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REPORT ON THE GRAVITY MEASUREMENTS BY THE JAPANESE
ANTARCTIC RESEARCH EXPEDITION

Yoshimichi HARADA*, Hiromiti SUZUKI* and Shin-ichi OHASHI*

Abstract

Acting on the resolutions adopted by the
SCAR 1956 and by the second meeting of the
International Gravimetric Commission 1956,
the Antarctic Committee of the Science Council
of Japan decided to have the second Japanese
Antarctic Research Expedition (1957-58) carry
out gravity measurements.

The Geographical Survey Institute projected
pendulum observations at Syowa Base and
gravimeter observations in the vicinity. The
gravity value at Syowa Base was to be deter-
mined by the connection with Japan’s funda-
mental gravity station by means of a GSI
pendulum apparatus, and the gravity distribu-
tion in the vicinity of Syowa Base was to be
measured by means of a Worden gravimeter
referred to the pendulum station.

In order to assure the stability of the pen-
dulums, it was necessary to make comparison
measurements at the two ports, Singapore and
Cape Town, on the forward and return voyages.
Singapore is a world first order gravity station
and Cape Town is one of‘ the most important
gravity stations in South Africa. The gravity
connection between these stations was also
desirable for the accomplishment of the world
wide gravimetric net.

Unfortunately, pendulum observation could
not be carried out at Syowa Base, except for

the gravimetric observations in Liitzow-Holm

Bay in Antarctica, because the ship was locked
in the ice during the missions.

Pendulum observations (a) LOCATION OF
THE PENDULUM StTATIONS  Location of the
stations occupied by the pendulum apparatus is
as follows;

Chiba (Japan) :

of the Geographical Survey Institute.

Gravity room, Laboratory

Latitude 35°38. 0" N.
Longitude 140°06.5" E. Height 20.9 m.
Singapore: Geography Department, Univer-

sity of Malaya.
1°19.1" N.

103°49.1" E. Height 19.2 m.
The apparatus was set on the floor in Room
F.

Cape Town (Union of South Africa): Tri-

Mowbray,

Latitude
Longitude

gonometrical Survey Office,

Cape Province.
33°57.1" S.
18°28.1" E. Height 38.4 m.

The apparatus was set on the concrete floor,

Latitude
Longitude

where floor-boards are removed, in Room
No. 14. It is the same place occupied by
Cambridge pendulum apparatus in 1948.

(b) RESULTS OF THE MEASUREMENTS The
GSI pendulum apparatus used for these mea-
surements is the same one used for the Japan
and United States connection in 1955. It has
Periods of

pendulums are timed against a portable crystal

three pendulums made of quartz.

clock, and the clock was rated with the time

* PRI, 952 UCR MRS AL Geoéraphical Survey Institute. Members of the Japanese

Antarctic Research Expedition, 1957—58.
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JJY, WWV, WWVH and ZUO.

Standard deviation of a single observation of

signals

a period at a station does not exceed 40 X108
second.

Differences in gravity values were obtained
by the method of least square as follows;

g singapore — g Gs1= -—1709.2540.45 mgals

J Cape Town — g Gsi= —142.80+0.45
9 Gs1=979.7898 cin/sec?
relative to § Kyoto=979.7215 (Janan’s funda-

where,

mental gravity station.).
So we get, g singapore=978.0805 cm/sec?,

g Cape Town=979.6470

Worden gravimeter observations (a)

SINGAPORE IsLAND Four gravity stations were
reoccupied by the Worden gravimeter No. 346,
and five new gravimeter stations were establish-
ed. Gravity values at these stations were
obtained relative to the pendulum station as
shown in Table 7.

and Cape Town show sufhicient agreement

The results in Singapore

with those of WooOLLARD’s group and of the
Cambridge pendulum apparatus.
(b) ANTARcTICA In Liitzow-Holm Bay,
Worden gravimeters were observed at nine
_ stations as shown in figure 1, on a very closed
pack-ice region during the period from Dec.

26, 1957 to Feb. 14, 1958.

The gravimeter

oo O OM

wo 35

used has a stable and small drift, which was
confirmed by the continuous readings at Singa-
pore and Cape Town, and from the closure
obtained from the forward and return mea-
surements between Cape Town and Antarctica.
The drift rate adopted was +0.20 mgal/day
which was deduced from the closure at Cape
Town, -+17.5 milligals after 88.1 days’ voyage
in Antarctica as shown in Table 5.

Since observations were made on very closed
pack-ice, the thickness of which was several
meters, there was always a slight vertical
movement of about 10 seconds in duration
and several millimeters in amplitude. The
effect of the movement on the acceleration of
gravity was estimated to be +10 milligals or
more. Errors due to the inadequacy of the
drift rate of the gravimeter and the uncertainty
of its scale value also being taken into con-
sideration, it is estimated that the accuracy
of the gravity value might be less than a few
in Litzow-Holm

milligals. Gravity values

Bay, as shown in Table 6, are always larger

than the normal values, the magnitude of
positive anomaly in ¢g— 7o amounting to about
+50 milligals in average. This amount of
positive anomaly far exceeds the value of the

estimated error in observation.

re

1956 £ 7 H Paris TRIM4L7-5 3 [mRgfszik (S. C. A. R) 23\~ T, B ADFIRER #IZ T E
WCEAMEXINZ S L 5L WIRGERLH Y, _Ee LRI HEWTHED 9 A
[ U < Paris' TRAN7-5 2 MEPRE 144 (International Gravimetric Commission) T
bR ER S LTRSS e, Zhud 1955 E%EH S iz 3R O E i gl 75 &
DFER, HADENWEBM A E IS N2 LIL 2D TH Y. »

AU X O TR BHIS AN B NE 2 KT 2 Z L oigked B, U TH 5 PR
B CRE DI ZOAERNZ & D 2300, EFEFT 2 83 Lok R, RO X S 7etdimiZEz L. T
mHLSLOARBM T, FH-ZHEMEMOE AL BA L DHBHEIZ L O>THRET 5. &
#H sz Singapore & Cape Town THhMllE T 2. A2 3 2 th BRIFAA T 5 ) J7E 26 &
Tho. BRI L BHEL L LT MHIEEcd\vT Worden EAFHZ L 2 HEX 1T 5.
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RETHON D EHOLBHIEIIE, EHRT & EHE (Gravimeter) & 2 0DF 4D 5.
FHAFHIPO M DRE TILIEHIZE EE 2 2 b 573, drift DE{%24 0, X calibra-
tion [Z B RGREAIH DT, SHD X SIZEIMIC b > GREIEBEZ Wt T 28551208, +070k
fERiz bifowv, EARTIIE IO L 5 0B is 73, ke B AR CIRTF OB 2 #l L T
HHAFIFEEM CHIE L, HORE L CAATHE T T T 58, #6 7 ARMIRFDORENZE ST
HEERT & 7 LB b DTl auEzs Hisv. Bl Rm 22fllE D 50218, RFOREM) —
FERE L 70 5. T Z CHATIEEMILAY T2 <, &+ Singapore, Cape Town TH & T 2
BEZREMET 2 2 & 2%, RTOREHE L5, fEoTHEDMEL BT 5D BET
Hb.

INBDED 5L, Singapore (X, AARDHES LI, LHFIZ 30 fhHEEELFES
HDO1O2THY, Cape Town (3, 7 7 ) ZH#MMOEFE 1% E 4 Th5H Johannesburg
t%m,ﬁﬁf%ék%iﬁmﬁﬁﬂﬁﬁﬁﬁé.:@iﬁ&ﬁﬁ%%@ﬁﬁﬁ@ﬁ%@k&
MEHITS Z &ix, MO LTEHEIN T B EIATHY, 2ttROEIMER
SEHDIZORELREMNTEHDTHS.

2. i

¥;7% Singapore TIThNEHIERLE N HBMEI I TN TEHFIZLD DT, EHIRT
DMIE XS A RO TTH D, g THIE SN TE 7z Kallang 781745, Raffles @488 Ci
RTFDWZE N T & BFATH T8\, Singapore 7 Survey Department DR SZL v, #Hl
512 University of Malaya ® Geography Department ®—% TiThiliz. Zn HDHlE
SAMEORE, Worden | HEFIZ L D CHIBIZHIELHIE TX 5. Cape Town Tli, 1948 4
Cambridge #EFIZLDTA &) R & DHHIFE 7 TTio 17 Trigonometrical Survey Office
D—FEFATE/. T SEMDOERNIRD THFEIH I LT h, FEEIEFAED S
ZEMTET.

AT LMD S bERDDOIE IRDMY Thod. EHRTFROAEL, BTE H KM I
WEZHAN 72D L [A—DEARMYIRFTH LY (FERE D).
EARBI R L F 5 4 L CHERRT DY (TH 2)
PHMAL. 23k v T OBERR2% 10 51258
HE S 4, R\ FF IR I HIE 28 B BRI R T H o
7o, FFERHLTILIE S a8 2 W GBS LAY, b
WZRES WL 7823 D7z.

B 1 MR U S ) Worden i3 MIHH <, large dial (2 & O’C?f:éﬁf‘;?
Photo. 1. GSI pendulum apparatus. 0° 785 76° £ TOMTHEIE CE 2L DThHD. HIHT
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Photo. 2. GSI pendulum apparatus, Photo. 3. Gravity measurement with a Worden
crystal clock (right) and recorder. Gravimeter on very closed pack-ice in Liitzow-
Holm Bay.
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Table 1. List of apparatus.
bt % # piis 1 £ i =
oo oA AT B
EToH W oE I 1 il
i 7S 1 BUE 4
TN O T 3 A 1 & R 3 AT S 0 1 L s 4
A G EE 1 Ty A W E AR
K 1 L2
A R 1 A % Z
WO IS K 1 1 e e JEF T 7 T2
VHF 2655k 2 138.04 Mc, thJi 3W
TN A U 1 iy Tk )
Kt Ji & 1 i ‘
; o ar. S U. S.A.
Worden W 7 3l 1 M3 No. 346 Texas Instruments Inc.
&t 30 R ¥ 1500 kg
3. W ZE K W
SREDHIZIIRDIEY Thb.
1958 49 A A RE A
10 H10~13¢H TEIZTENRTIE
145 BATRH SRS ~RA S
18H THE - AN Worden % J51 e Bt D A HIE
198 Fl LS ~BEAS
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11 33~8H Slngapore 2 CEIIRTHE
4S1ngap0re By Worden ij]ul/ﬂﬂ
1292~9A Cape Town (Z TEJIIEFHIE
12 5260 ~ Z0f 11 4 Lutzow-Holm #Pyk L XU AN T Worden &g
214 itE
3HT~12A Cape Town (2 CTE T Hl%E
4 H8~14H Singapore (= T&E IR THIE
Singapore 5P Worden & A HIE
5A1A WAL, TIENEH
12~27H T TEHIRTWE
6 H12~13H JEEBF L - - HlifE R Worden = Jj 3 5@ #kn i 0 2l

Sl DOWWE TIEFEDOABABE SN T VB0, WELFT TERWEADH DD TIHIL\ A
CfEsEN. FZCHBENNCE M LB LT, MEEOHE, 46 0MER, BBIOFHEEC
DWTHFIT b EDLETEE, HERIZD D& b HE AR Lo VKSR 2B L T
LTEF<LE, TERLTOHEME L. TOMBREMEEEL 70<, EFETE D7/
Kz T, IWFOMELTET T2 LnTEL.

4 FEHKRFBH

FWE HOMEIZRDMEY Th 2.
T : |

TIETT RpAT 241 HOREHEAT

ERREANETHEE () 270 —+70y 7k
Singapore:

University of Malaya, Geography Department

Room F [k E
Cape Town:

Trigonometrical Survey Office, Room No. 14, Mowbray

Rtz idaLica > 7 ) — PR E)

D5 HbTHE, HIEMEAT CTENT 2EJMEOKEIZ/LOT V2 AT, HKRMILBHE
DEEDOREE S & @ Tdr%. Singapore |FRTRD & S IZHRD L TH 2 235, Hm OBHIL 4
i<, EEERyBlE s e LTy & Bhh. Cape Town | Cambridge {EFTE7 7Y #
B OEIJPNE 2 E L7 PEORNE L A—Th b, TNODOREGEROESIIROMY T
h5.
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B2 %k Table 2.
#t J%  Latitude # i Longitude /% =  Height
Chiba (GSI) 35°38.0' N 140°06.5" E 20.9m
Singapore 119.1 N 103 499.1 E 19.2
Cape Town . 3357.1 8 18 28.1 E 38.4
FHTH R E N No. 2 RO 3 MRTFOMBMOFHM, HBHOEAERF% (8.D.) RO
BEOFAERZE (ME) 283 RIR L. B4 RIBEWOBEFRE L 21.4x10 %sec/°C &
LT, 29°C (ZH[E L7cHRThDH. FHEBIEIZOWTE RS N/-HIE
WL : —4T=(a?16)T
a (3L TED LR ROKGERFE OSII/T 2HIETH 5.
G533 A8 ) o fu
Table 3. Observed peuod
,,,,,,,,,, ey k| No. 3 No. 2 B
i s
No.| Date | M E WEEE N Mean [ 5HM®) |5.D.M.E. BME) |5.D.| M.E.
' ; at temperature| Period - -8 Period -§ -8
Station |observations o) (sec) %10'1x10 e |x10'|x10
1957
I |10.11~13 Chiba 23 29.00 [1.01722480 29 | 6 1.01722670& 28 6
I | 11. 5~ 7| Singapore 14 41.40 [1.01811609| 30 | 8 |1.01811701] 39 | 10
I | 12. 6~ 7|Cape Town 18 38.98 |1.01730091| 15| 4 |1.01730258 18 4
1958
IV | 3.10~11|Cape Town 15 38.73 |1.01730087| 25| 7 |(1.01730217| 27 7
V | 4.10~12! Singapore 16 38.68 |1.01811524| 31 | 8 |1.01811641; 23 6
VI| 5.16~19 Chiba 26 39.66 [1.01722662| 32| 6 [1.01722780] 24 5
VI 5.20~27“ " 21 28.89 |1.01722435| 14| 3 |1.01722588| 37 8
4 29°C wFIE LB
Table 4. Period reduced to +29°C.
No. sec ] sec
I Chiba 1.01722480 1.01722670
I Singapore 1.01811344 1.01811436
T Cape Town 1.01729877 1.01730044
v Cape Town 1.01729879 | 1.01730009
v Singapore 1.01811317 1.01811434
VI, VI Chiba 1.01722437 1.01722590
E IR OMMME Clx, KEREFT ORI < O 2 HFE & O I L DO THE L T
%. B LTHA Loy BRHERER) (RkOMY Tha.
T ¥ JJY 2.5, 5, 10, 15Mec
Singapore WWV H 15 Me, JJY 15Me
Cape Town WWV 15 Me, ZUO 5Me
W DZ121x Singapore T3 LA S TH o773, Cape Town TXERIL L\ icEk

N7, DL WWYV,

WWVH, JJY E2REITRET %720,

W WWV 72235
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FBENTVEHEM 2RI L7z, X&KMB Johannesburg @ ZUO yFETx7-. ZNHiZk 3
TR DFER, AEIFEH I EOEH T3z 1077 OREE b DTy, £ WRIEiCER1G i
MOz, WEE TED2TE L DT, TOMOEEL FHEITEDC. FIFIZ2 DO
FRRIZ L DT EDABIINT 1077 ORET—HLADT, TNENDHETL LD ZER
WDI D DEFM LIz, FHIEES DR, RIEOBRELFTEEZ BN 5.

DT CIIBMBE MO ME D Z & b F 2 T, HEMOEE L 30°C & L THlE L 7 723,
Singapore X Cape Town Ti¥, RS < 30°C TIIEHWIZ/ Y #iv 70, 40°C & L
7o BEOTMEBOMEIL, 40°C & 30°C & 24AFE M L7z, B LA BIEEVIZHGEL & 138
ZBNIVDT, FBAERTIE—DIZF 7.

FILLHD L, HUERHET 40x107% LITF T, WA H RICEIEDHE L Y —fIh S
W ZAUG BN EE S AR ERES LT, WIRDIRENNS IO EF 2 b b.
Cape Town (3H5IZHIEE AT L <, & LMD TIEDS DX IIMED TS 27z B2 EE 2
RKE DI DIE, KE 78S TRERE Th 274 Tah 5. Singapore J (' Cape Town
D 2 [ DOBRHMEDOFAZEZT, HAEFRZEL SO THEINIMEECTH D2, TEDOMIZOWTIIHE
Win@Ad LTV, No. 2 HEFTRIZKEZ . ZDRBRIT knife-edge DEEFEIZL D LD Tl
B EREHEIND A, B SENIT DTV, S0 L 5 ntd, BRI RIMEER 2 Z IR D
TEELOTHZEFMNT LOEY TN EZZHLNLZDT, TNENANRF LVWEEZDOD
DE LT, RAOEHFEHRCEOTFEHE L.

ZO/ER, WFEHFIZOWT

Toost = 1. 01722469; + 0. 00000019, (M.E.)
Tast = 1. 01722607, = 0.00000019, ( » )
Tsiugapore — Tost = 0. 00088844; =+ 0. 00000023; (M.E.)
Toape Town — Tast = 0. 00007413, == 0. 000000235 ( 77 )

EhHZEZLT
singapore — gast = — 1709. 25 + 0. 45 mgal
oape Town — gast = — 142.80 = 0.45 1/
HEDOTHARDE JHAESL
IKyoto = 979. 7215
W LT gast = 979. 7898
Thadnb

9singapore = 978. 0805 == 0. 00045
Joape Town = 979. 6470 == 0. 00045

Eith.
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5. Worden TE f73+E1AI

FA AR T IR TE IR T OWEN TE F, Lutzow-Holm DK & RO M T
Worden F 1T DEMIEZ A DIz & & D, RArOKIZHET SN T Vw50, Worden & Hif
2ok ETEIMT % &, indicator (I large dial M EGIGEIHN THERF O ZEAL T DI & a5 4
%7y, SUTREF ORI ZIRE) T 2 KB TH O/, ZIUIEITRO ETFTEFHDOL L E 2 5
N5, TUE/KESE TR Lok ORI 10 £, 4R 10~30" BETHY, X LTRE
BORIMNIII mm BETHOM. AL ZEHOZLIEE mgal ITRHEZ LiZiy, &
TUREMETLH . EBOFMTL small dial 134 < 70X, large dial ¢k
BWOME LB L Dteh, HEEL DL b LI vh o T mgal BBELZ2 bhd. e, b &h
TV B, MOFAMOKEOKRE JIEBEAK, EHKT, ThAOBNEIZH LD VERY
HOITREIZH . ZOHE, MEFL KB LOT bR TW2hT T, B L LT
W BIRE, AED R Tk b & AR MIE S RETH Y, KERDOTIHOB & L FREE TH O,
WENDBETY, KIEROT X O NAH 307 LLEDHE L, WEIZEKRTEnDk. RIT
BT U 7o HERE G O AR 21E 20 KT Rl E DK E 70 b DT, JKEESFBANT L 2 {HR ORI 5~10"
THY, EBIFHOBBIZOWTY, Ety b L PPRIFTHDI.

RZO &5 IEHRIC /D TOWE T, EHIFO drift AR ERMECHZ. WO
drift (3F 5 LD L 51272 %.

%55 3% Worden LIl ® drift
Table 5. Drift rate of the Worden gravimeter.

a g | E 8 EhET

l

Worden | CE&fiR) 1 p e Drift pi day
Duration | &ravimeter Pendulum

- (mgal) i (mgal) | (mgal) | (mgal/day)
Chiba——Singapbre 15.2 —-1711.0 —1709.2 -1.8 —-0.12
Singapore 5.0 (+0.08) +0.02
Singapore—Cape Town 24.5 +1570.1 +1566-4 +3.7 +0.15
Cape Town 6.8 (+1.13) +0.17
Cape TownAntarctica 88.1 +17.5 +0.20
Cape Town 3.9 ' ‘ (4+0.60) +0.16
‘Cape Town—Singapore 27.8 —1561.6 —1566.4 +4.8 +0.17
Singapore 6.0 | (+1.39) +0.22
Singapore—-Chiba - 17.1 +1715.4 +709.2 +6.2 +0.36
Chiba (after return) 17.0 (+3.94) +0.23

HURFIZLDMEE, 0.5mgal FMEDRELLOTWE1nb, TOMRLHELTED
7o drift [ ZMEBLME. FERST EHEESR T HYY drift (35 Ly 3R 5700535, Cape
Town 7 LIS~ FME 4 D drift % 0.20mgal/H &4 52 &%, AiBEOIRIA S
ZTCEYTHAS. ZOMO drift OE&EI1x 17.5mgal TH 255, drift (2L 2RE K
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mgal, B e
& UTHRIE L7z

FRBLE -

© R — (342) [ttt

EROREL VIS wEE25n5. L O2TZOMo drift (3 0.20 mgal/d
RESMOKEEL | Tix, Cape Town DEIITE F

LD DFED

g cape Town — 979. 6475

kD7,

NZDEITEHENKET 4, large dial O calibration 2EETH 5.

DWTIE OEREAN DI TRRE Lz,

SOoTEHELZBNIEETOE FHEH L.

SWnEEZBND.
HFHITEMIIFE 6 XDWEY TH 5.

Y, large dial (Z 2>\ CIZFNAITE

Lﬁ\ l/ @f;y)a)nﬁleE

small dial (Z
BAEATIZ
B RO L Vi)

T \D T,
b, ME

70

FHoF kKT  Worden I i & » IR
Table 6. Results of the gravxty measurement by means of the Worden gravimeter in Antarctica,
— -
oo | ® o ok @ | WA | . o m %
Latitude | Longitude | Depth Date ro g=ro Remark
) m (1957 982.  982. mgal
67°04" S 40°50" E ‘ 3875 12526 E 460 433 +27 | on pack ice
67 45 39 12 3280 1958 15540 529 477 —+-52 on board
67 51.5 37 43.5 3395 12 536 484 +52 on pack ice
67 56.7 37 07.8 1975 17 573 489 +84 7
68 00.5 36 39.0 2360 20 572 493 +79 on board
68 03.4 - 35 30.0 ° 1690 23 564 496 +68 on pack ice
68 27.0 32 18.5 375 30 592 521 +71 on board
68 19.9 31 50.0 510 2 1 577 513 +64 "
68 32.0 36 30.0 880 9 582 526 on pack ice
7 " 885 10 575 " +52 7
" " 895 14 578 "
|
- 10 LBRHEE ) 0 3F RO X E R 2 F Vs,
B O Lo Sk Lre. Bl
52 ) .
8’ , 7)9%2‘ x 5 DA 1Kz R L.
68— x| : )
"F‘i % Singapore O IFHIE 4 & 41 D 5T Rl
7l x
| \Lmzow_mw Bav . DMO HEHGE L, %4 2 [ Worden
69 T = TN - ==
O\ oNaut TR TR L. © OMEIREROF BRI
e L 2T, Singapore AT 5 Gk L 7.
\\ «

PRINCE HARALD COAST

Ly % 38

0 40 80 120 160 200KM

H1R OBFadEH A T i o T

Fig. 1.
g—170 in unit of mgal.

1O

Distribution of gravity anomalies,

Mg Slx e 10 S Thd. TOMRE
ﬁ7§LFJ

= ST ENR LT AT S 2 O B E AT
fTohicETchdsr. 7o, EEE, BEERZ
O WUTE ST D #3 # %1k, Survey De-
partment (2L 2> TH 2 SNAMHTHS.
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HTE vy -tk d s Worden THiti & 2 WITHIANAE R

Table 7. Results of the gravity measurement by means of the Worden gravimeter in Singapore.

M =t - bt e — : s [ et L ‘ 5@‘ \A—‘
wooE A RO OB | HE l‘(l!‘J € . | , Derjf-
C |EAEl g Jo | 9o’ 70 | 9oy0 | 490 sity of
Station Lat. \ Long. |Height| Date } | Sty

crust

978. 1978. [978. 978. mgal| mgal
08050| 08643/ 08447 0512 |+34.7|+34.7| 2.44

lﬁ’lgggNE“@aE’f;‘; 118.3 | 103 50.2 | 19.211957_ | 07982] 08575 08380| 0517 |+34.1+34.1 2.42

" nm(2)* " " 18.53 11.7 | 08007 08579 08391] 0517 |+34.1+34.1, »

University of /N I:: m
. v 1°19.1" | 103°49.1"| 19.20
Malaya

Raffles Museum*| 1 17.8 | 103 51 8.02|7 1958| 07990; 08237| 08153} 0516 |+30.8/+30.8 2.49

Kallang Airport*] 1 18.4 | 103 52.5 3.05{‘1}1{{ 08062, 08156 08125/ 0517 |+29.9/+29.9] 2.42

Jurong BM 23 120.5 | 103 41.5 | 7.9 08000, 08246| 08159] 0518 |+30.7,+30.7, 2.61
Nanyang Univ. 120.7 | 103 41.4 | 28.87 411 07562| 08453| 08131} 0518 |+32.7|+32.7| 2.66

Woodland BM 33/ 1 26.8 | 103 46.3 | 7.77 4.11 | 077501 07990| 07903 0523 |+27.6(+27.6 —

Cha%g&sia“dard 121.4 | 103 58.3 | 27.51] 4.11 | 06859| 07708 07400| 0519 |+25.2/+25.2  —

Singapore | . _ - _. —
Airport 120.9 | 103 54.2 4.11 | 07939 I‘ { 0518 —

|

g DMtz University of Malaya D#RTIZ & 2% 978.08050 & LT 0.01 mgal % TitH
L7z, S@AMEIZOWTit G=1.20 &
9 % #iER MY ROES Sk — EE OFR
FEENDBE O drift OBITE2 L7z, g0, : —x

26.7
90" ENENEELILT, BOUGUER i \/\_,‘)
4 L7l T, '

295, % \ 2
go = ¢ + 0.3086 h (mgal) >-29.8 o
32-2 x QQ'S 2 22

1

1°30°

?

h: HiE (m), p: HURERK, 15N <3
k: THESI0OEK SINGAPORE
103°40° ’ 104°E

TH 2 bND. WROBEN Y2 5N T

TR Yo AE-LBDT — ¥ R
TR EIZ DT, BADHIZ 75 5T, " ol

Fig. 2. Distribution of BOUGUER
Al EA R o
0=2.67 ¥ |LC.BOUGUER £ #5itH L anomalies (milligals).

7o, T RHIEMRIEIZZE LTy, BOUGUER B D41 #4852 2R 7.

6. 5 o

Singapore TITHN/ZEHERARILERED 56, b O LHH LIHENGVEEZ NS
™%, 1954 4 Bonini 12 & ® Worden EIE Tl LAzb D THBY. Zhix Washing-
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ton, D. C. (Coast & Geodetic Survey g¢g=980.1190) % 4tz L iR —FDOMEL L7
EDFER T, Singapore (213K D 3 HOWMELH YV, WwIFhbSHFH Sz, FTERIRL
A RE A B L F 2B D TH DA, HiHO B RLENEIZL 2T

ge&as — Jost =+ 329.8 = 0.3 mgal
/LN TWEDT, Zha T, FEDHREZ Washington # 38k &5 2#IZE LAz
De—LIIImRT &, ROMWY THB
8 X Table 8.

W 4 Station | oweor | wee \6&1&ﬂ§£&
o ‘ . -
Kallang Airport 978.0817 | 978.0810 |  978.0800
Raffles Museum l .0809 % .0802 [ .0793
Mount Elizabeth | 0809 | .0802 } .0795

W%@%m%xl7m%1f%0,@ﬁ%@%ﬁ&bf@k%;<~ﬂbfv%&vkb
Cape Town TH 2 ORI X N 7-FEBRH 7o et EAE ST DB Y Th 5.

i ] & #H  Observer ! 9 i /Hv"ifl Reference station
TR ot v X v S

1954 QLN%OTL;;RRSD lg};alrlllcg. Apparatus -6486 Washingten, D. 580.1190 "’

J ZV%%;L&};D $OjcignFGravimeter 6469 y

/ /) \V@’T(I:l:;{; Gravimeter- 6471 I

Cambridge EFIZ L BHEH1E, 1948~9 4ER 7 BILOENME A ITHh hrciithiz, 1 X))
ZDFMES L HHE SN DTHSD. WOOLLARD ZoftFix, i fitF—FflEn
DL DTHB. THODORRELZBE, Gulf FEFOBELEBT, TLOTIW—FE R
LT\ %. Cambridge #EFizJk -2 T Teddington—Ottawa—Washington, D. C. [H]D H#
MW nsEREn TR Y, GSI KFIZL HE7E[DOTIE—Washington, D. C. [EHIE &5
[0] DF #E—Singapore—Cape Town FHLEMIE &2 k2T, FHEEMAED HIL 2 MF—FHD
BEDTEE Bl &IT 5.

AR LI T DM VAL B IR <, [F U BE S CTHOBE LEE72, Z O Tihod Tollle
ELTOE#HELAET S, SO, Worden FEHEHUHF—E T\ drift #
HOT AU, FERE L DT H A Y &\ R THRE TE 2. 2 AU S OBUME @ iz — >

a5 2 Db DTHS.

SEORFE T, %< OF L OWIHE %272, T Singapore HJT Survey Department



No. 6. 1959] (345) ®ONLOWMOM W & 45

@ Chief Surveyor B. P. Walker-Taylor &, [ M.N. Menon I, [ Lau Choon Theam ., Uni-
versity of Malaya, Geography Department ® R. Ho I, ™ 7 #Jf Trigonometrical ‘Survey Office
@ J.]J. Boonzaaier FlffZ, D.R. Hendrikz [T, University of Witwatersrand, Bernard Price Institute
of Geophysical Research > A.L. Hales ##%, ‘D. 1. Gough 1§-l:, K. W. Graham K, & D AlBIfHRE
BIDH T M 2. FZ, WRCHASHCRE, SBERMEDTT 2183 2. X OEE
f&itﬂ‘—’iﬁ‘]%@?’éfﬁb RAEINTABHEE RO RSB OSRE, MAFHETERE N L, RIS REBE

FECMILE L LTS, 25 ooBYE, e 1f;m0\/ Thk, WEEE R, JF REFEERE O
“%OD—Fk, WHEE-—ROF L D5 S 7-2 L 2R BT HARFETH 5.

& # X

1) Okuda, T., Inoue, E. & Suzuki, H.: Determination of the differences in gravity values at
the Coast & Geodetic Survey (C & GS), the National Bureau of Standards (NBS), Washing-
ton, D. C., and the Geographical Survey Institute (GSI), Chiba, Japan. Bull. G.S.I., V, 1
(1957).

2) Muto, K.: A GSI pendulum apparatus for gravity measurements. Proc. Japan Academy,
29, 439 (1953).

3 FENFRAE - H kIR - SRALE - HIERATAT R 0 E $E DS ECERE AitheasEE, 3, 21
(1956).

4) Bonini, W.E. & Woollard, G.P.: The observation accuracy of high-range geodetic type
Worden Gravimeters. Trans. Amer. Geophys. Union, 38, 147 (1957). '

5) Hales, A.L. & Gough, D.I.: Measurement of gravity in South Africa. Government Printer
(1950).



