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KAMATA, Masamichi (2017) Clast compositions of conglomerates and its stratigraphical variations
from the Tetori Group in the upper Kuzuryu River area, Fukui Prefecture, Central Japan. Mem.
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Stratigraphical variations of clast compositions of conglomerates from the Tetori Group in the upper
Kuzuryu River area are summarized as follows: (1) granitic rock clasts dominate in the Kuzuryu
Subgroup, the lower part of the Tetori Group, (2) ratios of quartzite clasts increase from lower to upper
parts of the Itoshiro Subgroup, the middle part of the Tetori Group, (3) conglomerate layers dominated
in chert clasts are characteristically distributed in the upper part of the Itoshiro Subgroup, along with
those dominated in quartzite clasts, and (4) quartzite clasts dominate in the Akaiwa Subgroup, the
upper part of the Tetori Group. These variations of the lithofacies indicate the uniform evolution of the
provenance of the Tetori Group from the Middle Jurassic to the Early Cretaceous in the upper Kuzuryu
River area. Quartzite clasts were grouped into orthoquartzites (A-1 and A-2) and metaquartzites (B-1,
B-2 and B-3). Occurrences of quartzose arenite clasts were newly described from the Tetori Group.
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TABLE 1. Clast compositions of conglomerates from the Tetori Group. Clast compositions were basically determined all clast of 1 cm or
large in diameter within a 1 x 1 m square framework where the rock types were identified by naked eye observation.

Yamada et al. (1989) clast composition of conglomerate (%)
No. area
" . . h .
(FIGURE 1| (FIGURE 1) Subgroup | Formation | quartzite quartzlose granitic | gneissose grystalllne chert sed?r;e?\;ary Tetori others total
arenite rocks rocks limestone rocks Group number
1 Mana Kuzuryu Upper 29.5 63.1 3.2 4.2 95
2 Mana Kuzuryu Upper 2.7 71.4 9.8 16.1 112
3 Mana Kuzuryu Upper 42.9 71 34.8 15.2 112
4 Mana Itoshiro Lower 0.3 43.6 5.1 13.1 37.9 312
5 Mana Itoshiro Lower 204 26.6 30.6 22.4 49
6 Ono Kuzuryu Upper 69.0 14.1 16.9 142
7 Ono Kuzuryu Upper 58.1 8.6 18.5 14.8 81
8 Type Kuzuryu Lowest 0.7 51.2 6.7 16.7 4.7 20.0 150
9 Type Kuzuryu Lowest 0.7 57.9 3.2 19.1 6.4 12.7 283
10 Type Kuzuryu Lower 0.5 73.2 11.3 1.4 6.1 7.5 212
11 Type Kuzuryu Lower 62.0 14.5 23.5 110
12 Type Kuzuryu Upper 0.9 81.1 7.2 5.4 5.4 111
13 Type Kuzuryu Upper 0.5 65.6 18.4 5.8 9.7 206
14 Type Kuzuryu Upper 3.0 1.5 83.3 6.1 6.1 66
15 Type Itoshiro Lower 22.9 24 422 7.2 7.2 18.1 83
16 Type Itoshiro Lower 8.5 3.4 69.4 5.1 13.6 59
17 Type Itoshiro Lower 16.7 7.4 39.8 111 4.6 20.4 108
18 Type Itoshiro Lower 17.6 8.8 33.6 6.4 1.2 26.4 125
19 Type Itoshiro Upper 1.1 7.4 90.4 1.1 95
20 Type Itoshiro Upper 40.2 425 3.4 2.4 11.5 87
21 Type Itoshiro Upper 96.8 2.1 1.1 95
22 Type Itoshiro Upper 3.2 83.9 12.9 31
23 Type Itoshiro Lower 60.8 15.4 21.9 1.9 532
24 Type Itoshiro Lower 57.4 8.0 32.8 1.8 326
25 Type Itoshiro Lower 41.0 9.6 425 6.9 188
26 Type Itoshiro Lower 1.3 74.7 1.3 22.7 233
27 Type Itoshiro Lower 4.8 82.3 2.0 10.9 147
28 Type Itoshiro Lower 9.6 1.4 58.9 4.1 26.0 73
29 Type Itoshiro Lower 8.8 5.1 41.3 5.1 16.2 23.5 136
30 Type Itoshiro Lower 115 73.2 3.8 115 26
31 Type Itoshiro Lower 13.3 22.7 31.2 3.9 7.0 21.9 128
32 Type Itoshiro Lower 3.5 9.6 82.5 0.9 3.5 115
33 Type Itoshiro Lower 44.2 2.9 32.9 20.0 70
34 Type Akaiwa 36.3 22.7 23.9 2.3 14.8 88
35 Type Akaiwa 36.3 6.3 48.7 25 6.2 80
36 Type Akaiwa 50.0 425 7.5 40
37 Type Itoshiro Lower 1.6 69.8 1.6 27.0 63
38 Type Itoshiro Lower 0.8 87.4 11.8 119
39 Nagano Itoshiro Lower 15.3 4.2 61.8 3.4 15.3 118
40 Nagano Kuzuryu Upper 73.3 26.7 15
41 Nagano Itoshiro Lower 15.0 65.0 20.0 20
42 Nagano Itoshiro Lower 7.7 2.6 53.8 35.9 39
43 Nagano Itoshiro Lower 0.9 2.7 87.3 9.1 110
44 Nagano Itoshiro Lower 6.3 25.0 20.8 29.1 18.8 48
45 Nagano Kuzuryu Upper 76.0 9.4 14.6 96
46 Nagano Kuzuryu Upper 1.5 46.2 33.8 18.5 65
47 Kamihanbara | Kuzuryu Upper 5.8 53.4 35.9 4.9 103
48 Kamihanbara | Itoshiro Lower 22.0 24 54.9 8.5 12.2 82
49 Kamihanbara | Itoshiro Lower 31.3 12.0 411 6.0 9.6 83
50 Kamihanbara | Kuzuryu Upper 1.7 38.3 3.3 43.4 13.3 60
51 Kamihanbara | Kuzuryu Upper 50.3 471 2.6 153
52 Kamihanbara | Kuzuryu Upper 71.7 17.2 5.1 99
53 Kamihanbara | Itoshiro Lower 19.8 6.6 44.3 5.7 3.8 19.8 106
54 Kamihanbara Akaiwa 50.0 429 7.1 140
55 Kamihanbara Akaiwa 48.2 40.7 11.1 27
56 Kamihanbara Akaiwa 38.3 39.6 2.3 7.0 12.8 86
57 Kamihanbara | Itoshiro Lower 28.3 3.8 39.5 5.7 5.7 17.0 106
58 Kamihanbara | Itoshiro Lower 34.7 1.0 40.8 4.1 3.1 16.3 98
59 Kamihanbara | Itoshiro Upper 41.2 14.0 6.3 9.8 28.7 143
60 Kamihanbara Akaiwa 46.1 8.7 18.3 1.9 14.4 10.6 104
61 Ise ? ? 1.6 44.3 21.3 13.1 19.7 61
62 Ise ? ? 82.3 3.2 14.5 62
63 Ise ? ? 56.3 43 36.2 3.2 94
64 Ise ? ? 1.3 48.7 40.5 9.5 74
65 Ise ? ? 21.9 1.4 11.0 57.5 8.2 73
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TABLE 2. Mineral composition, shape of clast, roundness and color of the quartzite clasts and quartzose arenite clasts from the Tetori Group.

mineral composition (%) shape of clast color of clast

Mo P || [ e | g o e i | i [ [ | e [ o | e | | g
| 1] 87.8 97 975 | 02 - - 0.2 - 2.1 621 08 N-7 grayish white
1 2] |aql 815 67 882 | 02 - - 06 | 5.1 59 495 | 73 43 40 | 059 | 093 | rod 0.8 | 25YR3/4 | dark reddish brown
| 3| 814 57 871 | 00 | 02 - - | 84 43 610 | =100| 73 44 0.60 0.7 N-7 grayish white
| 4 | 909 29 938 | 02 | 06 0.2 05 | 29 18 | 625 10R3/6 dark red
15| o 979 09 98.8 - - - 06 | 06 - 346 | 3.1 28 16 | 090 | 057 | disk 0.6 5B5/1 bluish gray
= 88.4 08 892 | 02 | 04 - - | 85 17 | 471 | 55 45 32 | 082|071 |sphere| 08 N-7 grayish white
| 7| 845 04 849 - - - 02 | 125 | 24 |53 | 40 40 25 | 1.00 | 063 | disk 0.7 N-7 grayish white
18| 96.4 1.0 974 - - - 23 | 03 - 302 | 33 28 18 | 085 | 0.64 | disk 08 | 10BG2/1 bluish black
| 9 | § 93 65 50 | 070 | 0.77 | sphere| 038 N-6 gray
| 10 |5 |A-2| 780 37 817 - 0.7 - 00 | 94 82 572 | 85 76 47 089 | 062 | disk 0.7 N-2 black
1|5 >51 | 47 39 0.83 07
1 12 ] 23.0 17.0 100 | 0.74 | 0.59 disk N-3 dark gray
| 13| 9.6 8.7 55 | 091 | 063 | disk 0.8 5YR7/2_| light brownish gray
| 14 ] 8.6 6.0 44 0.70 | 0.73 | sphere 0.7 N-4 gray

15 10.2 9.1 50 | 089 | 055 | disk 0.8 7.5R6/1 reddish gray
| 16 | =38 | 28 1.9 0.68 0.6 N-6 gray
117 ] 47 3.1 27 | 066 | 087 | rod 0.7 25Y5/2 | dark grayish yellow
| 18 | 94.4 - 94.4 - - - 0.0 - 56 514 5.0 39 25 0.78 | 0.64 | disk 0.7 2.5Y6/2 grayish yellow
| 19 | 905 - 905 - 07 - 0.2 - 86 570 | =45 | 27 19 0.70 05 5G4/1 | dark greenish gray
| 20 | B-1[ 831 1.9 85.0 - 03 - - - 147 | 588 | 30 23 21 | 077 | 091 | sphere| 07 5P7/1 | light purplish gray
| 21 | 5.0 >40 | 35 0.8 75R7/1 | light reddish gray
| 22 | >124| >75 | >712 0.8 5PB7/1 | light bluish gray
| 23 | 86.0 - 86.0 - 05 - 00 | - 135 | 565 | =95 | 70 38 0.54 08 N-7 grayish white
| 24 | 108 | 72 46 067 | 064 | disk 0.6 N-7 grayish white
| 25 | 823 - 823 - - - - - 177 | 554 | 77 | =268 | 49 06
| 26 | 44 34 19 077 | 056 | disk 0.5 | 7.5YR7/1 | light brownish gray
| 27 | 942 - 942 - - - 03 - 55 587 | =22 | 21 18 0.86 07 N-6 gray
| 28 | 84.1 - 84.1 - - - 00 | - 159 | 577 | 35 32 16 | 091 | 050 | disk 07 N-7 grayish white
| 29 | 56 4.2 39 | 075 | 093 | sphere| 06 N-5 gray
1 30 | 922 0.0 922 - 03 - - - 75 581 | =81 | =21 | =21 0.6 N-7 grayish white
| 31 | 89.7 0.0 89.7 - - - 0.2 - 101 | 551 | 6.2 4.9 42 | 079 | 086 | sphere| 08 N-7 grayish white
| 32 | 837 0.6 84.3 - 03 - 00 | - 154 |59 | 30 28 18 093 | 0.64 | disk 0.6 | 75Y6/1 gray
| 33 | _40-'_’ N-5 gray
| 34 | N (B2 124 | 112 | 80 |090 [071 | sphere| 07 N-7 grayish white
135 & 96.3 00 96.3 - - - 00 | - 37 574 | 85 73 42 | 086 | 058 | disk 08 N-7 grayish white
136 = 95 | =274 32 09 N-6 gray
| 37 | % 65 58 43 | 089 | 074 | sphere| 05 N-7 grayish white
138 | & 14 5.5 52 | 074 | 095 | sphere| 05 N-7 grayish white
1 39 | 259 | 58 45 0.78 0.7 | 5PB7/1 | light bluish gray
| 40 | >48 | 46 40 0.87 0.6 N-7 grayish white
| 41 | 260 | =47 | 234 0.7 N-3 dark gray
| 42 | N-7 grayish white
| 43 | N-7 grayish white
| 44 | 6.7 47 40 | 070 | 0.85 | sphere| 0.7 N-7 grayish white
| 45 | 5.1 3.9 29 |076 | 0.74 | sphere| 07 5YR8/1 light gray
| 46 | 35 3.1 20 | 089 | 065 | disk 0.7 25Y6/2 |  grayish yellow
| 47 | 86.5 - 86.5 - - - 02 - 133 527 4.4 35 34 | 080 | 097 | sphere| 0.6 75Y1/1 light gray
| 48 | 903 - 903 - - - - - 97 555 | 37 28 | 217|076 08 N-8 grayish white
| 49 | B-3| 862 - 86.2 - - - 0.0 - 138 566 26 24 1.7 092 | 0.71 | sphere| 0.7 N-4 gray
| 50 | 82.1 - 82.1 - - - 00 | - 17.9 | 552 | 28 23 14 082 | 061 | disk 06 | 25v8/1 light gray
| 51| 715 - 715 - - - - - 285 | 561 | 24 19 18 079 | 095 | sphere| 0.7 [ 10YRV/1 light gray
| 52 | 2.6 2.1 1.7 | 081 | 081 | sphere| 07 N-8 grayish white
| 53 | 78.5 00 78.5 - - - 0.0 - 215 591 33 27 1.5 082 | 056 | disk 06 N-7 grayish white

54 12 6.2 32 | 086 | 052 | disk 0.7 5Y7/2 light gray
| 1] 724 1.0 734 | 03 16.7 - 03 | 77 1.6 796 9.0 6.9 55 0.77 | 0.80 | sphere| 0.9 5RPS5/1 purplish gray
| 2 | 723 05 728 - | 1 - 03 | 81 71 595 | 33 27 27 | 082 | 1.00 | sphere| 0.8 [ 5RP5/1 purplish gray
| 3| 38 33 22 | 087 | 067 | sphere| 0.7 | 25YR4/6 | reddish brown
| 4 | 69.7 07 704 | 02 | 172 - 02 | 110 10 |58 | 80 5.7 42 | 071 | 074 | sphere| 09 [ 75R5/2 grayish red
| 5 | 708 05 713 - | 141 - 15 | 114 | 17 587 | 100 | 95 68 | 095 | 072 | sphere| 08 N-8 grayish white
| 6 | 706 0.0 706 - 94 - 20 | 168 1.2 588 | 139 | 98 62 | 071 | 063 | disk 08 N-7 grayish white
17 | >79 | 51 37 0.73 07 N-6 gray
| 8| 3 674 0.2 676 | 00 | 153 - 1.7 ] 111 43 575 | 65 5.0 30 | 077 | 060 | disk 09 N-7 grayish white
1 9 | % >32 | 45 35 0.78 0.7 N-6 gray
110 5 240 | >30 | 21 0.8 10G7/1 | light greenish gray
1] o 723 0.0 723 - | 178 - 12 | 83 04 | 566 N-7 grayish white
112 8 >50 | 48 | >30 08 N-4 gray
13| B N6 aray
| 14| < N-6 gray
115 © 0.7 N-6 gray
| 16 | >62 | 65 54 0.83 0.9 10G6/1 greenish gray
| 17| 67.7 0.2 67.9 - | 139 - 08 - 174 | 597 | 63 39 34 062|087 | rod 08 N-7 grayish white
| 18 | 67.0 11 681 | 01 | 188 20 00 | 105 | 05 759
| 19 | 709 33 742 - 6.9 18 33 [ 109 | 29 550
| 20 | 733 0.2 735 | 00 | 173 - - |82 10 | 584

21 76.4 1.6 780 | 03 | 148 - 06 | 57 0.6 636
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type typical photomicrographs
dust ring
A-1
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N
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FIGURE 2. Thin section photomicrographs of the quartzite clasts (A-1, A-2, B-1, B-2 and B-3) and quartzose arenite clasts in conglomerates from
the Tetori Group. Sample numbers (lower-right of photomicrograph) are the same as the numbers in TABLE 2. All the photomicrographs were
taken under crossed polarized light.
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O orthoguartzite (A-1)
o= orthoquartzite (A-2)
© quartzose arenite

i quartz arenite
(orthoquartzite)

quartzose arenite

‘ feidspathic arenite ‘ . lithic arenite \
/ \

feldspar rock fragments

]

orthoquartzite (A-1)
orthoquartzite (A-2)
metaquartzite (B-1)
metaquartzite (B-2) uartz
metaquartzite (B-3) i .

quartzose arenite

O @@ O

detrital grains secondary minerals
+ matrix
FIGURE 3. Mineral compositions of the quartzite clasts and quartzose arenite clasts from the Tetori Group based on the data in TABLE 2.
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TABLE 3. Characteristics of the quartzite clasts and quartzose arenite clasts in conglomerates from the Tetori Group.

main main mineral component of
type component shape roundness | composition secondary characteristics
of colors of sandstone minerals
0] 'quartz> o Clasts have typical texture of the sandstone as shown by
e A-1 . . = 98 % =5% rounded detrital quartz grains, dust rings and secondary
,E grayish white -feldspar t
uartz.
5 :30% 06 ~ 08 <1% g
> brownish ) “ | *rock fragments
o | A-2 -30% <1% <10 % Clasts have texture of the sandstone as shown by dust
o —_§ (matrix < 8 %) = rings partially exist.
- 5 disk -
N
E B-1 ~ Clasts have no texture of the sandstone.
g. _8 . Boundary of the grains are straight lines or polygonal lines.
N grayish white sphere 5~ 20 %
E B-2 :55% 05 ~ 0.9 _ Clasts have no texture of the sandstone.
g_ brownish : : Boundary of the grains are complicated lines.
@© :20%
"q'_; Clasts have no texture of the sandstone.
€ B-3 10 ~ 30 % Secondary minerals have grown not only in matrix but also
inside quartz grains.
=quartz
9 = 77~87 %
o © grayish white - feldspar
o o :30% =10~20 % Clasts have texture of the sandstone as shown by detrital
et ~ <
8 © gray sphere 07 09 |, rock fragments =5% grains, and larger grains are well rounded.
£ :35% <2%
=1 (matrix
=5~15 %)
Db BRI L TRE S Ee s ZRESIRE ST THIAASEED H 5.

WS IS, T OBERE R AR RIS OV T E IR L . B
X 31 FEATCTITo 72 (Fig. 1), Z OfERAT 5 N7 BERERE K
DR X B EALIRIN % Figure 4 12773, RIS
BWC, JUBHBEHETE D O RE BRI T T OB R
DOEACICTEE R ENA RO SN D, FOELENZ RS &
O A0k a—y 74 Ml CREET LA MR
St INOOBEITERICEMERS Y, BT s LD
12, Kim et al. (2007) 12 &L, SR EAITICZ DR
MROOENL 280, ZZTIE—HLTHEYIKY) OFNE
ILCTH5b, ZNEHABEBEBEBHTIE1L %N THE25, A
MEMHEHECTAR L, RR45 %IET L. RadEETIX
40~60 % L% b, HLhARZ, ARET LI A MEEIZILEE
WEHEICIEASNT, T—Y 71 MEDOLZET L EHD 2
HREHEORMIED LN, ZORIZRLRPEILIZE A, &
K25%Tdhb.

F v — ML, UEHEEREES TRE (FREEO LK
BE) EAMAEREICASNS. HIETIZ15~20 % TH
L5, HETIEE5~97 % L IEHITRE LSBT B

e e E eI B IZE > T4 L, — %12 30~80 %
FhHOL, NEBEBTEBENTIEZTEH» S L2 T,
50 %705 80 %~ L WA A, Al T B SR i
FEICATCTIE 30~70 % % 5 5. FFRE B EmI—ik o
. AT R RAE L, UBEE B AR & A
WA EER THIC5~15%E TIN5, FRDSIZIzE
AEHRSLILTRN,

SRR B RS R A HE, ) B R
JEHR T EBICOAMER SN, FOmEIE 20~40 % TH 5
ZFOMOHEREH OB L —M%IZ 15 LT TH 5.

PboZ & zfgieig|lc i b &, UF IR 22 55 &

JLBEE MR - AERE I EEAT50 % UL L E 5o D 07t
H#ch s bmaiEamil) . 7 v — NS A K
wRES . a—v 7 A MEIIHRTEBE TEHETL %LT,
LFHEETE B UTTH 5.

AMOMERE T e S B R DY, o
V7 A NEDEAZHIL, K 3B WBIETSE (I—-V 7
4 NN F oy — NEPDEE TN, & FEIOBEEIC
X, LT RO ME AR AP B S NS,

AR ESBE 7 v — MEDT80 % LE 0B
A (Fv— MEEBRR) L a—v 7 A4 NEEDT40~45 % %
b6, fEREEEHEEY 30~40 e tis (a—y 7 A Mg
BER) ST LI LN TH L. B, &, 2O
F v — MERBINEES O T v — MDY S ORI Y 2 TRk
B b o & B OBEE OJGE DT S T 5 (Tto
et al, 2015).

HAMERE: o0— v 7 14 PEEAT40~60 %REFEE L,
25~50 WAL E E a4 BE (a— v 7 1 M ERES)
BERTH 5.

T I M 3k D g s & AR ok

T I DL o JLBE R ) Eyiis (Rl s - B4 - K
- RE - BRE - B OKHIX) 1I2OWTE, IHHIER
(1989) LiB&. #Fr7-ZzMmEirfE ot (Fujita, 2002 ;
Sato and Yamada, 2005 : Kawagoe et al., 2012 ; 5137,
2013). Fujita (2002) <i, #E X EhHIZA (1989)
CIRL DL OO, W HE & E R M X o
T &R TR I O W 1) 72 53 AT AR ST\ 5. Sato and
Yamada (2005) Tl, fifdlE g # LB o ol e A



Geologic age | 28¢ stratigraphic clast composition ratio of » characteristics of
gic ag (Ma)| division of conglomerate quartzite clasts” conglomerates
112.0
o
Apti g3 high ratio (=45%)
ptian = 34 35 36 = 45 % & L y
S a of quartzite clasts
3
<o
125.0
] highest ratio (>80%)
s @ e 333 127.2 + 2.5 Ma of chert clasts
Barremian o - <> < 45 % +
s | & @ @ high ratio (=45%)
® mol 2 | 2 of quartzite clasts
> o
o el
& a 17 30 18 31
< | = Hauterivian
+ f- o
(] © fu.
6 ] = .
1339 2 E @ @ @ @ increasing—upward ratio
= L = 35 % (0—35%)
% e e e @ of quartzite clasts
Valanginian —
Moh—m—md e e e e e e e e e
Berriasian M quartzite and
quartzose arenite
1455 @ granitic rocks
N gneissose rocks
Tithonian @ crystalline limestone
@ chert
1508 F other sedimentary rocks
B Tetori Group
_8 Kimmeridgian [J others
=
155.6 [ o o e s ] o e i e e e e e e ] o o L ———————————————
£
o o
‘@ Oxfordian N @ @ 14 @ é 5 %
o 2 | &
bt 3 o
S o =
- 1612 o
S |= high ratio (>509%)
Callovian ? B E = ® of granitic rock clasts
2 | =
1642| > <
N S =1 %
2 Bathonian = 3£ @ @
e —
2 %
—_ 167.7 . O
- LA ©.
I e .. <. ) I
Bajocian
1716
@ :ammonoid—bearing horizon >:éincluding quartzose arenite clasts

{ :Zircon sampling horizon (Kawagoe et al., 2012)

FIGURE 4. Clast compositions of conglomerates from the Tetori Group sampled in the Itoshiro River area, where the type localities of
Kuzuryu Subgroup and Itoshiro Subgroup are present (Yamada et al, 1989).
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W ST 2 5% (Tithonian) @7 ¥ E / 4 FASHE &
NCTwab, 72720, Bt % & 2 oMAMEREY Ot K
HrOFMEELT VA4 MUAOREDRE 2w b, B
HUF G T (L) oRE2 S Ei AL O T v E
A4 FEEPHE SN T A (BRI, 2007) 2 &, Zofl
FHER Y 23 FRUBHE & OB R % 72 3 KN - 12
BLTOHTHIEENS, 20T VE /A FEHRREITHE
FEBEOMEEIIC LY, AMETERERESICI) A ENz 0
IO —# L £ 2 5. Kawagoe et al. (2012) TliZ,
JUBEHFE AR B 5 o KBRS S R o Vv a v o ER,
WEfE 1246 = 23 Ma (6 ko 8 WlEMH) A7HRkiE &1
TV 5D, [FESCHI1E 150~151 Ma (2 2tk h oo 2 52 4)
DFEMRMEMD L ENT WD, F72, 1246 = 23 Mald
B I 0 41 R R B SR R R LAY T B 25, B
I Tl 2 D X9 e KILBEEIK S DSHERR S LT e v ()
Z13, Tto et al. (2015) (ZIEHRE R D A7 1) #fE L 72 B
BOFEEPLLI N TN EHS, TOHIKINBEE K S X8
BEANTWRW), EBFIE (2013) TRERLAET Y/
A4 FbAED S, IEIEA (1989) 0> JUbH w g #E i e &
&R A30xfordian & TithonianD g E (HYFR) TH
LA ek ST 5.

Figure 5121, Fujita (2002) & {£¥71Z7> (2013) O
7272 5 S N 2 7o JUBEEE I Bt o e s & BRI A (34
1) fERERT. COMICIE, FELTEPEBIX TER
EN-BHEOBMERAES R (Fujita, 2002) @ 1207 —
FHMATERL, 7yE/ 4 NEHBEBL Y )La Y
OEMRBIEM D HFat L7z,

R % & L IEEE ) LR clx, PUFo &9 25
EHMDTESIZALNS.

JUBEIE G - fE A E R OBEEIE A5 2 &
P TH B, M (B4~ PR HX) TR
HOEIEOMEETEGEIND.

AWAMEEE FHE : a—y 7 4 gD R oEHEIT &
L Cwa—y 7 A4 MEMEBES CRHEMtT SN,
R b T, ARFFE RO SR X E AL X O & R i
XUHIZES L. BLMXER IR TR T E
PEMERE (FIFI3A, 2013) ICAEE T TEY, a—
V7 A MR 0~20 BREEED (T—r 7 4 BN g
). EWWXLE T, a—v 7 A4 MEIN20 %REE L 2
OIS, MEE > T

WA WREEELSBE 7y — MR 80 % U L& s
(F % — PRERHA) L a—y 74 FEERIRK 45 %ot
= (a—2 7 A4 MEESRED) HBIAET L ONKBHEDKE. -
T TH D, T ki, Fujita (2002) THEER SN
TWwWh, FYEHXOF v — PEEEBRIES O F v — M
PO ZERE Y 2 T ROBE R OB G, 1987) b
5.

=7, KA LIV 1E, A o R A L
DS, Ty — R O R IO TR A
BHIX) AT B FRBHIC AT 5.

ARG a— v 7 1 MR 45~80 B REEE A, b
FE e 2THHICE L HEOEE TR S (a—
Vo7 A ST R I K X DU 2 R
A L,

JUBHR I BRSO B H # & £ D2t

WA, JUEEE Bl oA A FRUEH ORI & Z
DEBIZONWTEET S,

JUSE MR R TR RN AR S A AR %
505 (FEfE A . RWT, BEAIKAEET v — b
PEEE L TEHEINTWAL, Lah-T, ZoRIZIEERE
FEEORMBT 5 BN E L CHFELTnWA S
EIEHLNTH A S, BEAKEIREEREHICEEN
LB AIKEICHRT A2 DEEZSNLD, Fv— Mg
BEE LCIMEEED» S R HEORRBEICHR LD
o HDHIE, AIRICHR L2020, R 2 & o
M BRI 7o DO T S 2 Tld 2 v

ARG R TR R P HERG IR © TE o B a2k
E LT, BRI T, T Lo JUBE R I G AR L2 sk
THWELHEOENPLEL, N5 OIIEIZIZE2 m
HIZLET L. L2 o T, ZORBEoBRETIZ IR E
BUADH E N TIL A LT 725, JulEs I i 3 A
S HERE I | I 12 L - R o — 2 ik L 72,

AR RE B SR MR ¢ R R Tk R & L CAE
FEE AR EDOREE HOBH, FAIBHEIZ R BI2oN
T, a—V 74 MEDPEL LB ENEMTHSL (3—0 7
A MEEREIIR) . Kim et al. (2007) TlE, FHUEHEF O+ —
va—y 74 b (Al EA2) (ZEAEEFEF 5O Dongjom
QuartzitelZ, A¥EET L F 4 MEFE L < Mungyeong Quartzite
& Jangsan QuartzitelZHAH FEMU L THB Y, FREHED
I—v 7 A MEEIINSOHEISHBINIZE LTS
(72721, B1, B2 B3Mmn x5 a—v 74 MEDRIEIFIZ
DV TV W), Lzh > T, BN X Y it
BAHIZILRL, a—v 74 Fofiigo, HBise LT
OEFEEPUWEEICEM L2 EZ N5,

ARG LIRS - 1F LA TF v — VDS
L (Fy— PREEBE) L% na—y 7 A b
WA EGEGHESE (23— 7 4 MEESR) HFIAET L2 EH
RELFFHMTH D, Fr— MEICE L TIE, HBED I

Ar: Arimine :

As: Asuwa )

H : Hida-Furukawa Asahi_area o
Sk: Shoukawa )
Sr: Shiramine

T : Tochio

U : Uchinami-gawa ; o

Y : Yakushi-dake WDIOH

o
Kanazawa Y
) Ar
Hakusan Region

)
1siidy area

137°E
L

36°N=

E Tetor Group

FIGURE 6. Outline of the distribution of the Tetori Group in northern
Central Japan, modified from Maeda (1961).
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WELS, MBEO2ZYVBWI—Y 7 4 MNELIZIZE—O
A SO L TL2DIREETH L. SHIC, ZDF ¥ —
M S =B~ 2 TR OB R o S s S
Twa (FH, 1987 : Tto et al, 2015). L7zA%> T, HikE
134 (2002) ICBREN TS L H D, Fv— PEITFER
WEGOGNIE» SR EINETEOPELTHA ).

R EEEHERERY - o — v 7 1 MEL AR EESlEL T
R L (Z—y 74 MEESR), IR EE 2 51
BHF v — MNEIIA R, o Ly, HiRY o T3t
BT S TS Y, F I CHAEREEEORAE
WESIZHER, T—2 74 bOSAT B HIED AT & L
TELICEE I ol EZ NS,

Pl S Gl s S = - | B 0 3 7 s <R < | B A N RV
TRLlR L C & 7%, FHUSHZILE G 12N A3 5 4
J@CH b, Mo TSRO S OB % WS 5 720
2, FHUERA oA (Fig. 6) 2B 23— 7 A4 Mg
EF v — MEIZET 58 FEOREB % Table 4 1I2F L 7.
ZORIZINE T=V 7 A MERTF v — MENEBT S
JEHEIT ISR E (B R o TWwD, F v — MEIZHILX
TITAMATERE TS <, fulX & 8 H il T3 R e
LW bbb, T2, a—2 74 MEIZERE L
CHREHRER RIS AMATERBEF T L Th k2w,
INHOZ LI, WEICHEE R > T2 & &R
LTCWaH, R TR7IEEE) i & OB RIS
HTIEHL2TIE 2, SHRoOMEDOM#ENEZEIND.

&

S OFLNIEH D EIRRAFELAPITHIZE L 726 DIZHi 7z
AR ZMA TN Loz boTH Y, FEFHIZHILE
— L & WO AT R IIE S R A THREE W w
7o EHIT, AWREFLDODLIIHICY, AR
Yo Dtk E G L & B R 121, RWIZRERR LT
Wwiezinie BIFRRETHHEEEZRZOMIIGEEZRIC
EHRRHEHRE V2w Al BRSO IES L &
ISR ERR A SO A IR B2 I IHSERIZH 72 D),
THREWZwiz, T, AHETDH B EILKRFEOKRE
e EARATE L, FEICARR TREE RSV
7272E, BRRECEE SN DR AL, Lhb
&S 5.
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