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Abstract: Petrographic properties of 12 layers of Late Pleistocene tephra which can be observed at the
southeastern foot of the Akagi Volcano, Gunma Prefecture, central Japan are described. Detailed
examination of these tephra layers reveals that Ag-Nm2, Ag-UP, Ag-KP tephras comprise a few fall
units representing different refractive indices of orthopyroxene and hornblende crystal grains from each
other. Furthermore, Ag-MzP3, Ag-MzP2, Ag-Nm2, and Ag-UP tephras represent largely different
refractive indices from the property of the majority of the examined tephras. These petrographic features
are important for identification and correlation of these tephra layers.
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Fig. 1  Distribution map of products of the Akagi Volcano.
Modified from Geological Map of Japan 1: 200,000
“Utsunomiya” (Sudo et al., 1991).
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Fig. 2 Index map showing location of the examined outcrop.
Base map is Geomorphological Map 1: 25,000
“Kozukehanawa” published by Geographical Survey
Institute.
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Fig. 3 Columnar section of the examined outcrop and histograms of refractive indices of orthopyroxene and hornblende crystal grains
contained in tephra layers.
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Fig.4  Comparison of refractive indices of orthopyroxene and hornblende crystal grains in Ag-Nm2 tephra measured by this study

with those reported by the previous study.

LIZHA (1990) 2R L7ZL v VNOEIEHT RO
IZHIBd 52 &, Ag-Nm2 2 KIETIEREER N W &
M HE LT, A (1990) AUR L =R EA OREHTIL,
AWETOTE - ED2o20 2=y M BNEASLTNHS
RS B 5. F7ZWTH - HIF (2003) HR L 72 fEi
AMEDFIZ B2 =y MY 5 BUED 5 ERELL 72
MEIOTREMEY b 5. g A (1990) HTH - B
(2003) TIEHARNGOEITRIT EhTHEW=D, fA
PA DRI EOCEHRIIARE LD TE R B,

T/ O8fA (Ag-UP)

ThED2Z=y F0~3D4DODETFI=y MY
bhd. HIEPIEDI=y FEFIELARE L,
ZOIErHFNEL - A &L, F2=y 1~ 3
IR ROALEEDD, &R FEFO2=y 025
BAKASHER I WD 5 72, FAORITRITIEE
D=y F0H» 6 EAMIZIAT1.700 ~ 1.704 (1.701 ~
1.703), 1.700 ~ 1.705 (1.703), 1.700 ~ 1.707 (1.701
~1.703), 1.700 ~ 1.708 (1.703), A AIFZ=y b
156 Efiicmnd 1.681 ~ 1.690 (1.685), 1.674 ~ 1.685
(1.677 ~ 1.678), 1.683 ~ 1.689 (1.686 ~ 1.688) L%
b33 (53, SHERUHE1IR). RAELDRITRITS
2=y METOKRE LERITALRLWD, ARG T
2=y b 2OJEFEDOAME R TR MEZ R L 72,

AR (1990) 13 Ag-UP % ZRODEETF 1= I MR

TEBELELTWBE00, fIFEADEITEOHE 1
FOAT, LYY %1.695~1.705& LT3 (55[X).
gk (1990) DX OHL 5 7 Hh 5FARNS E— F
fEiix (1.698 ~1.703) TH 5. #HA (1990) =i MK
LAORBHFRIGR ENToan, F20TH - HiHk (2003)
13 Ag-UP ORPFA DR % 1.700 ~ 1.705 (1.702),
AR OMITERE 1.675 ~ 1679 LT\5 (5.
A7 TEFTEOG ORI RIZED L=y MZBWT
LEA (1990) 2/RL721.700LL FDOL ¥ Y DIEAD IZ
MRTZX D57 LRV ARNEORT A DT
i, 2HDIEED2ERHBELEDD, A (1990) LHH-
B (2003) DfEIc kX HEAEBZEE AV (H5X).
—7J5, WJH - #iH (2003) A5 L 7= APIG ORI 1
AHEDI =y P2 EIFIF—FT S CGHE5X). L
ML=y F2OMEITZI=y P12 =y F 3OfEIZH
NAZBIEN 20, ZOMEBIAT 7 5 OGO EE
LEMTLEEDBENTHAH. DLAKT T FiE2
=y FZEICANADIRITEN R R S L0 D T &R
MTH5.

FIEBERA (Ag-KP)

Wy A TR L 2B HEELL=y LA XD
BAOPro B3 ERLI=y FD2DODL=y 5K D,
HHEPHEIZ 2002 = P &I, ARAIRE £
ZOE RS, WEkehE &, AR OEITERILL

— 471 —



20104 ZE6l&E Fll/12H

AR 2T R

WE

aHYM ysiAeaS (Ym—_AS ‘Umouq :uq ‘Aead (AT ‘MO|[8A JySI| :MA-}| ‘98uet0 YSIMO||BA 110-_MA ‘95ueI0 110 ‘MO|[8A :MA ‘9o1und (wd ‘JuswsSel) Seuy

93ijouSew W ‘spus|quioy oy ‘susxoJAdoul)o xdo ‘auaxolAdoyrio xdo

uoisodwod |edsuiw AneaH

jusuodwWwoo sjoed

m_zcm\_w A8 .tcww 9SIB0D AUBA OA .bcwm 984800 0 ON_w :_N\_O
(TL9)) 789'1-999'| (80L°L=L0L 1) L1L'1-00L') [ ou<awrxdocxdo [ |-GdZI Sedy oIy wd MAY| W op-g Gl wn smoq T dZN-BY
(CL9'1) 649'1-199'1 (60L'1-80L°1) ¢LL1-¥0L'L oycqwxdodxdo | g-GdzZI Seay oIy < wd MA-3| Gl yun Jeddn
— (60L'1-80L'1) €LL'1-E0L'L oy aurxdoxdo vdZN wd iq (< wd mA-y wuw |-G 82 — ydZIN-8Y
(€89°1) [89'1-6L9'1 (60L°[=LOLL) L1L1-%0L'1 oy IWxdoxdo ¢dZIN Bely o3| < wd mA-y) ww 0g-§ G — €dZN-8Y
(889'1) 069'1-189'1 60L'1L) LIL1-10L") oywrxdoxdo 1-¢dZN wd YM_AE <¢ wd Ay 0l 1N
(8891 'G89'1-¥89'1) 069 [-8L9'L (OLL1-60L71) L1L71-G0L'1 oyqwxdoxdo | Z-zdZW ww Qp-¢ G¢ 20 2dzN-8y
- (0LL1) 21l 1-80L') JWxdoxdo €-¢dZN wd ym-A3 (< wd mA-y 0l cHun
(L9 1-1L9')) LL9'1-899'| (OLL1) ELL1-80L°) oy<wrxdocxdo | 1- | dZI Seay oIyH[ < wd Jq 97Is JB-"D 8 HUN 1BMOT
Ba} 21Y31) wwi — —
(€L9'1-0L9')) bL9'1-899'} (OLL') E1L1-80L') oycaurxdogxdo | z-|dzi Feuy o1 < W A= Mo_ﬂs%&e | o wun seddp | NPV
(089°1) 189'1-LL9'| (GOL'1-¥0L'1) 90L°1-10LL xdoZ3WwZ oy dMa — 3[qISIAUN pa.ia33eds — dMa
(6L9'1-LL91) €89'1-ELO’] (¥OL'1-¢0L’1) SOL1-00L') oyqwrxdo{xdo 1-¢WN wd 1q W GG v UM 19MO7 ZUN-Sy
(¥89'1) 989'1-LL9'} (OLL1-60L1) 21L'1-L0L°L | ou<awrxdodxdo [ Z-zwN wd A5 = wd mAy ww GG 2 yun 4eddn
— (80L°1) Z1L1-90L'1 Jwrxdo¢xdo LWN wd A3 ¢ wd mAy ww 0z-z Gl — LWUN-8Y
— (€0L'1-10L1) ¥OL1-00L | Jwxdo{xdo 0dn wd MA—3[ = BeJ) OILj[ 09S 9ZIS J—0'A 0l 03N
(G89'1) 069'1-189' (€0L°1) SOL'1-00L"| oy wrxdoxdo LdN wd A5 ( wd mA-y wuw G| -G Gl 1 Hun 3
(8L9'1-LL9')) S89' 1-¥LO'| (€0L1-10L1) LOL'1-00LF | oy<cwxdocxdo 2dn wd A3 (C wd 4o = wd mA3) ww 0§-G 0¢ Z ¥un dn-2v
(889'1-989'1) 689'1-€89'| (€0L'1) 80L'1-00L"L oy<wxdo(xdo £dn wd A8 (< wd Jo-mA Z wd mA-y ww 0g-¢ ov R
(LL9'1) L19'1-199'1 (60L1-80L1) OLL'1-10L'1 JWoy’xdo IdH . (wd Jo-_mAyww G|
Lo 1-1.91) PL9'1-899 ] (60L1=L0L°1) 01 L 1=G0L ! WOy Xd0 ZdH wd J0-MAwd mA-y . (wd mA-yyezis o | 0TI - dH-H
(GL9'1-€L9')) L19'1-899| (90L71-S0L'}) 80L'1-€0L'| Jwxdodoy LdM wd J0-MA 97IS O 'A-"0 5 uun |eseq
(LL9') 6L9'1-0L9') (80L) 0110 uewéo%g 2= ud oA Wl g2 001 Jun wep M-8y
(GL9'1-2L91) 9L9'1-L99') (6041 ~80L71) 0LL'1-G0L'1 Jwxdodoy (=) ' :
WL9)) LL91-0L9'} (90L1) 604 1-G0L'| xdo3woy 1d10 wd mA" ¢ ey ol ww op-| oy 1 3un
. } } . } . ) (Feay 21|y Ww gg—1
(GLY'1) LLO'L-1LO'L (LOL'1-90L’1) 80L'1-GOL'| xdogucoy ¢dT10 Seay oy C wd mA (891und) ww g | 08 Zwun
(PL9'1-8L9')) 9L9'1-0L9} (L0L1) O1L1-€0L') jwxdodoy ed10 Seuy oy wd 9ZIS JB-"0
— — — — wd < ey ol Www (-97ZIs 0 0l R d10-8y
(Pu) oy 40 xapul aARoRIOY (4 ) xdo jo xspul 8AROREY _M_M_“__MHVM%MMI ‘ON 9|dwesg jusuoduwod s|oiued 8ZIs uledn wwmﬁﬂcvw_;._. uoIsiAlp Jun | eayde]

's1ake| eayday pauiwexa aup jo saiuadoud olydesbosiad

TGRS SRR O € L LAYNEYW

TalqeL
Fl

— 472 —



AIKILHEFR O % IIEHHE 7 7 5 OitHes AR R - Fhi)

hornblende (N )

orthopyroxene (y )

wy (= Ly =] wy (=] sy = w o wy
8 ) ) 3 3 2 2 4 = = =
L | | | | | | | | | J
not reported — R Suzuki (1990)
L 1 1 1 1 1 | [ | 1 |
) ) I I 1 I T T T 1
— e Machida and Arai (2003)
10 15 7]
10 Unit3
5 (UP3)
0 | l|| | || 0 111
10 15
10 i Unit2
5 I (UP2)
: A 1 1l . 111
This study
10 15
. 10 Unit1
5 (UPT)
0 1 | 0 M | [I]
wn o 7a] (=] w (=]
0 ~ M~ @© @ =3
0 0 ) © ©° o} 10
I Unito
not contained 5 i I (UPO)
. 1T

1.695

1.700
1.705
1.710
1.715

%5 AR TRIE L7z Ag-UP 7 7 7 OfUMEA - ANAQIEITEE 2h g TICHE S h 2 mirR L o ik,

Fig. 5 Comparison of refractive indices of orthopyroxene and hornblende crystal grains in Ag-UP tephra measured by this study

with those reported by the previous study.
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