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Abstract 

During the period of the second Japanese 

Antarctic Research Expedition, 1957-58, gravi­

meter observations were carried out on very 

closed pack-ice in Liitzow-Holm Bay and no 

pendulum observation was made in the Antarc­

tic region. A Worden gravimeter used for this 

measurement had a stable and small drift, which 

was confirmed by continuous readings at Singa­

pore and Cape Town, and also by examining 

the observed closure at Cape Town after the 

voyage in Antarctica. Based on this experience, 

it was expected that the gravity value at Syowa 

station would be determined by means of the 

gravimeter with the accuracy of few milligals. 

Thus, the gravimeter observation only was 

carried out in the third expedition and the 

pendulum apparatus was not employed. 

In the case of relative measurement of gravity 

between two stations with a large gravity differ­

ence by means of gravimeters, serious errors 

might be caused by occurrence of drift an d also 

by uncertainty of scale factor of the gravimeters. 

An error in reading a large dial of the Worden 

gravimeter placed on the ground at Syowa sta­

tion is so small that it is safely neglected. The 

gravimeter was kept at Syowa station from 

January 26, to February 4, 1959. A drift rate, 

+0.29 milligal per day was observed for this 

period, which agrees well with a value, + 0.28 

milligal per day, deduced from the closure, 

17. 2 milligals, at Cape Town after 61. 8 days' 

voyage in Antarctica including above mentioned 

period. Since stable drift was also observed 

at Singapore and Cape Town, it was confirmed 

that this gravimeter had a rather stable drift 

during the whole period of the third expedition. 

The error caused from the ununiformity of the 

drift on the result might be less than a few 

milligals. 

On the other hand, no definite estimation of 

the uncertainty of the scale factor of the gravi­

meter has been obtained. As to the small dial, 

calibration measurerr.ents were carried out along 

a calibration line in Japan with a gravity differ­

ence of 202. 6±0. 3 milligals, which was deter­

m ined by the GSI rendulum apparatus, before 

and after each expedition. 
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Since no calibration measurement for the 

large dial has been made, values given by the 

manufacturing company were used for calculat­

ing the gravity value at Syowa station. This 

fact may cause an error of few milligals on the 

result. Therefore, it is estimated that the final 

accuracy of the gravity value at Syowa station 

might be within a few milligals. 

The result is: 

g Syowa station = 982.540 

relative to 

Latitude 69° 00.4' S 

Longitude 

Height 

39° 35.4'E 

29. 2 m, 

gcape Town =979. 6470, 

which was determined by means of the GSI 

pendulum apparatus in the second expedition, 

1957-58, and agrees well with the value, 979.6468, 

obtained by D.I. GOUGH by using a Cambridge 

pendulum apparatus in 1956-57. 

Besides the observation at Syowa station, as-

1. 

(614) [1¥H�Jt*4 

tronomical point, five stations have been estab­
lished in East & West Ongul Islands. Gravity 
values at these stations were determined refering 
to Syowa station with the relative accuracy of 
0 .1 milligal. Distribution of gravity anomalies 
in Ongul Islands is shown in Figs. 2 and 3. 

Like the case of second expedition, the gravi­
meter was used for the measurements on very 
closed pack-ice in the third expedition with a 
probable accuracy of about ten milligals. Re­
sults of observations in pack-ice region by both 
expeditions are summarized in Fig. 4, in which 
distribution of gravity anomalies, without taking 
into account the depth of ocean, is shown. 

The values of gravity anomaly in Liitzow­
Holm Bay are over+ 50 milligals which far ex­
ceeds the estimated error, while those at Syowa 
station are all negative. It is concluded from 
this fact that a large gradient of gravity anomaly 
must be existent along the coast of Liitzow­
Holm BaJ. 

m2 ozf¥ftiWh�IJ (1957--1958) cvi, W\!/J!IJtd "*ii-" iJi Li.itzow-Holm f,!g�cify,tr7JO::::M 
t � c6 G n t.: t.:c6, 8?1tD£±m -z'filiJiFf O)fl1J!IJ ��1ft!ic e- i\ 7j(J: c Worden filiJ§f O)fl1J(1J 
t-.:vtiJq=ftci:bi'Lt.:. �q:iO)*i1Um Singapore, Cape Town cvi, fil7J�-rO)fl1J!IJiJi�1ft!i2'h, 
s * t 0) J:tfOJ!IJ5EiJiJEJJx: 2' nt.:v . � n G O)fU�v= J: 0-c, Bi'.1to£±-& c 0) filiJ�-rWUJ!IJv:::: vi, 

1§� 0)12s]� �1ttci: 5 iJ\ Worden filiJgfO)fl)J!IJviJ:t���� c 2b 1'.J, � mgal O)flM ��f<JC 
e-0 � t iJiBJ! GiJ;�::::tci:--=:>t.:. � 0) J: 5 tci:bvtc, m 3 ozfl)J(IJcvi, Worden filiJ§fO)fl1J!IJt-.:vt 
iJigf[®, �1ft!i 2' ;h, .:t :,, :7--;r,, !¥.5 � c 8?1tD£±fuj� 5 ,r{=f,, Li.itzow-Holm t�O)lfil�7j(J: c 7 ,#,fl)J(IJ 
2'ht.:. tci:�1.!fiO)�q:i, Singapore, Cape Town c, m 2 ozfl1J(1Jc�1ft!i2'ht.:filiJ�-r1J!IJ 
5E it c O)tt1J!1J, � J: u1ift0) ,#, t 0) .1:t�1J!1J5EiJi�1ft!i 2' n t.:. 

2 . 1J1JJ YE {Ia c) � oc 

filiiitv:::: J: 0 .1:t�1J!IJ5EO)ff£vi, .i: t L tfiliJHO) drift t 5E�t�5EO)ff£c � 2' ;{_ G n 

0. �n Gr= J: 0i��� < v L < t�!t Ltci:vtnvttci: Gtci:v'. 
filiIHv:::: J: 0j(��FaiO)J:t�1J!IJ5Evi, %11:��v:::: J: 0-c t" ;z,,,�iJ;�::::1.!� L, drift O)JJ� � c e-

0 t-.: vt /J, 2' < t°00)iJi��ifflc2b0. LiJ;0r=1¥IffiWUJ!IJO)�-g-r:vi, Cape Town �tl::l-CiJ;Gjf 
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0ic 60 BJ;JJ::i.M'.7;0n;f:>, drift O)JJWLt*e:- < t�0. '.�2<XWVllJcvi, '.��i:pO)iJi/JllJr: 
J: "'J-C drift niHH�tir:�-=. 0-=. t ni5tl.J;o6 Gh -c� ':J, Cape Town 2:'.'ti:l-Cn; GfITT0 i c, 
88. 1 B FaiO) drift jJi +17. 5 mgal, 1Jt/)-C 1 B � ':J +o. 20 mgal c J:r.�1¥y1';� 7J;/)f_:O) c, 
PtJffi:t&�c O)ffliiijlJ1�r:Jt l t, � mgal J;JJ::O)t;Hi 2:'.'1:. t t�i.,,-=. t jJi*-atifu � ht-.:0) c cb/)f_:. 
ffi 3 <X&1J1Jr: /)\.,,-ct, 1J1J5E0)1J1tii fPJtlc 2b ':J, drift O)tkiR. t it-: fPJtlc 2b /) t-:. iuu&i!UJ 
O)�;lt§Fair: "'Jv ,-c, Jtt1U4JJi:p � J: tf�mi:p 0) drift 2:'.' ffe-t t ,  1� 1 �O) t � ':J c 2b 0. 1tm l t-: 
,�nHvi, iuu&illJ t tfPJttO)c, Worden �jJH No. 34H ccb0. 

m 1 * m 2 tK.JJz Um 3 t1z W'l. iJllJ r:.1f ffl � h t.:. Worden :it fl �t IJ) drift 
Table 1. Drift rate of the Worden gravimeter used for the 2 nd and 3rd J .A.R.E. 

--�-·---· --- - --� 
(J( WI. iJ!IJ m 3 (J( Wt iJliJ 

Second expedition 
i 

Third expedition 
B � Drift I B � I Drift 
Duration per day I Duration i per day 

(days) (mgal) _ (days) __ I (mgal) _ 

Japan (before start) 44.8 
I 

+0.34 

Japan -Singapore 15.2 -0.12 13.1 
I 

+0.08 

Singapore 5.0 +0.02 2.9 
I 

+0.54 

Singapore---+ Cape Town 24.5 +0.15 23.3 I +0.39 
I 

Cape Town 6.8 +0.17 3.1 I +0.50 

I 
Cape Town�Antarctica 88.1 +0.20 61.8 +0.28 

Syowa Base 8.1 
I 

+0.29 

Cape Town 3.9 +0.16 6.9 
I 

+0.32 

Cape Town -Singapore 27.8 +0.17 24.8 I +0.30 

Singapore 6.0 +0.22 4.0 
I 

+0.37 

Singapore - Japan 17.1 +0.36 13.1 
i 

+0.53 

Japan (after return) 17.0 +0.23 12.1 
I 

+0.33 

t-: t!.. li104JJi:p 0) drift vi, ffi 2 <X&iJIJc�;l/t!f � h t-:�n¥R-J·v: J: 0 J:r.�1Jlj5EO)*a* t < G � 
t$:o6 Ght-::. 11R-=fO)iJIJ5E*-a*vi, O. 5 mgal f�JJtO)t%� 2:'.'1� A.., c� ':J, {&;mi- G :mntt5E� 
O)t%�tcb0n;G, -:. '.5 l-C$:o6Ght-:i104JJi:pO) drift vi, �fmi:pjf*1ciJVllJn;G8(o6Ght-.:t 
0) J: ':J, 1tffiJJt77i1fi:1., '· �mi:p vi, �jJ mgal 

200 

H 2:'.'11R-=fillJ5E,#J::�v ,-cw B � @J & 1j1J 
l, ---t-O)FaiO) drift 2:'.'JEo6t-::. 

I 0.0 

2nd 

['�''.':��-� 
OX N VII 

1957 19 58 

X IV VII 
18 59 

X 

ffil�2:'.'h0 t ,  ffi 3<X&�O)MMi:p 
viffi 2 <X&illJ J: ':J, ��5tK drift ni* J 
"'· -=. 0)-=. t vt, m 2 <X&1l1Jni, 1W:1t� 
1±n; G� Ght-:@:f&c cb/)-C, $7J'l¥.H: 
� 0) drift 2:'.' ffe l t-::-=. t t 2b ':J, ---t-0)1& 
<Xffiv:::Et;:(£0)tk�v:: mmv ,f_: t 0) t ,�,:h 
tL 0. �mi:p 0) drift v::* e:- 1.,, t 0) 1)\ 2b Fig. 1. Total drift of the Worden gravimeter. 
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00)vi, -fO)Fsiv::{t;ifrO)J:r.�1J!IJ5E'2'.'1'JtJ:v', :mhH'2'.'fflviJ, Lt-.::f-:60 t;;g.z G:h0. 1957 � 10 

Jl :mh!f '2'.'g�A L-Ct.J*=, drift O)ftg_;_vim 1 rmv::ffe Lt:im I'.) c jj-0-C, 1958 i¥ 4 Jl iJ, GHv:f 

�ti t dj_tJ: -t =- t iJ: -c�-0. 

� 3 i?ZilUJ!iJcvi, 1959 i¥ 1 Jl 26 B iJ, G 2 Jl 3 Bi c 8.1 B Fsi, :mh!t2:'8Nf1J£ftf1J::.t51.,, 

-CiJUJ!IJ-t 0 =. t IJ; ct: t-.::. =. 0) Fsi 0) drift vi 1 B � I'.) +0. 29 mgal c cb I'.), =. n 2'.'*ts Cape 

Town· 1$H�:tfuh-:!{1.t�Fsi0) drift, +0. 28 mgal t J: < �� L-Cv'0. J: 0-c S:. 0)1.1:�0)Fsi, 

drift vi +0.28 mgal/B t L-CtmIE Lt-.:. t LS:.O)Fsic drift iJ:�t3fH::�=.0-c1.,,tJ:vthtf, 

8t1f P£ffu 0) :mh 111[ v:= itt�� 2'.' '.':t. -f 0. -f 0) * t: 2' 2:' SJ! G iJ, v:= -t 0 S:. t vi c t: tJ: v' IJ :, =. 0) Fsi 0) 

drift O)�_;_ 17. 2 mgal J: I'.) �iJ,v::,J,2' <, 2-3 mgal t.JT t�·.z Gn0. 

t,zv::Fpim t tJ: 0 O)vi:mn!t0)5Eft--calibration factor c cb 0. Worden :mn!tv:=vi large 

dial t small dial t IJ; cb 0. small dial c1J!IJ5Ec t: 0 iµ�fffivi, r-'J 80 mgal v:=j@l t:"tJ: 1., ,iJ, G, 

-fhJ: 1'.J:mh�IJi*�"'±�i;-, reset -1±-fv:=J:r.�1J!IJ5E-t0v:=vi large dial v:=J: GhvftJ:GtJ: 

v '· small dial �= 0v ,-c vi, })f[*---rrnffil.lt�JE** (:mjJ� 202. 6-+0. 3 mgal, :m}Jffi-rv:O: J: 0 

Jt�iJ!IJ5E1!1[) ct�5E Lt-.:. -fO)*a}!Hii?ZO)ifil l'.J ccb0. 

� 2 * Small dial I]) 5i::'. fy: 
Table 2. Calibration of small dial constant. 

Wi iJ!IJ � }j B I Calibration constant 
Date of observation mgal/division 

1957 X 

58 VI 

WI 
IX 

59 V 

VII 
X 

I 

0. 1047(7) 

0.1045s 

0.10453 

0 . 10445 

0 .10443 

0.10426 

0.10430 

0.10414 

1iffi � 
Remarks 

�1"F�t±77 1 S-'§- :z Sh ts: t I]) 
Value of the constant given by the maker 

m 2 *'- 2'.' dj_ 0 t; £J, .z G n t-.::111[ t m 1 ill! O)t�5E*-a* t c vi 2;1, ooo O)�c cb l'.J, =. nviffi-r 

v:: J: 0 J:r.� 1J!1J 5E 111[ 0) §� � t [Pl UL/l' c cb 0 . L iJ, L -f 0) 1& 0) t� 5E c vii� 1-' -t 01tJi iPJ '2'.' dj_ -l± -C � 

l'.J, 1�1-,_;_ vi5E�f1(5E O):t§ltts"Jt/fJJ5t 1;1, ooo 2:'�.z -c", 0 =- tr:: a.::@': L tJ: vtnvf tJ: G tJ:" ,. 

*:mhHvtiJ!IJ:tfuJ§c, large dial r:: J: 0-C�.illJ, G*�,ll' 76° 

1t:ifri c, 1J!1J5Ec t: 0 t O)c 

cb 0 IJi, =. 0) J: 5 t:=:mjJ�O)* � v ,_fji'[i@Ilf:O: 01., ,-ct�5E-t 0 =. t IJi c � tJ:iJ,0t-.:: t-.:: 60, large dial 

{::-01.,,-cvt, !H'f:�1±0)1�5:Er-a*�-fO) i i1,ffl Lt-:. -f0)t/fJJ5tviSJ1 GiJ,ctJ:v'IJ:, small dial 

O)±�i;-tJ: t" IJ, G�fl L -C, 1/1, 000 t�Ntttit�c cb0 5. =. tut Cape Town· 8NfP£ffuFsi, 

,Yg 3,000 mgal f:':J°J L -C 3 mgal t tJ: 0. large dial v:= 01., ,-ct 5E�O)iJ\¥:i=j:::�1t1Ji cb 0 iJ, t 

l ntJ:v '1)\, small dial O)±�i;-J: I� ,J, 2' v, =. t 1)\T� � h 0. l i), l large dial v:= --:)\.,,-ct, 

11!h� 3, ooo mgal t.J.J::O)Fsi2:', =FfHr�cif-?iJ,t:=1.t�1J!IJ5E-t 0 J: 5 tJ:, :tE�tJ:t�5E2:'�nf!i-t 
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0-:. t n:�,�-z:: 2b 0. 

tJJ:O)J: 5f:::., 5E�O)i��fi drift J: 1'.J.*�1.-,j;;�2:�J:fi-t-=.tnicb0. -:.nGt:::.< G«: 

-C :m::)Jilf O)WVJ!JJ-tf J,AJ:& '.) § 1,$:0)§��f;J:;fr77;f:::. 1J, � v '· small dial O)w\:J,Aifx 1'.) ft 1/10 § § 

RP�t::l:fa' 0. 01 mgal i c, 1litt1J!!Jt:::.Jt-t 0t�$��fi 0. 0:3 mgal f�&c 2b0. large dial 

f:::."'Jv'cfi, 1 §§tFfO)yffiliYJiiJc it� 1.,, n:, small dial 2:1:ttffl L-Ctt1J!IJ-t0±�i;-0)�$� 

� t 0. 1--0. 2 mgal f:::.�i't�v ,. -=. n G 2:f£ir L -c, BePfo�J-fuO):m:jJ)J!IJ5E1[[0)f/1r&ft� mgal 

t�;(_ Gh0. 

� 1f WH¥ 1.kJ: 0) )J!IJ5E f:::. "'Jv, -Cf i, 1'J1j@J 0) fR'rr t 0) «: f:_ t � 1'.J, 1](0) J: TJi.lbO) f:_ rl), ttiJl!J1[[ 

O)f/1r&fU'J 10 mgal t�;(_ Gh0. -:_ O)�i;-f:::.t;t drift 0):11=:�;ti,f'i� J: rf5E�7J\ G:'::t-f 0� 

�LtF1=1iJl!lI1:::.t� Gt�v'. 

Ongul !#; � c O))J!IJ5E*a5f!:ft:m 3 *f:::.� L f:_ t � 1'.J c 2b 0. El?ftD1!d-fux)J!iJ,#, c ft 5 @J O)tt1Jl!J77: 

cb1'.J, �0)�0)/:::. drift O)ffii:£2:L-CinGfts;Lt.:.. J:t�)J!lj5EO)£$,#,t L-C, Trigonome­

trical Survey Office, Cape Town O)�r1Jllj5EO)*a* 979, 6,170 cm/sec2 
l) 2: t --::)f:_. -=. nvt 

1956--57 '¥, Cambridge :Jmrf:::. J: "'J-C GOUGH 771 ;(_ t:_111[, 979, 6468 cm/sec2 2 i t t J: < � 

fy: L-Cv'0. 

Station 

Syowa 
station 

East Ongul 
Point 1. 

II 4. 
II 5. 
II 6. 

;,r� 3 � ;;J- ::,, 1· ;i, � i:: :tc; vt 0 lli:f.JWl.iJ!!Jfc�* 

Table 3. Results of gravity measurement in Ongul Islands. 

I 
14 DZ j 11±: A 

i 

� ,=J ::¥-J'J B .  i 1 // 

I i:4"- rrr' ! iz fi•' ·i 1§f -"" '

I 

'(ui, iJW I 
I 1' 

I 

I D I g g(, go" ro :go-ro :go -ro 
Latitude • Longitude Height /teb I 

I f 

1 
r • 0 O s. r 

- --- ·---
, , 

I 
I : I 1959 I 982. I 

-
-

- --,1--
l 69000.4' S \ 390 35 .4'E, 29.2m I. 26 ! 539 95 I

! 

: I 
• 

II : 540 13 i 

JI. 2 • 539 93 I 

m. 3 . 540 15 i 

II ; 540 37 
I 982. 

mean I 540 1 549 1 

69 00.6 
I 39 35.2 43.4 I. 26 537 0 i 550 4 

69 01.1 39 35.6 35.4 IL 3 · 537 7 548 6 
I 

I 534 0 69 00.4 i 39 36.8 41.2 II · 546 7 
69 00.7 I 39 36. 5 40.7 II . 535 5 , 548 l 

i, 

mgal 982. 
1

982. mgal 
545 8 554 9 -5.8; -9.1 

I 

545 5 I 555 1 -4.71 -9.6 
\ 555 6 544 7 -7 . o', - 1 o . 9 
1 554 9 542 1 

1 
-8.2-12.8 

543 5 I 555 2 ! -7.1j-11.7 
I 

I 

I West Ongul 
I 

! 

Point 7. 

1 

01.0 32.6 40.3 IT. 2 540 1 552 5 548 0 I 555 5 -3.01 -7.5 
II 8. II 543 3 I -I -1 

:mhtt2:Bt15fD£±-fuf:::.�1.,,f:_l11i1:::., ]f[ Ongul !#;� 4 ,#,, 5 Ongul !#;� 2 ,#,O)j5UJ!IJ77qj-t�h 

n f:_. -:. hf i:X)JliL#, 2: £$,sU::: -t 0 J:U�)Jl!J5E c cf) 1'.J, small dial t.: v1 -c)J!IJ5E c e- 0 t 0) c 2b 
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G. {tt:0-(ij[IJkts*O)*@Jt1livi, ::R1l1L#,0)1[i t [P] ti�� 2::''% A, -c \.,' G 1.)\, J:t�1liJk t L -c vi 

O.lmgal O);tgJJt2:t--:>-C.;B{J, k�O)i��viFP��v::tci:G-f, t�JSA, drift O)JJfltmiE� 

:h-Cv'0. 

JI][ Ongul �O)ilVliJ,¢.iJ;t, :m 1 <Xti1J1J-ctioo: L t::..=:ftEJ,¢.i, -c cb 0. .::. n G v:: v::Uk;z..ffl�fv;tO).::. 

� n -C\: ,tci:i.),--:>f::.i.)';,, 1-t�O){i�,¢,i, -c cb 01.)':> G, WUJ!IJO)�{v.{iO)ff\., 'vi tci: i.),--:>t::. t }�,hn 0. 

f:s'.i:rl t ��vim 1 <Xl\HJ!IJO).=:ftEJ1JllJ_;_O)*s*-C cb 0. 5 Ongul � -C vi, i t�.=:ftEJ1JliJ_;_n\�Af!i � 

n -c v ,fci:\: '· WUJ!IJ,¢.i, 2 ,¢,i,O) 5 � 1 ,¢.iJ;t, :m 3 <XtitJ!IJ-Cffll3 L t::.�Jt�¥�7J, Gtlk L t::.i.)\, 1fil0) 

1 ,¢.iJ:: --:>v, -c vi, �r:p .=:ftEJ1JllJ_;_ 2:-t 0)1-t� i -C �:RT 0.::. t n\ -Cf: tci: \: ,f::.Y), 1:v:ri, � � 1.)\ L 

:h -C\:,fJ:\:'. 

:m 3 *r:p, go, go" vi-tn-f n, 

t::.t� L, 

go = g + 0. 3086 h 

go"= g + 0. 3086 h - 2rrkph 

g: � � h m v::.;Bvt 0 £7J�tJ!IJ1li 

k: 7Jif5l7JO)�� 

p: :!:tf!�2:0 < 0:B"-00)!&'1'.l 

-C*h � n, £7J�1JliJ1[iv::-tn-f n�IlmiE, BOUGUER mi£ 2: L t::.1[i-C cb G· Wl'.tLttfijO) 

Oo 
0 

-3 

m 2 � :t / ::r' Jl, � 0) [BJ�� 1t 

() 
D 

Fig. 2. Distribution of free air anomalies in Ongul Islands (in milligal). 
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() 
[) 

ffl3� ��7�&��-�-�� 
Fig. 3. Distribution of BouGUER anomalies in Ongul Islands (in milligal). 

ffl4� ������*�k�����-�-��* 

Table 4. Results of gravity measurement in Liitzow-Holm Bay. 

I 

! 
I 

I 
lo 

"1 
*$ J5t *¥: J!t 7J( iW: WUJ!IJ�J=j B I 

g 
I g-ro 

Latitude Longitude Depth Date of obs.I 
ro 

I 
(mgal) Remarks 

67°04' s 40° 50' E 3875m 1957 XII.26 982.460 982.433 +27 I 2nd expedition 
45 39 12 3280 1958 I. 5 529 477 +52 
51. 5 37 43.5 3395 12 535 484 +51 I 56.7 07.8 1975 17 572 489 +83 
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Fig. 4. Distribution of free air anomalies in Antarctica (in milligal). 
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Fig. 5.  Distribution of BouGUER anomalies 
in Singapore Island (in milligal). 
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Table 5 . Results of gravity measurement in Singapore Island. 

'"'L ftF I ,;z. R'f! 

I 
§ - . B f+ 

I 
I

I 

I 
I 

']z' n'F 

I 

if% l;:t.. 1i±: l7.. r-: [BJ 'J 
Y Yo Y o" I ro Yo - ro 1

Yo11 -ro �nsi�y 
I Latitude Longitude! Height Date 

1 - - 1-- - __ _  ] __ 
1 

_ __ 
!-- 1 of crust 

N E I 
m 978 . 1978 . 978 . 978 . 

I 
mgal [ mgal i 

1 °19 . 1' 103 °49 . 1' 19 . 20 08050 08643
1 

08447
1 

0517 + 34 . 7] + 32 . 8
1 

2 . 44 
! I I 
I 

I I . 

Elizabeth (1) · 1 18 . 3  103 50 . 2  19 . 21 A 07982 08575 1 08380 1 0517 + 34 . (+- 32 . 1\ 2 . 42 
103 50 . 2  18 . 53 A 08007

1
08579; 08391

1
0517

1

+ 34 . 11 + 32 . 2] II II (2) 1 18 . 3  
Raffles 

Museum 
Kallang 

Airport 
Jurong 

BM 23 
Nanyang 

University 
Woodland 

BM 33  
·Changi 

1 17 . 8  

1 18 . 4  

1 20 . 5  

1 20 . 7  

1 26 . 8  

Stan:d. BM 4 1 21 . 4  
Singapore 

Airport 1 20 . 9  

B 1t Date A 
B 
C 
D 

103 51 

103 52 . 5  

103 41 . 5  

A ,  B ,
I 

I 1 , . I i 

8 . 02 C ,  D 079841

1

08231
. 

081471 0516 1
1

+ 30 . 7, + 29 . 9 1. 2 . 49 
i 

I 
I i 

I I I i 

3 . 05 A ,  B 080621 081 56 08125, 0517
1
+29 . 9 . + 29 . 6: 2 . 42 

I · I 
I I 

! I 

I 

I I 
7 . 96 A ,  B 08000

! 
08246: 08159

1 
0518 + 30 . 7

]
+ 29 . 8/ 2 . 61 

A ,  B ,  i I 1 i 

103 41 . 4  
I 

28 . 87 C 
I 

07561 084S2 1 08130, 0518 + 32 . 7, + 29 . 5 i 2 . 66 

I 

I I i 
i I 

103 46 . 3  7 . 78 B ,  C 07756

\

i 07996 079141 0523 +27 . 7 , + 26 . 8

1 

2 . 52 
i , I 103 58 . 3  27 . 52 B , C 06856 07705
! 

07398 0519 +25 . 2 + 22 . 1 1 2 . 66 
B ,  C ,  I I I 

103 54 . 2  
I 

12 . 89 D 07941 08339; 08193 1 0518 + 31 . 6; + 30 . l i 2 . 70 

1957, X ,  7 
58, IV, 11 
58, XI , 25 
59,  III, 31 

::i" :,,, :7' )I., � �  0) WUJ!IJ f ;J: ,  ;j:;J 1*1 • ::ltttjilijpiffei f::. J: 0 t 0) --C zb 0 .  � p-J :tfu --C 0) 1.fl!J %: f::. --:) 1,, ' --C f;J:,  I)tli!i_�� 0) 

JJ. !z f::. t:; i±ttt f::. tJ; ".) t::. . ::.. ::.. 1 ::.  � < � �81 t" 0 i'.7Z % --C zb 0 .  

1) @EB �ifit • #*�1,ifit · 7(t*i11!1� : 1',f� 2 i'.Xl¥.ifi±ili.ritlrJ! fWH5itm:nt513M¥fH:\r . 1¥.i fi � ;¥4. No. 6 , 334 
,....,345 (1959) . 

2) D. I .  Gough : A new determination of the difference1: in gravity between the N. P .  L .  
Teddington and the South African fundamental and se,:ondary stations . The Geophysical 
Journal ,  1, 298,....,307 (1958) . 


