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Topographic Features around Syowa Station 

as Viewed from the Gravity Measurements 

-Some Implications on the Bedrock Topography under the Ice Sheet-

Toshiyasu NAGAO* 

Abstract: The coefficients of the correlation between the reduced gravity 
anomaly and the bedrock height were calculated using gravity data in the Liltzow­
Holm Bay region and the Mizuho Plateau, East Antarctica. A good positive 
relationship between the bedrock height and the reduced gravity anomaly was 
found on the sea ice and in the ice-free area of Liltzow-Holm Bay and in the ice­
free area of the Yamato Mountains. On the contrary, the correlation between 
the reduced gravity anomaly and the bedrock height at gravity stations on the ice 
sheet whose ice thickness was measured by an ice radar survey showed a weak 
negative relationship. This fact may suggest that the determination of ice thickness 
by an ice radar on the ice sheet was inaccurate. The negative relationship between 
the reduced gravity anomaly and the bedrock height in the Mizuho Plateau means 
that the isostasy of this area is incomplete. 

� li: m 22 ikfttJ!U!*"Cfrh;h ts:�B%0£:JmfflJillO)ffi:JJtJ!IJJEia*ti• G reduced grav­
ity anomaly �>Jc�, £�¥i:lmf&cO)f§�1*1:t�H�L-C, m:1Jn,G�ts:£�¥i":lm 
%:J:o J: a J:fffi:Jmrtltm:gO)��O)Jttz��dj.ts:. Jttz L ts::Jm�,t, 9 ci.-;; ;t- • ;t, iv A 
�11-J 0)1!¥i:lm�, #ii:*J:, � £ c rll�:lm�!t-J 0)1!¥i:Jm�. -t:' L -C 7 ,1 7' v - ;1'' - -c 
lf(�O)� � n -c i,, G !3B%0£:lm-dj. f vJ:£:lm 1L, - 1- 0)-fffi:Jm�-c:\t) G. M*' t- �¥iilli 
�. w:*J:c·a, i,,fn'i.·=f<W�noc:torJ, illif&cO)i£0):t§�n-:��nts:. Ln, 
L, !3B%0£illi-dj. f(J:£:Jm1t.,- I-- c'tt, 7'' - ;, 0),£ G--:> � n�j( � <, Lti• t � O)ffl 
���L ts:. ,:. 0) ,=. c ft., 7,1 7' v- !J'' - -c��;hts:£:§¥iilliID�m:1JtJ!IJ'.@if.t¥*7'7· 
GJW�-t o c, -c * ITfin�7.K:ifZc'fJ: <, i),--:>8[!:!] L -Cl, G � u=-ffl�-t o. Lh• L, 
ftJ!O):Jm�-c:u-l"O) J: 5 tJ: � c ittJ: <, -:. n,t 7,1 7,. v - f- O)lzMtc�O)m�,=-1* 
fzsln�0 o 0)/J, t LntJ:i, '. 

1. it a 

13Bfn £:tt!! � J: zi .:t 0) }iij m :ttE� -c:, n_, � mu fd r * i:t J 0) If.¥� n, G , .:. n 1 -c:-� � < 0) m 1J mu 

5EiJqj-;h;h -C � t::. (t::. 2:: x. �f HARADA et al., 1963; YOSHIDA and YOSHIMURA, 1972; ABE, 

1975; fE!IrBG, 1980 t�c.'). L,iJ, L,, 7(�7.k1*J:O)J!1Jill.lJ5E,�-C:'v'l, 7]()¥iJ;5tdEOO),�t�1., 

* ***�:l:!!!Rwf'.9ef9r. Earthquake Research Institute, University of Tokyo, 1-1, Yayoi 1-chome, 
Bunkyo-ku, Tokyo 113. 



No. 82. 1984] 21 

0)-C.-, ::. 0) J: '5 tJ:,S\ ""-Cli, 7 lJ - .:r:. 7 ��:t;1<co G tL --ct :f- 1r' - ���Hif-t-6::. c iJ;-c., 

� tJ: iJ" -? t.::.. 

s*mffittg�foUJlU�a, ::..h., 'i-cAI.ti!!�i*>t='71' 7' v- 3l-��ffi1,,, �f����'z'i:p 

,C-"v::.., 7}()¥, -ttJ:h'b£§ttgJfJ�io ;,s �t.J��:tJi'!{Jv::..�Dtl1 L--C � t.::. (t.::. c kvi NARUSE and 

YOKOYAMA, 1975). ffl::.. 7 1 7' v - !f-�;t, 7Jc/!J�3tmcl¥Jt::..�o 6::. c iJ;-c � 6 0)-C', *� 

1,'f)]tJ:n/.t-C'ct> Q. LiJ:. L, 7 ,1 7' v- .f-Wrnrn-c-:t, £it'5iJ:. G O)tzM�O)�liJ·�=-. :*1* 

�-$-C'O)�m:Bz.:Afvc J: ;,s / 1 7''0)f.::.'ci:>, �0)£�£7J" G 0)/:zM�J& 'J �*- ;,s AJt�ttn;j; IJ, 

-t 0)*5*0)mtR� J: tYf�J'J:Hc:ttt�t.J:£,�-C.' j; 0 (MAE, 1978). t.::. ck li, ajgtQ£ilg-� -n� 

£:tt!?.f13j-C"b, 7}()¥0)� � h --c 1,, tJ: 1., ,BiJ� «> 6 iJ;, ::. hit 2:' 0) �fttg2�iJ��0)£���1miJ· G 

0) t 0) n"lt(JE�'§§t-: 0 t.::. t.::.'d;;-c t, 6. 

Li.J!lfK:tt!?.�O)J!Bttg.t�-c reduced gravity anomaly c £§ilg:JfjO)f§�f*�'z'Hil Lt.::.. {k}::.., 

f!B%1J£ilg-� f 1�£ilg;i., - 1' -c.-, 71 7' v - ;l'-;::.. J: IJ {:fc/E � h t.::.itti:tt!?.% c reduced grav­

ity anomaly n\, t·' 0) J: 5 fJ:: t§�f*���---::in,.J::t� L, fti!O)J!B:tt!?.� c O);il;t,, ��/'( 6. � 

Gv:::., A,ffO)�uJJH�ifv::..---::i1.,,--c, ::_ O)gtf:J'c/ - ;' 0)*5:!,lH)�'d:>, 1r-=fO)fit�'{(#(�:.Vtlk --c� 

t.::. \, '· 

A,@Jtt.£§:tt!?.JfJG!)fff:l1-2'z' .ltv-t 6 t.::.'ci:>, }'Wtfj-;:::.:t 7 0 -::r:. 7 �'/ti.J; G;i('d:> 6 reduced grav­

ity anomaly (KAMINUMA and M1zouE, 1978) 'z' ffl t, , t.::.. Reduced gravity anomaly : i :i: (1) 

-c-��h6. 

Jgh =Jgo -2:-:Gp(H-h) · · · · · · · · · · · · ............... ·(1) 

=. =. -C' .Jg0 (mgaJ): 7 0 - -= 7 �'It, H(m): �U5E,Bc7)ffi�, h (m): reduced gravity anomaly 

�;:j('d:> 6 ffi�, p (g/cm3
): }}(CJ)W�. G (cm3/g·s�): ltt.J5E�-C' 20 6. 

Reduced gravity anomaly :t f¥:fti -c7}(£f O) )!J: � /.):;hi.J, 0 --Ct,, t.t 1., ,.tiJ!�O) �", c c b· G�P§ 

-t/'(--c 0) 1:it.J fllif'z'1mIE-t 6. ---::i 'i �, ffl� h 0)7JcBtzOO-C' 0) 7 1J - .:r:. 7 ��;:::. t§�-t- 6. fJ: 

�. mi1JcJ: O)�U5E --c:t, &,lin:'.}2, c?) r%'J � tt-t� -c ilf fJ;lEJS1::.wtt om c � ;t. G .h, reduced grav­

ity anomaly 'z'lJ- k 6 ::i:\ (1) C):tiill 1}) m 2 �: !'@� c ts: 6. =. c) t� cl.), 7 lJ --= 7 ��� ffl 

l, L, -t�rmiJ:7.l(f--C', :C.htJrottlfF:wt;g�-�c &n:'.-tJL({, reduced gravity anom­

aly 0)�1t, J]O�B�l::..1£§:!g�lmit!!Af (�BJ:-c·i:t:d1,;f-i-O)'i 'iffl�, #a7JcJ:c'tt7J(i*) 0)£ 

i=:.J: --::i --C1:.C.0=.cv=..tJ:0. =.=.-cit, h=4000(m) ::!:::. L--C reduced gravity anomaly �H 



22 

lf L, BEifil:lglt '""(· fl ffi � c , w :)J(J: '""(· fi 7}( � c , 1v - r- J: '""(·vi. 7 -1 7- v - 3<'' - �:. J: .:5 ;:,Jc)!j 7'' 

- 3< ctr, f::>Hlf Lt-:£fiE*fm0)�1Jf c O)ffi�f*®:�Hlf Lt.:. 

3.1. �ffi*a� 

1ZJ 1 ,c 4'-@ O)iJIUJE,¢.t@:1* O)fftni� 1* �7".p Lt.:. :tcJ: 0) ,¢.iJI '""(·rm'? t.:i=tf!:iglttJ :, 13B�£:t!ltmi .ill 

0)8:EJ:tg:lglt;to J: rrw;:,JcJ:: '""(· 0) iJIUJEiJ:fihfiJ.:ifil:iglt'""(·, ti:T 0) ,'2'*1111 O):f:t!!:igltn; � i c WHlfc:tl!!:lglt 

-c·2i; .:5. .7,.. fvi�1* 0)1v - t- J:O):*,:,J\O)�JL�i.13B�£J:tg-;J,.. f vi£:tt!!-� i c W JI* v:. 1.,, t.: .:5 

KAMINUMA and NAGAO (1984) O)tJIUJE}�:-c, x�t.r. �:1t�i. NARUSE and YOKOYAMA (1975) 

v:. J: .:5 7 -1 A v - j<'' -•mu'""(·::,}( J!j t 7".p � ti -c t , .:5 ,'2' '""(· ci5 .:5 • 

lg) 1 m::1Jtt1ITJE�i!jt. tel: 0) ,�*1 ··cJtl:l-:, t.: 1J .:I. -;; ;r • :-G 1v A ��i!jt-c·a J!:E" 1: c 
tfa7lc..1::-c·tt11JJE��MtiL t::.. i k .. , ti::rv:.,�*1-c·rm 0 t::.�i c Jll�:f:1!!i!jt-C·vt 
ff:E"J:O)tJ!IJJE,�0).7:,,. ��MuO)J;j-* c Lt.: . .7:,,. fH:ri'ZJrn("(·vt�f[J��-.7:,,. fff 
��r13,0)iJ!UJE,�O)? t:i:* � fJ:�:JL c·ffi Lt::. 7 -1 7- l/ - :f--C· 7]()¥1Jil;HOO) 
,¢1.. 0) :7t-. ��fnu Lt::. 

Fig. 1. The area of the gravity measurements. Station locations in the Lutzow­
Holm Bay and Yamato Mountains regions are given in Figs. 2 and 3. 
Solid circles on the route are the gravity measurements points by 

KAM/NUMA and NAGAO (1984). Large solid circles are the stations 

where the ice thickness is known. 
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Fig. 2. Gravity measurement points on the sea ice and in the ice-free area of the 
Liitzow-Holm Bay region. Ice-free areas at the edge of the continent are 
shown as enclosed with dotted line. The dotted line with two arrows on 
the sea ice is the boundary of the analysis of the sea ice measurements. 
The name of gravity station is referred to KAM/SUMA and N4GAO (1984). 
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Fig. 4. The correlation between the reduced gravity anomaly (reduced height= 

4000 m) and the altitude in the ice-free areas of Liitzow-Holm Bay. 

GAMMA is a coefficient of correlation. Solid line is calculated by the 

method of least squares. 
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Fig. 6. The correlation between the free air anomaly and the water depth of sea 
ice measurements in Liitzow-Holm Bay. 
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Fig. 7. The correlation between the free air anomaly and the water depth of sea 
ice measurements in the eastern and western parts of Liitzow-Holm Bay. 
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