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THERMAL DISTRIBUTIONS OF DISCOLORED WATER
AROUND OSIMA AND CRATERS OF OSIMA
MIHARAYAMA BY THE AIRBORNE THERMAL
INFRARED RADIOMETER

Masakazu Tsuchide® and Hirckazu Sato**

Abstract

As a part of the national program on the prediction of volcanic eruptions, the Hydrographic

Department is conducting the investions by the remote sensing technique on the submarine volcanoes

and the volcanic islands.

After Miharayama erupted on Nov. 15, 1986, the Hydrographic Department made 14 time-observa

tions of discolored waters around Osima and craters of Osima Miharayama by the airborne thermal
infrared radiometer AGA 780 and the multiband camera MK-1 from Nov. 22, 1986 to Mar. 18, 1987.

The results are

(1) Temperature of discolored waters around Osima was lower than that of sea water
surrounding discolored water of about 1~2°C, and there was no higher-temperature dis-
colored water.

(2) If the discolored water was dense, the origin of it coincided with the lower temperature
area of the sea water many times and correlation between the area of the discolored
water and the isotherm line was good.

(3) There were many lower temperature areas without the discolored water.

(4) If the discolored water was thin, correlation between the area of the discolored water
and the isotherm line was bad.

(5) It was suitable to make thermal observations before sunrise to detect the distribution of
the sea surface temperature in detail.

(6) In the daytime observations, sea surface temperature was apt to show no thermal distribu-
tion pattern.

(7) Temperature of the A crater (crater opened at the south wall of the old crater) had
kept high.

(8) Temperature of B craters (craters opened at the north rim of the old crater) showed
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130 M. TSUCHIDE & H.SATO

a tendency to decrease, though samplings were few.
Temperature of B craters on March 17 was rather high.

(9) Temperature of C craters (craters opened on the flank of Miharayama) showed a strong
tendency to decrease.
Temperature of C craters on March 17 was nearly even to the ground temperature.

(10) Temperature of A crater,B craters and C craters became higher together before the
small eruption on Dec. 18.
As the observation condition was differed at every observation time, careful considerations
should be required to discuss the relation between the volcanic activities and the temperature of

the craters.
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THERMAL DISTRIBUTIONS OF DISCOLORED WATER
AROUND OSIMA AND CRATERS OF OSIMA 131
MIHARAYAMA BY THE AIRBORNE THERMAL INFRARED RADIOMETER

Table 1 Specifications of the airborne thermal infrared radiometer AGA 780 (4, 1978)

Item Specification

Scanner HgCdTe sensor

thermal resolusion 0.1°C

spectral band 8 pm-14 um

Lens field of view 20°x20°

geometrical resolusion 3.4 milliradian

focal distance 33 mm

Monitor black and white CRT

‘ screen size 50 mm X 50 mm

sensitivity 2°C-1000°C with isotherm function
Digital recording equipment (MT) 1/2 inch 9 tracks

reel size 7 inch

density 1600 bpi

record size 1024 characters

picture elements 112X 64

Monitor (visible images) color video camera with color video monitor
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Figure 1 Index maps of flight courses by the airborne thermal infrared radiometer AGA 780
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THERMAL DISTRIBUTIONS OF DISCOLORED WATER
AROUND OSIMA AND CRATERS OF OSIMA
MIHARAYAMA BY THE AIRBORNE THERMAIL INFRARED RADIOMETER
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Figure 1 Index maps of flight courses by the airborne thermal infrared radiometer AGA 780
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AROUND OSIMA AND CRATERS OF OSIMA 135
MIHARAYAMA BY THE AIRBORNE THERMAL INFRARED RADIOMETER
Table 2 Investigation items of the airborne thermal infrared radiometer AGA 780
£ A B & 22 -Ig%eef{ Identifier (#&F) | Tape| Level | Range | Counter | %l
61.11.22 1210 C—1 12,500 | 0001—0043 ( 43) 1 51 50 75 21.5
" 1215 C—2 v 0101—0135 ( 78) 1" " " " 20.8
n 1220 C—3 " 0201—0215 ( 93) " n " i 20.5
" 1306 C—4 " 0301—0340 (133) n 50 " " 22.2
n 1312 C-5 " 04010443 (176) " i n " 21.8
n 1319 C—6 " 05010537 (213) n 49 100 " "
n 1342 Cc—7 1,500 | 0601—0659 (272) " 51 2 25 23.8
" 1348 C—38 " 07010755 ( 55) 2 " " " 24.7
" 1452 C—9 3,000 | 0801—0882 (137) " 50 500 " 25.4
" 1457 C—10 " 09010979 (216) " n 200 " 25.0
" 1506 C—11 " 1001—1118 (234) " 53 10 " 24.3
" 1512 C—12 " 1201—1274 (308) " 47 5 " 24.5
61.11.25 1416 C—1 10,500 | 0001—0103 (103) 1 50 2 25 22.5
" 1421 C—2 " 0201—0276 (179) " 49 " " 21.5
n 1428 C—3 " 0301—0415 (294) " 50 n " 21.0
" 1433 C—4 " 0501—0534 ( 34) 2 " " 51 20.8
" 1437 ‘C—5 " 0601—0657 ( 91) " " " " "
U 1443 C—6 n 07010731 (122) " 49 n " 21.0
" 1448 Cc—7 " 0801—0857 (179) " 51 i i "
" 1454 C—8 " 0901—0935 (214) " " " " 21.5
" 1459 C—9 i 1001—1052 (266) " 50 n " 22.0
" 1505 C—10 " 1101—1157 (323) " " " n 24.5
" 1514 C-11 n 1201—1211 ( 11) 3 " 5 " 23.8
" 1517 C—12 " 1301—1361 ( 72) " " " " 24.0
" 1550 C—13 " 1401—1436 (108) " 64 100 " 25.5
" 1556 C—14 " 1501—1548 (156) " 95 200 " 25.3
n 1603 C—15 " 1601—1664 (220) " 64 100 i 25.0
" 1609 C—16 " 1701—1772 (292) " " n " "
" 1615 C—17 " 1801—1862 (354) " 86 " " "
61.12. 5 1031 C—14 3,000 | 00010058 ( 58) 1 60 50 50 22.0
n 1041 C—7 " 0101—0158 (116) " 46 10 "
" 1108 C—6 " 0201—0237 (153) " 48 n" " 18.5
" 1117 C—3 " 0301—0364 (217) " 50 2 "
" 1136 C—5 " 0401—0412 (229) " " " "
" " " 0413—0450 (267) " 61 50 n
" " " 0451—0463 (280) " 48 10 " 19.0
" 1144 C—38 n 0501—0524 (304) n 50 20 "
" 1206 Cc—11 " 0601—0621 ( 21) 2 " 2 "
" " 0622—0656 ( 77) n 48 5 n 19.0
" 1211 C—14 " 0701—0762 (139) n i 20 "
n 1220 THRH " 0801—0806 (145) " 51 2 i 19.0
" 1225 C—16 " 0901—0946 (191) " 50 " n
" 1230 C—13 n 1001—1057 (248) " 67 50 "
" 1238 C—12 " 1101—1155 (303) " 52 20 "
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Table 2 Investigation items of the airborne thermal infrared radiometer AGA 780

#£ A H| =4 a—2 'g%ee?{ Identifier #&3f) | Tape| Level | Range | Counter | %if

61.12.5 1247 C—15 3,000 | 1201—1238 ( 38) 3 80 100 50

" 1257 C—22 " 1301—1361 ( 99) " 62 50 " 18.5
" 1319 C—20 " 1401—1411 (110) " 50 2 "
" " 1501—1505 (115) " i " i
" 1328 C—19 " 1601—1633 (148) " 51 10 " 19.5
" 1337 C—19 " 1701—1712 (160) " 50 2 "
" " 1801—1819 (179) " 48 10 "
" 1341 up date n 19011923 (202) " 50 20 n
" 1348 C—19 " 2001—2039 (241) " 54 " " 20.0
" 1357 C—18 " 21012138 (279) " 56 50 " 20.5
" 1406 C—4 " 2201—2255 ( 55) 4 74 100 "
" 1417 C—22 3,500 | 2301—2363 (118) " 82 " " 20.0
" 1428 Cc—-21 " 2501—2509 (130) " 51 2 "
" 1435 C—-20 " 2601—2610 (140) " 49 " "
" 1443 C—19 " 2701—2737 (177) " 50 10 "
" 1450 C—18 " 2801—2842 (219) " 56 50 " 19.5
61.12. 9 0604 C-2 10,500 | 0001—0023 ( 23) 1 47 2 51 14.3
" 0610 Cc—-1 " 01010136  59) " 48 " " 16.5
" 0616 C—1 " 02010245 (104) " " n " 18.0
" 0622 C—1 " 03010323 (127) " " " " 18.5
" 0628 Cc-3 " 0401—0447 (174) " 47 10 " 19.5
" 0634 C—4 " 0501—0563 (237) " 72 100 " 20.0
" 0640 C—5 " 0601—0665 (302) " 67 " " 20.4
" 0650 C—6 " 0701—-0761 ( 61) 2 " " " 20.8
" 0657 C—7 " 08010868 (129) " 56 50 " 21.2
" 0704 C—8 " 09010932 (161) n " " 4 21.5
" " 09330957 (186) " 41 10 "
" 0710 C—9 " 1001—1065 (251) " 42 " " 21.7
" 0717 C—4 " 11011136 (287) " 72 100 " 22.0
" " 11371150 (301) " 42 10 "
" 0727 C—4 " 12011263 ( 63) 3 59 100 " 22.5
" 0736 Cc—1 " 1301—1334 ( 97) " 47 2 " 22.8
" 0743 C—2 n 1401 —1429 (126) " " " " 23.1
61.12.17 1043 W —4 3,000 | 0101—0137 ( 37) 1 49 2 25 27.4
" 1048 -3 " 02010263 (100) " " " " 27.5
" 1100 -2 " 0401—0453 (153) " " " 50 27.8
" 1117 -2 " 0501— " 52 " " 24.0
" " —0549 (202) " 46 " "
" 1128 -1 " 0601— " 50 " " 23.4

" n —0642 (244)

" 1135 -5 " 0701—0758 (302) n 79 100 " 235
" 1146 #i—1 " 0801—0858 ( 58) 2 54 20 " "
n 1154 fifi—2 U 09010957 (115) " 82 100 " 23.7
n 1202 fi—3 U 1001—1061 (176) " 65 50 n 23.9




THERMAL DISTRIBUTIONS OF DISCOLORED WATER

AROUND OSIMA AND CRATERS OF OSIMA 137
MIHARAYAMA BY THE AIRBORNE THERMAL INFRARED RADIOMETER
Table 2 Investigation items of the airborne thermal infrared radiometer AGA 780
£ A 8 & a—2 ‘%%e(fz Identifier (&&) | Tape| Level | Range | Counter | &Rt

61.12.17 1209 i —4 3,000 | 1101—1148 (224) 2 52 20 50 24.0
" 1220 HB—q 4,000 | 1201—1213 (237) " 50 2 65 23.4
i 1225 B —3 i 1301—1323 (260) " 49 " " 23.5
" 1230 -2 " 1401—1430 (290) " " " " 23.3
" 1239 M1 " 1501—1532 (322) " 80 100 " 23.2
" 1246 5 n 1601—1646 (368) n 82 " 60 23.1
" 1254 HB—4 3,500 | 1701—1711 ( 11) 3 50 2 " 23.7
" 1258 -3 " 1801—1828 ( 39) n 49 " " 24.0
n 1304 -2 " 1501—1929 ( 68) " " n " "
" 1308 -1 " 2001—2031 ( 99) 4 67 50 n 24.2
" 1315 -5 n 2101—2147 (146) " 65 n " 24.0
" 1320 C—4 5,000 | 2201—2255 (201) Y 84 100 " 23.6

61.12.24 1042 -1 3,000 | 0001—0041 ( 41) 1 62 50 50 26.0
" 1048 HE—6 " 0101—0156 ( 97) n 77 100 i 27.8
" 1053 -2 n 0201—0242 (139) n 48 2 " 28.1
" 1114 -1 3,500 | 0301—0340 (179) n 78 100 " 24.7
" 1123 -6 " 0401—0457 (236) " " " " 23.6
" 1130 -1 4,000 | 0501—0542 (278) n 65 50 n 22.6
" 1139 -6 i 0601—0656 (334) " " " " 22.1
" 1159 -5 5,000 | 0701—0744 ( 44) 2 81 100 " 22.0
" 1201 " n 0745—0767 ( 67) n 24 50 "

62. 1.13 1103 C—-1 10,500 | 0001—0015 ( 15) 1 46 2 125 11.5
" 1110 C-2 n 0101—0106 ( 21) " " " " "
n 1117 C—1 " 0201—0213 ( 34) " " " " 14.5
" 1132 C—1 i 0401—0415 ( 49) Y n n i 15.0
" 1139 C—-1 i 0501—0513 ( 62) i n " 100 155
v 1146 | C—9 " 0601—0630 ( 92) | 82 100 " "
" 1154 c—7 n 07010736 (128) " 73 " n 16.0
" 1201 C—5 n 0801—0826 (154) " 72 n " 145
" 1209 C—4 " 0901—0936 (190) n 73 " " 155
" 1216 C—6 " 10011029 (219) n 72 n " n
" 1223 C—8 " 1101—1135 (254) n 51 50 " 16.0
" 1237 C—-1 " 1201—1222 ( 22) 2 46 2 n 16.5
" 1243 Cc—-1 " 1301—1321 ( 43) n " n " "
n 1249 Cc-1 " 1401—1420 ( 63) " 45 " " 16.8

62. 1.19 1055 i —6 3,000 | 0001—0055 ( 55) 1 52 20 50 23.8
" 1104 B—1 " 0101—0139 ( 94) n " " n 25.0
" 1111 -2 " 0201—0242 (136) " 48 n " 24.5
" 1117 B3 " 0301—0324 (160) n 47 2 " 24.3
" 1125 -4 " 0401—0413 (173) n " " " 24.8
" 1357 C—-1 10,500 | 0501—0517 (190) " 46 " 125 "
" 1402 c—1 " 0601—0614 (204) n " " " 25.6
" 1410 Cc-2 " 0701—0719 (223) " " " U 25.0
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Table 2 Investigation items of the airborne thermal infrared radiometer AGA 780

£ B " B a2 Féj;ee{g Identifier (&&F) | Tape| Level | Range | Counter | Ri&
62. 120 | 1208 | ®—19 | 4,000 | 0801—0865 ( 65) | 2 45 2 50 20.6
y 1220 | #/—18 " 0901—0962 (127) | # 62 50 " 21.2
" 1229 | #—16 " 1001—1062 (189) | 79 | 100 " 20.5
1 1240 | #—15 " 11011157 (246) | » 45 2 " 215
" 1312 | M—24 " 12011248 (294) | 42 20 " 22.1
62. 1.28 | 0623 | C—4 | 10,500 | 0001—0021 ( 21) | 1 45 2 125 | 155
" 0630 | C—4 " 0101—0126 ( 47) | 44 " " 15.0
" 0638 | C—3 " 0201—0213 ( 60) | 45 " " 15.2
y 0644 | C—3 " 0301—0319 ( 79) | » " " i 15.5
" 0648 | C—5 " 0401—0418 ( 97) | » u i " 16.5
y 0655 | C—5 " 0501—0514 (111) | " " " 16.6
u 0704 | C—5 " 0601—0612 (123) | " ” " "
" 0711 | C—2 i 07010724 (147) | » 44 " y "
" 0718 | C—2 i 0801—0819 (166) | » " I " i
" 0725 Cc—-2 " 0901—0922 (188) " " " " 16.5
" 0734 | C—6 " 1001—1025 (213) | » 61 50 u "
" 0745 | C—7 ” 11011133 (246) | 56 " " 18.0
y 0753 | C—8 " 1201—1226 (272) | » 74 100 " "
" 0804 | C—9 " 1301—1332 (304) | 73 " " "
" 0812 | C—10 " 14011425 (329) | " " " "
" 0822 | C—11 " 1501—1528 (357) | " ” " "
" 0827 | C—10 u 1601—1651 ( 51) | 2 " " 50 | 185
" 0832 C—10 " 1701—1774 (125) " " " n "
62. 210 | 1321 | C—1 9,500 | 0001—0014 ( 14) | 1 48 2 150 | 203
y 1326 | C—3 " 0101—0116 ( 30) | " y " 19.8
" 1332 | C—9 " 02010221 ( 51) | » 80 100 ~ 20.3
" 1338 | C—10 " 0301—0327 ( 78) | v " " " y
” 1345 | C—11 " 0401—0419 ( 97) | » ” " " 20.5
62.3.3 | 0546 | C—1 | 10,5500 | 0001—0038 ( 38) | 1 45 2 75 | 107
y 0552 | C—1 " 0101—0116 ( 54) | 44 " u 12.0
" 0559 | C—9 " 0201—0229 ( 83) | 40 5 " 11.4
y 0606 | C—9 " 0301—0317 (100) | » 36 i " 12.0
y 0614 | C—9 " 0401—0426 (126) | # 37 " y "
" 0624 | C—3 " 0501—0509 (135) | » 44 2 " 12,5
" 0629 | C—3 " 0601—0635 (170) | » " " y 13.3
" 0636 | C—4 y 0701—0730 (200) | » " " " 13.9
n | 0645 | C—5 " 0801—0818 (218) | # N v | 144
y 0656 | C—6 " 09010962 (280) | 61 50 " 15.4
y 0704 | C—7 i 10011039 (319) | 52 " " 16.6
" 0711 | C—8 " 1101—1162 ( 62) | 2 75 100 " 16,5
y 0720 | C—9 " 12011239 (101) | » " " " 175
n 0727 C—10 " 1301—1359 (160) " " y n n
" 0734 | c—11 " 1401—1439 (199) | 106 | 200 " 17.7




THERMAL DISTRIBUTIONS OF DISCOLORED WATER

AROUND OSIMA AND CRATERS OF OSIMA 139
MIHARAYAMA BY THE AIRBORNE THERMAL INFRARED RADIOMETER
Table 2 Investigation items of the airborne thermal infrared radiometer AGA 780
£ A B E#H a— 2 ,ﬁ'}ee{i Identifier (&37F) | Tape| Level | Range | Counter | %i&
62. 3. 3 0741 Cc—9 10,500 | 1501—1557 (256) 2 107 200 75 17.8
" 0748 Cc-9 " 1601—1629 (295) " n n " 18.3
62. 3.17 1055 C—2 6,000 | 0001—0035 ( 35) 1 46 2 75 23.3
" 1106 C-3 " 0101—0158 ( 93) " " n 50 24.2
" 1120 C—4 " 0201—0264 (157) " 76 100 " 24.7
" 1131 C—5 n 03010365 (222) " n n " 25.0
" 1143 C—6 " 0401—0467 (289) n " " n 25.7
" 1154 C—17 " 0501—0574 (363) " 53 20 " 25.2
n 1208 C—8 n 0601—0607 ( 7) 2 46 2 " 26.0
n 1237 C—23 " 0701—0743 ( 50) " 56 50 n 26.8
n 1247 -1 " 08010842 ( 92) " 62 n " 28.5
n 1259 -3 n 1001—1019 (111) " 65 " " 29.0
n 1306 -2 1 1101—1138 (149) n 48 5 " 28.0
62. 3.18 1128 -2 4,000 | 1601—1617 ( 17) 3 52 5 50 19.4
n 1356 C—22 " 17011748 ( 65) " 51 20 " 22.3
" 1412 C-3 6,000 | 1801—1853 (118) " 53 " " 19.8
1422 C—4 n" 1901—1968 (186) " 63 50 " 19.2
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B2RPLHELP LAY, SEHNPERENHEBEIZ00mA 53,000m ¥ T FIE TH)—ETIEL
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PRI BRI IRES ORATII20ETH Y, ZRUOM O, FREE H5 W EIHERI%
DEEKERET 00100, BEEE (RITEE) 3,000m A (ZIRILLTE Tl mEE/H2,000m ) 29 E 3
Lvsdd, BaRAOHEERT, MEBOTIEEXH L L ENRELEL, ENTOMEE, 2 VI2iEK
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3. AEHKR
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Figure 2 Thermal images and isotherm figures (contour intervals 0.2°C) around Hude—sima

observed before sunrise (Dec. 9, Jan. 28 and Mar. 3)
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Figure 3a Thermal images around Hude—sima observed in the daytime (Nov. 22, Nov. 25, Dec.

17 and Jan. 13)
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Figure 3b Thermal images around Hude—sima observed in the daytime (Jan. 19 and Feb. 10)
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Figure 5 Thermal images and isotherm figures (contour intervals 0.2°C) around Kazahaya-—saki

observed before sunrise (Jan. 28 and Mar. 3)
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Figure 7a Thermal images of Miharayama new craters on Nov. 22, 1986
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Figure 7b Thermal images of Miharayama new craters on Nov. 25, 1986
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Figure 7c Thermal images of Miharayama new craters on Dec. 5, 1986
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Figure 7e Thermal images of Miharayama new craters on Dec. 17, 1986
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Figure 7g¢ Thermal images of Miharayama new craters on Jan. 13, 1987
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Figure 7h Thermal images of Miharayama new craters on Jan. 28, 1987
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Figure 7i Thermal images of Miharayama new craters on Feb. 10, 1987
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Figure 8 Points indicating maximum temperature of A crater, B craters and C craters from Nov.
22, 1986 to Mar. 17, 1987

Table 3 Temperatures of selected points according to Fig. 8 and their observation time

8 B C)
®wH RIS
A1) [A(2) |A(3)|A(4)|B(1)|B(2)|C(1)|c(2)|C(3)|C(4) |C(5)|C(6)|C(T)
IB#I61411R22H 13:19 1452 | B8B | GpE | 088 588 155.9
25H 16:15 810
128 5H 14:06 88.0 | 81.3
9H 06:50 07:17 | 788 52.6 59.1 | 54.0 51.5 | 455
17H 13:20 88.0 | 88.1 68.5 685 76.0
24H 11:59 775 | 90.8 642 | 84.5
WAH624F 1A 13H 12:09 12:16 | 70.7 69.0 | 45.9 69.0
28H 08:12  08:32 73.0 | 81.2 | 43.8 26.2
2A108 13:32 13:38 67.0 | 93.0 | 63.0 | 31.8 | 38.4 | 22.4 | 23.7 | 26.1 | 249 22.0
38 38 07:20 07:27 86.7 56.3 | 35.3 16.2
17H 11:31 90.0 | 815 | 74.0
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Figure 9a Maximum temperature of A crater and C craters on Nov. 22, 1986 and on Nov. 25, 1986
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Figure 9d Maximum temperature of A crater, B craters and C craters on Jan. 13, 1987 and on
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Figure 10a Temperature changes of A(1) ~A(4)
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Figure 10b Temperature changes of B(1) and B(2)
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Figure 10c Temperature changes of C(1)~C(7)
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Figure 11 Changes of maximum temperature of A crater, B craters and C craters
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AROUND OSIMA AND CRATERS OF OSIMA 171
MIHARAYAMA BY THE AIRBORNE THERMAL INFRARED RADIOMETER
Table 4 Specifications of the multiband camera MK—1 (4, 1978)
% B MK—1
vxw = T7x—=hn7Tr—r3 1/150%~1/3508
vy X174/ %=, 150mm, F2.8, 44
BEY A4 X194 FX94FMIC354 > F X354 > FHEHED 4K
1] xR T 22 58
TANG— 28759 T 7 40NF—
H47B (7)), #57A (#%), #25 (#%), #88A (FHsh)
#47B, #57A, #25ICdRAT O o X2 ST 408 —BER
W #2880 300 —> /2507 4 — b
Table 5 Photographing items of the multiband camera MK-1
oo ou || oex | E | e | o | O it )
(feet) (sec.) |B(1){G(2)|R(3)|IR(4)
61.11.22 1354 C—-1 1,500 005—~037 33 17150 5.6 4 5.6 8
n 1404 C—-2 3,000 038062 25 " " " n "
" 1432 C—3 " 063—~104 42 " " " " "
n 1435 C—4 " 105—142 38 " " " " "
" 1440 C—5 n 143~174 32 " " " " n
" 1442 C—6 " 175200 26 " " n " n
61.11.25 1527 C—1 10,500 | 001059 59 " " " n "
i 1533 C—2 U 060098 39 i " " " "
" 1539 C—3 " 099124 26 " " i " "
/i 1543 C—4 " 125—~155 31 " " " n "
62. 1.13 1257 C—1 n 003008 6 " n " " "
] 1302 C—1 n 009~017 9 n " " " "
i 1309 C—1 " 018024 7 " " i i "
" 1316 C—3 u 025~ 045 21 " " " " i
" 1322 C—4 " 046—070 25 " " " n "
62. 3. 3 0800 C—9 " 003~038 36 " n " n "
" 0806 C—10 " 039~063 25 " " n n "
" 0812 — ] 064~ 088 25 ] " " ] "
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Figure 12 Index maps of flight courses by the multiband camera MK—1
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Figure 13 Multiband photograph around Hude—sima on Jan. 13, 1987
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Figure 14 Multiband photograph of the Miharayama crater on Mar. 3, 1987
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