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Magnetic Anomalies along the Traverse Route from
Syowa to Mizuho Stations, East Antarctica

Kazuo SHiBuyA*, Katsutada KamMiNuMa*, Akira IkAMI**
and Kiyoshi ITo***

Abstract: The 21st Japanese Antarctic Research Expedition (JARE-21) made
aeromagnetic surveys along the traverse route from Syowa to Mizuho Stations by
using a proton precession magnetometer. Reductions of International Geomag-
netic Reference Field and diurnal variations were applied to the observed total
intensity data, and the geomagnetic anomaly profile along the route was obtained.
The uncertainty in the anomaly profile is considered to be 20-30 nT. There is a
characteristic anomaly around S16-S30 which ranges from —250 to 350 nT. There
is also another anomaly from H260 to Z50, which ranges from —270 to 140 nT.
Both anomalies have the wave-length of 10-30 km. The correspondence of the
ground data by JARE-17 with the obtained anomaly profile is rather good. The
comparison of the geomagnetic anomaly profile with the previously obtained free-air
gravity anomaly profile was made.

EBE : #21kEEBREAEK (LT TJARE-21] &b, fillkBR S FHRICREFR-T )
3, BRI ZTIEEMAPESEEL— TR oT, e b veRDINT X e
MSAELER LIc. HIE IR -2 NED S, IGRF =541 & 2 EEREORE
AR DORWEXTT-C, Ar—t ETOBKEESMrRdi. B8 oh-BR
BRESTCEHEEN DA FEY XL 20-30nT BELBbh, RO DE#LE>. —
“>i% S16-S30 > —250 A+ 350 nT L RS REH, 3 5—oi H260 75 Z50 iz
WFToD =270 5 140nT T REBRET, WE LD 10-30km OFEREYHE - T\ 5.
JARE-17 pA—nr— + ETHELBAOEZRELTWSH5DT, FOMENLGHEIR
HRURSERBEL SHB OGN ERIAREST L OREY Rz, 7, §TB AT
57 )V —=T7ENREHSMALOLERFL To 7.
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F=Z2ERAVTRLEL 21T, KRTEBMHOBRLANL> 2 ThbFHMRLBbhs. H
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A B IR BRI 1 3. JARE-8 (1966-68) LIk, MEHIRDOIEXE X - T& . HFic JARE-21
236 JARE-22 (1979-82) Tix, MZBHOEFHERT LY, ZTEEERE, V=Y x - ko
A, XF LR SR NT, BEFI00ERRE (307 54 1) CRASFBNERS L. &
Z T2 JARE2l OfZEHKAEY S LT, BMEME LT eEbrEsamxik (LT [S-
H-Z n—1] LBEET2) RMOSHRE (B 1) ORKREOET LT oD TEDHR
OWTHRETS.

2. MERINE
JARE-21 i© ¥ 3 fieK AR, vt vl (N vy =1, MI23-1) 25
ZABCHBELTIThhic, BIEINCERMNECHEE S X CWESHFEL 10T, F—=x
ERMRIZ 128 THS. RITHE, BRESE 7F—24£585%E, BRSBELERLER
P MEL 7 — X OFFML, 3TIT SHiBUYA (1984) 1T X W MEINTWHDT, ZZ Tk
SRIDEITCBE T — 2 DWECDOLZLND.
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Fig. 1. The traverse route from Syowa to Mizuho Stations. Flight M1 is 300-500 m

shifted to the downstream direction of the ice sheet against the traverse route,
and Flight M2 is shifted to the upstream direction. S16, S30 etc. indicate
marker stations names. SYO and MZH are abbreviations of Syowa and

Mizuho Stations.
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Table 1. Logs of Flight M1 and Flight M2. For details on the positioning, see text.
Flight M1 (0930LT-1100LT, November 3, 1980)

(¥861 €8 "ON

. Estimat i Actual Magnetic Samplin

C(g:)tirr?tl Deg;:éure Dzit;r;ce timrci,u(i)fe F{isl%??)tfe time of co%rse distgnceg Remark

flight arrival arrival (degree) (m)

S16 09h39mQs 69°01.9°'S  40°02.5'E
25.9 8§m30s 09h47m3(s 09h47m3(s 145 61.3

S30 09 47 30 69°01.3"  40°40.0
31.5 10 00 09 57 30 09 57 00 179 67.3

H90 09 57 00 69°15.5"  41°15.0¢
48.2 16 00 10 13 10 10 11 00 182 66.7

H180 10 11 00 69°31.0°  41°59.0°
29.6 9 30 10 20 30 10 19 00 186 66.0

H230 10 19 00 69°47.00  42°23.0¢
29.6 9 30 10 28 30 10 28 30 185 64.8

H289 10 28 30
7.4 2 30 10 31 00 10 31 00 186 66.1

S122 10 31 00 70°01.1"  43°06.5’
44.4 14 30 104530  ———~- 195 64.4

Z51 10 46 00 - change course unidentified
42.6 14 00 11 00 00 10 58 00 195 64.4

Mizuho 10 58 00 (arrival) 70°42.1"  44°11.5

Station

HE B ORIMTF R L 7 MR & T NE WSR2

119



Flight M2 (1320LT-1530LT, November 3, 1980)

Control Departure  Distance meof  tmeof o of SR Remark
point time (km) flight arrival arrival (degree) (m)
Mizuho Station 13b37mQQs
42.6 14m)0s 13051md0s - — e 016 63.8
Z51 13 51 00 change course unidentified
44.4 14 30 14 05 30 14204m3(s 015 63.8
S122 14 04 30
7.4 3 00 140730 ——e—- 337 62.5
H239 14 07 30 change course unidentified
29.6 9 30 14 17 00 14 17 00 006 62.5
H230 14 17 00
29.6 9 30 14 26 30 14 25 30 005 62.0
H180 14 25 30
48.2 15 30 14 41 00 14 40 00 006 64.4
H90 14 40 00
31.5 10 00 14 50 00 14 48 50 002 63.9
S30 14 56 00 circular fllight 7 min
259 8 30 15 04 30 15 02 00 320 65.1
S16 15 02 00
18.5 6 00 15 08 CO 15 08 00 325 61.5
Syowa Station 15 08 00 (arrival)
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FNCIERRE M1 L HRRE M2 (K1 28) oRTEFLA T, BB 457 m ORT
TREE, FtEF 100kn ORITHEE TIThI . ZFERFBEAREZNI LS (£300m) LRNOHRE
WEZF->Tuwwb. VLF/ 4 2 ¥ ZERC X AHME (M1 © remark {#]) EEOHEL Y
29km FhTEYH, FEECSZ L1k T, BRI X5 EHBRBXE V5
Zriz L. S-H-Z A — i3, AN LR TEEMANOBIERE LTHESS, M7 A
T XD ERRB I ENREI R TS, BEVIABTERVWHETIZEEED Y 27—
23— FERRIZRILD, RIT=2—A%XThHZ Lixiah ik,

H90 DRI EREAETE DR E M IECIAINT 2 LEEE GRE, #E, &)
E D YT e Hiov. TSI EEEROEARR ) DREEEY b Lo, KR
Bt ToXRMRNO 7 — 2 HZEEL T, OB THEERERYE D Yo, RHlarxlok
EBE, BICIBRIT2—APRITEEDS SO X/ E DD, 2RIED EHIFIEFTEE
(sampling distance; £ 1, £ 8 7)) 1T —kETIT/\s. D Z &L, 1 ORITEENLHEE X
N5 E|E T ERE % (estimate time of arrival) » EEEDOFEEH|FR %] (actual time of arrival) iz
ERRONZZENLIEBING. ERNEOZEHIIFEEIL M1 T 61.3-67.3 m/fEd, M2
T 61.5-65.1 m/{HD (g x>, Zhil 100kn — DO RITEEEH» SHAREI B, 100 km
3600%) < 1.2 #hRikE (62 m/fE) DERBEIZH L TIE 8% DLLDOETHSD. TDX T
RKiichlco TR % &, @RNEO ERMESFITI—FETIEAW, ZEHEATOS LD XL
EBRLT, BEX—RTHDEREL, Bix#EdsZ LicT 5.

3. BIAEOHE
AW BEEE o 5312 SHBUYA and TaNakA (1983) 12 R~X5 T b ik F—
DT, TIZITRTOMEDOLEZRNS. BlEINILBEIE Fobs ICIXHRFRT LT DR
HuF OB Fierr, IR DLORES U x 5 8l X 25 MIE TN S Faiw, R
MHEBESTHRKRTZMS  Faom, MZEEOBRELECISACHERETINDLELD
ha., ZRIEC LMBEENRE D YU TOLRTWHDT, Hx D Fos XE L7 Fiorr
BEETLZLENTES. 2Tt IGRF 1980 @ # 7 A%% (IAGA WORKING GROUP
I-1, 1981) % fvy, 19804117 3 HOORF DEmIEZRDH D = LT 5. BRMEMLTIY, #HE
SERDDT 4+ 21T —x2EH8H 01nT OLEE, 2BOESFMRTHRLTRIA T
B. LichioT, MLIZOWTIREYDOEFBEARZTH 5 1980411 75 3 A 09395008 %
LR & L, ¥/ M2 2o TIIAMRCI9804E11 F 3 A I3FF37500 W2 LIl & LT,
A OERHEBR S ERL, Thi X bic 1.2 BHROFR RFNCER TS T &2 0158
Ths. BREHOHBS BELY, ZTFEERTCOEHFMMLRSEHREL V5L
REL, ELERI Fau PEELRRICETS C fiE (BES, 1972) L LTHVAZ L
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T35, EMEFIVNSIVE, HEBSCHRT ARIEREHS Fanom & Fobs—Frerr—Fdiu
THEPMCESh B EE2 DR S.

2w Ml 550 M2 EORITEREZTT. #RE 3 5 SIRIC (@) Fobs,  (b) Frerr,
(©) Faiu -z LT (d) Fanom DA% EL T 5. Fobs DFER, Fanom DFHER H - T,
OB LB 5 2RIEREREL, 10EORIECBEFE (FER 620m) b -
THBRTOMEEL LT\W5%. HF BEROMS, Toflickh, BIKEFHATHENL o
BT EACLTH 5.

FLIGHT M1 " FLIGHT M2 m
nT 50 120 150 200 250 3¢C0 50 100 150 2090 250 300
470CC + ~ £ . —_— + 47000 niT
] — /k // : \,\ \/\J\ﬁ :
46000 N\ + - 46000
yad v\r\,_ﬁ,_\\ :
_
. Tl :
«s000] H \M, 45000
(a) observed ] (a)observed :
440007 . - —— . - 44000
47009 | e e A . " 47000
/,// ] 46600
46000 P 1
1 - — [ | :
45000 // N 45000
| (b)IGRF :
000l ."w(,b—”fGRF S — . . 44000
100 L ] 100
04 - ) 0
0 (c)diurnat I ] {c)diurnal -100
500+———— 2 + ) EE— : —_— 500
{1, Heo !
1 »~s3 MZH Mz A H230 AN :
17 i - Sv .~ H180 A w :’\/\_J\\ i \ 'f'ﬂ\f),\ , ~ <3¢ o
ol N /,U’\f FAO \ SN W16 |
1/ 90 VN S 1 N g H1s0 Wsyal-
16 H23080% Y122 :
] s122 (d) anomaly (d)anomaly : 50 1T
= 50 0 150 200 250 300 50 100 150 200 250 300
km km
(a) (b)

2 2 2WAO4His 6 IGRF BRE, AELHE (C #iE) ¥ LTH boh AR
%. (@ 22RO () 1kr— b Lo IGRF, () 1k BELRS, @ 128 5
hEeBEREYRT. #FosuHoreeacLtds

Fig. 2. The reduction of the observed total force data to the magnetic anomaly. (a)

observed total force profile, (b) synthetic IGRF, (c) diurnal variation, (d)
reduced magnetic anomaly. Blank portions of the profile correspond to data
with noises.

M2 M1 OFPHETH D0, M2EZERL, BEMLE> FbE¥ TCEREHLER,@E
DHSKEFHMBII—BETH12TTHS. M3 FDI5EBREbLEDOERELYRIL T 5.
7272, M1 & M2 OHRBEEANCIZ4BEMOZEN DD, ZOMIE +43nT OBILH D -7
DTE2D M2 oRKEEHMESA T —43nT OoFELX LT M1 ot B&HETH
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km
nT 50 100 150 200 250 300
500 ' : : - : 500 T
-0
. S16 S30 H3 H8g H140 H180 H210 H260 26 218 250 280 290 MZH B
-500 +—* T o L L -500rT
nT svo 50 100 150 200 250 0
m

3 M2 oRESRFEOEELE Ml OKRAF oOFERALE. 2EO[EAT—FT
B2, M2 oF2 ML kb 50-100nT K&y e KA v5F 22 AR5
& LT JARE-17 2BIE Licis E2RENEY DR Sh BRI EFELX AL
TH>
Fig. 3. The superposition of the reversal profile of M2 anomalies on M1 anomalies.
Though the general trend agrees well, the anomalies on M2 are 50-100 nT
greater than those on M1. The ground magnetic anomalies calculated from
the observed total intensity data by JARE-17 (NikiIet al., 1981) were plotted
in the profile by taking the K index value at the observation time as the symbol.

5. K326 M2 (E#8) DFas M1 (BifR) X v £ffic 50-100nT K& /efB%x &5 2 & a8
BTihn. M, M2 & hicEBEORMIE S-H-Z A — b b7 H AR 300-500 m
ThictELbh%., Zhiz1ry b (EFESETHREMNCH?) NEELEEDO Y 27—
NWEBRLENORITLICIDTHS. LicdisT, M1 ED D IGRFE & LT H G L
72 M2 Eo o IGRF {HizA—Tix7sw. L LESDEE, v— FozEAEMN IGRF 0%
HFITIITEZ T HHARDOT, M1 & M2 ORME IGRF O%ZRHBIZIA -t e
Ri-z Lwinsd. FLTRYD 600-1000 m 0 F47H7cThicxt+2 IGRF o, K
HHaor—1rT 2T PJRERKES bh s (S16-530 T2 M1 ko IGRF BRHIET 5
M2 EoD IGRF fE1iz X 6nT 3 &/h3<72%). BORCRIFREHRBRCE TN 5THE
NI EEMCFHET 520 L 2, BT HL 20-30nT THAHS. DX 5 RREMK
ZERBLTH, B—fMERME LT M2 (S-H-Z v — + kK EWMD o728 M1 OKIR
TUM) X vadLkEd (20-50nT) DfEix &b &LiTinsd. B2 vyy—i, ~A—1vH
R IV yr—FATESTZAEOTH 10m 2253 3R TW5DT, BURIOESECL?
BEAMKEERZEZER LB LW, L L, 2TEeRECHEEENEE0 L S1Ih
HFT 7 - TRHAYIC 20-50 nT/600-1000 m DFEIFLE R F O LIZE L, TD XS
RGN ERDIEERZN IS D L ATRHETH 5.



F 2 JARE-17 (2K B, 1981) X322 HOM EREHEY b LR Ih RERHEME. Fobs (% JARE-17 DERIE,

Figrr i1 IGRF B3&ffi, Fanom % Fobs—Fiorr THR® bh 2R RHM

Table 2. The ground magnetic anomaly values on the traverse route, based on the observed total intensity data by JARE-17
Fobs indicates the observed value by JARE-17, Fcrr the syntketic IGRF values, and Fanom

(NIKI et al., 1981).
does the anomaly data given by Fobs—F16rp.

Location Time Date Fobs Figrr Fanom K index Latitude I.ongitude Altitude Ice

(45°EMT) (nT) (nT) (nT) (SYO) (m) thickness
(m)

S16 1650LT 15 Apr. 45166 45397 —231 1 69°01.9’S 40°02.9'E 554

S30 1445 16 Apr. 45742 45545 197 3 69 03.0 40 42.2 988 1300
1000 20 Aug. 45666 45503 158 0

H30 1800 19 Aug. 45662 45579 83 0 69 06.5 40 51.5 1080

H80 1755 18 Apr. 45869 45755 114 0 69 13.9 41 09.9 1224 1351
1400 19 Aug. 45782 45720 62 0

H140 1300 19 Apr. 46093 45995 98 1 69 26.6 41 40.1 1408 1436
0915 19 Aug. 46036 45959 77 1

H210 1120 20 Apr. 46261 45281 —20 1 69 42.0 42 16.1 1600
1315 18 Aug. 46199 46247 —48 0

H260 1600 20 Apr. 46439 46487 —48 2 69 52.6 42 43.1 1748
0855 18 Aug. 46385 45452 —67 2

76 0950 23 Apr. 46393 46712 —319 2 70 03.9 43 14.5 1962 1494
1030 17 Aug. 46419 46679 —260 0

750 1810 23 Apr. 47197 47010 187 1 70 22.0 43 46.6 2085
1030 16 Aug. 47135 46977 158 1

790 1545 24 Apr. 47318 47228 90 2 70 35.5 44 10.2 2176 1692
1120 15 Aug. 47196 47196 0 0

Mizpho 1220 10 June 47430 47313 117 0 70 41.9 44 19.9 2230 1998

Station 1425 12 July 47441 47304 137 0
1130 12 Aug. 47420 47295 125 0

W g - B e R - FE R 8s
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4. &= Bl

S-H-Z A — + T E2REIEIR JARE-17 i X o THIESRTWS. £21%, £KRD
(1981) mE 2% b LT, EATOWKREELIELACIOTHS. FIFINAESIhI L
BEJIE Fobs, 54 FINE 25 RTHMARTO IGRF 318{H Fierr TH%. #5710
Fanom (=Fobs—Fiorr) MMERKIBEC L V18515 Faom O HEX723 DT, £ D
BOKAvFyrs A (B67%) 5+ LT3y ey b LTHSB. {EL, ZDHUE
DEWIDEET X HFAERIH —2nT/100m THHZ LxEFEL, &t 457 m OfEIZF]
XET/H, —10nT OFFEXIT-> THS. JARE-17 0 JilE & JARE-21 O EEDOMIC IR
4 EFEBL, TOHEOLRIIXFEIBRAET —550nT KET 5. 2RIEORE
BE, TOROERHRRBEIC I HBEREIERTL L, AEYEETIREIALR
FE XL 30-50nT IETHEELRD. ZDOX) R ENILERBLTY, #EMEIL S-
H-Z » — } EORSKERERROSMAIERA LAMTIHELXELTWHLE XD,

S-H-Z ETREZAHRABKT X 0, WAWHIHBBEL LN, AT REREBOMREEY
RIBEOETF VKL L LTS, ok KK, KESAIL Sumizu et al. (1972),
NARUSE and YokoyaMa (1975), NisHio et al. (1984) = X b fiEX iz, 7V —=7 REIL
YosHIDA and YosHIMURA (1972), ABE (1975), KaMINUMA and NaGgao (1984) iz X h R b
7o, ¥, KIKEFEFESEREL SHiBuyA and Ito (1983) iz X v RD S, —7, IKaMI et
al. (1984) i3 JARE-21 i2 X 5 ATHBREROER,» S, HMROEEMELRD TV, K3
D M1 & M2 OREEREDFEHNS-H-Z v — + FTORIERESixE22E LT, it
BEOSME LDICEREHLEICONK 4 THDH. = Z TRRKIKFEIL SamMizu er al.
(1972), XKJE 4> 4iix NisHIO ef al. (1984), 7 V — = 7 22 ABE (1975) AT\ 5.

MRIEEEEE) TR T X O, ATERERIEHNLLERRL L E X bR MEFL
M7 X EFE LRV, KKETOERME LOCMABEIILENE#EE Ebh . —
OTOKIK TEEMBOMME 7 ) —=7 RETIIECHNEN B S Z L2 bR TV 5 25,
S16 235 ZI8 T E COHKRIINTEMT TS, 7V —=TRESMTB THEEN
DL, HI180 235 Z80 IZhF CTHOEDEHE Hh T, £d 100km &5 Ry bF 2 TILE
BEOoOEBMBORmE D ZREL T 5. —F, BONICRIAREITL» DI oOR#EM s
HIR IR 5. —DIZIRIE 600 nT 12 &3 B 5 S30 i TOEL, & 5—
D3RG 500 nT 12 E 3% H260 22 5 ZS0 T3 TOEILTH 5. BiEDREIL, MAGSAT
f#47 (RiTzwoLLER and BENTLEY, 1982) 2 LB S0/ T h, = VX —E—=F VY F - 7
YV YAF 7 7 BRBROEOHIKRFBEOBERITHIE LT 500  Lititv. BEDORHEIZ
7V —=T7REDEDEE D OHBICNIET 545, ZOEKD 10-30km L2 &b,
TORRITKK TRHENET OEBMEAR SO T HIELTW5LEL bR D, ZATIZE
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Fig. 4. The surface topography, ice thickness, free-air anomaly, obtained magnetic
anomaly, and the P-wave crustal velocity structures along the traverse route.
For the reference of each profile, see text.

FIROMmBR#EEDOFMBRLITO I, FEASTECENASE, BIATE, KIKFRER
EDERBHLEVBLETHD. HCKESHODNEXIL, 7—5—FIE, EFENRTE
CEWTEBEDTHEIRLZOTHEEDD S RNENE LS.
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