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The geological age of the Lower Yage Formation in Yage, Hamamatsu City, Japan is estimated to be
at marine isotope stage 9 (347-367 Ka) from stratigraphic examination of tuff, which is found from the
lower portion of the formation.

It seems that the paleovegetation of the surrounding area was a mixed forest of the evergreen broad-
leaved trees of a temperate belt, deciduous broad-leaved trees, and needle-leaf trees, such as Abies firma
and 7suga sieboldii. This is on the basis of comparison between the present vegetation and fossil plants

of the Washizu Mud Formation correlative to the Lower Yage Formation.
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Outcrops of the Lower Yage Formation
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FIGURE 2. Locality map of geologic columns (Fig. 7) of the Yage Formation and correlatives.
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Hamamatsu City

L1 Yage, Inasa—cho, Kita—ku

L2  Hainoki shrine, Hamakita—ku

L3  Osakabe community center,
Hosoe—cho, Kita—ku

L4  Ochiai bridge, Hosoe—cho,
Kita—ku

L5  Aburaden, Hosoe—cho,
Kita—ku

L6  Ime, Hosoe—cho, Kita—ku

L7  Ina, Hosoe—cho, Kita—ku

L8  Isaji, Nishi-ku

L9  Oohitomi, Nishi-ku

L10  Yamazaki, Nishi-ku

Kosai City

L11  Honko temple, Washizu—cho

L12  Atsuta shrine , Washizu—cho

L13 Bouse, Washizu-cho

Toyohashi Gity (out of the Figure)

Hosoya (cf. Fig. 7)

Ikobe (cf. Fig. 7)

*

Light gray
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Crocodile
fossil bed

F3-Clay bed

fresh water
fish fossil bed
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FIGURE 3. No.l Outcrop of the Lower Yage Formation in Yage (disappeared now). A : Outcrop (in 1969), B : Part of A.
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FIGURE 4. Columnar section of the Lower Yage Formation in the No.l outcrop of the Yage Limestone Quarry.
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FIGURE 5. Distribution of the Middle Pleistocene formations correlative to the Lower Yage Formation in the west part of Shizuoka
Prefecture.
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a. Lower Yage Formation (loc.: Fig. 2-L1)

Altitude
m

AAA AAA
Upper

Yage Formation

<«  Dark reddish—brown clay

AAA AAA

63 Wi

Pumice of F2 Silty fine sand bed —p

Lower Yage

Upper of light gray
volcanic ash bed

Formation
] Yage Tephra

56 EATATATATATATA A"

Yage Tephra (pair)

1 ——1— Limestone
I

b. b1. Sahama Mud Formation ( loc.: Fig.2-L8)

3019 o © o Mikatahara
o o g © Gravel
AT a A aTar Vo
o L] o
L J ® 64
e o © °| Kamoe | «— Ha—4 Tephra —>
20 1 ° ® o Gravel (fine, about
e © o 3 cm thick)
Sahama Mud
Formation
10
OO —1  Ha-5 Tephra
— ——— Ha—4 Tephra
e © o o
0 -
b2. Tenmahira Mud Formation ( loc.: Fig. 2-L5)
© o o Mikatahara
o o o ©o Gravel
WO
[ ) L °
e ® o o Kamoe Gravel .
Pumice —»
30 Sahama
Mud
Formation  Light gray volcanic
ash bed
o O O (<)
A aTavataratarary
o © o o
20 1 Hosoe
° ° ° Gravel - Pumice bed
° ()
R A A T e e R A e e e e
— Tephra(pair)
Tephra
10 | XXXXX (pair)
Tenmahira Mud
Formation
(<] (<]
(<] o © (=)
light gray volcanic ash bed and pumice (pair)
Bed thickness approximately 50 cm
@] ° (€] wvvwwwy XXXXX
Mikatagahara Gravel Kamoe Gravel Gravel Uncomformity Tephra

FIGURE 6. Geologic columnar sections of the Lower Yage Formation and its correlatives.
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FIGURE 7. Geologic columns of the Lower Yage Formation and correlatives in the Mikatahara and Tenpakuhara Terraces (Localities shown

in Fig. 2).
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MIS: marine isotope stage, (Ka):thousands of years

Yage, Inasa—cho Mikatahara Terrace Tenpakuhara Terrace MIS
Locality (Fig. 2) Regional Tephra (ka)
Formationi Tephra Formation Tephra Formation Tephra a
Upper Mikatahara Gravel Wakami Gravel
Yage Murakushi Sand Akabane Mud
Yamazaki Mud
Kamoe Gravel | pa-g8
L10 Ha=7 === === —mmrms Oisokyuryo (TA1-17?)
L10 Sahama Mud Ha=6 [~ == ===~ e Takayama, Ng—2low
L8, L9 Ha-5
L8, L9 Ha=4 [--=-=mmrmimeme Koushienhama (Ksh13i- 7.3
Hosoe Gravel
mud bed of 8
L6 central part of { o g | _ ... S Atatorihama (Ata-Thy. - (250)
L7 Hosoe Gravel & . » L oo Aso1 (Aso—1) .- .- .- 82~84
Hosoe Gravel
L1, L2, L3, Sugiyama Sand
L4, L5, Lower Yage | Tenmahira Mud: Ha-1 | Washizu Mud | At-5 |- ==+ =+ =. = 9
L11, Yage (340)
L12, L13 Terasawa mud | Ikb—1 |Kakutou (Kkt)------ = 93
Miyakoda Gravel Toyonan
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Ak Mud i At-3 f------- - mmm - 1
azawa Mu (400)
lkobe Gravel
A H M d At_z L - 13 ?
rai Mu (500)
Hosoya Sand At-1
Nanane Mud

Modified from Muto (1987), Sugiyama (1991,1996), Machida and Arai(2003)

FIGURE 8. Correlation of the Yage Tephra of the Lower Yage Formation , and the Tephras in the Mikatahara and Tenpakuhara terraces to
the regional Tephras in Japan.

TABLE 1. Heavy mineral compositions (%) of the Ha-1 Tephra of the Tenmahira Mud Formation and the At-5 Tephra of the Washizu Mud
Formation.

Tephra locality (Fig. 2) clinopyroxene orthopyroxene amphibole biotite magnetite

Ha—1 L5 (Aburaden, Hosoe) 2.9 21.3 70.6 15 3.7

At-5 L12 (Atsuta shrine, Kosai) 1.9 210 70.4 0.9 6.2
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TABLE 2. Mineral analyses of each Tephra in the Mikatahara Terrace and the Tenpakuhara Terrace.

localit ref, index ref, index ref, index
Tephra (Fi 2;’ horizon main mineral | volcanic orthopyroxene | amphibole | references MIS Tephra in comparison
8 ‘ | glass i (opx) i (ho) ‘
| | hoobi | 1522-1530 | toa ] 3
Ha-7 L10 upper part of Sahama , Oiso hill (TAI-12)
Mud Formation (bi, ho) 1.510-1.513 1.680-1.685 b
""""""""""""""""""""""""""""" 1506-1514 | | ie7s-1e88 | o 1 i T
Ha-6 L10 upper part of Sahama ho>opx a
: Mud Formation ! ho, opx 1 1.510-1.513 ! 1 1.680-1.688 ! b
""" e s ettt Sl e S R
Hoss : L6 Lo upper part of Sahama ho>opx i 1.505-1.508 | 1.701-1.707 i 1.672-1.676 a
' Mud Formation ho, (opx) 1.509-1.512 1.704-1.708 1.671-1.674 b
1.497-1.505 1.703-1.710 a
lowerr part of Sahama opx (opx, cpx, .
Ha-4 | L8, L9 N i . H
a4 ' Mud Formation | ho,bi,ox) | 15031507 1675-1.683 b 73 | Koushienhama I (Ksh®)
mud bed of central part 1.497-1.501 1.703-1.728 a
Ha-3 L6 of I:_osoe Qravel ho>opx, opx, bi 1.497-1501 1703-1.728 b 80 Atatorihama (Ata—Th)
ormation
: i mud bed of central part |  opx>cpx>ho | 1509-1518 | 1.705-1.712 : ' a : :
Ha-2 ! L7 ; of Hosoe Gravel : : : : : : '
Formation (opx, cpx, ho) | 1.510-1.521 b 8.4 Aso1 (Aso-1)
o s Tenmahira Mud ho>opx 1519-1526 | 1.701-1.707 1.694-1.701 a
Formation ho, opx 1.523-1.525 1.705-1.709 1.691-1.694 b 9.0
------- e i s Py
Yage ! L1 ! Lower Yage Formation | hodopx | 1523-1525 | 1.705-1.709 | 1.691-1.694 | b : i
At-5 L11,L12 Washizu Mud Formation bwown ho>opx 1.703-1.709 1.695-1.700 a
At-3 Tahara City | Akazawa Mud Formation ho>bi 1.505-1.507 b 11.0
At-2 Toyohashi City Arai Mud Formation ho>bi>cpx 1.505-1.506 1.711-1.716 b 130
At-1 Toyohashi City ! Hosoya Sand Formation ho b

a :Sugiyama (1991) ; b :Machida and Arai(2003) (MIS: marine isotope stage)
A. Mineral refractive indices of each Tephra of the Mikatahara Terrace and the Tenpakuhara Terrace (Sugiyama, 1991) , (Machida and Arai, 2003).

. . . olivine clinopyroxene orthopyroxene hornblende biotite magnetite ilmenite
Tephra !locality (Fig. 2) horizon bed () (co%) (0px) (ho) 6D (magne) (lme)
Ha-7 ! L10 i upper part of Sahama | 0.0 : 00 : 35 : 536 i394 0.0 : 23
' Mud Formation
Ha-6 L10 upper part of Sahama 04 00 109 888 00 00 00
Mud Formation
Ha-5 ! L8 {  lower part of Sahama | 0.6 : 26 : 200 : 710 : 52 | 06 : 0.0
: i Mud Formation : : : : 1 1 1
Ha-4 L8 lower part of Sahama 00 00 71 71 786 71 00
Mud Formation
§ i mud bed of central part i i i i i i i
Ha-3 | L6 ; of Hosoe Gravel : 0.0 : 0.0 : 36.4 : 424 : 212 : 0.0 ; 0.0
Formation
mud bed of central part
Ha-2 L7 i of Hosoe Gravel i 00 i 49 i 789 i 20 i 0.0 i 14.2 i 0.0

: Formation ; ' ' ' ; ;

B. Heavy mineral compositions (%) of each Tephra of the Mikatahara Terrace (This study).

Tephra ! locality (Fig. 2) horizon main minerals refractive |ndex. of pumice type hornblende
volcanic glass (ho)
: i lower part of Sahama ! . : :
— | I I I 1.497 1 —
Ha-4 : L9 : Mud Formation : bi>ho. opx : : 1.659-1.665
mud bed of central part
Ha-3 L6 of Hosoe Gravel ho>opx>bi 1.499
Formation

C. Mineral refractive indices of the Ha—3 and Ha—4 Tephras (This study) .
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