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Radio echo sounding survey along the profile of the JARE-43 seismic exploration
on the Mizuho Plateau, East Antarctica

Masamitsu Takada', Shigeru Toda?, Daisuke Kamiya®, Takeshi Matsushima* and Hiroki Miyamachi’

(2003 & 6 F 25 H=ZA); 2003 4E 8 H 26 HAZHD

Abstract: A seismic exploration was conducted in the austral summer of 2001-2002
by the 43rd Japanese Antarctic Research Expedition (JARE-43) on the Mizuho
Plateau, East Antarctica. We carried out the radio echo sounding survey along the
seismic line in order to estimate the distribution of bedrock altitude. This report
describes the outline of the radio echo sounding survey and the obtained result.
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Fig. 1. Map showing the seismic refraction line (solid line) on the Mizuho Plateau in JARE-43.
The radio echo sounding was carried out along the segment from HM042 to HMI161.
The dashed line indicates the JARE-41 seismic line along the Mizuho route.
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Table 1. Specification of the radio echo sounding survey.

Antenna Type 3 elements Yagi Antenna
Gain 7.2dBi
Receiver Minimum sensitivity —110dBm
Transmitter Frequency 60 MHz
Peak power 1kW
Pulse width 1us
Pulse repeat frequency 1kHz
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Fig. 2. Configuration of the instruments used in the radio echo sounding survey.
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Table 2. Log notes schedule of radio echo sounding survey.

Date Location Operation distance (km)
2002.1.21 HMO001 — HMO057 56.2
2002.1.23 HMO057 — HM107 40.1
2002.1.24 HMO067 — HMO095 23.1
2002.1.25 HMO095 — HMI61 66.2
2002.1.28 HMO068 — HMO042 20.6
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Fig. 3. An example of an observed radio echo. The arrow in the figure shows an echo
reflected from the bedrock surface. The vertical axis shows the intensity of the echo.
The horizontal axis shows the depth from the ice sheet surface.
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Fig. 4. A continuous chart of the observed radio echo along the profile. The vertical axis indicates the
depth from the ice sheet surface. The horizontal axis shows the distance from HMI161 with the
location codes. The arrow in the figure indicates an echo reflected from the bedrock surface.
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Fig. 5. A distribution chart of the radio echo observed at HM145. The vertical axis
shows the intensity of the echo. The horizontal axis indicates the depth from
the ice sheet surface. The inset shows the echo enlarged around a depth of
1500 m, where the arrow shows an echo from the bedrock surface.
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Table 3. Results of the radio echo sounding survey.

Distance Location Latitude Longitude Altitude Thickness Altitude
from HM161 Code (South) (East) of of
(km) (degree) (degree) (m) Ice sheet(m) | Bedrock(m)
0 HM161 68.8531 42.9369 1339 1398 -59
(0.50) 1398
1.01 HM160 68.8613 42.9262 1344 1404 -60
(1.51) 1433
2.01 HM159 68.8694 42.9155 1345 1437 -91
(2.51) 1428
3.01 HM158 68.8775 42.9048 1346 1393 -47
(3.51) 1352
4.02 HMI157 68.8856 42.8941 1351 1333 18
(4.52) 1306
5.02 HM156 68.8937 42.8834 1358 1335 23
(5.52) 1364
6.02 HM155 68.9019 42.8727 1363 1391 -28
(6.52) 1410
7.02 HM154 68.91 42.8621 1362 1403 -41
(7.52) 1398
8.03 HM153 68.9181 42.8513 1363 1408 -45
(8.53) 1389
9.03 HM152 68.9262 42.8406 1376 1376 0
(9.53) 1345
10.04 HM151 68.9344 42.8298 1385 1442 -57
(10.54) 1502
11.04 HM150 68.9425 42.8191 1385 1506 -121
(11.54) 1540
12.04 HM149 68.9506 42.8084 1380 1560 -180
(12.54) 1545
13.04 HM148 68.9587 42.7975 1380 1528 -148
(13.54) 1539
14.05 HM147 68.9668 42.7868 1395 1523 -128
(14.55) 1516
15.05 HM146 68.9749 42.7759 1405 1537 -132
(15.55) 1523
16.05 HM145 68.9831 42.7651 1413 1518 -105
(16.55) 1515
17.06 HM144 68.9912 42.7543 1418 1485 -67
(17.56) 1486
18.06 HM143 68.9993 42.7435 1426 1509 -83
(18.56) 1531
19.06 HM142 69.0074 42.7327 1433 1516 -83
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Table 3. Continued.
Distance Location Latitude Longitude Altitude Thickness Altitude
from HM161 Code (South) (East) of of

(km) (degree) (degree) (m) Ice sheet(m) | Bedrock(m)

40.13 HM121 69.1777 42.5037 1500 1339 161
(40.63) 1270

41.13 HM120 69.1857 42.4926 1505 1246 259
(41.63) 1269

42.14 HM119 69.1939 42.4817 1507 1359 148
(42.64) 1328

43.14 HM118 69.202 42.4706 1511 1332 179
(43.64) 1361

44.14 HM117 69.21 42.4596 1519 1361 158
(44.64) 1440

45.15 HM116 69.2182 42.4486 1521 1575 -54
(45.65) 1617

46.16 HM115 69.2263 42.4375 1521 1621 -100
(46.66) 1625

47.16 HM114 69.2344 42.4265 1522 1619 -97
(47.66) 1606

48.16 HM113 69.2424 42.4154 1524 1624 -100
(48.66) 1587

49.16 HM112 69.2505 42.4044 1526 1570 -44
(49.66) 1599

50.17 HMI11 69.2586 42.3933 1526 1573 47
(50.67) 1577

51.17 HM110 69.2667 42.3823 1527 1592 -65
(51.67) 1570

52.17 HM109 69.2748 42.3712 1527 1585 -58
(52.67) 1543

53.18 HM108 69.2829 42.3601 1531 1514 17
(53.68) 1465

54.18 HM107 69.291 42.349 1537 1531 6
(54.68) 1516

55.18 HM106 69.2991 42.3379 1540 1541 -1
(55.68) 1536

56.18 HM105 69.3072 42.3268 1541 1521 20
(56.68) 1494

57.18 HM104 69.3152 42.3158 1542 1531 11
(57.69) 1557

58.20 HM103 69.3233 42.3042 1542 1567 -25
(58.70) 1609

59.20 HM102 69.3314 42.2933 1544 1633 -89
(59.70) 1633

60.20 HMI101 69.3395 42.2822 1544 1636 -92




390 EHER S
xR3 hix
Table 3. Continued.
Distance Location Latitude Longitude Altitude Thickness Altitude
from HM161 Code (South) (East) of of

(km) (degree) (degree) (m) Ice sheet(m) | Bedrock(m)
(60.70) 1628

61.21 HM100 69.3477 42.271 1545 1599 -54
(61.71) 1588

62.21 HMO099 69.3558 42.2599 1545 1547 -2
(62.71) 1453

63.22 HM098 69.3638 42.2487 1548 1484 64
(63.72) 1511

64.22 HMO097 69.3719 42.2375 1547 1555 -8
(64.72) 1519

65.22 HM096 69.38 42.2263 1542 1443 99
(65.72) 1345

66.23 HMO095 69.3881 42.2151 1542 1320 222
(66.73) 1308

67.23 HM094 69.3962 42.2039 1543 1320 223
(67.73) 1442

68.23 HM093 69.4043 42.1927 1539 1443 96
(68.73) 1486

69.24 HMO092 69.4123 42.1815 1535 1523 12
(69.74) 1504

70.24 HMO091 69.4204 42.1702 1533 1543 -10
(70.74) 1560

71.24 HMO090 69.4285 42.159 1534 1531 3
(71.74) 1582

72.24 HMO089 69.4365 42.1478 1535 1582 -47
(72.74) 1592

73.25 HMO088 69.4446 42.1365 1538 1587 -49
(73.75) 1531

74.25 HMO087 69.4527 42.1252 1539 1531 8
(74.75) 1570

75.25 HMO086 69.4608 42.114 1541 1543 -2
(75.75) 1541

76.26 HMO085 69.4688 42.1027 1541 1545 -4
(76.76) 1589

77.26 HMO084 69.4769 42.0913 1543 1592 -49
(77.76) 1611

78.26 HMO083 69.485 42.08 1543 1589 -46
(78.76) 1573

79.27 HMO082 69.493 42.0687 1543 1573 -30
(79.77) 1558

80.27 HMO81 69.5011 42.0574 1543 1526 17
(80.77) 1541
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Table 3. Continued.
Distance Location Latitude Longitude Altitude Thickness Altitude
from HM161 Code (South) (East) of of
(km) (degree) (degree) (m) Ice sheet(m) | Bedrock(m)

81.28 HMO080 69.5092 42.046 1542 1533 9
(81.78) 1540

82.28 HMO079 69.5173 42.0347 1541 1572 -31
(82.78) 1597

83.29 HMO078 69.5254 42.0233 1540 1629 -89
(83.79) 1697

84.29 HMO077 69.5334 42.0119 1538 -

84.79 HMO076 69.5374 42.0064 1539 -

85.29 HMO075 69.5415 42.0006 1539 -

85.79 HMO074 69.5455 41.9949 1542 -

86.30 HMO073 69.5496 41.9893 1544 -

86.79 HMO072 69.5536 41.9835 1547 1834 -287

87.30 HMO071 69.5576 41.9778 1550 1817 -267

87.80 HMO070 69.5616 41.9722 1552 1776 -224

88.30 HMO069 69.5657 41.9664 1553 1730 -177

88.80 HMO068 69.5697 41.9607 1554 1688 134

89.30 HMO067 69.5736 41.9544 1553 1648 -95

89.80 HMO066 69.5778 41.9494 1552 1622 -70

90.30 HMO065 69.5817 41.9437 1550 1611 -61

90.80 HMo064 69.5858 41.9379 1551 1602 -51

91.31 HM063 69.5899 41.9322 1550 1580 -30

91.81 HMO062 69.5939 41.9263 1550 1551 -1

92.31 HMO061 69.5979 41.9207 1547 1491 56

92.81 HMO060 69.6019 41.915 1547 1486 61

93.31 HMO059 69.6059 41.9093 1547 1528 19

93.81 HMO058 69.61 41.9036 1547 1536 11

94.31 HMO057 69.614 41.8979 1547 1535 12
(94.81) 1496

95.32 HMO056 69.6221 41.8863 1547 1516 31
(95.82) 1526

96.33 HMO055 69.6302 41.8748 1544 1533 11
(96.83) 1545

97.33 HMO054 69.6382 41.8635 1545 1506 39
(97.83) 1553

98.33 HMO053 69.6462 41.8519 1547 1540 7
(98.83) 1502

99.34 HMO052 69.6543 41.8405 1549 1492 57
(99.84) 1486

100.34 HMO51 69.6624 41.8289 1547 1464 83
(100.84) 1462

101.34 HMO050 69.6704 41.8174 1547 1388 159
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Table 3. Continued.

Distance Location Latitude Longitude Altitude Thickness Altitude
from HM161 Code (South) (East) of of
(km) (degree) (degree) (m) Ice sheet(m) | Bedrock(m)
(101.84) 1415
102.35 HMO049 69.6785 41.8061 1545 1452 93
(102.85) 1470
103.35 HMO048 69.6866 41.7944 1541 1494 47
(103.85) 1528
104.36 HMO047 69.6947 41.7829 1537 1470 67
(104.86) 1494
105.36 HMO046 69.7027 41.7715 1534 1506 28
(105.86) 1533
106.36 HM045 69.7107 41.7598 1531 1508 23
(106.86) 1491
107.37 HMO044 69.7188 41.7483 1529 1453 76
(107.87) 1489
108.37 HMO043 69.7268 41.7366 1525 1482 43
(108.87) 1462
109.37 HMO042 69.7349 41.725 1521 1411 110
Altitude(m)
2000 — - : : : - . : : - : .
Ice sheet Surface
1000t _
HMO075
Bedrock Surface l
ok 4
L . . . . ‘ . . . . . .
0 50 100

Distance from HM161 (km)

6 JKIRIfI K OEB DS h. fll: HM161 2> © OFFRE, b3 e
(WGS-84 AR E) 2R
Fig. 6. Altitude distributions of the ice sheet surface and the bedrock surface. The
altitude is the height from the normal ellipsoid in the WGS-84 system.
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