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ON THE MEASURMII,TS CF GRAVITY ON THE CClJR'.:ES f[CM 

SYOW A STATION TO 75 ° S AND TO COOK POI�T 

Hirobumi OURA * 

Abstract 

Along the inland traverse route from 

Syo,va Station to lo::.:at10n C 21 (F4[1, 74 ° 

57'S, 38° 27' E) and along the traver::.:e route 

on the sea ice in Lutzow-Holm Bay toward 
the Cook Point, the gravity was measured 

by Worden Gravimeter in 1961 On the 
inland traverse, the intervals of the obser

vation stations were 6 km in the rani:;e from 

the coast to po111t C 6 ( F 158, 71 °CO'S, 41 ° 

00' E), and 12 km 111 the range from C 6 to 

C 21 The number of the observation 

stations on the sea ice of the Lutzow-Holm 
Bay was seventeen Seven stations of them 
coincided with the points where the depth 

was sounded by plummet 

The error of the measurment seemed to 
be mainly caused by the abnormal drift of 
gravimeter Though the earner (contamer) 

of the gravimeter was covered with sheets 
of foam rubber and set 10 a wooden box, 
which was set on a thick sheet of foam 

rubber and was mounted with rubber bands 
to the snow car, the gravimeter mu�t have 

suffered frequent shocks when the snow car 

passed the group of sastrug1 

The mean drift of the gra\ 1meter was 

0 285 mgal/day m the year. But 1t was 

smaller 111 the period of traverse, that 1s, 

0 182 mgal/day 111 the autumn 111land trav

erse, 0 247 mgal/day 111 the spring mland 

traverse and O 082 mgal/day in the Cook 

Po111t traverse The negatn e drift was 

noticed at some camp sites where we stayed 

for several days The mean error of the 

measurments estimated from all viewpoints 

was about 3 5 mgal 

The results obtained frcm the inland 

traverse route are listed m a table with 

the location anct the height of the obser

vation station, the values of the standard 

gravity, the free air anomaly, the thickness 
of ice, the height of bed rock and the dis

tance from Syow a Sta t1on along the route 

The thickness of ice was calculated under 
three assumpt10ns 

(1) the Bouguer anomaly 1s zero, 

(2) the density of ice is O 9 g/cm3 , 
(3) the density of bed rock is 2 67 g/cm3• 

* �tmh�f.¥1tt&J.t3t'¥:wfJ-t;Pfi The Institute of Low Temperature Science, Hokkaido University. 



Since the seismic sounding by our party 

was a failure, the Bouguer anomaly could 

not be calculated But the traverse route 

of the third expedition party crosses our 

route, and a part of traverse route of the 

forth expedition party is very close to our 

route, then their results of seismic sounding 

can be utilized and the rough estimation of 

the Bouguer anomaly can be made At 

station F 52, about 100 km from Syowa Sta

tion, the thickness of ice calculated from 

the gravity is approximately equal to that 

from the seismic sounding, that is, the 

Bouguer anomaly is about -6 mgal. But in 

the region of Oku-Shirase Daira (the head 

of the Shirase Glacier), the difference of ice 

thickness becomes 1000-1500 m, and the 

Bouguer anomaly is about -75--110 mgal. 

If the Bouguer anomaly at the farther sta

tions is taken as -100--150 mgal, consider

ing the value in the neighbourhood of Pole 

of Relative Inaccessibility or South Pole, the 

true thickness of ice will be 1300-2000 m 

smaller than that calculated from gravity 

The results obtained on sea ice m Lutzow

Holm Bay are listed m another table At 

some stations where the depth of sea is 

known, the Bouguer anomaly was calculated 

under the assumptions (1) the Bouguer ano

maly is zero, (2) the density of sea water is 

1 02 g/cm3 (freezmg pomt -1 5° C), (3) the 

density of rock 2 67 g/cm3
• 

As to the free air anomaly and the Bou

guer anomaly, too, the vicinity of the tongue 

of the Shirase Glacier has the smallest value 

Llg o
= -78 2 mgal Llgo'" =-32 6 mgal and 

farther place has larger value This gradient 

continues to the offing of the Lutzow-Holm 

Bay where the maximum value of anomaly 

.Jg o = + 79 mgal .Jg o '" = + 216 mgal has been 

observed in the second expedition. It must 

be noticed that the maximum of the free 

air anomaly in the neighbourhood of lat 68° S 

corresponds to the edge of the continent.:.! 

shelf, the m1mmum in the neighbourhood of 

lat 69 S0 S corresponds to the depression 

of the bottom of sea and the maximum m 

the neighbourhood of lat. 71 7°S corresponds 

to the neighbourhood of the Yamato Mts. 

As to the Bouguer anomaly at the place in 

the range between the meridians 35° E and 

40° E, the value of Ago '' 280 mgal m the 

neighbourhood of 68° S decreases to about zero 

m the neighbourhood of 69 ° S, to the approx

imately estimated value -75--110 mgal 

m the neighbourhood of 71 ° S and to the rea

sonabley assumed value -100--150 mgal at 

the southern place of 72° S. In the neighbour

hood of 68° S, the western place has smaller 

Bouguer anomaly and m the neighbourhood 

of 69° S, the western place has larger Bouguer 

anomaly. 

The elevation of Mohorovicic disconti -

nmty M is calculated with the formulae 

presented by KORYAKIN, DEMENITSKAYA, and 

with the graph presented by WOOLLARD. 

KoRYAKIN's formula is M =M 0-(Ag o '/ /2n:G X 

density contrast) = 35. 3 - 0 0332 Ago '". and 

DEMENITSKA YA. s formula is H = 35 (1 -

tanh O 0037 Llg o'"). Where H 1s the thickness 

of the earth's crust. If H is taken as M, M 

will have the error by the depth of sea. For 

the value of Min the neighbourhood of Syowa 

Station, any of the above formulae would 

give about 35 km, but for the mean gradient 

of M m the range between 68° S and 69°S, 

the formula of KORYAKIN gives about 59 m/ 

km, the curve of WOOLLARD gives about 119' 

m/km and the formula of DEMENITSKAYA 

gives about 186 m/k,m 
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Stat10n 

Syowa 

Latitude 
it & <p 

Astro St 69° 00 4' S 

F 2 

7 

12 

17 

21 C 1 

24 

27 

30 

02 6 

03 5 

04 6 

05 7 

07 

07 

07 

07 

32 07 

35 07 

38 07 

40 07 

43 10 

46 C 2 , 13 

49 

52 

55 

58 

16 

19 

22 

26 

Table I Results of gravity measurment on the route of trip on the continent 

Long1tt,de 
ff 0C ,t 

Height 
f:\J:' h (J 

m 

(J 0 Yo 
gal gal gal 

Ag o 

mg-a\ 

Thickness of 
ice 

1J(O)�� 

-Height 
of bed 
:5pj(O) 
r-Z'J '2 

m 
982 - 98-2 - '.)32 

----- ---- -- -- -- -- ---- -

39° 35 4' E 

49 4 

56 

40 02 

09 

14 

23 

31 

42 

48 

56 

04 

41 10 

10 

10 

10 

09 

09 

09 

29 2 

239 

360 

522 

634 

718 

802 

885 

039 

989 

1034 

1067 

1103 

1121 

1155 

J173 

1153 

11S7 

1168 

536 1 545 1 554 91 

467 9 

437 4 

396 1 

371 1 

354 5 

300 4 

298 3 

281 6 

267 2 

244 5 

238 2 

222 4 

227 3 

219 3 

208 6 

217 6 

212 9 

211 4 

541 7 

548 5 

557 2 

566 8 

576 1 

547 9 

571 4 

571 4 

572 4 

563 6 

567 5 

562 8 

573 2 

575 7 

570 6 

573 4 

570 0 

571 8 

S57 12 

558 02 

559 12 

560 22 

561 52 

561 52 

561 32 

561 52 

561 52 

561 52 

561 52 

561 52 

564 53 

567 53 

570 53 

573 53 

576 52 

580 49 

-
- 9 8 

-15 4 

9 5 

1 9 

6 6 

14 6 

-13 6 

9 9 

9 9 

10 9 

2 1 

6 0 

1 3 

8 7 

8 2 

0 1 

0 1 

6 5 

8, 7 

569 

671 

813 

868 

887 

1393 

1201 

1283 

1345 

1532 

1529 

1647 

1573 

1631 

1768 

1740 

�834 

1879 

330 

311 

291 

234 

169 

591 

316 

344 

356 

- 498 

462 

544 

452 

476 

-- 595 

- 587 

677 

711 

Distance 

ifg J.¥llt 

km 

0 

11 

16 

21 

26 

30 

36 

42 

48 

52 

58 

64 

68 

74 

80 

86 

92 

98 

104 

<.D 
0 

>+-
� 

i:iFf'. 

Yr 

� 
Kl 
0 
tv 

� 
� 
» 
-'>Is� 



Height N> 
Thickness of ;Jl 

Latitude Longitude Height of bed Distance 
Station ice :1i5J*O) tt!Jt <p *¥ JJt ,l r*if!I h (] Lf g O 7_KO) �2' Ne • f--'. 

(I 0 Yo r,§J 2' CD 
0) 

m gal gal gal mgal m m km <:.ll 
L...J 

982 982 982 � 
61 69° 29' 41°09' 1168 217 3 577 7 583 48 5 8 1840 672 110 t-.:, 

0 
N> 
CD 

64 32 08 1198 215 1 584 8 586 44 1 6 1829 631 116 
'-' 

67 35 08 1214 204 9 579 5 589 41 9 9 19611 - 750 122 ml 

70 38 08 1235 206 4 587 5 592 37 4 9 1929 694 128 r 
� 

73 41 08 1253 209 3 596 0 595 32 0 7 1881 628 
9---r 

134 'v 
� 

76 44 07 1264 211 2 601 3 598 26 3 0 1867 603 140 <:.ll 
0 

U) 

79 C3 48 07 1266 210 9 601 6 602 19 - 0 6 1918 652 146 
9-* 
r,\ 

79' 48 07 1274 208 0 601 2 602 19 --;- 1 0 1936 - 662 147 0 
� 

82 51 07 1284 198 9 595 1 605 12 -10 0 2071 787 152 Q1 

54 07 1281 211 3 606 6 608 04 1 4 1951 670 158 
9---r 85 9, 

88 57 06 1300 205 4 606 6 610 96 4 4 2021 721 164 � 
'-

91 70 00 06 1319 194 4 601 4 613 88 -12 5 2158 839 169 9 
� 

94 03 06 1344 188 8 603 6 616 78 -13 2 2206 - 862 176 1 ) 
0 

97 06 06 1350 183 3 599 9 619 68 -19 8 2303 953 182. 1 � __,._, yl 

100 10 05 1378 177 6 602 9 623 55 -20 7 2358 980 188. 1 (i 
'd; 

103 13 05 1373 179 7 603 4 626 43 -23 0 2381 -1008 194. 1 � 
e)� 

106 16 06 1410 175 9 611 0 629 32 -18 3 2373 - 963 200 1 itffil\ 
ct-

109 19 06 1412 170 6 606 3 632 20 
� 

-25 9 2479 -1067 206 2 � " 
112 22 06 1439 156 8 600 9 635 07 -34, 2 263� -1193 212. 2 

c.o 
r-1 



Latitude Longitude Height Station 
*fOC <p *¥ !5t ,\ r§J � h (I (/o Yo 

m gal gal gal 
982 982 982 

F 115 70°25' 41°07' 1445 157 2 603 1 637 93 

117 C4 27 07 1449 149 7 596 9 639 83 

118 28 07 1475 148 4 603 6 640 78 

121 32 07 1514 129 1 596 3 646 58 

124 35 08 1503 133 7 597 5 647 43 

127 38 08 1554 103 8 583 4 650 27 

130 41 08 1572 123 4 608 5 653 10 

133 44 09 1579 129 4 616 7 655 92 

136 47 09 1617 133 4 632 4 658 75 

139 49 10 1626 160 4 662 2 660 63 

142 47 16 1682 118 8 637 9 658 75 

143 47 19 1725 099 7 632 0 658 75 

146 50 19 1757 095 6 637 8 661 56 

149 53 19 1779 088 5 637 5 664 36 

151 C5 55 15 1796 088 2 642 4 666 23 

154 57 08 1779 105 3 654 3 668 09 

158 C6 71 00 00 1762 113 1 656 9 670 89 

164 02 40 42 1739 100 6 637 3 672 74 

170 04 24 1745 112 2 650 7 674 59 

176 06 06 1790 098 9 651 3 676 45 

Thickness of 

.1(/o 

mgal -- ----�- - -

-34 8 

-42 9 

-37 2 

-50 3 

-49 9 

-66 9 

-44 6 

-39 2 

-26 4 

1 6 

-20 9 

-26 8 

-23 8 

-26 9 

-23 8 

-13 8 

-14 0 

-35 4 

-23 9 

-25 2 

ice 
1.KO)" '2 

m 

2649 

2765 

2727 

2962 

2940 

3247 

2972 

2911 

2795 

2431 

2820 

2963 

2971 

3046 

3029 

2870 

2847 

3101 

2954 

3040 

Height N 

of bed Distance 
:5J*Ci) 
r'it'J '2 �g � 

m km 

-1204 218 4 

-1316 

-1252 224 2 

-1448 230 2 

-1437 236 2 

-1693 242 2 

-1400 248 2 

-1332 254 2 

-1178 260 2 

- 805 266 2 

-1138 271 7 

-1238 273 7 

-1214 279. 7 

-1267 285 7 

-1233 289 7 

-1091 295 7 

-1085 303 7 N 
0 

-1362 315 7 0 ___, 
r--1 

-1209 327 7 E+ 
� 

-1250 341 9 )i$f 
$ 



Height t"J 
Thickness of <:.n 

Latitude Longitude Height ice of bed Distance 
Station rtlJt <p *¥ f5t A �Lt h Llg O 7_KO)�� 5f5r:O) 

Ne • I-' 
(J go To p§J� � 

0) 

m gal gal gal mgal m m km <:.n 
'--' 

982. 982. 982. .,,...... 
F 182 71°08' 39° 48' 1795 114 0 667 9 678 30 -10. 4 2848 -1053 353. 9 t"J 

c:,;, 
I-' 

188 C7 09 30 1766 139 0 684 0 679 22 4. 8 2600 - 834 365. 9 '-.J 

194 11 12 1788 113 6 665 4 681 07 -15. 7 2909 -1121 377. 9 

200 13 38 53 1794 096 2 649 8 682 91 -33.1 3152 -1358 390. 0 

206 14 35 1815 085 0 645 1 683 83 -38. 7 3259 -1444 402. 0 9--r 
'v 

212 C8 16 17 1871 122 5 699 9 685 66 14. 2 2631 760 414. 0 <:.n 
0 

U) 

218 18 37 59 1925 124 6 718 7 687 50 31. 2 2484 559 426. 0 94 
r;;\ 

224 20 40 1959 135 4 739 9 689 34 50. 6 2272 313 439. 1 0 
� 

230 21 23 1944 125 4 725 3 690 25 35.0 2460 - 516 451. 1 ;::'t1 
� 

236' C 9 22 04 1919 144 5 736 7 691 16 45. 5 2281 - 362 (463. 1) 9--r 
9, 

236 23 10 1995 137 7 753 4 692 08 61. 3 2184 189 463. 1 � 
� 

242 30 06 2049 128 5 760 8 698 40 62.4 2249 - 200 475. 1 � 

249' ClO 35 36 46 2111 145 9 797 4 702 99 94.4 1912 + 199 (489. 1) ) 
0 
� 
;::'t1 

247 34. 4 55. 5 2090 133 7 778 7 702 45 76. 2 2126 36 485. 1 0 
� 

253 Cll 41 55 2204 113 8 794 0 708 49 85.5 2173 + 31 496. 8 � 
&I 

259 46 59 2283 093 4 797 9 712 91 85. 0 2298 15 508.8 l\ffi\\ 
2:1-

265 51 37 09 2329 049 3 768 0 717 39 50. 6 2831 502 520. 8 � 
ti{} 

271 57 12 2360 036 0 764 3 72� 74 41. 6 2999 639 532. 8 
� w 



Thickness of Height 

Latitude Longitude Height ice of bed Distance 
Station -{;: ,L� r 1' ! � (/J ft &'.A ��)3[ h (J (J 0 Yo .d g 0 ).K (}) !1¥: � ;z5);jd') 

mi WJ!t t�� 
m gal gal gal mgal m m km 

F 277 C 12 72"03' 37° 14' 2393 028 6 767 1 728 06 39. 0 3084 691 544.8 

283 03 16 2439 018 6 771 3 733 37 37. 9 3169 730 556. 8 

289 15 19 2494 021 9 791 5 738 64 52. 9 3048 554 568. 8 
981. 

295 21 24 2550 982 8 769 7 743 89 25. 8 3499 949 580. 8 

301 C 13 27 27 2599 970 3 772 4 749 10 23. 3 3607 -1008 592. 8 

313 39 30 2668 944 5 767 8 759 48 8. 3 3912 -1244 616. 8 

319 45 32 2713 933 8 771 0 764 62 6. 4 4006 -1293 628. 8 >t-
325 C 14 52 34 2728 945 3 787 2 770 59 16. 6 3892 -1164 640. 8 � 

331 57 37 2758 911 3 762 4 774 83 -12. 4 4327 -1569 652. 8 -:ck Dr, 

337 73 03 39 2775 911 4 767 8 779 89 -12. 1 4350 -1575 664. 8 X 

343 09 42 2810 903 0 770 2 784 94 -14. 7 4437 -1627 676. 8 

345 C 15 11 42 2813 902 8 770 9 786 61 -15. 7 4455 -1642 680. 8 

349 15 44 2850 904 7 784 2 789 95 5. 8 4377 -1527 688. 8 

355 21 46 2904 895 1 791 3 794 95 3. 7 4431 -1527 700. 8 

361 C 16 27 48 2949 891 7 801 8 799 90 1. 9 4424 -1475 712. 8 

367 33 51 2982 877 8 798 0 804 84 6. 8 4589 -1607 724. 8 
N 

N 



Thickness of- Height 
Latitude Longitude Height ice of bed Distance 

Station :!Efpf(O) 

F 379 C 17 

382 C 18 

385 

391 

397 

403 C 19 

409 

415 

421 

424 C 20 

427 

433 

439 

44:5 

451 C 21 

Note 1. 

Note 2. 
Note 3. 

iti[t ({J Ir,£ J5t A �I.Jt h (l (l 0 Yo .J {l 0 )j<. O)�� r,e,j �  Jj!g tift 
m gal gal gal mgal m m 

981. 982. 982. 
73°44 ' 37 °57 ' 3038 878 1 815 6 813 81 1. 8 4582 -1544 

47 59 3051 875 0 816 5 816 25 0. 2 4599 -1548 

50 02 3061 880 4 825 0 818 68 6. 3 4532 -1471 

56 04 3098 857 7 813 7 823 50 9. 8 4805 -1707 

74 04 06 3119 853 3 815 8 829 91 -14. 1 4895 -1776 

09 08 3134 873 0 840 2 833 89 6. 3 4643 -1509 

15 10  3151 847 3 819 7 834 69 -15. 0 4955 -1804 

21 38 13 3159 840 5 815 4 843 36 -28. 0 5143 -1984 

27 15 3170 820 6 798 9 848 05 -49. 2 5446 -2276 

30. 5 16 3168 819 3 796 9 850 79 -53. 9 5505 -2337 

34 17 3157 826 1 800 4 853 50 -53. 1 5479 -2322 

40 19 3165 837 8 814 5 858 14 -43. 6 5362 -2197 

45 22 3198 832 5 819 4 861. 97 -42. 6 5398 -2200 

51 24 3222 832 4 826 7 866 56 -39. 9 5398 -2176 

53. 7 26. 5 3232 816 8 8 14 2 870 89 -55. 7 5340 -2408 

The depth of ice wzs czlc ulatei by th?- u:,e of eq ._,,, :£lion (5) w'zic:Z is derived from tJzre 2 ass :tmptions, that is, 
(1) the Bouguer anom zly is z2ro, (2) t:ze dn:;ity of ice P i is 0. 9 g/cm 3, (3) the de1z c;ity of bed rock P r is 
2. 67 g/cm3• 

The station n :tmfnr with a prim� ( '  J is t)z e stztio ·i on t.'ze br:tn'.:h route.  
No top:Jgraphic correction w.1s applied. 

km 

748. 8 

754. 8 

760. 8 

772. 8 

784. 8 

796. 8 

808. 8 

820. 8 

832. 8 

838. 8 

844. 8 

856. 8 

868. 8 

880. 8 

892. 8 
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(2034) Crn��M 

*tHr1¥.J tce'?l11JJE�JJJtO)::k � � 0) B ��� 6 t::. YA-c... ,  fRJ-t-tg,� c·ffe::!tJJO) Fl=l9�� :to \i ,-r '{l1U5E � h 

t::. 2 "':)�/i 3 "':) O) '?l1U5E{ii� JtJR L -r :l-;_f::_ .  --ttceb'b,  fRJ-t-tP.,�-Ctt � c 1m VJ v-c...tf!tl5E L t::.{ii, 

Dl vi� O) mrfrr=!=i c t;}( 0) 1f1Hrr=r c v=-'?l1u5E L tdii� Jttx L -r :J-;_ 6 c ,  8 {5'1J r=rOOh t 1m�O){iitJ\::k 

� < ,  .:f: 0) 1�iJ\ 1 mgal tJT 2 {5'1J, 2 mgal tJT 2 {5'1J ,  4 mgal tJT 2 {5'1J , 7 mgal UT 2 {5'1J 

c- 'lb 0 t::..  £.i't� t1:1 -r tJ " G � 6 i c·O)  r v 7 r iJ\-�c·2b 0 t::. c 1ffi:5E L --C ,  r v 7 r O)®IE 

� L t::. O) c· , � ft O) ,::_ C -c· cf) 6 i)\��;a < �' e !JJR L ,i;�;5: < c·f:tB: � C 1,ffl- 17 O) {flU5£{[i O)flt:i)\ 

!J\ � /J ,  0 t::. . 

tJ J:O) J: 5 tda*!J" G ,  '{111J5£ 0):5f:fl_:=;f[i�=. vi 3. 5 mgal ��O)iAz'i2iJ\2b  6 c � :z. G h  6 .  

Tit:f:J r,fliJ5£�1itce 0 t::.::k�mff-=JO)ifil--t C� Fig. 1 v-c...?f- Lt::. .  -:=_ O) � O) r=j=i -C·A-B - C viffi 3 

=3Z!*, D-E- F - G viffi 4 *�O)jfrff-=fit O)-ffi"S-C·,  �&t�J/tO)*a*iJ\tJiJ-. 0 --C \i ' 6 .  

,mfir=!=i 0)11tJJ alU5Evi ,  =t- -v :/ 7
°

�c· vt fJ 7·· - AtlO) r=rc·, 1-=fifJr=!=i vi� J::ll[O) r=j=i -c·fJtce 0 t::. a 

?lliJ5Et-tP./iO)tt�, mEBt, rf@JBtvtJi/JR O)Wl?J!Uf@:� J:8 11  ,t::. <2) .  W:-JJHO) r v 7 r O)fft1IEvt, aB'.fP 

�tili � Ll 1
1 -r iJ ,  G{ff. cf'� 6 i c· O) F 1J 7 r 0) ]£  � iJ;-�-C-2b 6 c {El5E L -r1-=r tce 0 t::. .  Table 1 

v=. vt::k�i71R f-=fr=!=i v=.� G ht::.*a:>f!:iJ\ i c co --C ?f- � h -r "' ,  6 .  ffi l 11J vi�1U5Ett ,�:'.f!O)ff� -c- , F v=. 

tvc < 7&q:fi'.fx/z iJ\ft--C t::h'JtO);ffi:�--C-2b 6 .  F 21 �vi 1 km irf: v:.. , .:f: O) ffvi 2 km m: v-c...ft --C 

t::. . ffi 2 1u ,  m 3 11J, ffi 4 1U vt.:th-fhmtl5£,�0)ii1:1t �, mEBt A, rmBt h O)f�-c-2b 6 . * 5 

f!J vi Worden Jli-JJFit v-c... l 6 �!U5£iJ-.  G�l±\ � h t::.m-JJf@: g O)fFJl!lc· 2:t> 6 .  ::. O){@vi, a:gf1-1�t-tg0) 

:;RifliJ l;t0)1lt:iJ 1ll!��$v-c... Lt::. t O) c·2b 6 .  m 6 11J v=. vi g v=. rm l!ftHiIE� Lt::. go O){@:, � 7 11J v-c... 

vt i'fJ;!?Jl!J ,� O)f�11\t1[jJ{ri To �?f- L -r cf) 6 .  To vHll!E � t� vt v=- l 0 --C �5E � h, *Ac-=$tb � 

;h--C 1i ' 0 .  

T0
= 978. 049 (l +O. 005 288 4 sin2�-0. 000 005 9 sin2 2 �) 

t::. t� L1Ji &vi gal -c· 2b 6 . 

(1) 

ffi 8 11J v=. v :tJ�i §tJl'ffi Ligo = go -To , � 9 }!J v=. vtff v-c...;£� 6 jjf;t, "':) i 17 (5)j'\c')K'd.) f::_7]( 0) � 

� , m 1 o 1U v-c... �mu,� 0) rm 1:1t n -.  G 7K 0) w � � :z'12 e 1 "' , --c � G n o :!el· w 0) 7i§i tt, * 11 1U v=- n. a:s 
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Fig. 1. Route map of the:fnland traverse, excluding the branch route to Yamato· M ts. Route A-B-C is a part of the traverse route of the 3rd Expedition Party and route D-E-F-G is that of the 4 th Expedition Party. 



jJ<. ([))¥ � � J: '(f;g� (l) � �  

1) � 1 1 H=-ffi L t.:1KW O) ;Jtc6jj 

� O) W � � *c6 6 k c6 K*0) 3 � 0) �� � L � .  

b .  1K O) W;1:Jt P i vi 0 .  9 g/cm3 c· cb 6 .  

C.  j]( O) T O) :!s 0) '-8;[t Pr vi 2 . 67 g/cm3 c· cb 6 . 

;JW5E®� g mgal ,  �llt�tlIE� Lt::_ {[I[� go mgal,  � K:. Bouguer 1l1l IE � 7Jf! :z /::_ {1il � go '1 

mgal , mU'.ri /}� O)J�lt� h x l02 cm , Yc O)T0)7j(0) � '2 �  x x l02 cm, TJ�r3 l jJ O) 'h� � G (i 

G = 6. 670 x 10-s mgal · cm2/g c· cb 6 c -t 6 c ,  5-E� v::. J: I) ,  

g O = g + 0. 3086 h 

go '' = go -2 rcG [P;X + Pr (h - x) ]  X 102 

-c· cb 6 .  �J 1 O) f&:�v=- 1 0 ,  

(2) 

(3) 

(4) 

c· cb o .  f::_ f!_ L, Yo l i(l )�-Z:c·*e0 G h 6 rf�$1JtiJ {[l[ � mgal }li {.s'lc· cb G h L t.: t O) c· cb 6 .  

7".: (2) , (3), (4) � 19I 0 -C x v=- � \, , -C !t :ffil  L ,  P;, Pr , G O){[j[�f-tJ\-t;hvi, 

X= 13.  4807 (r0 -g) -2. 6517 h (5) 

c t_r. Q .  g O) tlliJ5-EfJ[l 12} 1 mgal vi x v=- 13. 5 m O)fJ�t£�± r,, h O)?JlLl5-EiJ,t& 1 m a x  v=- 2. 7 m 

O)�ftlf � ±f' 6 ::. c iJ�biJ,  6 .  g O) {fiij5-EfJ��iJ� 3. 5 mgal flf� ��x_ f, h 0) {}1U��!�&iJ� 10 m 

Wl!t�rl:ti f\_. t_r. \, , t O) c -thvi, x O)fi�z'!Hi 80 m t�rt��x:_ f_r. \, , ::.  c v=- tr 6 .  

2) 1](:[jU_ ��-Bi� 0)70 

= 5 L -c J�"!· J� '2 n t-.: 7K 0) ,rJ '2 , i t ::_ mu 5-E ,� 0) 1g1 JJt iJ , G 7K 0) w '2 � if 0 1 "' , -c � G n 6 :Ei. BR 0) 

1rSi �iJ� ,  Table l v::.ffi '2 ;h -C 1,, , 6 hvtc· cb 6 .  Fig. 2 O)i:llflJimv::::. �ff ]E['i/iJff:� c I) ,  *iUJid1 v=.Jfi JJt 

� C 0 -c , *00 0) l�J f!t C �-f;1Z O) �J � C � i� l�c·ffi L -c cD 6 .  7j( O) �  '2 vixv=-��f::_ l 5 td'J 

vt-e· , IEM�c·vi tJ: \, , iJ ,  G ,  b' BRO)riri '2 'b IE1rit c· vi tH ' ·  L iJ , L ,  1J\ °2 td:1:i [1-:l] viiJ ,  t_r. V) ,[\�v=-� 

t§ �f�*- -c 1,, , 6 0) c· vit_r. iJ , 6  5 /J , .  t-.: l x__ vi, F 139 vi�BR 0) 0J v=- � 0 -c 1,, , 6 vt n c:· t , b h 

hnvi = = -e·j( � t_r. :1 v /� .:q=.�_§.ll: '2 ;h , * � < 31 i b IJ L t_r. vt.:hvit_r. G tst.J ,.  -:> f::_ . i f::_ , fJJ, 

td4ffi iJ� cb fJ ,  t )t1 � 0) o tY-iij n �rm� L t::_ F 2sg� F 351 t � vi fJ �-BR O)  w �=- � 0 -c "' ,  6 2> . 

3) 1K PJf 0) IE L \, , fill c Bouguer J;t� 

tJl: 0) �1· � vi Bouguer �� iJ � �-e- cb 6 c 1,, ,  5 t� J.l!J ts �5-E 0) t c v=- 1-=r ts h ;hf::_ 0) -e-, ::. 0) 

-f&Ji 0){3tffJ�t£v::.J;t 1.: -C , 7J()J. t ��O){lj[iJ,  G f ;h -C 1,, ,  6 .  k O) f::_ c6 v=. vi ,  Bouguer �miJ� 
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Fig. 2. Height of snow surface and keigk t of bed rock, in relation to the distance along the route from Syowa Station. 
Curves A-B-C and D-E-F-G are tl:e height of led rock obtained by seismic soundings by tl.e  3 rd and tke 4 th 
Fxtedition Pcrties resfectively. Tl:e routes of the parties are shown in Fig. I with the same symbols. 

As tl.e route from F 139 to F 154 is a roundabout route, the two points skowing the keight of bed rock at 
F 139 and F 154 are connected with a smooth curve. Stations F 139, F 289 and F 361 are on the peak of the bed 
rock. There was a steep solpe with many large crevasses at F 139 and a steep slope with many small hexagonal 
cracks at F 289 and F 361. Tl:e route from F 230 to F 265, passing through the neighbourhood of the Yamato 
Mts. , is situated on a rise of the bed rock. The cross marks x show the values at the stations on the branch 
routes. 

Tke white circle O means tr.e heigU of tl.e bed rock, corrected in consideralon of the reasonable Bouguer 
anomaly, 

900  

z 
� 
N) 
c:.n 

f,-' 
c.o 
O> 
c:.n 
\_J 
r--. 
N) 
0 
c,.;i � '-" 

tt3 
� 
ft¥¢ 

9.-
0 
� 
c:.n 

0 
U) 
9-W 
r,;\ 
() 
� 
___,,,, 
<---j l  
� 
9.-
9, 
� 
� 
� 
E--m 
) 
() 
� 
;::r't 
0 
� 
� 
0-1 
l!!H\I 
d 
� 
tr!} 

c.o 
'.I;) 



100 (2038) (]¥j;jltj�f;1;4 

c' O)�,§if--c,:i; 0 -JJ,  �� 0 £,�iJ� ,:i; 0 .  ¥f::_ L --c ,  � 3 37\�� '  ffi 4 :3(� 0):i'tg��if O)f� c � 5 :3Z 

� O)JE,M9'R C -3& L --c \., \ 0 P.Jril� ,:i; 0 O) "(\ *f* O);j:!ffil� hiJ ,  0 .  Fig. 1 v::: .. vtJi 5 :3(�0) 1E:fr� 

c� v=- , m 3 *�' m 4 :3(�0):i'tg[l�jtf� O)-$ ��A L --C 2t) 0 .  m 3 :3(�0)JEi f9, A - B - C C 

ffi 5 :3Z�O) JE1H� c vi F 52 ffl;Ji-CY:h -? --C 1., ,  0 .  m•�if O)m*� Fig. 2 v:::.l!lh--C �  L --c ,:i; 
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c tt* � c' 2t>  0 .  il& v::. ,  :::_ O)ffl;Jic· vi Bouguer �,m- vt -6 mgal�Ilifc-��,m- vuJ\ � 1., ,  c � x. G 

.h o .  -1JfJf3; 4 :3(� 0):i'tg��iJ: O) i{H,'R D-E-F-G 0)-nGviH C Iv c'ffi 5 :3(� 0)Ji!,iH9'R c -3& L  
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5E't 0 t� YA::., ffi 5 *� O)fil{H,,'R O) vt vf'�:&J::r:::. 2i; 0 7fj[J3¥.� �' llHJJL� 0) Bouguer �'ht �  

fJlij � --C  � t� . 'J 1:::·· _:c. J> �vi7fJ!J �.� c· Bouguer :W'ffi'ffi'J -150 mgal csi , BocToK - ffifi.�* 
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Table 2. Results of gravity measurement in Lutzow-Holm Bay. l',j 

:-11 

Station Latitude Longitude Jg 0 Depth D ,:Jg o '' D '  M (K) M (W) H (D) J-4 

s E g Y o  -,Jg 0 X 14. 46 
<.O 

<:Jl 

gal gal mgal mgal km km km 
\_J 

m m ,--.. 
0 

Syowa Astro. St. 69° 00.4' 39° 35. 4' - 9. 8 - 13. 1 35. 7 33 36. 7 w 

A North of 982. 982 . ffl Ongul Kalven 69 01 39 26 541 7 555 5 - 13. 8 200 � 
B Near to ft?¢ 

Benten Is. 69 02 39 13 54 1 7 556 5 - 14. 8 214 il!'. 
9--t 

P l  69 13. 8 39 01. 0 547 6 568 3 - 20. 7 145 - 10. 7 299 35. 7 33 36. 4 \J 

<:Jl 

P 2  69 17. 8 38 56. 8 516 8 572 3 -55. 5 473 - 22 . 8 803 36. 1 34 37. 9 en 
9-1\' 

D 69 20 38 56 509 7 574 5 -64. 8 937 r,;\ 
0 

P 3  69 24. 7 38 56. 7 507 6 579 2 -71. 6 739 - 20. 5 1035 36. 0 34 37. 7 � 
:'.!'t 

P 4  69 36. 0 38 45. 3 269 � 
9--t 

P 5  69 30. 2 38 53. 0 513 2 584 7 -71. 5 563 - 32. 6 1034 36. 4 35 30. 8 9, 
� 

E 69 19 38 47 495 3 573 5 -78. 2 1131 '< 

� 
P 6  69 24. 5 38 09. 6 382 

-HI 
) 

C4 69 25. 5 37 58. 0 508 1 580 0 -71. 9 1040 0 
� 

C6 69 11. 4 35 1 1. 0 536 2 565 9 - 14. 2 a :'.!'t 
-- + 1. 2 'R 

C7 69 09. 4 35 25. 5 559 8 563 9 - 1. 7 b -8 25 � 
'+ 

P 7  69 03 35 52 551 0 557 5 6. 5 510 + 28. 8 94 34. 3 30 31. 3 � 
[!IHI\ 

P 8  69 01 36 05 554 8 555 5 - 0. 7 405 27. 3 10 34. 4 30 31. 5 � 
� 

p g  68 54 36 43 527 tr!} 

P 10 69 05. 5 37 14. 0 525 6 560 0 - 34. 4 670 11 .  9 497 34. 9 31 33. 5 J-4 
0 
J-4 



Stat 'o 1 Latitude Longi tude 
L1 (J 0 Depth D s E (J Yo 

g2..l ----- ----gal mgal m 

£1(! O II 

mzal 

D '  
-.10 o >� 14. 46 

m 

Af (K) 

km 

M (W) H(Dl 

km km - - --- - - --

C 10 69� 07' 37° 26' 525 9 561 5 - 35. 6 515 

F 69 11 37 56 Sl6 1 565 5 -49. 4 714 

G 69 13 38 04 510 8 567 5 - 56. 7 820 

h 67 51. 5 37 43. 5 47 3395 282 25. 9 14 7. 7 

67 56. 7 37 07. 8 79 1975 216 28. 1 18 11. 8 

F 52 69 19 40  09 6 35. 5 33 35 .  8 

Oku-Shirase {70 40 {41 10 { - 75 {37. 8 {38 {44. 5 
Daira 71 20 37 20 -110 39. 0 41 48. 5 

Mizuho 
Plateau {72 00 

75 00 {35 00 
40 00 {- 1 00 

- 150 {38. 6 
40. 2 {40 

44 {47. 4 
52. 6 

------�-- - -- - --- -- -- - - - --- ----- - -- - - --- -- ---------- --- ------ -- ------- -- - - - ------ ------- ---- - - - -------

Note 1 .  Since the heigU of every str:tion excej; t C6 and C 7  did not exceed 2 m  above sea level , ae free c. ir correction was 
not made. 

Note 2. No topographic correction was applied. 
a : Though precise e 'evat ion was not observed, the free air correction for tl:e J; eight of 50- lCO m v.:cs made. 
b :  The free air correctz on for the keigJ:t of 8 nz u_1as made. 
,Jg o '' was calculated by equalion (6) ,  where Pr is the density of roc 1< with which the sea wi l l  be buried and is assumed 

to be 2. 67 g/cm3
, and Pw is the density of ike sea wc:ter of freezing Joint - 1 . 5° C, that is, Pw is equal to 1. 02 g/cm 3

• 

D '  is the depth c:t !culr tzd from Jg 0 by tl.e  eqz1ctiun (7 1 with tl. e assumption Aa o '' = O . 
M CW) and M iK)  c:re the e:eva!ion of the J11 ol:orovicic disconiinuity calculated by WooLLARD's formula  c.nd KoRYAKrN 's  

formula. 
H (D; is the tltidness of tke e:,rth crust calculated !Jy Demenifs!w ya 's  formulri;. 
h and i are the observation stations in the 2nd Ex j;edition. 
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L t-:. 0) ;l),  :;;f l!JJ --e ci0 0 . 

mU5:E*u;\f;:vi Table 2 vc� L -C ci0 0 .  1Jd� D  viffirnHc ..t 0 -C rllU:iE 2' :ht�. .:: :h ( i �  fJ � --=:>  

t,t t� r; 1 -v - � �t. L -C �tITU 2' :ht� t 0) "C ci0 0 .  

L1 g" vi (6)5!: vc l 0 -C :1tcot�.  

Li g11 = g+2 rc G (Pr-Pw) D X l02 -Y0 = Lig0 +2 rc G (Pr-Pw) D  X 102 (6) 

.:: .:: vc Pw vtm1k O) W�� g/cm3 --e , 1k i�Dvi m 1)i{ft--C:-*b L t� t O) '"Cci0 0 .  (6)"j\JiiflJ7]'( 

��:Et--c:-1'ff ;? 1* :z  t_.:.a:/j:O)Jl::f:J c t_m$11::f:J c O)�c-cf0 0 .  nfPc �  0 -c 11U1_k vima?K 1� -1 . 5°
C 

O)�fij7}( 0)W[t Pw = l. 02 g/cm3 --c:- cf0 0 c  L ,  �T!O)WftviAAT,ip c � L <  f'r = 2. 67 g/cm3 c 

1Ez5:E Lt_:_. L t_.:.iJ� 0 -C (6)A9=1D� �tf�O){*�Hi*O) l '5 vc t1:. o . 

2 rcG (Pr-Pw) X 102 = 0. 06915= 1/14. 46 (mgal/m) 

D' vi Li g'' ;l) ,�--c:-cf0 0 f_.:. C {Ez5:E L L '  ,d g ;/) ,  G:sjtci.) t_.:.7}( i�c' (7)A 

D' = -Li go/2 nG (Pr-Pw) X 102 = -Li g0 X 14. 46 (m) (7) 

/), G � t±I  � :ht-=- 4.) O) --C:-cf0  0 .  �t�HW: C .::  0)1@[ C � J:t®<:-t 0 .::  C vc l 0 L'  7J( t�O) �mu� L t1:. 

/J ,  0 t_:_Jif!,r� 0) to to l Yc O){@:��P o .:: c iJ� --c:- ;? 0 .  

Fig. 3 vc vimU5:E O)fft&l:�� L , Jc (l_> ,B.c'O) Li go O)Mi� - 10 mgal �.1¥fftvc L -C *� L -C 

£5 0 .  S:. O) t?sj O)]ji[i!ffl l*Jc-vi Li go vii"'""' -C � 0) {@:�1";J 0. -C 1., , 0 ;lJ , G ,  *3Jl 2' :htd&{W:vr.-t""' 

-C IE 0) Mic' ci0 0 .  .:: :h c' dj. 0 c , � tf!U.KfRJ O)(RJ r:::r ;lJ ,  G z1t1ftkJ! 2'� n, 0 vc ":) :h -C ,  Li g 0) *@xt 

1@:iJ�1J\ 2' < t1:. 0 -C \., ,  0 .  ":) i fJ , Li g0 iJ�-f:.. ;? < t1:. 0 -C \., ,  0 .  .:: 0) [tl fr-0 vi Liitzow-Holm �O) 

-z1t1ir, ":) i  1J WH$: 68° m;a i c·--:)..-j ;? ,  .:t .: --c:-vi L1 go 0) 1W:iJ� +42-- + 79 mgal vc t1:. 0 -c 1., ,  

0 8> . t_.:.t.:.. L ,  ,:: O) f!H�rc'ffl \., ,td@vi , ffi 2 *1*, ffi 3 *1*iJ��n L t_.:. {f l  lJ 4 mgal 11\ 2' \., ' . 

;: :h vi§ij O) ftrjij1@[ 0);£$c'ci0 0 HiffP :£:lfuO) JZt�U,B. vc tovt 0 11!::f:JiW:iJ� , ffi 6 *ttrllU 0)*5*, .:: 

n i c,�n 2' :ht_.:.1@: l lJ *"J 4 mgal 1J\ 2' 1., , .: t iJ�bn, 0 t_.:.n, G c-cf0 0 .  __ Hc3£""'t_.:. L1 go 0)� 

1tO)ftJlrta ��� vi 0 ;?  IJ �i"'t_.:. co v::. ,  Fig. 4 vc vi*� 30
° n ,  G*� 42° i c- O)�!ffl--c:-ttmrJ 2' 

:ht-=-�lf•m- Li go 0) 1@[�,  t$:lt�:f:1Umvc L -C� L t_: . .:: O) t?sj i=p O)  X �p a*� 30° ;/) ,  G 35° 

i c'O) fmffiU,B.,  8�P vi]f[� 35
° n, G 40° i --c:-, O �P vi*� 40° l lJ *vc cf0 0 tti!!U ,�c·tnu5:E 2' 

:hk*s*Tcf0 0 .  ��K8� K1± § L , ��--C:- S:. ;h�O) ft�{@:�*5�--C:-dj.k. ffi- �0 m;a 

vcJ! G :h 0 ffi-f:..1@:vi -s .i: '5 t:'-f:..�t.JWO) JlrJm--c:-ttmU 2' :ht-=- t O) c-cf0 IJ ,  ffir$: 69. 5
° mlc O)flfd\ 

1@:vi,  Ltitzow-Holm �P30)$J�iJ� < Vif�--c:-1., , 0 m;a--c:-ttmtl 2' :h -C \., , 0 .:: c ,  ffir$: 7J . 7
° 
m 

lcvc � o ffi-f:..1@:vi , 1frrf-'fO)m-t t.iJ� 'b .i: '5 t''-f:..�I-IJ�O)lcffr�}iJlfili"' o c ;? ftltrilU 2' h  -c 1., , 0  

;: c vca:�-t 0 �,�iJ�ci0 0 .  
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Fig. 3. �Distribution of the free air anomaly in Lutzow-Holm Bay. 
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Fig. 4. Variation of the free air anomaly with the latitude. 
The values at the stations between meridians 30° E and 35° E are denoted 

by x ,  those between 35° E and 40° E by ., and those between 40° E and 
42�E by 0. 

The value denoted by e increases from the head of the bay (69. 5° S) 

towards the offing, and seems to reach a maximum in the offing (neighbour 
of 68� S) as observed in the 2nd Expedition. 

Fig. 5 v::. /iJJH� 35° c 40'.) c 0) 11=i9c1tiJUlW � :ht� Bouguer ��{i � rllr v:.::tt L -c IZI * L -c 
4) 0 .  t� t-3. L ,  *m?£ 40° J: Q *v:. 4S 0 F 52 c' O){@:vi � 1L c'* L t�.  i t� .  WHl 71 ° ffl;tj: O) {ulf, 

wH� 72° tJ wJ0)1illivi�D O) �nc-3zb�t� J: 0 vc , :ffft: t :% �  c ,�bh o  fillfO)fQ:Jffl�iM,,�c-* L t� .  

!Zr v:. vi* L -c tJ: 1., ,iJ� , rrHt 68° ffl;t[ O) illU�1illic' vi , .:1 go'' 0) 1l![ vi iz§vc tJ: 0 ht c' 1J\ � < tJ: 0 fr& 

fqJ 7J�2t) 0 0) v:. , wHt 69° ffl ;ti: c-vi iz§ vcff < H c' 4 go'' O) {@:iJ�:k � < tJ: 0 -c 1., ,  � .  WlmU,�iJ�& 

tJ: l , 0) -c, iil L 1., ,l/lmfrr O)xt* 2:: -t 0 bvtvc a  1., , iJ � tJ: 1.,  , .  

WH=- Ropamrn iJ� ffi 2 *� O) jfjlffir)1[j[�{E!! 0 -C Mohorovicic �:@im\:]IfiO) t* �M�- ili  L -C \., ,  

6 O) c·9l ,  lR} l::15t!c'�t# L -c dj_ t.: . IiopJIIUIH 0)$!H1HC vi:rR;vi ili -C \., \ tJ: \., , iJ\ it#m* �:B

tfr L -C dj_ 0 c , *:rt c f J: 6 . 

LI g/' M=Mo - 2 n GLI P = 35. 3 -0. 032 LI go '' (km) (8) 

:. :. r=. LI P  vi ,  Mohorovicic �J!li®i:ffi J: Q t� \., , J!I O) B O) �flit 3. 52 g/cm3 c ,  :l'tf!.IDJ'. O) �;llt 

2. 8g/crn3 c O)_g:;'1:'cJ:) 0 .  WooLLARD10) 'b Ji:e:r.rerrnn,rrna1 1 ) 'b ,  � < O)j:-fu�ff]W!J O)m:t/J: � i C 

<h -c L1 yo'' cMg(vi. LI oo'' c Jii!,7DZ O)J1J � H  c O)�f* 'i':st«_) -c  1., ,  0 .  WooLLARnO) vi jl' 7 7 J:.: vc 
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Fig. 5. Distribution of Bouguer anomaly in the area between the meridians 35° E 

and 40° E. 

White circle O shows the value at F 52. 

M (W) , M (I() and H(D) show the elevation of Moholovicic disconti nuity, 

calculated with the formulae presented by WooLLARD,  KoRYAKIN and 

D EA1 EN IT SKAY A.  

H = 35 (1 -tanh 0. 0037 Llgo '') (km) (9) 

t� {utt-c· cb 6 . H (!) {@. i,2: Yc (!) i i M 0) {1!{-C· i0 6 c 1& 5l-t 6 c , -l- 0) frIB: V t �fJj (!) z�� � t� �t H J, <::. c 

v:�.. ts: 6 . "'=> i IJ -7c ht� vt (!) ;J� n: 'a:' 'i3'D' 2:. c v=:. ts: 6 . 

ny.J;t11;Jit)!M#;Ec (l)Af(l) {\hl vi{mh (l) jj::;:Z;
--

ci'-r1i'( L -c t ,  Vi ii' 35 km {ln=:. t,t 6 iJ\ 1111} (!) {\hlvi ,  

H(D) iJ�li t tt  < '  M(W) tM(K) v==- ��-C {{ ( , , W H!f 68° 
iJ , G 69° 

O) r1ti O) i':1�t7J �J O)M 

O) �f J.l::;J O) (y]J![cvi ,  L '3::' W1�t75 fi'iJ 0) �B�� c -t 6 c ,  

dM(K)/dL-59 m/km, dM(W)/dL-119 m/km, dM(D) /dL-186 m/km 

'(' cf) 6 . 

;:. 0) ffli!f v=:. 2D t� I) , Worden 1lt:tJ?l:_!. O)fJk. \, ,  -:1.:T v=:. "'=> 1_, , -C tfil}rr�T � 0 t� !ll!J� ti'J;El±.i'rnJID.lt'c?ll!J 

J'!Q 11� 0) � 7K 5LJm B2 ,  H E8 - gJ3 B2 v=:. !If < :t-:; :Jt 'a:' EJ:l L __ U,-
f 6 . i t � �L-! ·Jlifl1Jl We 0) � �f o) fllU j]: m 1 
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