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Outline of the Earth Science Programs at Asuka Station by the 28th
Japanese Antarctic Research Expedition in 1987

Kazuo SHiBuyAa™ and Ryoki SakAr*

Abstract: During the wintering season of the 28th Japanese Antarctic
Research Expedition, we concentrated on observations of solid earth geophysics
at Asuka Station and in the S¢gr Rondane Mountains region. The item of
observation includes: (1) GPS interferometry for determining geoid height at
LO point, elevation above sea level at the Seal geodetic control station, per-
formance test of the accuracy of the baseline length determination as compared
with those by optical distance meter and NNSS translocation, (2) airborne
proton magnetic survey and radio-echo sounding by Pilatus Porter PC-6, and
surface feature recording by Cessna 185F, (3) 6 months’ earth tide observation
by the use of a LaCoste & Romberg G-type gravity meter, (4) gravity measure-
ment on the L- and AB-routes at intervals of 1 km, (5) installation of a geo-
magnetic control station at the Seal Rock, (6) total magnetic intensity and
magnetic susceptibility measurements on the AB-route and/or szlected several
stations in the region concerned, (7) seismic observation by arrayed 12 seismo-
graphs in the area 500 m by 1200 m to the south of Asuka Station.

This report briefly describes objective, method, technical problem, etc. of
each item of observation.
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Table 1. List of earth science programs at Asuka Station and the Sor Rondane Mountains
region during the wintering season of JARE-28 (February—December in 1987).
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Fig. 1. Principle of GPS interferometry. Carrier
phases from GPS satellites can be integrated
to recover slant ranges from the user receiver
to the satellites. The difference of the slant
ranges can be represented by the difference Y
of measured carrier phases, which can also
be related to the buseline vector B (= P—é) o
by eq. (1).
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3. GPS JIE TRk LB DIRK2CR TS A THS. LOCKITH7 V5 F0ELMH
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WEAKE (P ) e LERTS. 22T, BIEENE Z 12X b KL ik E v B
LB RmE kD5, 204850 BEEZ B &, ROLEEE H it

#F 2 LO g e nd b A saas o
Table 2. Items of observation for the installation of elevation above sea level at LO point.
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Fig. 2. Principle of determination of the elevation above sea level at L0 point
by the application of GPS interferometry and ocean tide observation.
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Fig. 3. GPS traverse survey on the L-route. Simultaneous receiving of GPS signals was
made at both ends of 10 km segment. The segments were connected by the “geo-
meter’’ method to reach at the geodetic control station 25-01 at the Seal Rock (left
nest). At L0 point, NNSS receiving was made by the use of JMR-4A (right nest).
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Fig. 4. Comparison of GPS interferometry with the distance meter measurement for the short baseline (~ 100 m), and comparison
of GPS interferometry with the NNSS translocation for the medium-length baseline (~2km). For details, see text.
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Fig. 5. Sea level change and the monitoring of draft gauges and deck heights of ice-
breaker SHIRASE during the GPS interferometry.
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Table 3a. Observation flights by Pilatus Porter PC-6.
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12 1 2025-0225 PZEHR #FOEAE &K -k LR
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Table 3b. Observation flights by Cessna 185 F.
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12 12 2000-0005 K (% K& wsl o B

12 13 1545-1830 KK RE # ER I 754 ba—2izD
12 13 1925-2215 KR HE x& @ KK W TS (1989) %
12 18 2115-2345 KEKIHE - KEHEE KF ER HHE £ R

12 20 1640-1900 B KE RN QIK)

IHBOMLEEBE EFRFRELR D, BRE LI~ VETRU EFBIENTEICR - .
A= FEEED7 54 FEETERCTED TRE L EBHxED, AEEEPshi-C
EXAHENDLR TS, i, FEFOBEL, BEAMN vy FREF e FVhy 2 -0 X - THE
Rz A= ¥y —7 L of, BTARRRERIEEELEE - .

V4 VFRI, VY= T ANDOHNEESEMAG L 2 - X KD D DRERA
=T AR R =RNEDDTTHD. EBCRWT, v VFEREDO VS aAELTBI X
ST, B va—F—r — AR LTOVOEE LOBETHE. i, BEK
Tt BoTr—7AXERLLEEY 4 VFRIB A~ VEE ETFBERZToTLES
TERXD, ax 7 a—-HEBELTCLE>FEENRBELL. F\, 2572 - REL
THUET TE LD TRERLLE I /b - ke, —BOKRDOPBENY 4 VF VI ALFEYR
BEAARITHEBEXHECIDATED, A~ FARCIIALOEEYET 3.
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3.1.2. ®hELva—x~—

Bt 3R 2 VIBECIDTF — 2 AN L - T, BHELT 4 V& NF 2 — =V IPA[HEIC
o Te AR ELHETH S, RO MIZIFIIH TR, Ay FRIDLF 2 —= v /i
DY VBIIEELLTERDR DT, 754 PHRORMERACHIREI ATy FIID
SRHH TV OB NEENE LS AU, SR, 2774 PRBLEDX ATV b
=5 —%, O6RHIBRET — & (2HMEBT ~11000 ¥ — 28540 5%) © 1.0% LT (~100
F—2TF) KB 2B ENTER. PC-6 © VHF Ky HF EZERHT, S~ Fev i —
b A X0 AH L, MI23 AGOR LR, SBIOYAT LATLE#ITHZ&LILT
Eiehotony, ZBAI YV F O “HRIER AR GHGERE ~108: 4~57 v v b)) I
Mz B ENTERED, T—2OHEOBELHFF LTS,

G866 RN I E 7V v 4 — fRICXBT7Frre=2—F +— + & 0.1nT L3fREED
FLaoar7) v MEREHTS., UL, Fo— 1 HOEETEREE, 28y 7
v 7 THRISERRDO T, SEIOX S 6-THHEOERHB 7 74 M LTI ETOF « —
PRRBALE LD, T A RERRAELS LD, BTF o — FRBIIE ETOFEE
WREL, ~# 3, 2VF4vIr7—7FLESLENSHOTS-10 rRERBLYETS
HAMBETH 5.

3.1.3. BES1tv AT AL 5EF=w 2

FEREOBTDF = v 7R TE D olon, BHLLZKO - Fevy—, ZXOBH
Hra- X —DEL A EEE L THEEHE Ay 7Y —2EHELE LT H T2 BAIERES SOm
KRB BT, 2HIMET — 2 EFEXLTER L. O v —F—L - Fevy~—
DELEPERZHLTEL, 4FOERBT — 212 0.2nT IR T—FK L1

¥t, BOARSEEOREY RAcy, BEBCEWTY 4 vFhbr—7ArvBE L,
BAEBHSDVIAHCTO LTCA— Fevyd—2 KRtk X, 2o v HEXBEL
fo. A= Fevy—p, 15220m EERDEHD TV PO “HKRIEER RF Ty b2 IRDHD
T, BAROr —TAtbARICLD, 30m r—TAREZH LD Y —~E{ADHE
BEEE2Y 20m 2L Tro7c & LCh, BERKOEBIG LA LTI T EHEIRS.
3.2. 74ARL—-4—8A

TAAV—F—BENY, F2TREAKCIOVEBEDO 751 bl e~ r v & — 5
CEOWTT T EHEIRTHH0T, 528 REHKIEDOZEEERYED DT TR R E
Lic (511, 1989). 74 A v — & —XK{E%H, ZER, 7Y 7 FRFHEE 2T RERNXREH
DLOHRFDOEEFEMOTHER Lic. BRIV AT 20FMIE & TIXEKTS.

ERNOORG =2 —EHIL, ©F+Hxy T —7F (SONY P6-120MP) 127+ r 75
~7RBEIRTBEDL, BECTFH ALV AT 4024 F -1 L5 A/D HiE, HAR0
JARDAS =4, 5 4 o2 AR HIND. 4EIEHKD ICEI-ICE5S 754 MR WTIL7 + -
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FEFMIMERL T - TRBTELY, T4 Vs EBIERTHC I v#kiETER v
BaxA L. ThieowTiEhT5.

Ta—RUARET AT =22~ ETHEL TV EEROEM L IR T, HEhc
BWEBNACELRBERE, /1 AR b T=a2 - HI KA S D, HIeE
BT DB, =2 — L ARFIHEBINLI- 2D LTwE 2, S ARERY<—H
~(LEOREXFAEL, B ETO AV AMBEYERELTEVW AT TR TIRES
BEbdy, BEIALETHS. S~ KW ED 7 74 + (ICES) Tix, 2000m FEE D [E
Fate Ron s 8Bk S R = 2 — B BE I hic, A — PR OBEHE T O8I,
— B UFERIRCI - TW5B EHEBIND A, S0 X5 iz & S EREEEK & O FHEN
BURRVGHIEX R L2055

oL Rz —~DE=x2—%, BLBAIT 2B TA5ETCEETHHA, BE
OB LEBRO LS 7Y T, BREZR EFFe=2—~EHECKLOEEADHFHEIZTH
B BHDT, EX L TEREBTERANTEL IS5 THEFETLIONEE L.

3.3. FACHILT—IHEBLAT A

25 BT EF COMBRIENE, 74 AV — X —BHKkYs MESO—2LLT,
BRE L (IEEHNE—DOBLR—2A DT 4 V2 ARRIIT — 2 L LTEHE LR T igh
ol ERBT RS, Zofed, ITEBABRCIAT - 2BAETO5CIARETH-. L
LA [E, 1985-87 pEeE ST BT ERT kiR 0 —F]R & LTR» bhle THEHALERE
VAT ADORFE] b Lig, PC-6 DA T —2HEHRY AT 20, BfFEfTOoC L
MTEIC,

BUEI NI T 4 v a LT — 2 535 ESY JARDAS (Japanese Antarctic Research air-craft

-z
g (S —T7242 T—5T7oby— ;_Hyﬁ;

292X ALT50 D—A%‘ v—y—Eist
etz [ FARERE ) vpmet 7-sun HEEEMS] o L
JAE JG2V []—A—/I—)-Z‘ﬁgg— refangiqe WY 24V A7
% M6003 | l———————A/D ZR% | aws

GNS 5004 D_ér—"ﬂ— VLF/omega {5 %

B R4 L, E] HH7T5— | o

T RS 232C T [oo]

EG & G866 [ |——=—— 7o | »RHat M547
hey b 7=7

SONY GTT-30M0 D_M_ GPS 3%

DC24V (5A B k) =i 24V AN

6 JARDAS ¥ X7 uHRRIN
Fig. 6. System configuration of JARDAS.
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Digital data Acquisition System) *Fi32. FOv A7 AHERXEZK 6 TR3. FEMHRE,
F 94 3 SHIBUYA and YosHIDA (1987) 12 X W EEEMR I N T DL DT ZTlXSh s,
JARDAS 25 27 kBRI OHERAC &b, ¥ ¥ )0ARTRIEIMEFEE H
WTOEEKET A M 23R LT b otc. 0%k, ART A P TRERTER, -
e, BDHVIIHB Lich o b 5 T ARNBMER W TRA L, LWL E LTHEAR
BELIco BRI 7 4 Mix—2b 78, COREELFBCTWLHEEM (198943 ) Tt
FTADREBIZOFERIHBE L., L L, RETLREE A HERORKE BT, §%0%R
Hr it biuvwdiod Hs.

LIF, fiigc JARDAS ERROMEMC>WTIIRTAZ e T 5.

3.3.1. BT B

JARDAS ERE 0 —FOMBEAIL 714 A v — ¥ — 8RR, v— 2 —XEBDORERHBT
v, F—=22—1 )y 0T~ 7RBBHIEC SRQ 2RV ELTHIETH-T. TD
BRILE 2T KRB OERRF TR L A LB b, 328 kBRI OERRIC TR
hic. RESOBERAWEMBERERHE CoOER (UT, #EE - i BE) iy,
(1) BHETHE, BE7 VT2 Lo NEERBRCEE T (BREAHK, 7—2Fby
MOBIAL D TR, Q) EEOY —L FE#{bT5edic, 73 kA4 —A%ES
w2 v ¥ a VT, KET7 VT 7-JARDAS EHERIO L e~ &R X T5 & SRQ on
PHBEEIRAT S, Q) H22TRBUEKBADT — 27— b ) v 2L BN, 28 kEH
BEBADT — 27—tV » 2%, A—HEOBETE-> Ty —V FIRNRE, -, &
PHBI L. TiebbBERO Y — 4 VAR EMNIER & Bbh, ToBArbERLEL
o BT 2 A=) 9 PDA MY —=—F —FHAAMEDORHIY, S AFy 7L
DT, WET VT FLLEERE, 5L T PC-6 OBMITROAL BRI U < &
BTHD. FITTF—2h—1tr V) v UHIERT e~V T —F (73 =wAEENT) i
Do, WAL EZAFDHEDT A P TIREBEET 7 — 12 FE LT g,

3.3 2. RE) - fEER

BZE I ERRE L TR WIREE LTCW5. ik, REKOGOEILRODE Hic L
OERTL S BWBANEFIELZMET A ES> L, ERT AL TRFRIEHBE LTV
FIEED—2ThoTe. LT —sEREBLLTHRALLT — %% — 1+ Y v Y Anritsu
DMT750 i, #—_XV T 4V~ FREALTEY, 4@~y F2EMLT, /44 V5T
—~FMEDH—+ Y v F —F (ANSIX3.55-1977, 450ft) w8 +5 v 7EHELT, 7—7 1
BhHlh ORBAER GBMB) xEH TS, ~y FEBINTEWV B, BERORE
R O3GLUTEHABRTMALhTEY, EHETORRHIEC—FO2OTRLr D7, I,
2 DFE, 1EH1c b 8llbyte 7 — x pULE R O T 6-7 B L Lo RIFMHEELBELEH
BITIY, Fit 20Mbyte LI LORKEBFENLETH Y, PC6 O L 5HAR, HEEOHRY
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ZETHLE, BOCBEENLVCEVIEDEDIOT 21—tV v UEIRTH - .

BFERTE & LT, 4T > 0psEE4 Barry Mount M-64 BA-10-20-10 lbs % ¥ 7- 284
ERL, Thixeld#;s v 7V AEELT, 2ok TawyH—, I—1 Y vy R
BELTHALIE. EWIRBNAERERBOhDE T —7EBERAL=F —13, 3LASRERT,
A=t Yy DORMERER L, KL, RBEEDT — 713, ETRERICOT bR
BELWEEND, V7 vy a VIR XA T —FEEX L Y o—KL, #EToT — FRERK
BLEST 2 BE LD - 7.

7533, X6 DOREAINIEBED > LEAN TR G EAEAE LTV % GNS500A
(VLE/#* 2 77 Z(888) #BR\T, FHOBER~ 7Y PREMTE b oo, TODIRE
NEREEELRDZTLED P 7748, BERNELRIEOBIEF = » 7diC R LI,

(1) RA=FIn o+ A nBBHARALT 4 v 74V A~ —BEFA Vv a— bREEL
oo THIET —ATA VAV ZOREENNRR & HB L.

(2) REHOFFAHL LT, ZHITFTRIZHTEKR Lo 2 4 v i), ROHEW
Dk X5 IC BEHEAMNERE L HB L.

o TOT RIS BB ENOERIRRLE LRSS .

3.3.3. BESEER

THTH] CEWTL, AT &M EER RCAFCEWTHESVHAR L. BEX
FAEOLMEE, (1) BE® 15m/s Plhici s, ) REMcHESRD S, NoABRLE
bhd. ZOX5eRIN [HFH] 2, BRSO (1) IC —D—Dik 22 v 7V
H=NEEI R TRy, Q) vV —r =T AEDOY — L FRETHEVTWAE LD 5,
ENBHDHEINITADIRHENS.

MZEBEIIAZT 4 v 7 F 4 AF v~V 2 ~HRRIIMFT TS, Lot A s SBLIH
L, - MYy ORBRVCTT Y - PR MEECRE Ly, E2ATE BEXORE
BT ot EbRB.

JARDAS EHTIZI0829H D, ZoORHE L CQRHE K E LT Y — PR LR,
BRABRANTHET A LT T vy +——ANBESAER L Bbh 5 %E CHIFRR
Licotz. CPU #—F, ROM #— FEOBMF = v 7, HIZHRECRERE Lich -1
—HOHEN, KEBOBET A Tk, BELLT AT EE- Ty, BELY
RKOL 2L LIRS NbED,

EOBEBRAOBTHHROBERKL, KEOLORBIFRE 0°C, REFEE —30°C &
ETHD., I—tY) v oTF—FFIFVAR— MEHED £ — ) —BEREREX 5°C ¥ TT
H5H. —fcllB~ 1 Ao TH+H]) &R —25°C~—10°C T, EfMEHORKERE
L —5°C~0°C LEbh, {EHEFEMCHS. Ll (1) EREEY £V R - LB
THEY, 2) BAXIOLNLULHTAZ—b—~2—THESRTS, B »—F Y v 2i3F EHA



284

BEME-BHEE (Fal
y 7V —T754 PERNTES T THERE L THL, LLDOHEKE LTRFIEERELD

REEIEUithotlcb 2 5.
3.3, T2 UBIAT A

R T A MEBRBERAC VT, ETF —228BCRIBETE=2—~TZ5Z &K

F4 MERIMEF—7ET=7—7 07556, “READ” 3~} o ¥ 7 —7LDF

— B R—YVFLarEa—F— PCIOIVM L7770y —5F 4 X7 ~EEF
LTARF7L, “READ 1”7 3#%kFT — s %7 4 A7 VAW ROT ) ~ 7 — F#
~HITS.

Table 4. BASIC programs to monitor data obtained in the aeromagnetic survey.

(a) Program “READ” transfers data on the cartridge tape of JARDAS to the
Personal Computer PC 9801 VM 2 and stores data on the floppy diskette.

580

300

400

500

600

700

800

900

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

program READ

cONSOLE 873E,0.1
WIDTH 80,25

COLOR 7,0,0,7

SCREEN 3,1

KEY 7,"ISET IFC"+CHR$(13)

KEY 8,"1SET REN"+CHR$(13)

KEY 9,"7@ 11;"+CHR$(8H22)+"P2"+CHRS (8H22)+"@"
CLS 3

OPEN "2:FLT5DK" FOR OUTPUT AS #1
S MT READ 26262655 5% 3365
ISET IFC

ISET REN

CMD DELIM=0

TIMEOUT=0

ON SRQ GOSUB *QWARI
MT=10:MTF=MT+1 :MTD=MT
SRQ ON

PRINT® MTF:"Pi"

PRINT@ MTF; "P2"

PRINT@ MTF;“R811S4D1M1"
23211 P63 J I H I
SKIP=0

CI=SKIP

*MAIN

Cl=Cl+1

PRINT@ MTF;"P3"

ON ERROR GOTO *OWARI
FOR CP=1 TO 10

INPUT@ MTD;A$,B$,C$,D$
ON ERROR GOTO %*OWARI
TO$=MID$(A%$,2,10)
OM1$=MID$(AS$,12,5)
OM2$=MID$(AS$,22,6)
OM3$=MID$(A$,32,7)
GP1$=MID$(AS$,42,8)
GP2$=MID$(A$,52,9)
GP3$=MID$(A$,62,6)
GPHS=M1D$(A$.72.5)
GPV$=MID$(AS$,82,6)
TEMP$=MID$(A$,92,5)
HGT1$=M1D$(AS$,102,5)
HGT2$=MID$(A$,112,5)
GYR1$=MID$(A$,122,5)
GYR2$=MID$(A$,132,4)
PRT$=MID$(A$,142,7)
PRINT TO$:",";0M1$5",";0M2$;",";0M3$3","sGP1$3",";GP2$;","sGP3$:", ":GPH$; ",

";GPV$

4800
4900

PRI
L)

5000
5100
5200
5300
5400
5500

PRINT TEMP$:"," HGT1$:"," HGT2$:", " IGYR1$;:",";GYR2$: ", ";PRT$

PRINT #1,T0$;",";0M1$:",";0M28;",";0M3$;","iGP1$;","iGP2$:",":GP3$;:", " iGPH$
GPV$; ", " TEMP$: ", " HGT1$:", " {HGT28:",";GYRI$; ", " ;GYR2$; ", " ;PRT$

NEXT CP

GOTO *MAIN

PRINT@ MTF;"P2*

*0WARI

CLOSE

END
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(b) Program “READ I” opens the file and displays data on the console
display and outputs data to the printer.

program READ1

100 ‘e OPEN w3

110 CONSOLE 0,25,0,1

120 WIDTH 80,25

130 COLOR 7.0,0,7

140 SCREEN 3,1

150 CLS 3

160 OPEN "2:TST1" FOR INPUT AS #1

170 *#x» FILE READ %»»

180 CI=0

190 *MAIN

200 CI=Cl+1

210 FOR C=1 TO 10

220 MT=10: MTD=MT

230 INPUT #1,T0$,0MI$,0M2%$,0M3$,GP1$,GP2$,GP3$,GPH$,GPV$, TEMP$,HGT1$,HGT2$,GYRI$
+GYR2S$,PRTS$

232 TIM$=MID$(T0$,5,6)

234 TIM=VAL(TIMS)

236 °"IF TIMC53730# GOTO xPASS

240 ON ERROR GOTO #0WARI

250G'LPRINT TOS: ", "iOMIS: ", " ;OM28: ", " OM3$:5 ", "sGP1$:", "sGP28:",";GP3$:", " ;GPHS$; "
»"3GPVS

252 LPRINT TO$;",":GP1$:",";GP2%;",";GP3%;", ";PRT$
260 PRINT TO$:;",";GP1§:;",";GP2$:",";GP3%;",";PRT$
262 ®PASS

270 NEXT C

280 GOTO =MAIN

290 NEXT CI

300 ®OWAR!

310 PRINT USING "##### ####4":CI1,C

320 STOP

330 END

DTHETHD., 1754 Vo2 Aw 2T 97 F—27 »4LDIER, BEOBELHE
THLDCHELARET — 2 QB Y AT a0 ERERE, F—25— 1+ Vv v DMT750
3, IEEE488 A v 2 — 7 = A A% FE L TW5DT, #lxi¥, PCI80IVM2 iz IEEE-488 ¢
VE—=T 2 A AREBLAVE~T 24 ASNATESE, F— 2 @SB e — Yy 27

ELTIERIhIZ Lt .

DMT750 (37 —7%&b XL, T—207 vy 7iihdik, 7ry 7 BxH UGS
POz FHEPYHAELTVWAEDT, =—F—fCI3fli/e basic 7 v /5 A TUH T v &
FABEAZENTED. AL HI— ) 9y U T —R2D7a 9y E—F 4 A7 ~DEESr
77 s, RADTCEEF — 207 ) v 2 —~HARCEH = = 2 —FR7 v 75 206 (fize
BMESBIA) 2RT. ZOXICAEY AT A, =V FAav . —x— kLG
BROERIL 77V r—Ya vy 7 b ETROT, HTEENTOW|Z DR D 5.

3.4. GPS (@& VLF/# A H{IE

ek, PC-6 DT DALFEL VLE/ 4 2 o {2 %t GNS500A o FERME, RIEA T4 L
D, TOMEEFEHL TV, L#L,VUV*%ﬁQﬁ%HW(D“&f@mﬁ”kgﬁ@k
REA~E2 S K, » oy 72003 TheTv, ) WwoltArwy 733 Ths e, MEOHEL
fc BESH O KBEKIK BT, ZHEHROEM S ITESNHEEZLT LT, ToROMEBE

PEL 8B, (B) ice cap &ML CEICHOWE AR LY, BHEHFC x 5 &LERT 6L
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BOA 7y b EHEULDEVDBRBED, FTOHEIRONTRFEESDIDI, It ORIEEA

ﬁi@of:.

3.3 85 Cih~7: JARDAS oi#i AL, KK ETO X IWCHZEERIAL > 25 0% Y B

® S VLF/F 2fzid & GPS (o gk. 3 onE/Ic-2& 100 2L ol 7 —
g DWFIHMTIZIT 7.
Table 5. Comparison of the VLF/omega position with the G PS position. Positional
data from the two receivers are parallel sampled at intervals of 10s for the
3 flight examples.

2F5) F A GPS GPS

Jof FANRRE FAVERE H L GPSigE GPS #% O

mdhms (deg) (deg) (km/h)

(A) 1130202521 065  —71°24.4'  23°43.77 048  -—71°21'22.2” 23°46'26.2” 135.6
BT 31 062 —7124.2 23443 045 —712113.4 23 4652.6 133.3
41 061 —7124.0 23449 044 —712105.3 234718.5 134.9

51 060 —7123.8 2345.4 042 —712057.1 234747.1 136.7

2601 059 —7123.6 23458 041 —712048.4 23 4811.0 141.0

11 059 —7123.4 23464 041 —712037.7 2348349 142.2

203241 077  —71°19.5"  24°05.9" 066  —71°16'04.0” 24°08/28.2” 124.3

51 076 —7119.5 2406.4 063 —711559.4 24 0859.4 124.8

3301 076 —7119.4 2407.0 063 —711552.6 240926.6 126.8

11 075 —7119.4 2407.5 064 —711549.0 24 1000.2 126.8

21 074 —7119.3 2407.9 062 —711542.3 24 1030.1 127.2

31 074 —7119.2 2408.4 062 —711536.5 241100.7 125.9

(B) 1112091226 198  —71°46.5"  23°50.4’ 341  —71°48/55.9” 23°49'17.9” 188.7
Gicka 36 197 —7146.8  2350.0 342  —-714912.4 23 4902.5 182.1
46 197 —7147.0 2349.7 343  —714926.2 23 4843.7  180.9

56 197 —7147.3 23 49.4 342  714943.2 23 4829.4 182.1

1306 199  —71 47.6  2349.2 340 .71 4958.1 23 4814.6 178.6

16 199 —7147.9 23489 339 —715014.1 234756.7 176.1

2156 190  --72°01.2"  23°37.4 346  --72°0321.5” 23°34'14.4” 179.8

2206 190 —7201.5 23 37.2 347 —720339.7 23 3403.0 182.7

16 19 —7201.7 2337.0 347 --720353.5 23 3350.5 185.4

26 190 —7202.0 23368 346 —720410.3 23 3338.4  185.9

36 192 —7202.2 23366 345 —720425.7 2333237 191.0

46 195 —7202.5 2336.3 342 —720441.3 23 3309.3  195.5

(C) 1202192851 163  —71°23.7"  24°26.2’ 191  —71°3157.7" 24°3%14.2" 142.0
BT 2901 162  —7123.9 24260 188  —713209.1 24 3238.7 139.8
11 162 —7124.2 24258 184  —71 3225.4 24 3330.5  140.0

21 158  —7124.4 2425.6 182  —71 3236.3 24 3250.6 134.3

31 158  —7124.6 2425.4 183  —71 3248.7 24 3244.8 133.2

41 157  —7124.8 24253 185 71 3258.6 24 3254.6  130.2

3541 155 —71°32.3  24°25.0/ 178  —71°4027.4” 24°3359.4”  160.3

51 155  —7132.4 24250 176 —71 4044.9 24 3419.1  161.3

3601 154  —71 32.6 24252 174  —71 4059.6 24 3423.7  160.7

11 154 —7132.7 24253 176 —714115.7 24 3437.7 156.8

21 154  —7132.9 24255 176 —714127.9 24 3418.9  154.4

31 153 —7133.1 24257 177 —71 4144.1 24 3445.5  150.4
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B& L Tish, VLF/F 2 ¥ ZEBOREREH T & GPS Z{F 3% (SONY GTT-2000 Xix
GTT-3000) DFEREEH N FAREFIEEL T\ 5. GPS {7EIX, ORI FEEILE L
T, RV#HERE (PDOPLI0) 72 o1, IR EEZE 0L T 7 &b 30m rms DEXIRERE
NEBTELEELDLR TS DT, VLEF/4 2 ¥ {r@Ept GPS {IBiIzxt LA b Rk
HERER2E, BE0751 M EBEORH LD 2BEMELLELLRS.

HLLWI7514M tva—~ VOIS BOBETHILE, X, b v 52025 08BL
heBEToOe=2~FYV v 2~ A% LCETORERT T, 513320751 b
FOHLEEIFEO 1 4ME, ThrbL6-THMBERALLEZEOILI I 2Z 10T &
DO VLF/# » #{ri&, GPS fiB&HiLLidbDTHS. ThbD754 rREBVTUL, R
IEEY Om, ¥/ 560m EE L 3FRC LA RkITE— VD GPS fiBxBT\\5
DT, REORTEE L 0% (0-2000m) 2HRE, FEHECKBRL TV SFEELRH 5.
ZHF A I1X, BT0oa2~2 N #HARATEY, B RFAL7514 1+ (BiE=2—~2TK
—F) TV THEARA TS, Fi, (O) (¥ 24°30E REHBVCILMEET LTS,
thb3ongan VLF/+ 25U E GPS (B0 MR BRMKIE, &Foicks T
BIERT DX 5 WRE&NB. VLF/# 2 21X GPS fr@iext L, (1) ZEEHE 2/-4,
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Location of gravity and geomagnetic stations. Gravity measurements were
made at intervals of 1 km on the L- and AB-routes, while the geomagnetic total
intensity was measured on the AB-route at intervals of 2 km and at the stations

indicated by open circles.
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Table 6. Operation of gravity survey on the L- and AB-routes.
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