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REPORT OF THE GRAVITY MEASUREMENT BY THE JAPANESE
ANTARCTIC RESEARCH EXPEDITION, 1959-60.

Hiromiti SUZUKI, Shin-ichi OHASHI and Seiichi KAKINUMA

Abstract
Gravity value at Astronomical point, Syowa
station, was determined by observations with
a WORDEN gravimeter in the third Japanese
Antarctic Research Expedition 1958-59, and the
following result has been obtained :

g Svowa Station =982.540 cm/sec?

Latitude 69°0074S
Longitude 39 35.4E
Height 29.2m

relative to g cape Town=979.6470 cm/sec®. The
accuracy of this value was estimated to be a
few milligals by investigating the drift of the
gravimeter during the period of the expedition
and considering the uncertainty in the scale
value of the gravimeter. This estimation was,
however, based on several assumptions and
the result may include a serious error. Fortu-
nately, Syowa Station has been built on the
ground and not on ice, therefore, we can re-
occupy the very point of the station with our
gravimeter and confirm the observed result.
In the fourth expedition 1959-60, a re-measure-
ment of the gravity value at Syowa Station
was planned and carried out by using the same
gravimeter in the way similar to the preceding
expedition. It was confirmed that the gravi-
meter had a small and linear drift during the

whole period of the expedition by continuous

observations in Tokyo, Singapore, Cape Town
as well as at Syowa Station. The drift rate for
the period of 77 days during the forward and
backward voyage between Cape Town and
Antarctica was deduced to be +0.24 milligal
per day. This value agreed well with a value,
+0.25 milligal per day, which was deduced for
the period of stay at Syowa Station. We have
obtained a mean value of gravity, 982.5427,
from observations at the station in this expedi-
tion. This is 2.6 milligal higher than the
former mean value. Errors due to the drift
and the changing in the scale value might have
caused this difference. It is considered, how-
ever, that this is accurate enough to be used
safely as a reference value in gravity measure-
ment in this district. Therefore, we have
concluded that the former value has an expected
accuracy and it is unnecessary to correct it by
present result. ’

On the way to and from Antarctica, obser-
vations with the gravimeter were made in
Singapoi’e Island. Ten stations were re-occupied
and ten other stations were newly established.
The distribution of gravity in this island has
been made fairly clear by our survey.

Similar observations were carried out in

Naha, Ryitkyd, on the return way of the

expedition.
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1. 53

MEFIEHIOE 11EL, 53 KEmRE T\ T, WORDEN EIFFOBE, HED Hhcb?.
F0iEHR1z, Cape Town (Trigonometrical Survey Office) D &ESI{E 979.6470 12X L T,
¢ syowa Station=982. 540
ARFEEHIRM S, B & 69°00.4
#H O 39°35.4
TR 29.2m
ThHd. ZDOEDMEL, EAHEFO drift & ——scale value 23 calibration factor—-
DL 2D, B mgal LHEEFE SN, UL, ZOHEIZIE, W OhDRENEITNTE
D, EELOMEICIIERA RSN TV 2. $E- TLEZETOBMIN D, RENLERLHT S
LIETER. EWnZ &2, BAEMIITEED LIZERINTHY, A UATHTHET 3
S LATRETH B, A, VEMC, EEROMEL EENT B LEEL ARG, SOk
57ehd T, BARBEMTIL, MBMEMOENMEHEEIZT LI EFRZLENELT, &S
OBV ERS 1.

2. MBAEHLOE HE

BN L 2Bk, B e F <, WORDEN FEHEl No. 346 T&H - T, Ml L0
STEOFFL, TNTHIEE FAKTH D, Bl “Re ' 25 mmusieEdis, 1960 4 1
A 16~18 B3 L2 A 2~5 B0 20, BAEHIZENFTEBWTEHNT 2 L1 TE .
O BHELBELNC B O EAMEIL, g cape Town=979.6470 IZXF L TR DEY T
5.

BAERA B N1 fE
1960 I, 16 982.542 68
18 .542 62
I, 2 .542 69
5 .542 83
ooy 982.542 7
COOfEE, B3 REMTESNFEEIE 982.5401 LV, 2.6mgal KX\ T, S OEE

IO E AT 5.

FEE, BITRND L 57T drift OffiEER Lcb 0T, MEREW &SR L 7.
MEOERL LT, KO2OAKRELBOLEZLN, ThHLENT, HILYVORES
S O HBERE Y DB LN X .
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1% /A L7 WorpeN EHE No. 346 ® drift rate

Table 1. Drift rate of the WORDEN gravimeter No. 346.
B2 REN EI3IRBA FEARBER
Second expedition Third expedition Fourth expedition

B % Drift H # Drift H # Drift

Duration per day | Duration per day | Duration per day

(days) (mgal) (days) (mgal) (days) (mgal)

Japan (before start) - — 44.8 +0.34 10.0 +0.30
Japan—Singapore 15.2 —0.12 13.1 +0.08 13.1 +0.05
Singapore 5.0 +0.02 2.9 +0.54 5.0 +0.36
Singapore— Cape Town 24.5 +0.15 23.3 +0.39 24.3 +0.47
Cape Town 6.8 +0.17 3.1 +0.50 5.9 +0.36
Cape Town——Antarctica 88.1 +0.20 61.8 +0.28 77.0 +0.24
Syowa Base — — 8.1 +0.29 19.9 +0.25
Cape Town 3.9 +0.16 6.9 +0.32 6.1 +0.32
Cape Jown——Singapore 27.8 +0.17 24.8 +0.30 24.7 +0.28
Singapore 6.0 +0.22 4.0 +0.37 4.0 +0.47
Singapore— Japan 17.1 +0.36 13.1 +0.53 14.2 +0.52
Naha — — — — 1.8 +0.81
Japan (after return) 17.0 4+0.23 12.1 +0.33 21.0 +0.30
Total 194.1 +0.17¢ 153.3 +0.32; 176.0 +0.30;

BEFEEMTIE, BN

e, F2REUTRE LARTHERAIZIWTRE, SAKOERL

T, FDMD drift rate # X7z, FLlEOHMIZ OV T, WTOHEER L KEL TxH 7.
Cape Town FMRMIEM DM L Tix, Cape Town TORIER2 EOFMADL E . A
D|ETDONI L 312, FEOHMICHS % drift rate (X, RFPPEFRORER L OEHEH

EBOREHH > T, BEENE. FiE
i, WED-OBEBHETHEML TV,
ZDHET drift rate DFFIZKE VD DA
HbH. IhbLEFEZbbEd L, FL4RE
MoLHrHF, drift 123 —#T H 9,
O rate ¥, FIRBPO L& KFE
WEWZ B, ARENEEA LK, dift ©
BEIFIHD LBV TH-T, BIRE
ORI D, TR R T ZLMNTE
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mgal
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'Expestitfl
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m T 7 0 % 1
1938 1999
FI1IN FEHiTo drift 0EE
Fig. 1. Total drift of the WORDEN gravimeter
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BiE 2 Mo B AR drift rate 1ZRDO &Y.

e AR H # drift rate
15 16~18 H 2.3 A 0. 23 mgal/day
2m 2~ 5 n 2.3 1 0. 30 "

INDIRWERR A EM <, THEO drift & U TUIEE SV RIZ, ~) 2757 =12 X B8R0
28T, drift 2EN TV, 20220 EDME L 2L, 19.9 AzxL T 0.25 mgal/day
Ly, ITANZOYRIOFED diift Bz b b, —F IO # &2y, Cape Town
BREEM O drift 13, F1EDO LY, 77.0 HREZ 18.66 mgal, 1 @4V 0.24, mgal T2 -
T, EOfEE LT3, 2oL RBHRUIE 3 KBEHUTH FObN/eIArThH-
T, ZOMD drift 12ZIFHET Hofc Bz b D, LT IO BAEIZOW T,
drift rate 0.24; mgal/day & L THIIEL 7. L drift 23— Thah - 7cie b ILEREL£ET S
A, 0 rate 73 0.2~0.3mgal/day DRIz iiE, #2FET 1.4 mgal ##X4, 0.15~0.35
mgal/day DOfizH N, 2.8 mgal i = ixizve.

IR & 2 B EHDOEEIZOWTIE, FOWMETHOIL Y, small dial D#ERE
XFTTH D73, large dial (Z 2OV TiE, BEAEATRKRETE Y, BEENLBEX b
bORFEA L. TOMBIZHAOA TR, FAEBEEE TO/RVKIRDZECI OV THE
HBHA, 1FIF 1/1,000 FBETHA 5. §€ - T Cape Town BEFEEHIFIDE ;3% 3,000 mgal
12 LT, 3mgal DERFELZ 2 iE b, drift 2L A\EEL VAR AVES. 72 small
dial 1z 2\ TlE, HH - MFERE 2% 202.6 mgal (GSI EAHETFIZ L 2) THRELT, $2
FOMBIGE LN TV, 3EMTH 6/1,000 DRELEMNBDHN T\ 3. ZOHFIL,

%2% Small dial ®EHEMK

Table 2. Calibration of small dial constant.

@ @ 4 A | Calibration constant i %
Date of observation | mgal/division Remarks
— 0.1047(7) HERENS 52D Ab 0.
1957 X 0.10455 Value of the constant given by the maker.

58 VI 0.1045;
il 0.1044s
X 0.1044:
5 VvV 0.10426
VIl 0.1043,
X 0.1041;
0.10414
60 V 0.1039,
0.10400
VI 0.1040¢
0.1040;
X 0.1040;
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large dial IZOWTH YR THEND 7, BEERELFESLVEIRHTHS.
INHOBMELREL TE2 DL, BIRBA LT 4ARBATHSNA, BEREHOEE
N 2.6mgal |, drift DOIEEHEMEND FTHINZEL L TL, DLARSTELIEETDH
B, —F, BENEALIZEDZ 250 5 5, LEOFEZHEELAENE 3,000 mgal D
1/1,000 LI FTHH05, ETHEEMMORIL /1,000 L FHE-7=ThA 5. #ERELT, F3R
FIOFEARBADHERIL, L b-TVEWVINETH - T, HEHE L BinEboE
JIfEi, SEIOMEHRIZL - T, FCEET HLEII\. TORELL, EIROMEHINEE
Az T Y, 2~3mgal ThHaH. HL, BROIHEENTHTHE ZLIZERELARTL
Wb, ZOAT, BENKRELENLL T BTEEMDODH 2, SHORE®ERL VL, H
Vet DOME LRI L 0. BIRDOBEREY L ZFNRYTHDH L Bbh b,
REFfIEAM T, EARTFOBANER SN VIRY, ENHOBN TN LOE L T
HZEETER. B TENRTOBRAMELELT 2 L1L, WEDL SRR TIE, BHT
HEEL Bbnsd. - T, BIEMOENMEL L TZ, LLEODSDOERMAT 250 v, 51,
COMBOENMFER ET 258G, HESL L THEHATREDDTH- T, TDLDIZHLE
BB - TWBLDEEZ .

FARBATIE, BROIEHLSADO G LOK EOBIIZERTE ek - 72, €T, HikH
BOENFATDOWTOF LERHIE B ish - 7.

3. Singapore B DEIE

520k O 3 KBMIZ BT, Singapore BT, RFHMEL L EADN, 9K TEIE

103°40F _ v 140C

Eo vy AX—ALBRT - -RESH-

Fig. 2. Distribution of Bouguer Anomalies in Singapore Island (in mgal).
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DEJ 2 EN/z B4 KBTI, 209 05, Foil 10 T, EHHOBMEN

N, Thbi, WITRLIRTHIR S RES L T HEE TH - T, HEHIEOREER

0.1mgal M ETH2. ZOEIL, BIRITLOHTRLAE. RTOEHNEL, 20 Tk

ENTRTOBAMEDFEHMETH - T, F2RIIRLIEREMIHNT HHEDL L TH5.

FHOKE - B - BE - iz 0% 3, Survey Department, Singapore 124 - T4 2 Hh

7ebDTHSH. FEENZEERNIC L 5> TEHHE L. Bouguer 2H D525 2 IR L 2.
W3FE vy A E-LERNENHERER

Table 3. Results of gravity measurement in Singapore Island.

: i T T T T T T
W oW os o g E mBE| B & o,
Station Latitudel Longitude Height| Date ‘ g ! 9o ‘ go ‘ To 19 7 o o ODfeg,s;;g
. . ‘ NI Ei ‘m | ‘ m al{ mgal
University of  o1q 1| 102949 1 | ! 978. |978. 1978. (978. ga mg
Malaya 11°19.171 103°49.1 19.20“ 08050 08643i 08447l 0517 l+34.7:;+32.8f 2.44
Raffles A,B,C | | ,
Meseum 117.8 | 103 51 8.2y’ B || 07988, 08241 08155 0516 ‘+30.81+3O.0 2.49
Mount | |
Blizabeth (1)| 1 18-3 [ 103 50.2 | 19.21A, E | 07983 08576 08381 0517 +34.1+32.1/ 2.42
/" (2)| 1 18.3 1103 50.2 | 18.53 A 08007 08579 08391, 0517 |+34.1+32.2 2.42
|
Ki}fﬁ’;ﬁrt 118.4| 103 52.5| 3.05A, B, E! 08064/ 08158 08127, 0517 +29.9£+29.6 2.42
|
N%‘r{fj‘egrsit y |120.7 103 41.4 | 28.87.A,B,C,E 07564 08455 08133 0518 |+32.8+29.5 2.66
Paﬁrgl}zar 120.9 | 103 54.2 | 12.89B,C,D,E 079421i 08340 08194;‘ 0519 +31.5;+30.0‘ 2.71
Jurong BM23 | 1 20.5 | 103 41.5 | 7.96A, B, E 07999i 08245 08158 0518 |+30.6/+29.8 2.61
ngﬁ}lggds 126.8 103 46.3| 7.78B, C, E 07759‘ 07999! 07917, 0523 |+27.7 +26.9; 2.52
. i |
Clgi‘f‘ftand' [121.4 103 58.3 | 27.52'B, C, E| 06862 07711 07404 0519 +25'2f+22'1 2.66
i : |
Paélidlzgnla“g 117.5|103 46.2 | 3.19.E 07984, 08082 08049 0516 |+29.2+28.9 2.46
Mount Faber \
wireless 116.3 | 103 49.2 | 87.48E 06247/ 08947| 08012 0515 +38.0+28.6 2.55
station } |
. . | | |
Tanjong Kling ' 1 18.2 103 42.5 | 4.01/E O7T37) 07861 07822 0517 |+26.9+26.5 2.35
Tuas BM99 | 119.1 103 39.3  4.11E 07605, 07732 07683, 0517 |+25.6+25.1 2.87
Punggol 125.2 103 54.8| 5.56E i | | 2.43
. \ \
Lin Chu Kang 1 56 8| 103 42.5 | 4.50E 07088 072271 07182 0523 +20.0+19.5% 2.37
A’gj{f‘éjng | 124.2 | 103 42.2 5.57iE 077991’ 07971,‘ 07920 0521 |+27.6 +27.1‘ 2.20
. . | | | |
Buldt Panjang | 1 55,8 | 103 45.7 | 11.20E 08076, 08422 08314' 0520 |+32.2+31.1/ 2.29
o | | |
‘ |
Yig Chu Kang 1 53,5 103 51.5 | 16.87E 07508 08029 07861 0520 ‘+28.3{+26.6' 2.37
1 ‘ | ‘
NeBe MSZ(in 124.1 | 103 49.1 | 2.37E 08003‘ 080761 08052 0521 “+28.7 +28.4‘ 2.37
_ i ! ‘ i [
A ----November, 1957 B----April, 1958
C:-:-November, 1958 D----March, 1959

E ... -November, 1959 F.---April, 1960
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4. WERICFTAHEE

FARBATIE, HBERROMBECFEL, EANELERLZ. ZhiZo0TE, HERE
FETHET 2L, IFTOEZDLHY, FERIRFOMUEDOTRER &L LT, RERIAFAHD
HEBHELEAT ZOLEDEHNELRKODLZLLE1IDOEME L, TOHELEES L LTH
FRE R 0 HeigilE b F=hE L 7z,

HEDOHBIIRDOLEY THA.

4F 7 B Singapore Ef A TREDHEIE (L. D. fEH)

16 B MEFE WETRETHE C 7 )
D% BADHIRE (S. D. #/D)
178 HWHLVFIEDSEXRAT drift FED DR LA
18 8 BARACHIE (FL) #EHIRE cRikOHE L. D. #H)
RIS
23 H #HEE BEbHICELERENSTE

Singapore HTHEIDE 23, BUZIRFORIEIZL - TROBN TV AP, Zh & BANEE
DExX, ZOMO drift &4 L, WEROMELM & 5% < HuBHfH, drift A—KTh -7z &
UTHIE L7z, - T RO DN BEROEE S OEHEI, RFOUBREDORZE, drift O
EERHEDORELFA TS 2, ABTHEINOHBEITHEN NS {, T/ large dial EFXKD
REZ, DT VEBVEEDLNS. o THEROZEES FRIRGHEHE) OFEHED
L 2~3(few)mgal THA 5. T, A A, HE (ELHEE) OFFHE, 979. 7770
N B HBRHIEIE L B2 2 NELDTHD. BRDILRHAIEZ, Singapore D& L FH U<
0.1mgal M EDXEEZ Db DTHD. FHIFEIL, 3T Singapore DIFE LFEKTH 5.
HRROBEIL 2.67 & L THEL 7.

FHAR HRERENWEER

Table 4. Results of gravity measurement in Ryakya.

& bl J=A wOE & E E & B ’ 3 ”_
Station Latitude| Longitude Heig;:t Date g 9o o To | 9070l Go o

N, E m|1960 979. 979. 979. [979. mgal| mgal
BERRE HMBEHE 26°13.67 127°41.2"| 34.31 [4.16~18| 11340| 12399 12015| 0555 |+68.5/+64.7

G T KM |27 13.6) 127 41.2 | 34.84 | 4.16 | 11338 12413 12023 0555 |+68.6|+64.7

e WER 4.16 :
BRER K2 Tk |26 12.9] 127 43.2 | 102.75 18 | 09224) 12395 11245 0547 |+69.3 +57.7
PRER ACHE I AL 26 12.5] 127 41.0 7.59 | 4.16 | 11478| 11712| 11627| 0542 |+62.9+62.1

HBIEHEs - 2+ 26 12.5| 127 39.0 1.53 | 4.18 | 12214] 12261 12244 0542 +68.4|+68.2'

T TORFIZOWTIE, RHEOF & DM no /o, TIXELSBREIHIRETHS.
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