. .  L iJ , L 

*ff 0)7J<.:U( vit=1r icli!Jt!!.R;J illiJ ;!S1L L ,  41:l!i! iJ ,  G�l:-$0)9ej_f± �7GnJ �§ l --t 6 id!., J;J=}-1: ,�rt-:l 0) 

JE�r ;J<._l o) !7 '7 v !7 , 7 '7 "/ Y n']E rs r=- r '/ "/ =t µ1fF iJ ,  G j;I_§ � vi IJ ti L t� 11<.L-L11U 0) H4 lifr l tttfu 

it::75 m; J�O)/f!X�� ts:1./<.0) t:..� * Y !l''Jv ,ift""-o);J<.i. § JI:O) tl{�iJ,N G h ts:iJ ,  "J t� . i t� 20Kl � 

J� !<' / !7 0) 1p(Jtr�O)itrf�i,c.�rd;,I-, �J: :ili ,,z '.i: O) PlJ � �:m:*ts: t O) vi, 1 0� 1 JI,, tJ, p3 0) �Jliffi1�H:-c 

ts: tJ· tL : i ffi 1-- vfl1ifu;iv1§91:!t l =1�1J Ufr � Jt , iJ ,� -c Jm; 1J J%L�Z�Jtl!. t' fi ts: "J t:..��t�it :W. 1c.iJ , iJ ,h G 

--f , :J}fafi'.�lf.1m vi7GnJn§ l tee "J t:.. � VJ l -C U, L J O)  T4I-H�A ��t�1fl �� 1=!=1 l� L -C i -c�;td;,1-
6 1� {t 7�Y4 r_)h  --f� _!-::. 1�1 � * '7 7 (ffJ1� 0)�� vc.��--t 6 _:_ l iJ :�tUJ iJ ,  G Ht:� � Jt t:.. . I A 1 6  

Fl ' * 7 7 fl1J:Ai�;b1Jtl2{Jt1Jf; ,  G{h53� L td!f�·(,i :;t > j;f 1!1f�� Xt  1 O) f�:rm.tiiU::. L ,  1 7  a Jl � ( J :r-dj�;W 

0) Bell -c :;t ;1. ::ri1�rp� r:i::i 1C) vcxJti:r:t==l-O) FtJJ �tHIT Hc�t� O) j::-_ ,  :t- ,A :lfril[J3 vClk i'6 k  1 8  B /� fr 

t * ;1. -Jf 111rp 0) :J:�lM: }�1, � rri tt L , ri1 ;ll 0) dJJ 7.k vc 1) , ts: 1J 0) fit 1;y� , i. � o iJ ,:J%r&� PJ tt t l� urr � :n t� 7J , ,  
�lill-::1�bffi:n� 111nc1,, , t:.. 1J ,  * _,� :1JwlJ1Ji1i'Jill 0) 5:EJ&7J<.iJ:�,8t L -c ,, � ;; !7 1t LI&1Lc1_) t:.. rJ- �"':)"':) � 

%L�tffl3j� vc 1 IJ 7Jc.tfUJ,1iJ1u��� --n , td!1 , 23 B JE:;w;J<.t�vi.39°£ tjl � 1-! 1 i C) 1'c12t;��:ic1_)t:... 

� vc 7 7 "/ / jf !J; G 1/it JI::\ L t:..;_ki .U JU l r 'Y "/ =t µ1rp iJ \ G off: tU L -c 39° E f�Ll !C:!lf U L t:..;1<.ill JU 

!J/J��j,J<.� jffz_ -C 1-, ,  6 � l � i�!c/.� ,  _:_ 0) >.kJ:iJ ,  G 17 r * Jl,, > Y � 6 1-, , vi > * JI,, >  Y 1#1�0) 

�rq_ � i,-1 rilli L t� /) -. ,  ;J<.untt 0) m ltlr JI,, � r vcJsJI ·l .-h �-1: rrL 0) 3-e�i!Ji 1nf r:J=i LI::. � n t:.. r .1;. c J 

vi 1, v "/ =t µJE�7}( jlJ fU 0) ]lli{Jl !j0) 7J<.W 80cm f�gt O)ljI_k�� i1 ��7J<_�:,W;.k!iL il L ,  �Bfo:J;:!::iili �miiZ 

--t oire�i-c:w: * / !J'"
Jl,, ,It!; � iJ ·h L ,  * y !J'"Jl,, jJ JI,, � y Ji\ ,trm O)#H�:f1 it?-J vL.4W L t:.. . = 0) .lih � 



No 27 1966] (21 69) 61  

O)m�vi.1ii� c tJ:. v::> tc.l! : ,  26 B 1 .b CJ vi. :t- Y !!"1vfEiWHc..A IJ ,  � vc}f[ ;t Y �l';v i/[Jtk��0J 

O)}f[ 300 mO) :?}:f¥1:JE:g1Kvc}�J\i L ,  KD60 O)ffl���offi L ts: . 
m) £j:filJ!� C� 7 � .  � 4 ,  5 �$W�) 
a) $vmM ( 12}3 3 1 B fJ ;  G I A 3 B i  -o 
l:Jt!ttt�0) �7J(�1Kvc J: 0 t1z�vi.9£�ft, it¥ttvct::r vevi. tJ:. vi. t-: L fJ ; v::> ts: 20KVA 9t1[ 

�O)}�Y<. i -C 24� i�j ,  Ji1[48A=ti�j 0) ::r�;Evi. , -l.:h-t.:h I A 3 B ,  5 B c tJ:. v::> ts: . {N��f]rO) 

��, � v � - } I�� O)fy*��� -C*��-�O) �A.:h����� tc. .  
b) �IJfil�OO i c  ( I A  3 B fi ; G  I A 9 B i -C )  

BS3,  =J Y }" !J ;i, - -lf'- , 7 * - !J V  7 } , 17 .::.  :£:- f�]j[fifjO)·A � 1� -c�:\�MtJGW:, -l 

O) ftgO) Ylf&f'f*O)Jif}p c �� , i v::> -CJ:J-tg�{r1/Hi. /ll&� vcf;¥3� L ts: . F =J A(filA IJ �;f-,j-273 *-l 

O) ftg0)!/7g�vi. I A 9 B i -C IC.A � ;h ,  {XO)�{zt�ffeij,,@ L ,  JJ-ig�!ffl�'fil § L ts: . 
@ �ti: � .:ht-: IKW , 400W �{13�vc J:  0�t�r,'v c O)Jffi{i3 0) P}fj�·[itJ�1iii� � ;ht-: �  c .  

(Q) [B20KVA ¥effl:�vi. 2 � c t �IB L ,  � 5 V(�q:-�fj�O)ffl:7JO)f�Mr c J§7j(fi�7J �1ii 

© �J:::I!I, ft*IJ[O)fii{i. 

® ��-t O) ®O)��O)•A c ft���O)aru�MO)fii*· 

t"..:;l( ... ·,� � ' 

100 150 200 



62 

-�- --•' Jte f1 ;;: 1\11 '.,JIJ ,11 j1�1 1y ' 1 1 1  'll II 1g 

;11, 1"1 �th 1 t 1/i,1 ,t. WI �lj ,v lifii 191 ;· 1 l'I 'i' II j� " Ill Jt> '" , ' , )ttJ ·· r ,i 1h 

r� 
12;31 l/1 1;3 1;5 l;i 1/g l;l l  1 111 1115 1 117  1119 1121 1123 1121 11n 1129 113 1 21 1 

1 y M Jt<, 
/ A/JI: 1 -H, H 
/, .,....__ 1, i  -- } 

,,, X X 'ic ,I!, !!It 1 --
y V ,�) ,ii, 1,1, 1 

I � ,' ti 4 

I )< /i!i 1£ ti!. 1 

I 

V 'r l, � l?: ,l! tH '' f "', 1 , ,  i tt 1 
/ '" 1l!I i;, 1 

I I x  ,, ,,, rit, 1 

I 
V 1< i ,  !k 1 
y 1lil 1,1 ( 100 m I 
{ {h{ ,l'.t1Jl1fl� 
" ft'!Jil:',i\ �1 t' n l -' 
;( 't!l.. l.£ !!-t+. 
V ,, l /  

I "  , ,  h > 1 1\VAit!! 
I 

20KVA ( 2 V- J  1 \I 
I �,'. ,!,, fJ,t 

I 
451\VA 2 ),t " I� ) J- & l1 

X r'lCJ!J�Cl'f 
, ' t: K J, ,, ! '  ,i, 1 111 > KD20 ( > � 1  2 
KC:20 1 1----
l\D20 4 
C l  'i i , ,  I L )  1 -

"' B::.-:i 1 1 
/ , ,, - J - 1 

I l k ' \ • ] , ,  -
y 7 / I 7Jl- +r 1 f,  
X Kll60 ] f , 

X ! - 'L ; 1 J' 
/ it, 8 "' 
;( 7 ,  I 1! - ;  r l r', 

?, I I  

I ,, 

/ '  4,f ,1l1 l ! O  1 � ' I / 
, H . i i i  275 1 
' 1•f 11i n ! sor... r 
/ .(JJL "-- � } \  

9 ' 201' f 
/ 7 , 1 101\ I 6 1[11 

I I  I > 400\1 1 
l l\\l 1 
sow :0Sll 2 
l KW S>SB 1 

' ' / ' 1  

1/-u, ; f  I ,, I � 

JJ\Jf i{f-<{rii1 
/ (, ii, 

1 (  , ,, 'd! "' 1{ .___ 
'.' JL ' i!lii ft 

· · 11,, 1 ,  �· 
" I , I  0 2 

i "-'I , 1 1 1  " Ill 
I 1 ,1, 0<tll,j j\!! 

I fl< / ""�-,, 
'I l� 
'i: (') Jtl1 

F 
I . r i'\ 1 1  

., 1 J  r 1 / I  ,__ 

I 
? / / ) 7 I 

+ 1 1111 t1 1 1  � 

ri " I  

0 J 
I ' 0 2 

L i lV'' 
i ' I  i:, 1 3 

' I  : 1 S 

,-() . 
I I '""""' 

-!--0-t-0 

/ -0-

-) 

H) 
-

+--0 --
I -D -,-

-+--
f-- -

-i-<:) I 

- - -

4 -
-+-o '  

i "-0 

I 

-
- -

-

- I 

i 

I 

- -
- -

1 1 � 

I 

-1-<> 

1-o--1--<> 

I-<> 
� 

J>-:0-+-+-+-+ __j_j_---+--1 
I I 

-0-() : I 
i I I I 

I >-0 ' i  
I 

-$ I I I 

I 
I 
I 

I 

I -----r 
I I 
___ j_ ___ __ 

__j_______J - - - -t - �  
_J__ '  : I -l::=±=-

-----L I I I I I I � '  I 
r 

I 
I 

I I I 
-<)

- I -
- ·+ ·--4> 

- - t  - _j_ 
I I 

--0 ,- I I --
-f---0 -I----< -'--1--o ---0 

I 

I 

-f----e- - . -1----< --<I 

2 1 70 2 

f---< 

- -
-f--e 

1 3 11 3 
2 1 70 2 
1 1 11 3 
3 4 81 5 

I 
75 7 36 7 2 3 -

I -- ,__ _  -._ --
2 l 19 2 1  2 0 

I 

- - -
2 1  4 

- --
'---

f--,p 
64 2 42 2 
- -

,__ 
,__ 

-) 

4 q 4 6 0 9 
I I �-- --� - -

0 ] I 0 2 0 8 
75 7 36 7 2 3 21 4 64 2 42 2 
2 1  19  2 2 0 4 9 4 6 0 9 
0 1 0 2 0 8 

77 9 56 1 ' 3 27 1 6e s 43 1 

I 

- -

-
0 7 

u 7 
0 7 

I 

I 

- -

I 

I-<> 

- - -

.....0 

H 

---<? 

---< 

� 

r-0 
0 2 
2 7 5 2 
0 2 
2 9 5 2 

-���) /� '----'----...'-----------� -L-- � __ 2 ' S_2_____L 187 3 

rO-"-o 

-

t---

r-0 -

--0-C 

-0 

I 
-0 

I 

-r---' 

- �  

I I 

--
3 4 22 4 9 l 

r-0 r<> 
0 1 0 2 
3 4 22 4 9 1 

0 1 0 2 
3 5 22 6 9 1 

" m 

2; 3 

(2 1 70) [TfJ,J;lli:&lH 

-
m1 

'1'•,f"l �II 
f,1,1 1� 111 2; 5 2; 7 

----

I 

I 

I 

I 

I 

=i=-1 

+ -- -

I 

-

357 8 

J3 7 

16 2 

,___.,01 7 , -
--- 71�

,1,_
ltH!

i
,l 

--- ,1_ _1t)1 1 ,J 



No 27 1966] (217 1) 63 

c) �q:.�n\(;_:s'[ i -C  C 1 J=J 9 B ii �  G 2 J=J 1 B i -c ) 
Jemtt, T��'.i:, Ji{1Ht, m�tut�Jcnxi L ,  1 J=1 15 B ve vt45KVA 'JBmfftO)}�V<. ,  ;@7-)(� 

§:0) c iJ "':)vtt?{-T ,  �{tift, 1=1 Y 1:::' � ;, 7 Y T  -.r 0) }ti� t �h iJ , l Okl e.0
1=1 17 3( Y ;,  6 {181 , 

2�l �� 3( y ;, �O)�MO)�M, �-����O)Jc�� i � ��ft� O)MA�� �k.  
�tiMi/J!IJ�{Jf/Hc "':) 1,, ,  -c vi c{§-fffifi c t ?x 0) c � iJ TJEO) f'F*�f?{-T L ,  1 J=J 20  B i -c vq!�q:. 

1*1ri��1ii{* L t::. . 
t_iJC • 1�JC : � 1 * 1v�5J'JC�, .:r:. ,,� � r �5J'JC�, §',e.:2\JCmtm1J!1J��Jl1J!Ufr§-1:Utvc, 

�JCffl� c �::R :h ;1. '7 � ILi:: vc�§:. 
tittm� : 70 ;1. jj'/\*7 Y T -.r , 7° 1J 7 Y 7°ffl��§': L ,  VLF 7 Y 7 -J- �:xlJ!iJ,12, 0)}��JrJ}R 

250 m, --l h c JJUJl!Jfr§-1=1:tt�is�t?tJ:. , tl?J!Ufr§-1=1:tt l iJ *9 180 m vctmm��,JJffl���ti: L ,  
VLF �{&'.Jl*1cG��:&.tfm��ir�fi:, mHflmnH�ttJ��{Fm L t::. . 

�/iJft� : ��JUjO)gg 70mvcm�J�_ffl 7 Y T -.r , * 20 m v::. :t- �  P 7 v �  .3<'' � ffi 7 Y T T , 
1J :t- ;1. � 3( � _ffl 7 YT -.r�filt'.vt , :t- � P '7 v � -3<''� , 1J :t- ;1. � 3( � �jfrt::. �c��iHtvc.ij{Jffi L 
t::. . 



;t_:11m::. �1 rat L t.:.@ ,  7 Y -=E- .::::.  -v t!1Jc�¥e1:i11, JliJJ.1iJJ!'3'.:'fiHtt.:. 

�� - �m�, m•�, � Y ¥ Y '±.���m � � - A '3'.:'�m L k  

il?flf&' · 7JzfL5\ § tt3f�f:'.71:Th:'3'.:' 3< 1 r !' 7 y !I vc�&ut L t.:. . 

1 J=] 20 El p'(��*�l3 0)�� vcJ;1.s·'5 � ,  �":ttt(PJ J;/ffi 1Jt '3'.:' fi 1J'.:\i ' 0:i:\ vc]tJ-tifiiJ l}tj '3'.:' 'jt � L t.:. 

tJ1& ::t ;1,, 1i - J, ;ill.Rt Ciir lB¥6�tfria1 22 9m , !B¥fm:;tJ{Hi1i:tJtx� J�H/JJ 9 Sm , t�tJJ:\:g JWfiJ'UIJIJJ§fi: 

ttrl- \J l 7 . 7m, J5{:ttf;illf1HffgJ2 I . 6m,  !-f-72m) --e-fJ.fH ltr� , KD20 �-__l:I/=i O) Jl - ,t;fif1 .::c. Y :) Y 

O) ��/), x_�1- 0) fF-�7J:-t-_t� ,  I }j 28 B  r::SJ1 IKW SSE �fa tt v: .. l 6J:tU�U: O) r-JI�li�{�- 0) 7  

A ], ;o :'j[ T L  t.:. 

I )� 29 Fl , :*l�f7J<.fJ,ntO) t:)i;; S 61 /:_ J: I) % 5 o:��l%UJ ,:*� K->1.:3i/i: L t.:.L/L (�t�A�{JllJ 

JYJ) '3'.:' i1?c --c. ��D jfij A-::'. � sJJbKTriJ i -C W
r
T L -C ,>� Y ?(,(�j '3'.:' frr:-C 1'�:nt L t.:. . 19654 2 }j tJJif: . 3" 

:if �tlf%t7.ko) /�ff..!0'L!:: :*13"bJ<.�O) 5}�i L 7J<.�U O) �::_i]i: , :*f�7J<.0)7J<.tJc vci: � tJ:�1t.tJ : c6 ") t.:. t 0) 

0) :::_·· c < , i t.:. siJ¥Jl®t\HcviP3 llzi::""'- [qj /) , ") -c 30tJ: " ,  L50-;- 1 Jl,, 0) i!Ilil!lHC !' v ,> �  7- !J ,/ffij�-c- c6 
") t.:. .?'- 7 Jl,, F"Jfi)J\-:. vt�%1'..JEA.IT71<.0)r£1$Jm l ::ttvcP=J fr7J<.iJJ /J :�4m � h -c lJ :1 ;/ ;j * Jl,, A �O) 

l)Urnt--� L t.:. � c '3'.:'t>l�2 L t.:. 

l }j 3 1 B 5' , '['JttJU�UJ r-j::i Hi O) 1.b l:J c 1UB:¥PlcJfilJ '3'.:'§JGZx) QJi-C �fii1�7t�, fil�l%Uix. 1r 

O)tR,jlf.>� - � 4'- :i - '3'.:'!JtHtr L ,  2 }j 1 B ,  {1(0)�ff'3'.:' <tiUL L -c :ittUf��r)�ffi.:fili l  7 :'.fS O)��[!c 

�O)lli� c ����'3'.:'�� L ,  �ffiffi�� ��ffi�� O)N���� L k  

@ 1 8'.'.f-i fc l  Q l 2� Fl �jj O)��fliJllJJEu' vc lO� }j FsJO) ;cJp1r;J!A;�vcyJLf O) fJ: i, , _fUrtJ ( l lOt) 

it*tri. (32t) J1z.u· vc;-&'Rtl!k11*�1:ti7 :${m1 � tLt.:. � l 

cE) ffl/E 0) JE'lt� tm{Jllj , 7iJI '1tfi/J!IJ]t u' vc 1*J ,,i;JliFl1Ehk fr�:Otfi. vC�,�ts-..JH:t /J 0ni{* � tL t.:. � l .  

© DTifoirttQ �\H�U�Hc l Q x-;J l:KJ :ttl2 Jill 1§ tJ � &}'. JE � tL t.:. � l 

fi-UN�1l!l�l1J .& vd,t L U� 7 �M5�f�O) f73 1�;;)1;J�vc"J" ' -c 0)%.l� l  L -C UJ8*0) 1 5 tJ: i]ARE 

Traverse ;1I ? 1 �J '3'.:'0) � L ,  l:KJ� ivtuftn?dr�fr]'j-f-@iO)tit��H c L t.:. .  L /J • Q VC, -®:�� tJ: 

®:>.kvcR!;sl L -C 8 1%�J=If[0)7Jz�77 ,��r}rl �f::11fc6 ") tdili , KD60 �_cI�i vcwt1�1I--t Q�_c]t[O) 

c. :;,K!fiJ�ji;JftWJ 

2 fJ 1 [=J 1.l, CJ  v'i r!B:¥P!Ufu'3'.:')iJ[w L ,  :;t-" Y !1'' ;1,,fftI�'3'.:'1171J'fO)w[@Jlf'3'.:' t.:. c' ") -C 7 Y !7
'"
* 7� 

r'""'-fi'iJ t ,  ") t.:. ;1,, Y ,, �  ,1�.'J O) pfi;o ,  G f:JrJ 7JcTm r=-A 1? 1-'' y 1r * �tJZ§ 0) AD: fc{&:1s L ,  7 Y f * fr· 

:t.fuiW:0) '1:_4o/l;J1JJ1tO) J= , 5£;rr7J<.fc"Jvtt.:.AA:[EJJt '3'.:'�tJ= L ,  6s0so's 11t1 31:i --c ,>� y !I 7 1  A ""-A ") 

t.:. 2 8 !f 1�iJ,  G 7K��*;[ L 3 El 5�11� 7 :) =1 - :/ -'V T i,-t::rtQ (67°40'S ,  45°50'£) O)NvV 



� 8 � JARE-7 Traverse i:,t fi -!}{: 

[K 

� J- if! 

� H fH, ii 

7 6-5 O S  4 5-0 0E (7 6-0 0) 5 2-0 0 
7 4-4 0 S  4 5-0 0E 
(7 4-0 0) 5 2-0 0 
7 2-4 O S  4 5-0 0E 
C 2-2 0) 4 7-0 0 
7 0-4 0 S  4 3-0 OE 

r.ll K D 6 0 K D 2 0 1/J � T -r 
{I- rr 
lili fl'; 
1\ :ii 3 500 1 000 

( 3 100) 
3, 400 

( 2 800) 
3 100 

( 3 100) 
2, 300 

750 

500 

250 

I 1 I I I 2 I 3 

0 45 I 0 7 j I I5 
1 15 1 00 13 45 

./ 

/ 

II Ill 1 I I 1 I I 
I 3 1 l 3 I 2 2 o 45 I 0 7 I I 15 0 45 I O 7 l l 15 1 00 3 00 2 15 4 15 

11 30 7 15 

V 

/ 
- -- - - , V , JU Ot -r -r • 

L _ _ _ _ _ ...J 

/ / #-6 Ot -r -r l  

km /  6 9-0 0 S  4 0-0 0E O m  Jt!! ,,, t:; lit � 5 10 15 20 25 30 35 
fl A A [j R 8 8 El * H fit lll /,X. CD @ I ,: 'I lfJ I _  500 kmJl!l ,', 1-p 1 1 t o n  7 T �1 2 

s B 1 �c -t, A / G 1 
L 1 f� 1: -'J ( -'J t_ 250 kmJI!! 1li 6 ton T t -C 1 ton 

l's ff ( / P km) HU;; 

K D 6 0 1 8 J 0 4 0 4 0 4 K D 20 1 4 R GRC- 9 1tl! 0 I 0 1 0 I E. I 0 1 0 0 9 2 5 Okm1Un1 Ill for s 6 A I Fl X 100 l O 1 0 9 0 8 3 iilii*li!Jtl: 1 15 k t N ff 181 13 6 13 4'i 11 30 2 1,ij.!l'ilJl't o 8 k t :t 181 1 0 I 0 0 9 M l KVA, " - <' / 1 2 1 2 1 2 
fill ifl(/,i,ftl! 0 I 0 1 0 1 
;t 18 2 18 15  15 20 

IV IV ill II I 1 i I � 2 
� 3  �

3 1 I 3 I l 2 1 2 I 0 45 I 0 35 I 0 8 0 45lO 135 0 8 0 45 0 70 I 1 15 o 1510 10!1 15 o 45 o 10 j 115 5 co 5 80 0 80 1 15 l l'i 1 15 0 50 1 00 1 15 1 35 1 30 I 15 1 15 IJ / 7!U330 IUJ: 

/ 
vtF\ 

L/ - - - ,  1 :.[3 Ot 7' � 1 
L_ - --- -. J  

40 45 8 El 
® 750 kmJt!! ,', 1: 3 t o n  f "t ttl'.;;): L 208 1; •� 

HH 

0 4 0 1 0 9 0 7 7 15 0 8 I 2 0 1 11 35 

25t� 
"' 

� 

I'\ "' I 3 851 7'  T I  
"' 

� 50 55 60 65 70 75 80 8 8 8 8 El 8 A 
© ill ® 1 0 0 0 kmJl!l 7 5 0 k,,,Jt!! ,, '7l CD 

1•1 /_ 5 t o n 3 ton T T  -/J 1--) T T  L C: L1: <> O 5ton Im�:'? 208  IJ- ,j• ;,: µ,) f f  f�C!>250kmJl!l ,', j' "t '7l'i\ 5ton J: 1) 1 15 ton imt:? 
0 4 0 4 0 4 0 4 0 I 0 I 0 1 0 I 0 8 0 7 0 7 0 7 0 6 0 53 0 45 0 38 1 35 1 40 1 15 1 15 0 7 0 65 0 55 0 5 1 2 I 2 I 2 I 2 0 1 0 1 0 1 0 1 5 25 5 08 4 65 4 53 

tit '.I\'. 
� J <jl llii 1ft 

ft'; f,j !Ii 
<j[ r, 

ri
0Jl t  JI, :/', t t 

2 0 9 12D/M 2 4 tp �IJ 0 7 MdR I 0 -!J /- 7,.  0 9 
CD 3 4 1 6 5 0 2lo/M 4 2 1:� 1 6 

6 0 1 4 k t 4 0 * �') 1 0 2 % 0 4 
* �') 1 0 

@ � 1 8 10 4 3 6 14 0 b2D/M 2 4 q:i �1J 0 7 2 0 8 6D/M 1 2 1$ 'P�') 0 7 1 0 
® 4 6 I 4 

N 

tt llli 

.X.. / / / ,m 
1 ,;Jt ,il: 
tf J I) ./ 1$ ,ill 

M 
l K V A  

/ ' � "°7 / 

;1 

;i 

4 5 0 W ft� ';} 

;t 

S d n  

6 0 
4 k f 9 .d' 4 8 D/M 

2 D/M 1 D/M 

0 1 0 1 5 0 0 5 0 9 
1 2 

1 /d ll I 3 kg s 6 /\ Ul 7 8 kg 

4 0 9 6 13 6 
0 3 0 4 0 2 0 1 
1 0 

n ,,- o ...- ...- 1 /\ I B  0 5 t 6 /\ l B  2 2kg Sdn 6 /\ l R  10 0kg 
R fl * .. SOW SSB I 6 0 2 GRC - 9  1 -/J 7- 7.  

0 5 f  7 ,  / '  - 1 6 0 2 
O U 7 / /I - 2 2 0 8  2 0 9  

-

z 
9 
� :--1 
-
0) 

"' 
Nl -
-..J � '-' 

� 
-..J 

% 
:IDt 
� 
� 
� 
� 
� 
� 
"' -O'l U1 
l 
to 
0) O'l 
� 
� 

� 
D� 

O'l U1 



66 

257 1 ;v i --C ill; /±\  L ,  rtD1\JfiliJ ,  G APJl/r nJ� l I) ") (;·_U-.: . 'b tJ: cJ;, vc:;;t '7 7 ,r[lj;t\:'. O)Ji;y1J<Jt -=­

O) 1 7J }3 1 /JJ VC(flfW *J]tiJ , G  1 0  tJ.. 'v '  L 20 7 1  Jv �JH� l --t  0 1s1 vc{&Jl L ,  :tr'J':1.l<JiO)it�vi(mJr. 

tJJtiJ , G 40 tJ.. 'v '  L 50 7 1  ;v i --C :1.kiE 3 ,..._, 5 O);tlifb.kJiix l tJ.. "") --C it vcjfU :f:l L --c 1; , f-.: 1 965�12 

Y3 4 El 0) Y Jllif;f O){JU�Hc l I) 44°E tr, G45° E vc JS 0 jOJ<.1 11 :fJ+O) 'lw'?& �{�i--c ttff/Ol:lj: vc}x k t tYl 

� L --C 'v ,  i-.::iJ ; ,  1 :;;t e.� J �JO) SJti:v::::. J: i) NE iJ ,  G SW r:: .. iJ , (;-J 1 00 7 ,,i ;dc:&vY>]b.k!..U l flj 

OJ] L t-.: . 1:;;t e:'J 1�·tJ;114t:;)J<.IJIJ� L t-.::J£3@"1.kf*J 0) 7l(ifil vCAh c. Ht'�� 5 lrt t-.:: iJ ; , 1 � -CJ O)fim; 

�vit3Jfil 0) NNE 15  7 1  Jvk3@"1J<.�-:-C {,�\ Jt L t-.: fi(t-..) fc S 6 1  --C l!,;:Lrg ��n:J L ,  1i J:fu �c :&: 

N. N. OucHINNIKOV 0) �[1q --C tJ;)tiiot!i�l� < i tJ.. < 1i%� 0)  JS l 1t'.st-Ci,\(;[!I� 5 ktt-.:: .  E. 4 El 

*i�b.k�vct{�"5(t --C 'v , f-.:  IT t::'J �-��Ji KuPRI �ci .F<: , �n l ?X  y Jilill.htlk MAKSUTOV O)i,\( 

illI � 5 kt , � Ji [Jc ffi: , FYci Et G lF rn� 6 Z=i f;t 1 � l: J (C *fiilii L �ii( L t-.: -=- 0) jr:iJ ffJMlli r� ffe'l 2C ft & 

Jfil �ft151U-J L .m-¥: L t-.: . 

2 }3 5 El viri}z�O) l*l fC�}s L 6  El '0- 0 /7 > G @j[ '2::' DfHti L t-.: . 7 7 / 3  - / r --V:tiJ[Q[rp7J<.1JJ 

t1:)':0) fM] � }b'UU 0) l � r-� l:J vi{E:fivt�i�ott-0) 4 b}t jfillpi\�WIJ�] r,i:�d,,. t-.:: I�D t_:) , .::i:.. Y / Y @Hi 600 

2300 A 600 V, 5:Et'JO) 60 %�lli.rliits: /7 ,  G ,, ... Y -E 'Y !l L t-.: 2 � 3 m O) Wf/¥1.k� 4 / ,;; } -C �7_k 

�f1;fr L t-.: . 2 B 7 El ffBffJ1Mtsit1j457 1 1v O):l.fil )�iJ ,  G ,  HB�a1t,Jtb. v:: .. 2t:LmY!�Sl'.ff:�O) f:.ci.)�Nl 

� -1±-t-.:: E!i�( fi 5 :fi � Ji't&: o) t-.:: 6!) S 6 1  '2::' 2 f� oj L, U? 7 c5: ,ugq:+i l 8Z=r vc5;!J h I J--. CJ  vi PB f!J 

iii-J:lQ 1I 191 � Ii1ff: Jl t-.: . 

!J 'Y !l �ilfl h '  G 32° E r{ftJi 1 L vi 7_k [ u {[f 1) ; 68°20' s 7) ' G 68°30' s 0) �JJ ('ClZ tt L ,  -t" h G O) ;)_k 

wnr�vi5K.tfl 2 tJ.. 'v \ L 3 O):urnhJ<.--C t;f;a ).uv - 7('fJ..7J<J�� MJt2, L --C 'v \ t-.: 32°E J)j§ 7 !J" Y e. 

;v rM W � 7 1  7-. 7 � Y r iJ ,  1? 20 tn , L 60 7 1  ;v 0) 1 Jy� t ")fJj,J<.�� vcf&"") --c wws � L 

i-.: . 2 J=J 9 fJ 1;ifJ, 1J<..fr_,_ 2 tJ.. 'v ' L 3 o) Wf,J<.:lllk�WfT L ;t; - }" 17 Y )tlfu (70°26'S , 24° 19'E) � 

0.) Jv - ], �7](-_t r 7 A �1�1.ktJ�JU: K)Ji��--t 0 ]/ T ,J-; ;],, rr� ic.) '  "") i-.:: IPJ�Vlli AuTENBOUR g( 

ffe: 0) triJJ, vc l 0 , 17 jJ' .3( Y J 1% O) 1�1-tl! -c ct "") t-.:: l�J�Jt i Iv�--. L J vc.v-t�%�' 0) t-.:: cl.) ,  1 0  El 18:lfu 

';(i'.J 'X. ,  1 J;--. LJ  v:t PJ �il-Jfil O) WWN 5 7 1  ;v 0)tflB5l�0) !7" v 1  S/ -17 - � 0) � 1 7 1  ;qcltfg· 

'2:'.' o) L J::-.vf {li',Yf:J L t-.: . 

:W_XCI) JS l , �i'r �) 4 � ti ;�� � r 17 :/ 1,Ufil1Jlt�O)::\� lv ::¥- 1:JdC[� fi L t-.: 1 1 1=1 W, [T� l\§d�<. , 

�;v ='/ - • ;J- '7 Y 3ll?'tfHi 1 A i t��1<:%?EJ L ,  f;J� 11r:: tfrJJl�l0) 1f, 12 1=] 0300 .L- 7- =f" ,  7(:1ttd -� 

]l1_'t-..J fC /i;(U, ' L /c: [v�" LJ  \ 1 7 7'  ], l) 'Y F , /,'} 1=; · � 1�Li ;L__ L 2 J=J l 3 i -] , 7 --1_F v 7 ��r . 68°30'S, 

1 3°00' £ O)Jfil{1, {'C)l L t-.: . 



No. 27. 1966] (21 75) 67 

2 }j 1 B a-BflJ£Jfil/iiiw�, 13 B vcbt� IJ  1� SJ O)Ji11Ci:�vi 45°E ?J� G O) l3°Er�i 141 1-;" 1 Jv 

vcR!vt.:.. l2}j l8 B � Jv -=- 1 £Jtg�t=1J@:f:Exj�IJ�U*7.k@fiify=p , 1 1}�0C� vt Q @�4t�ll!JU , 

13,� 0):BlE��fitJ: "?  t:fffi, Bf-�0)£J:ll!JU ��:of[ L  t� . a-BflJ£tfilW�iO)�vc2i)t� IJ ,  -l O) fl1iJ  

� /_) 0) -;" � � 3 - � � ��:l:tg, �- f 7 Y£Jlg��� L ,  ��* � 1� SJ K���-O) �  

� 2i)vf t� -=. c t ffJt�-c 2i) "? t� . 

C 3 ) ilfit�iai 
2 }j 13 B 2100, 68°30'S, 13°00'£0):Lfil,� --0.1<.���ilm L t� I� SJ vi �,{JfO) !J ';/ � �ffi 

��ffl L t ���wfflgK5·���� L t ,  ��� 1) 2 }j � B � - � � � Y KAm L k. 

5. *5 � 
a-Bf1J£Jtgfl}Dfl,  ifi[7'.B'9ll!lU£J[gO)lLs'[, F9��1[0)�Vm� § � c L t�1[#; 7 ?xll!JlU�vi7t� 

ffrr*, a-Bf1J£Jlg t1t0vt 0) J:, ��� � )7ltj'[ � -tt, F)T� 0) ff*� �n� L � t� . 1f]!7'.8'9fflfJlU 1*tU 

K l Gffiffiffl�fl}�O)�K2i)k lJ ,  ffiffi&���O)���M� < ���hk*�£*, �00 

IU* , *��fi*tJ T 1 � SJ �fJfl.j'Jj_1§-{ftvciC.\?J �  G��O)Jt�* L ,  11#; 7 ?kffiffit-m�ll!JlUI* 

( 1965,-.., 1966��) 0) $ji1!f� � b  Q .  
( 1 966:ff.1 0  JI 3 B �W) 


