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Late Quaternary tephrostratigraphy of marine cores collected during
“Mirai” MR98-03 and MR99-K04 cruises

Kaori AOKI** Hirofumi YAMAMOTO*® Moriyoshi YAMAUCHI*®

Six piston cores were collected during the MR98-03 training cruise and MR99-K04 researching cruise for the large research
vessel "Mirai' which belongs to Japan Marine Science and Technology Center. A piston core was in the continental slope off
Sanriku district, east coast of the northwest Japan, and five were in the northwest Pacific Ocean. These core contains many
tephras and each tephra were characterized by mineral composition and the major elements compositions of volcanic glass
shards. It indicated following: (1)There are widely two tephra layers, Towada-Hachinohe and Towada-Ofudo tephra, provided
from the Towada Caldera in Tohoku district, in addition to the two widespread tephras from Hokkaido areas, Kutcharo-Shoro
and Shikotsu-Daiichi tephra. (2MR99-K04, PC-2 core showed standard tephrostratigraphy (To-H, To-Of, Kc-Sr, Spfa-1), so
to reveal the chronology of To-Of and Kc-Sr. (3)MR99-K04, PC-2 and PC-3 cores contains some widespread tephras pre-
sumed to be provided from the Narugo Caldera in Tohoku district, The Ontake Volcano in Cyubu district, and the Kutcharo
Caldera in Hokkaido area. These are no more than preliminary correlations, so that we will examine the accuracy of these
identifications by multidisciplinary studies.(4)About tephras in MR98-03, PC-2 and PC-3 cores, there are not recognized any
correlations with late Quaternary tephra for the present.
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tephra
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Fig. 1 Location of six piston cores collected during “Mirai” MR98-
03 and MR99-K04 cruises
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Table 1 Location, water depth and core length of six piston cores
during “Mirai” MR98-03 and MR99-K04 cruises

Cruise Core Position Water Core
* No. Latitude(N)  Longitude(E) depth(m) length(cm)
A MR99-K04  PC-1 40° 33.3' 142° 55.0' 1,555 478
B MR99-K04 PC-2 40° 05.0' 149° 51.0' 5,608 1,813
C MR98-03 PC-1 40° 03.19' 152° 29.43' 5,567 1,175
D MR99-K04  PC-3 37° 30.0' 152° 00.0' 5,848 1,876
E MR98-03 PC-2 357 00.02' 152° 30.0' 6,067 1,329
F MR98-03 PC-3 30° 03.54'  152° 29.45' 6,078 1,561
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Table 2 Petrographic characteristics and identification of deep-sea tephras in six piston cores.
% (A-F) correspond to Fig.1 and Tephra No.$ correspond to descriptions in Fig.2. Mineral; opxorthpyroxene, cpx: clinopyroxene,
ho: hornblende, gr-ho:green hornblende, bi: biotite, qt: quartz. Glass type mean Morphology of volcanic glass shards; bw:
bubble-wall type, pm: pumice type, fb: fiber type, *: colored glass.

Tephra Depth Thickness Tephra Depth Thickness
* No (cm) (cm) Mineral Gass typeTephra name % No. (cm) (cm) Mineral Gass typeTephra name
Al 55 - 56 1 opx, cpx, ho  pumice; pm, fb, bw To-H E 1 54 - 555 1.5 bw Aso-4
2 174 - 1755 1.5 0pX, CPX pm*, fb*, bw To-Of 2 94.5 - 97.5 6 (opx, ¢px) bw, (bw* rare)
3 225 - 237 12 (opx, ho) pm, bw Spfa-1 3 192 - 1935 1.5 (opx) pm, sc, bw, (bw*)
4 308 - 311 3 opx, ho pm, bw 4 200 - 204 4 - pm, sc, bw
5 380 - 383 3 opx, ¢px, (ho) pm, pm*, (bw) LM-8No.8 5 320 - 329.5 9.5 (opx) pm, bw(Y) Ata-Th
6 413 - 418 5 0pX, CPX pm, pm* 6 375 - 380.5 5.5 - pm, fb, bw(Y)
7 439 - 443 4 opx, ho pumice; pm* 7 431 - 439 8 - bw, pm, sc
8 459 - 464 5 opx, cpx pumice; pm, bw, bw* 8 468 - 474 6 - sC,
9 466.5 - 468 1.5 (opx, ho) bw, bw* 9 558 - 567 9 ho bw, pm(microlite)
10 468 - 470 - (opx, ho) bw, bw* Aso-4 10 649 - 651.5 2.5 bw, pm
11 681.5 - 690 7.5 - pm, fb(microlite), sc
B 1 75 - 84 9  (opx, cpx, ho) pm, bw, (pm®) To-H 12 798 - 806 8 - bw, pm
2 295 - 298 3 (opx) pm, bw To-Of 13 840.5 - 851.5 11 bi pm(microlite), bw
3 306 - 338 - opx, ¢px, ho pm, bw Kc-Sr 14 871.5 - 876.5 5 - bw, pm, pumice
4 377 - 405 28 (opx) bw, pm Spfa-1 15 905.5 - 907 1.5 opx, (ho?) pm, fb, bw
5 537 - 544 7 opx, ho, qt pm, fb, bw Nr-Y 16 948 - 954 6 - bw
6 596 - 604 8 (opx) pm, (pm*) LM-8No.11 17 960 - 962 2 qt pm
7 623 - 631 8 (opx) pm, fb 18 1034.5 - 1035.5 1 opx pm*
8 675 - 683.5 8.5 opx, ho bw, pm, bw* Aso-4 19 11235 - 1136.5 13 pm
9 716 - 723 - pm, bw Nr-N 20 1155 - 1163.5 8.5 - pm, bw
10 768 - 773 - (opx, ho) sc, pm®, pm, bw 21 1231 - 1236 5 pm, fb, bw
11 813 - 821.5 8.5 (opx) bw, (bw*, pm®) Kc-Hb 22 1291 - 1299 8 bi+ bw, pm
12 927 - 931 4 opx pm*, pm, (bw) 23 1322 - 1329 7 bi bw
13 1165 - 1168 3 opx pm, bw
14 1175 - 1180 - (opx, ¢px) pm*, pm F 1 1455 - 1485 3 opx pm, bw
15 1232 - 1237 5 (opx, ¢px) pm, bw 2 531.2 -533.2 2 ho?, opx bw, pm, bw* Ata-Th
16 1331 - 1334 3 gr-ho, opx pm, fb, bw, (pm*) 3 552.2 - 554.2 2 (bi) bw, bw*, pm
17 1365 - 1367 2 (opx) bw, (pm); pumice 4 633.7 - 634.7 1 - pm, bw
18 1399 - 1401 - (ho, opx) sc, pm’*, (pm, bw) 5 749.2 - 751.2 2 opx pm, bw
19 1455 - 1458 - (opx) pm 6 1045.2 - 1047.7 2.5 bw, pm
20 1494 - 1510 16 opx, (ho) pm, fb, bw 7 1255.9 - 1265.9 10 opx bw, pm
21 1618 - 1619 - - pm, bw 8 14119 - 1416.9 5 - bw, pm
22 1668 - 1683 15 (opx, ho) pm, fb, bw 9 15019 - 1510.9 9 bi+ pm, bw
23 1694 - 1704.5 10.5 - pm, fb, bw 10
24 1735 - 1740 5 bi, ho, (opx), fl pm, fb, bw 11 15554 - 1561.4 6 bi bw, pm
25 1761 - 1764 3 ho, opx pm, fb, (pm*)
Cc 1 121.5, 123 0.05, 0.1 bw
2 136 - 140 4 opx, fl, qt pm
3 270 - 282 12 bw, pumice To-Of
4 304.5 - 340.0 20 opx pm, fb, bw, pm* Kc-Sr
5 514 - 574.5 - pm, bw Spfa-1
6 879 - 883 4 pm,bw  LM-8No.9
D1 246 - 247 - opx, (ho) bw, pm Kc-Sr
2 314 - 329 15 (opx) pm, bw Spfa-1
3 459 - 463 4 (opx, cpx) pm, fb, bw LM-8No.11
4 533 - 537 4 (opx, ho) bw, bw* Aso-4
5 541 - 548 7 opx, (ho, cpx) pm, (pm*)
6 555 - 559 - (opx) pm Nr-N
7 589 - 590 - opx pm, (bw*) On-Pm1
8 641 - 643 - (opx) bw, pm
9 667 - 685 - 0OpX, CPX pm, bw, (pm*)
10 688 - 703 - - pm, fb, bw
11 754 - gr-ho, opx pm
12 879 - 830 - opx pm*, pm, fb
13 942 - 944 - opx, ho, fl pm, pm*
14 993 - 997 4 ol, opx pm, pm*, bw
15 1018 - 1024 - opx, bi pm*, pm, bw
16 1064 - 1086 22 (opx, cpx) bw, pm
17 1147.5 - 1149 1.5  opx, cpx, (ho) pm, bw
18 1203 - 1205 - opx, ol pm, bw
19 1281 - 1288 - (opx, ol), fl pm*, pm
20 1339 - 1340 - (opx, ho) pm, bw
21 1366.5 - 1368.5 2 (opx) bw, fb, pm
22 1418 - 1422 4 opx, br-ho, bi pm, pm*, (bw)
23 1467 - bi, opx pm, bw
24 1490 - 1491 - bi, opx pm, bw
25 14975 - 1499.5 2 (opx) bw, fb, pm
26 1537 - 1539 2 0OpX, CPX pm*, bw*
27 1555 - 1558 - opx, ho, fl pm
28 1600 - 1605 - (opx) pm, fb, bw
29 1739 - 1740 - (opx) pm, fb, bw
30 1795 - - pm, bw
31 1853 - 1865 12 opx bw, pm, (ob)
32 1873 - opx pm®*, bw, ob
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Fig. 2 Correlation of deep-sea tephras in six piston cores

The Italic tephra name and broken lines are preliminary correlations. We will examine the accuracy of these identifications by

multidisciplinary studies.

Tephraname ; To-H:Towada-Hachinohe tephra, To-Of . Towada-Ofudo tephra, Kc-Sr : Kutcharo-Shoro tephra, Spfa-1 : Shikotsu

Daiichi tephra, Aso-4:Aso-4 tephra, Nr-Y : Nrugo-Yanagisawa tephra, Nr-N : Narugo-Nisaka tephra, On-Pm1 : Omtake-Daiichi

tephra, Kc-Hb : Kutcharo-Haboro tephr&lo.8,N0.9,No.11 : the tephras contained in KH94-3, LM-8 core off Santiku
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Table 3 Major elements composition of glass shards about identified deep-sea tephras and widespread te-
phras collected in type localities.

A B C D E Type Tephra
No. 1 1
To-H Si0, 7668 ( 1.3) 7735 ( 1.4 ) 7775 (10 )
TiO, 038 (0.1) 033 (0.1) 033 (0.1)
ALO, 1305 (05) 1286 (05 ) 1289 (05 )
FeO* 216 (03) 201 (04) 163 (02)
MnO 0.09 (00) 007 (00) 0.08 (0.0 )
MgO 046 (01) 041 (0.1) 033 (01)
CaO 2.06 (03) 195 (04) 187 (03)
NaO 383 (01) 372 (0.2) 38 (01)
KO 129 (01) 129 (01) 128 (01 )
n 14 17 21
Total™ 97.37 ( 20 ) 9802 ( 2.1) 9593 (20 )
No. 2 2 3
To-Of Si0, 7667 ( 1.3) 77.04 ( 1.2) 7695 ( 1.0) 7782 (13)
TiO, 039 (01) 037 (01) 036 (0.1) 036 (0.1 )
ALO,1299 (05) 1283 (05) 1313 (04 ) 1245 (04 )
FeO* 223 (04) 220 (03) 179 (02) 188 (05 )
MnO 008 (01) 007 (00) 008 (0.0) 0.08 (0.0 )
MgO 044 (01) 042 (01) 042 (0.1) 033 (0.1)
CaO 205 (02) 202 (03) 198 (02) 187 (03)
Na,0 395 (01) 378 (01) 402 (02) 397 (01)
KO 120 (01) 122 (01) 128 (01) 125 (01)
n 15 17 14 21
Total™ 9839 ( 0.9 ) 9841 (09 ) 9602 ( 1.6 ) 9825 (12 )
No. 3 4 1
Kc-Sr Sio, 7877 (03) 7789 (05) 7903 (04) 7853 (04 )
TiO, 026 (01) 027 (01) 025 (0.1) 026 (0.1 )
ALO, 1202 (02 ) 1263 (03 ) 1L72 (0.2) 1213 (0.2 )
FeO* 140 (01) 132 (01) 136 (02) 134 (01 )
MnO 005 (00) 005 (00) 004 (0.0) 0.08 (0.0 )
MgO 025 (00) 026 (00) 021 (0.1) 025 (0.0 )
CaO 141 (01) 142 (01) 138 (01) 133 (01 )
Na,0 347 (01) 369 (02) 365 (0.1) 370 (0.1)
K,0 238 (01) 245 (01) 236 (0.1) 238 (01)
n 51 35 20 20
Total™ 96.37 ( 1.8) 9469 (1.9) 9537 (17) 9795 (11)
No. 3 4 5 2 a b
Spfa-1 Si0, 7825 ( 0.3 ) 7859 (0.3 ) 7780 (04 ) 7868( 04 ) 7799 (05 ) 7856 (05 )
TiO, 013 (0.0) 015 (00) 016 (0.0) 014 (00) 015 (00 ) 015 (00 )
ALO, 1238 (02) 1224 (02) 1258 (0.2) 1204 (02) 1253 (02 ) 1245 (03 )
FeO* 169 (01) 145 (02) 155 (01) 160 (0.1) 147 (01 ) 137 (0.1)
MnO 005 (00) 006 (00) 005 (00) 005 (0.0) 0.08 (00 ) 005 (00)
MgO 015 (00) 015 (00) 015 (0.0) 013 (00) 013 (00 ) 013 (00)
CaO 128 (0.0) 130 (00) 137 (00) 127 (00) 130 (00 ) 123 (0.1)
NaO 356 (01) 353 (01) 361 (01) 364 (01) 378 (02) 341 (01)
KO 251 (01) 253 (01) 274 (01) 245 (0.1) 258 (01 ) 264 (01)
n 19 20 20 20 23 21
Total™ 9756 ( 1.2°) 9745 ( 1.4 ) 9510 ( 1.0 ) 9666 ( 1.2) 9303 (14 ) 9810 (20 )
No. 10 8 4 1
Aso-4 Si0, 7329 (04 ) 72838 (0.7 ) 7324 (06) 7253 (06 ) | 7323 (09 )
TiO, 040 (00) 041 (0.0) 040 (0.0) 043 (0.0 ) 040 (0.1 )
ALO, 1442 (02) 1462 (04 ) 1421 (04 ) 1487 (04 ) 1457 (05 )
FeO* 165 (01) 163 (0.2) 172 (02) 164 (01) 156 (02 )
MnO 0.07 (00) 008 (0.0) 007 (0.0) 009 (00 ) 0.09 (0.0 )
MgO 031 (00) 033 (0.1) 032 (01) 034 (01) 0.30 (0.1 )
CaO 087 (01) 102 (02) 103 (02) 1.07 (02) 103 (02)
Na,0 429 (02) 421 (02) 426 (01) 416 (01) 423 (02)
KO 471 (02) 482 (02) 475 (02) 487 (02) 458 (03 )
n 16 18 19 17 29
Total™ 97.64 ( 12 ) 9752 ( 1.8) 9625 (16) 9730 (18 ) | 9691 (19)

BV, B-NodlZEEE377-405 cm® KIKIE T EAV5 cmi KUK S FEMIEEN TS, EHIERIbEE (L b~

WAL Z 2T Tw b, FEIEIE28 cm T, BT IEMR bR 7L A) & DD (FE563-574.5 cm) O EIF X115 cm
WEINVN_ YV IEZ LA)DPBESNS. CNobD A THDHH, HEE63 cm& ) EAIIHBE) LW EEELSD
7 ZERIRKE L, 2 7 SRR I HER Y A ihs L <5l %72 DI BIE A TH S, D-No.21d i E314-329
EHIFEINTVE., 2072, KINKEIZERE57-5745 cm®DKIKET, EHIEBIbEERE (v v~ v MRS
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