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Geophysical research from field observations by the Earth Science Division
in the 38th Japanese Antarctic Research Expedition (1996-1998)

Masaki Kanao' and Toshihiro Higashi®

Abstract: Several geophysical field research observations and geodesic surveys were
conducted during the wintering season of the 38th Japanese Antarctic Research
Expedition (JARE-38) in 1996-1998. Lithospheric structure and evolution of the
Liitzow-Holm Bay region, East Antarctica were obtained from continuous observa-
tions by portable broadband seismographs and from gravity surveys on outcrops
around the Sdya Coast region. Several GPS measurements both on the outcrops along
the S6ya Coast and on the ice sheet from the coastal area near Syowa Station to the
inland of Dome Fuji Station area will give information on crustal uplift due to glacial
rebound, on mass reduction and surface movement of the continental ice sheet, and on
crustal thickness up to the Dome Fuji Station area. Moreover, some test measure-
ments concerning the seismic refraction/reflection experiments by the SEAL (Struc-
ture and Evolution of the East Antarctic Lithosphere) project were carried out in the
JARE-38 wintering season. Such instruments as a steam water ejective-type ice/
snow-drilling system, an expendable ground system segment (GSS), and long term
batteries were repeatedly tested to determine whether they operate properly in Antarc-
tic meteorological conditions. Additionally, seismic array observations using short
period seismometers on the ice sheet were conducted in order to investigate the
properties of seismic wave propagation on the ice sheet and to detect the lower crustal
reflected layers on the Mizuho Plateau, which were already suggested by NMO
analyses for the JARE-21 refracted data.
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Fig. 2. Block diagram of the recording system of portable broadband seismographs on outcrops around the
Soya Coast region.
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Fig. 3. Field portable broadband seismographs at Tottuki Point/b (left) and at Langhovde/Yukidori Valley
(right).
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Fig. 6. Location of observation points for seismic array observations using short period seismographs on the
ice sheet near S16 and along the H-routes (H104-H120).
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Fig. 7. Seismic array observations using short period seismographs on the ice sheet near S16 (left) and the

preparation at the Earth Science Laboratory at Syowa Station (right).
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Fig. 10. Digital waveforms of temporary observations using short period seismographs on
outcrops for the South of Fiji Islands Earthquake (Mb=6.7) on October 14, 1998.
From the upper traces to the lower: Skarvsnes/Kizahasi Beach (97100501.cdmOl; L
22D-UD), Skarvsnes/East Osen (97100504.cdm04,; L22D-UD), Skallen/West Lake
Oike (97100505.cdmQ5; L22D-UD).
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Fig. 11. Schematic illustration of the steam water ejective-type ice/snow-drilling system.
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12 [ ToFR— ) v rEEOEBRES (1997 411 B)
Fig. 12. Drilling operations by the steam drilling system at Mukaiiwa Rocks in November 1997.
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Fig. 13. Relationship between generator steam pressure and drilled depth from the time of beginning of drill
system installation.
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Fig. 14. Test measurements of radio emission distance for the expendable ground system segment (GSS) in
the Langhovde region in November 1997. GSS and snow vehicles (left); ADCS and the personal
computer (right).
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Fig. 15.  The penetrator voltage decrease (left) and digital waveform data of the expendable
ground system segment (GSS; right).
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Fig. 16. Voltage decrease of the long term cyclon batteries during a period of about 100
days. Solid line: 25 AH; dashed line; 5 AH.
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i3, 74°00°28.574"S, 42°59'47.750”E.

DF80

10/310900 (UT) ~12hour, v — FREMIDO = 2 0 v F— 0 ETHRIGE L1z, ¥1HRITE 5
i3, 77°22/23.676"S, 39°36'50.820"E.

42, RAEBEBICSIIIEHAE

SaxbEJGGHEROEEDAER, Vavs - dVABRAOREBSEC A v 7 Vi
BBXUANBEL— bt LB TiTbitk, ChETIRAVY FR=27 2~y §ETORBETH
NHRES ATV S (FEH, 1986) »3, MTFHLEEAHEET 2720 icd, BHAHOoBENREN
OIER D7 HIC S TENRET — 9 OEBIEETH 5. JARE-IB OERE ) 2V 4 » FL A
BRDOHPSEELZHE? LT, BELENE LTENINEIZ LICE 3,

Vavai - dVABEAORERGE T, EIMBEEORE L AP KES LTl
i, AfRRATHICEEFER L. T2 XA VEDENE, TR GSISEERVL, LoD I, [0
5 TVIRTF, RANTRARR, RA—L Y, AbFv=ysN NWyREB FRKE A
YITNANRY, AV ITVE, KAV IOVE, BAEDE, BIXUSERICBWV T 89,
STHIFUC B WTRIERfT- 7o, F oA @ 3 Hic, BAEMANE /RS S ORBELE %
FHEL 7.

¥ 72 JARE-39 HHiRic by, " —L Y, RANLVTZRR R, 5 v+ 77T JARE-39 K
HEZMEXAFRTEHIAUTAEERL 72 (G-196,G-805 2ffi[). x51ig, [Lo¥ ] ofF
FERICBIT 27 & v ¥ Y BREBAKICBVWTS, V—tL - Srevl, BLXUFF-—BOK
HHAREZFENEN 2, 4 ERTIT - 12,
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Table 1. Location of gravity surveyed stations, free-air and Bouguer anomalies and bedrock
elevations for outcrops around the Séya Coast region.

STATION NAME LATITUDE LONGITUDE HEIGHT DIFFERENCE GRAVITY FREE-AIR BOUGUER

degree degree meter mgal mgal mgal mgal
(BREHEED)
S/S_TAGBN_A1 -69.007 39.585 21.49 0.000 982524.327 -9.34 -14.79
(&E>DEM)
TOT_GSI.13 -68.912 39.828 15.31 -2.744 982521.583 -16.60 -18.31
TOT_]38 -68.912 39.828 5.31 -0.430 982523.897 -17.37 -17.96
m ')
MKI_ROCK -69.033 39.702 26.03 -3.351 982520.976 -21.30 -24.21
(EF IV )
E-ONG_43.4 -69.010 39.587 43.42 -7.111 982517.216 -18.28 -23.14
E-ONG_33.3 -69.015 39.568 33.34 -2.340 982521.987 -16.92 -20.65
E-ONG_35.4 -69.018 39.593 35.38 -4.774 982519.553 -18.93 -22.89
E-ONG_40.7 -69.012 39.608 40.70 -6.659 982517.668 -18.76 -23.32
E-ONG_41.2 -69.007 39.613 41.20 -7.880 982516.447 -19.53 -24.14
@EFIN)
W-ONG_36.6 -69.018 39.498 36.56 1.010 982525.337 -12.78 -16.87
W-ONG_37.9 -69.017 39.543 37.92 -2.131 982522.19%6 -15.40 -19.64
W-ONG_42.3 -69.022 39.518 42.34 -3.220 982521.107 -15.43 -20.17
W-ONG_47.7 -69.028 39.527 47.69 0.483 982524.810 -10.48 -15.82
W-ONG_22.8 -69.032 39.508 22.76 2.611 982526.938 -16.24 -18.79
W-ONG_43.1 -69.038 39.537 43.14 -1.799 982522.528 -14.77 -19.60
W-ONG_33.4 -69.033 39.567 33.39 -0.824 982523.503 -16.50 -20.24
W-ONG_42.2 -69.027 39.553 42.16 -4.280 982520.047 -16.84 -21.56
W-ONG_40.7 -69.027 39.582 40.65 -2.632 982521.695 -15.66 -20.21
(BAEUR)
ONDORI_IS -68.998 39.537 15.81 0.665 982524.992 -18.31 -20.08
AT IVAhRY)
ONG_KLYV -69.022 39.442 35.51 -0.726 982523.601 -15.04 -19.01
(HXB)
BENTN_IS -69.042 39.253 23.32 2.294 982526.621 -16.99 -19.60
)
RMP_GSI. 108 -69.145 39.405 46.22 -4.572 982519.755 -23.05 -28.22
(SUVRTF
LNG_]138 -69.190 39.640 20.00 6.410 982530.737 -22.87 -25.11
LNG_230.6 -69.287 39.708 230.64 -37.394 982486.933 -7.51 -33.33
LNG_189.7 -69.198 39.687 189.72 -26.253 982498.074 -3.68 -24.92
LNG_39-03 -69.243 39.713 6.98 11.239 982535.566 -25.28 -26.06
LNG_37-02 -69.243 39.718 27.88 6.432 982530.759 -23.63 -26.76
LNG_37-01 -69.235 39.780 276.33 -43.531 982480.796 3.55 -27.38
LNG_353.0 -69.225 39.760 352.98 -64.993 982459.334 6.34 -33.17
(RANTRARR)
SKV_GSI. 140 -69.462 39.652 13.38 20.684 982545.011 -26.94 -28.44
SKV_GSI.110 -69.473 39.587 217.02 -22.690 982501.637 -8.19 -32.48
SKV_34-00 -69.477 39.662 54.48 12.991 982537.318 -22.85 -28.95
SKV_131.3 -69.448 39.618 131.26 -2.679 982521.648 -13.14 -27.83
SKV_39-01 -69.473 39.607 9.05 21.280 982545.607 -28.38 -29.39
SKV_39-02 -69.473 39.605 2.61 22.516 982546.843 -29.13 -29.42
SKV_39-04 -69.442 39.558 66.67 10.854 982535.181 -19.14 -26.60
SKV_39-07 -69.493 39.565 32.00 15.281 982539.608 -28.49 -32.07

SKV_GSI.134 -69.430 39.603 400.35 -78.559 982445.768 -4.91 -49.72
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ARA—-L)
SKL_TENSOKU  -69.672  39.407 41.22 24.698 982549.025 -26.82 -31.43
SKL_37-09 -69.668  39.422 34.55 28.452 982552.779 -24.92 -28.79
SKL_78.1 -69.663  39.417 78.09 18.899 982543.226 -20.75 -29.49
SKL_GSI.112  -69.650  39.403 186.20 -9.298 982515.029 -14.80 -35.64
SKL_GST.148  -69.663  39.385 62.00 20.540 982544.867 -24.07 -31.01
SKL_5.9 -69.673  39.408  5.90 31.520 982555.847 -30.99 -31.65
SKL_GSI.109  -69.677  39.450 128.09 8.684 982533.011 -16.33 -30.66
SKL_38-05 -69.678  39.483 142.45 2.791 982527.118 -17.89 -33.83
SKL_34-06 -69.647  39.443 108.61 7.725 982532.052 -21.52 -33.68
SKL_33.2 -69.655  39.467  33.22 24.728 982549.055 -28.27 -31.99
(FL E B —ENS )
RIISER-A -66.758  50.683 37.25  -99.054 982425.273  30.45  26.28
RIISER-B -66.758  50.692 61.88 -103.782 982420.545  33.32  26.40
(FL E BT —R)
TON_39-08 -67.088  50.257 13.20  -79.830 982444.497  20.65 19.17
TON_39-09 -67.100  50.257 45.90  -87.802 982436.525  22.01 16.87
TON_39-10 -67.080  50.275 39.00  -98.898 982425.429  10.09  5.72
TON_39-11 -67.112  50.360 11.42  -85.473 982438.854  12.94 11.66
10 10
A
A
0 —e— FREE-AIR 0
f.
= -10 -10
2 'Y
= 4
8 -20 g 20
E Y
=
o ¥
c A
< 30 \\‘i!t— -30
a
-40 —a— BOUGUER -40
-50 -50
689 -69 -691 -692 -693 -69.4 -695 -69.6 -69.7

LATITUDE

B 17 EppdREaEics T 2 ENERER (7)) -2 7 -BELHM T - Y RE)
Fig. 17. Free-air (open triangles) and Bouguer (solid squares) gravity anomalies along outcrops around the
Séya Coast region (plotted against latitude).

KU G-515 & 3 iIFBABORRMESRICBIE 7 ) — 2 T7TRE, 7-rREFDOH
HAoRd., EOREMEOGIER, #H (1986) O HLARRAL, BEETOFEEEE LM
Ry, BMESOMEELSY CHE L, EABKELAE LT, HEEHHEAND
TIAGBN K H#Ef (g=982524.327 mgal; Yamamoto, 1996) % JH\, WIETDOF ) 7 & F 7 —



400 SEER - B HF

DREZEIT> 7D EMILS (1994) kB HHkERH—TH 5. 5B, @mI3TXTHK
SECEZHELIZOEHVTVLS, K172, #RBFEOBEHICBI2 7 ) -2 7TREL
Bt 7 — FREICHOVT, BEOBEKELTToy b LEbDERYT. ThETIKRAIES O
TE AW HRE LT, OO 7 -4 BEIZL S BIKIITHD > TNV EE/N
SBBTEMNHOSNTVEY, SRIORIEFRER S Z OB & FFH LBV, S O
ANWKIRES T, EREMBLDECT EOREENS,

43. AREKRTICHITIEHAE

AT EEMB LV F — 435 CBAMG~OAERITAT TN B, Vv— b BicsWTHE
FREEFEM L 7z, B, THhETHEHT— 70D R0ATIIERMA S F— 435 UEBRAIMS
FIORIE T — 2 d, FERKIKONEROM THEOHEEICE > THEHETH S, ThETHE
DNBERRITT b KKK EOENRESEOE LI TE Y (FIA T, Nishio er al., 1988),
FFIT JARE-33 TIZ F — 25 CERHLSE £ TOENAE b T Tic—ETirbhTts b (pul
5, 1994), EREDOES % T —FRELEHTF -2 THIET 5A b TV
% (Kanao et al., 1994),

10 HD»S 11 Hep 3 Tithbhi F— o5 CBRAIBLSHERB R TicB 1 2 HAOREIC>WVT
OEERILUTOEBY THS, BHAKER, 53X PEITG-680 0T, 1 H2-45
1To72h, fTHREEZZERL T, Tic, BB IUCKARBAIRHCERT 2 X5 Ic8 0.
REHZ, hETRAET — 7DD WATIZEMD S F— &35 CBRIBLAR A ESric,
10-20km T EICKRE 67 ATHEM L. /o, MITHELSH 5728, WEKicBWVLTIE, TX
572, BRIEEITY Loic L. JBLEEHKOA v x—y —ic kb, K, TLdoEix
RT3 EELARFEICEEBERITO, T, FHONy FU—, £EHEAVDL I EFK
&0, FiTHRIS, BN OHBEOREEZE NI ®I2HE LD -2, AESRZ, »HOTHE
BENIZTAZAL—=F=RBEDF—7E2HVEH, 2km I TEREIN TV S0 — FEER
OFRE (ERA) 2@ F 5 ATRIERTT- 2. MIEDR, KEZET 5709, 10mPLE
[ EHEZEETEE BT, H100m DINTOE FHOBENIE—Khdi L7z, F— 435 UEHRIRL
M} D DF80 34 RlOE NJRAIE TR bEICiBd 5 RERTH 5.

9 Hicfrbh oA 3 E TOMPRERITTHlEIRRIC, FEEROERKEE BRFZH
CMCET 23 i, 28 [mIZEM L 72, Hic H v — b ofh (H96-H120) T3, HiEito 7 L4
BRAISEICIT > TW e ed, 2km R THEICHTC L. 53 2 FEEHI G-515 2 HUL
fohs, BRI F— L5 CRABITRFE M U, [ RdE#o A v yv— 5 — it KD HERFLEL,
AT E SRR R ET S8 2 H34h - 72,

12 A5 1998 4 2 Hic i Tirb Ntz JARE-39 F — A HfFHpic B\ Tid, [EFTL 72 M
7B BRI L T, 5 2 X bEEF (G-515) I THEBTEE 43 MRIEE ER L 12,
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Fig. 18. Free-air (open triangles) and Bouguer (solid squares) gravity anomalies for the inland ice sheet
from the S16 area to Dome Fuji Station (plotted against latitude).

FROHRATH & [ElBk i, EAMICEHBRIERCEAO 2 SHTiT-7. L LH LHEOKRS
FTHIGEIORENENL, REFRFOA VA -DOHED GORICTFREY, Bfick > T
RIEAREDB I bH -7z, L LAKRITRRORAIEICL D, S16 55 F— skl TOHREL
F—ynE SITBME N

F1210 H MANCE, MEFHIEESE L OB EG 57D, &-D2XIf-S16 v— + EDR
PR 7 LA 8RS G &) TORIEEE 12 E Ty - 72

21T GS51S WA HNBEMORATESIcB T 57 ) — 2 7T RE, 7-/rRESOHRE
e, BORFEMEOHBEAHLEG, 428 &E[H—TH 5. KEIE, JARE33Z DT A AL — 5 —
Ik AEARA L TWA (Kamiyamaer al., 1994), X 18 213, NBEL— bICBF S 7Y —x
TRELHM 7 -FRECO VT, BUEOMMBELTToy P LcbDERT. ARERICE
FAESEFEMEE, FIAE o35 CBRIBLSAE T T — 7 RE A —200mgal §igTH 0,
IhETIKBEOSATVRER (FliS, 1994) @B UK TH 5.

44, SR PMEHHOKRERTE
a3 Z2MENEHE, FIHEICL > TZOHMBELEALT IV 82 - TEO, K
BEOQAIEEITOICE, REORTEVPTEETHS., 53 2 FFHNE G-196 BL U G-680 i
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Table 2. Location of gravity surveyed stations, free-air and Bouguer anomalies and bedrock elevations for
the inland ice sheet from the S16 area to Dome Fuji Station.

STATION NAME  LATITUDE LONGITUDE  HEIGHT DIFFERENCE GRAVITY FREE-AIR BOUGUER ICETHICK

degree degree meter mgal mgal mgal mgal meter
(RBHEHERD)
S/S_IAGBN_A1l -69.007 39.585 21.49 0.000 982524.327 -9.34 -14.79 0
(OB #F(IRRTT)
S16 -69.028 40.052 584.35 -135.937 982388.202 18.48 -24.19 350
H29 -69.107 40.847 1128.00 -253.746 982270.300 63.55 0.30 970
H80 -69.232 41.150 1251.00 -320.377 982203.575 27.23 -45.24 1040
H120_1 -69.365 41.508 1378.00 -359.744 982164.208 19.03 -51.41 1290
H180 -69.587 41.998 1562.00 -420.329 982103.623 1.99 -44.22 1980
H252 -69.850 42.615 1766.00 -429.292 982094.566 40.32 -41.72 1780
S122_1 -70.022 43.130 1940.00 -443.708 982080.150 69.53 -52.77 1460
124 -70.200 43.453 2016.00 -485.687 982038.078 40.55 -83.77 1560
70 -70.443 43.873 2157.00 -534.770 981988.995 20.95 -88.62 2030
MZH -70.698 44.332 2230.00 -537.596 981985.981 25.92 -89.87 2060
250 -70.368 43.743 2109.00 -507.429 982015.961 37.40 -90.82 1660
S122_2 -70.022 43.130 1940.00 -442.089 982081.301 70.68 -51.62 1460
H260 -69.877 42.695 1716.00 -430.552 982092.838 21.59 -56.15 1760
H188 -69.617 42.065 1579.00 -425.406 982097.890 -0.28 -177.02 -
H128 -69.393 41.567 1406.00 -363.719 982159.577 21.34 -48.99 1340
H124 -69.378 41.543 1396.00 -362.187 982161.109 20.69 -53.72 1260
H120_2 -69. 365 41.508 1378.00 -358.410 982164.886 19.71 -50.73 1290
H116 -69.352 41.470 1372.00 -357.429 982165.867 19.64 -47.53 1330
H112 -69.337 41.435 1352.00 -350.861 982172.435 20.93 -52.44 1200
H108 -69.323 41.398 1350.00 -353.013 982170.283 18.96 -43.80 1360
H104 -69.310 41.360 1347.00 -348.326 982174.970 23.53 -49.29 1200
H100 -69.297 41.323 1317.00 -337.093 982186.203 26.30 -52.25 1060
H96 -69.282 41.290 1296.00 -335.381 982187.915 22.44 -49.22 1130
H68 -69.192 41.060 1204.00 -305.310 982217.892 29.46 -42.95 960
H1S -69.080 40.777 1050.00 -274.215 982248.987 19.79 -30.83 1030
S16 -69.028 40.052 584.35 -132.758 982390.257 20.54 -22.13 350
(10R &H>D&MW-S16JL— )
50 -69.028 40.047 570.00 -129.834 982394.410 20.26 -21.71 336
49 -69.025 40.042 557.00 -124.256 982399.988 22.03 -19.33 323
48 -69.023 40.033 544.00 -130.309 982393.935 12.07 -28.68 310
47 -69.020 40.027 531.00 -131.693 982392.551 6.88 -33.27 297
46 -69.017 40.022 518.00 -130.012 982394.232 4.75 -34.78 284
45 -69.013 40.017 505.00 -124.797 982399.447 6.15 -32.77 271
44 -69.012 40.013 498.00 -125.326 982398.918 3.57 -35.02 264
43 -69.010 40.010 494.00 -123.448 982400.796 4.31 -34.09 260
42 -69.008 40.003 489.00 -118.063 982406.181 8.26 -29.91 255
41 -69.003 40.003 482.00 -117.855 982406.389 6.61 -31.23 248
40 -69.000 40.002 475.00 -112.223 982412.021 10.28 -27.23 241
(12A-2RJARE39 K — AMFRTT)
S16 -69.028 40.052 584.35 -135.103 982389.224 19.50 -23.17 350
S30 -69.050 40.692 1015.00 -262.280 982262.047 23.86 -37.78 800
H68 -69.192 41.060 1204.00 -306.459 982217.868 29.42 -42.98 960
H160 -69.515 41.815 1481.00 -399.868 982124.459 2.09 -64.29 1530
H180 -69.587 41.998 1562.00 -421.520 982102.807 1.17 -45.04 1980
H240 -69.807 42.517 1713.00 -424.718 982099.609 31.55 -59.50 1550
S122 -70.022 43.130 1940.00 -443.494 982080.833 70.21 -52.09 1460
MZH -70.698 44,332 2230.00 -539.256 981985.071 25.01 -90.78 2060
MD24 -70.970 44,177 2320.00 -541.279 981983.048 35.45 -89.11 2080
MD56 -71.255 44.085 2405.00 -560.253 981964.074 26.84 -102.04 2160
MD8Q -71.468 444,013 2452.00 -565.468 981958.859 24.39 -105.20 2230
MD120 -71.828 43.890 2600.00 -596.243 981928.084 19.73 -108.89 2500
MD146 -72.060 43.807 2691.00 -608.485 981915.842 23.16 -~109.80 2590
MD18@ -72.365 43.693 2833.00 -607.160 981917.167 52.17 -126.56 2130
MD226 -72.777 43,528 2967.00 -635.951 981888.376 43.35 -288.75 -
MD260 -73.080 43.397 3081.00 -665.394 981858.933 33.61 -141.05 2620
MD364_1 -74.008 42.997 3353.00 -700.621 981823.706 36.47 -158.24 2780
MD398 -74.313 42.782 3476.00 -711.349 981812.978 49.14 -158.04 2800
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MD444 -74.732 42.455 3551.00 -719.989 981804.338 44.09 -158.50 3000
MD486 -75.107 42.112 3598.00 -728.291 981796.036 33.17 -173.38 3020
MD500_1 -75.232 42.012 3618.00 -731.306 981793.021 30.70 -159.89 3300
MD544 -75.622 41.600 3653.00 -698.722 981825.605 56.83 -180.56 2640
MD560 -75.763 41.440 3675.00 -691.067 981833.260 65.10 -187.09 2450
MD584 -75.977 41,202 3688.00 -694.561 981829.766 56.44 -190.22 2560
MD634 -76.427 40.690 3743.00 -740.293 981784.034 8.74 -191.30 3370
MDE94 -76.965 40.080 3782.00 -724.971 981799.356 14.18 -200.62 3210
DOME-F -77.373 39.613 3807.00 -709.119 981815.208 21.67 -222.56 2800
MD690@ -76.928 40.122 3781.00 -726.569 981797.758 13.74 -208.09 3100
MD65@ -76.570 40.533 3746.00 -735.924 981788.403 8.12 -194.86 3330
MD620 -76.300 40.832 3722.00 -732.932 981791.395 14.89 -198.39 3130
MD550 -75.677 41.537 3663.00 -694.503 981829.824 61.73 -189.77 2440
MD500_2 -75.232 42.012 3618.00 -730.697 981793.630 31.31 -159.29 3300
MD430 ~74.603 42.552 3518.00 -713.128 981811.199 46.72 -143.08 3140
MD364_2 -74.008 42.997 3353.00 -700.478 981823.849 36.62 -158.10 2780
MD294 -73.383 43,260 3180.00 -666.460 981857.867 47.86 -164.51 2210
MD244 -72.937 43.460 3032.00 -630.367 981893.960 60.80 -158.40 1850
MD200 -72.543 43,628 2893.00 -620.876 981903.451 47.65 -130.65 2240
MD180 -72.365 43.693 2833.00 -605.200 981919.127 54.13 -124.60 2130
MD70 ~-71.382 44.043 2437.00 -564.100 981960.227 25.88 -92.94 2370
MZH -70.698 44.332 2230.00 -536.023 981988. 304 28.24 -87.55 2060
738 -70.305 43.632 2088.00 -493.338 982030.989 49.60 -82.77 1560
H260 -69.877 42.692 1776.00 -429.921 982094.406 41.67 -42.79 1760
H160 -69.517 41.820 1515.00 -397.584 982126.743 14.77 -55.42 1530
S16 -69.028 40.052 584.35 -134.093 982390.234 20.51 -22.16 350

SWT, 1996 410 Hic A KZEMNIC & 2 NEHEER Gl ©) e W TBIERIEZ 1T - 72,
G-196 I W Tid, £ 7+ b 121 B, & 0.81,G-680 IcH>W\Tid, FNLE1 86 1, 0.83
ko, wwﬂ9HL,wﬂ%mihﬂ@mGAmmﬁoKﬁmfﬁﬁ&ﬁéﬁot
FHEH O G-196 IcH>WTIE, A7y 188 F), BT 0.56,G-6801ic>W\WTld, T 124
w,aw&mb,ﬁﬂ@ﬁk%<m%&@ﬁﬁﬁ$¢5:&ﬁ%%fét.mﬁ,ﬁﬁﬁT
TOENAEEZERL, V—F4 v 534 VOEBRI DT, VLXVOFHEDHEF ML
1e.

%7, 33X bPENFIGS151O0Th, 12 HOF— A G THIRATNICBIERIEZT TV,
FOBD)—F 47 34/ E23D5 21 NEELTRIEL 2.

5. B D

i X Tld, JARE-38 {2 B1F % B/ T OHIERYIPEEEE BLNIC >\ T OFH/ 78 H ¥R
&, PR HFEREIC D W THl A, IR BRI T O LR I & B e,
11 - GPSEENZ LD, Y ayr - FUVLABHIERD Y v 27 = 7 O &OKIKEIBITRE S Hik
EFHBEHBOTH TR 20 E N, NEEF— 25 CBRLCE 2 F TORARE -
GPS #illlh 513, HHUKIKOENE - KB KK F oM PHEOHEICE » THEL T -9 %
BEIENTE, 1, ANBEETOREME 7 VA BRI S, EIZOMBSLEIC X 5
KK FToOsBEEopiA s, AT 3EEO NI FERZ 2 2 LA s N
3. oI, TPEOA LHEEHEAD L D2 OB ORBMS IS, Kir ETORER D
fE, 125 T HMIC KBS - HHOHEIB D b17O T ENTEL., VIR LAKROE
HEBOBHULEER LB LTHAD.
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AMEE LHrichich, WNADELZI 2 iIclls, CRELZHEE LA JCIKE
CBILERL EFE . [RHBr s FEDSERG E I, H - BRI B 581K
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