B FIALAT TR, 55 76 &, 55 3 7, p. 149-162, 2025

B¥Rk - Report

KFREZ, FXRBERILREBTHS N KUIREEZDOTFENEZER

SATO Yoshiki (2025) Preliminary report on volcanic ash layers in the northeastern part of the Higashi-
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Abstract: Loam (i.e., tephric loess deposits), terrace deposits, and three volcanic ash layers occur in
three outcrops in the northeastern part of the Higashi-Ibaraki Terrace in Mito district, northeastern Kanto
Plain. Analysis of the sedimentary facies, mineral compositions, and refractive index values of volcanic
glass shards and heavy minerals suggest that the Akagi-Kanuma Pumice (Ag-KP) occurs at all three
sites, in addition to tephra layers that are older and younger than the Ag-KP. The older layer occurs in the
Ibaraki Formation and is presumed to be the Akagi-Mizunuma 6 tephra (Ag-MzP6), based on refractive
index values and surrounding geology. The younger layer is most likely the Aira—Tanzawa tephra (AT).
The Ag-KP deposit around the study area is charactered by a basal unit of fine-grained ash containing
orthopyroxene with a lower refractive index than that of orthopyroxene in the rest of the deposit. Previous
studies have reported similar basal units in areas to the ESE and SE of Akagi volcano. This distribution of
the basal unit is generally consistent with that of the thicker part of the Ag-KP. The spatial distribution of
refractive index values indicates that a precursory eruption might have occurred before the main eruption.
This hypothesis should be evaluated by further studies, especially geochemical analyses that provide
insight into magma mixing during the eruption event.

Keywords: Akagi Volcano, Akagi—-Kanuma Pumice, Higashi-Ibaraki Terrace, Quaternary, tephra, Kanto
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Fig.2 Comparison of Upper Quaternary stratigraphy around the Higashi-Ibaraki Terrace. A marine oxygen isotope
curve (left), LR04 stack, is based on Lisiecki and Raymo (2005).
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Fig.1 Geomorphology and geology around the study area and
location of the outcrops. A: Index map. Loc. A is the Off-
Kashima core (MDO01-2421) of Aoki et al. (2008). B:
Geological map of the northern Kanto region. Geological
information is modified after 1:200,000 seamless geological
map (GSJ, AIST, 2023). Location and classification of the
Ag-KP are based on Suzuki (1990), Yoshikawa et al. (2010),
Sakata and Nakazawa (2010) and Yamamoto (2013a, 2016).
Contour of thickness of the Ag-KP is based on Yamamoto
(2013a). C: Detail geomorphological classification map
around the Mito district. Geomorphological classification
is modified after Suzuki (1989). The base map is a shaded
relief map of the GSI maps (GSI, 2024).
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Fig. 3 Columnar sections of outcrops. Location of the outcrops are shown in Fig. 1C.
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Fig. 4 Photographs of outcrops. Location and columnar sections of outcrops are shown in Figs. 1C and 3
respectively. Yellow colored scale in A and C is 1 m long. A small hoe in B is about 53 cm long.
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FRIRGHACHEL D KILIKRE & 2 D PREBER (i)

WhoksdT 7 I (T32) R ENDE. ZO N
12, KAGEREL, HIEREEMREOHERE D 6h 3.
IR I3V A L | 24 mmPE S DM A k& L,
Kt~ u MRC ORI ARE 5. £72, BWEIZY L
MREU DR~k & Ak & U, FIESHER A RS
5. LZAEZAITHILHEENRATS. BiH»6, Al
RUCA S N SRR T EHERE I O T ReE A & <, T
JUF v XLHERE & 2 % B 5 TENE & 5 \WVI3%R T
HHERII T H B LRI NS, THIZEREL Cnvkn
ORI 5 2 KW DOJEIEIIAHT, <306
mPl ETh 5.

BT EEMERK - T3-1 2 5135t 4 00 (B2 SIEICZT3-10
~@) EFW L 72, ZhZhtE, 55144 m, $91.48
m, $91.54 m¥B LUK 1.56 mIZhi@E L, T3-1@DI3REER
2=y MIFEY TS WThORK TR E G, i
ARG AE B MK, KUT T 2RELEAERD LI
O, EEADESTRIL, T3-10411.705-1.711 (h=22,
E— Ff#1.708), T3-1@751.700-1.708 (n=7), T3-1®#
1.701-1.717 (n=22, & — F1{#1.713), T3-1®»*1.693-1.712
(=50, E— F{H1.707) TH -7z (FE1%&). fibh, %Ll
APAOREITFRIL, T3-10411.671-1.678 (1=30, T— F
it 1.674), T3-1@%1.675-1.683 (n=32, T — F{ti1.679)
T3-1® 731.669-1.676 (n=36, E — F f#1.673), T3-1®
23 1.671-1.686 (n=29, E— FfE1.681) Tdh -7z (1),
—J7, T32ICFEAMARLL GEh, HEMARa%D
FTIPES. kilF o 2 g Ehan, RIS
A2 1.701-1.713 (0=30, & — F{i1.707), W@ PI4H
1.675-1.686 (n=41, E— F{f1.683) Th 7= (F1%K).

5. TENZE

5.1 777503kt
AMHETEHBE L2V ThOZEICENTYE, -4
JEH I B 2 ALK RS (T1-2, T2-1, T3-1) MR X h
7z, FOREIEN25 cmTH VD, WAL B Mok R
~HBE 4 T ORL g & TR E U, FHEEBI AR~
R 4 ZOMRRE G 2=y b) #0E>5. HED
ELTEBEMANGEE RGO &, PR EEE
Boa—aR@hicaonsg Z L oMK LI 2
MULAZEEMRETHY, RESLREE, SWkse %
EET 5L, KKK IZAg-KPIZH & 5 ATREME 2
Fisd TRV B 1K) . MEEMIRIC K 2G4 30T 5 &,
Ag-KPOEFMOEIT R, BEAEHL1.704-1.711, &
WAPKIA A 1.671-1.680 & ATV 5 (MHIZA, 1984 ;
BIFIEA, 1996 5 FAIES, 2008 ; FJINES, 20105 ]
M- i 2010 5 (U8, 2013a). ARFZETIE, BEIHG
DEIFEBELNE DR EEN S OO (), €— Nl
BRI E R TH D (F1£), LiLomi%
XFT 5.

Loc. | COAMERR I N/=TI-11%, MR 4 kil

KRBT, /NTILw i — LA 5 0 GRAFIO KL H 5 2

BEIIEDZIEDL, BEHPORKLZIEET 75T
boLEInsd. AgKPk D d EIETSZ &%
ERT DL, 944 kallBFEOMIS3 ~ 212 L7277 5
Tdh B REVEA BN, ZORFHICER L 2-RET 7 50
AT, KIUA 7 ZDIEMREPFANNTH S Z Ln b,
T1-2{ 35 R FHR T 7 5 (AT 5 29,428-30,148 cal BP, Smith
et al, 2013)IZxtlbEh B LEZ 6N % (F1£K). TI-1+
TREEAN AL KOCE AR EEN D2, Thbid
ATOJEHTR & IZHMTE L, AgKPOZhEEHBET 5
((B1F). 2078, TI-1IZATEERE L, ZRIGICHE
Tl U 72 Ag-KP2SIRAE L T B ATHEME A E .

Loc. 3 CHEGE X M 72T3-21F, Ag-KPL D & FALIZfiL
BT5Zeh5, A Ldddkak D dEv kLK
HMilbxh s Z & i3MFETH 5. T3-21dAg-KP & FHPI$
DR ERT A, KFENNEL, BEBEHNZ &5,
Ag-KPX O & /B2 WK & 5\ 35E 7 O KL DI kS
ESEITH B Z LARBEhD. HEAKGDEIT
EPRAg-KPLD &R E <, 1.680-1.6861Z — 7 %D
:tﬁ%@ﬁﬁé.:hewﬁﬁtéﬁ#5?75ab
TiE, FWGEHT 7 5 (Ag-0K), #AIAideT 7 7 (Ag-
MzP6, #9100 ka5 LLIJG, 2013a), #RIRKIEST 7 T (Ag-
MzP8) 5 Z 655 (1K), ZD 5 H5Ag-OKIZAIA
W2 5L R A TFNICET LCH D @ikiED, 1995), K
FPHUS TR EFIA 20, 20729, Ag-OKIZxtbah
B[RRIV EFE X BB, Loc. 3D550.7 kLM (58
1XICDLoc. C) T, FKIKFE T EDORMEER O T A7 Ic "A
izt X B IREHERI A A S, D& h IS
FA U 72Ag-MzP8 M RAE S 5 Z L s X hTw 5 (1Ie,
2013b, #5[X). Loc. 3 TIZ/EWIPEERE X80 6 s
728, T32idZh& D E EROKIKEHIZEEN D &5
Z6N5. HoT, Ag-MzP8IZH L& 5 alHelt & (K
EEZoNS. Ub»o, T3-21dAg-MzP6IZxtHd 5D
DIREBUTHAH I (H3X). Ag-MzP6 3R A2 5
FALR~H A IR T L2z & e S (LT, 2013a), 7K
PO 5 5 Z L CREI R, £72, RkkE
B I OZ OMYEIZIZ0n-Pml RK-Tz HAET 5 Z &4
WE XN TOBH (AR, 1989 5 KIF - 1L, 2011 ;5 17T,
2013b), Ag-MzP6iZZ N5 L [ARRICMISScIZIEM L /-7
77 (LJT, 2013a) TH D, FEEIMIZEFIEL &,

5.2 REREAHMIREFOHMTHE

F2EBIH TN LS, ERIRE O HZIX 57
2 B R IR E R T RIBORLENS & 5. AhfF%
DLoc. 3IZEHFHT 2 &, A (1989) BRI A (EHK
I HA - MISSe ~ 5¢), THRIEA (2001) A3tml H BRI :
RAEHE R =M1SSe), KT A (2013a) 23 HEFEG L
A R MISSe), 1LITT (2013b) Aitm2 1l (KR
it MIS5c) L LTW5,
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Ce w) B ) A
1 - Higashi-lbaraki Terrace — i
| - g (Loc.3) L
Kita-Kanto EXPWY Lo
30 . Uwaichi
_ _ i’ 1 Terrace
i V. amy E—>» L
L N\ 22 .r?
E ﬁ» Loam A\ el Ag-KP -
AWM A A T R LR LR L E b oty %:g ;7 ST Pr
T vz ' .:‘ vvf A 1 T l g'. r
Y\ V. H
Thoes] W Ibaraki F. : i
20— zg Loc. C)_
T - ’ (upper -
c | ‘a'n_ descmmm=mm === === === === mmnE L
S
E i
PR 5 525 O K Y | 7 CT T B
3 .
w e L S (Y | T~ 28
10_J Miwa F. (lower)
i Miwa F \_
[ Gravel Tuffaceous mud
’ [ Jsand B Pumice i
b RIS S %21 Sand with gravel Volcanic soil N
PUARE RS == N LLLLLLLLL Silty sand I Adtificial soil | |
| Undivided [ Mud N value -
Middle Pleistocene strata Sandy mud 0 B0

==== Strata boundary
---- Strata sub-boundary

>50 -

20 Distance (km

) 3.0

HSX HERA-B-CICH U 2H PB4, VA - 27— 3 ¥ (FiKBIAARIIZET, 2024) DA — ) ¥ 788 KL UK

TWFFEDREIRK (Loc. C 5 LUJE, 2013b @ Loc. D 5 3A,
1K CIZIRT.

Fig. 5

1975) 12D TER. Ml B KR =) v BB oM E

Columnar sections of subsurface geology along the A-B-C section. Borehole data are based on the Geo Station (NIED, 2024)

and previous studies (Loc. C, Yamamoto, 2013b; Loc. D, Sakamoto, 1975). Location of the section and borehole data are

shown in Fig. 1C.

Loc. 3T, O — ARG Ag-KP (%944 ka) A3
RO oN, T— LD FAIZIIMIF v FILHER & Z
NAEE D BEENE 5 5 WX BRI & e < h b
KypBO—HARO SN HiETERLZEDIIZ, £
D FE OV BERIZIE, Ag-MzP6 DATREN: & /N T
TIWPET S, 2025, Sk Ldloc 31k
WTIE, MISScHICTNI OB % 521 % 3 T Ty
HEREL T Z LR e hs, Zhud, wTRETEIcH
LTt (2013b) DifEdn %, HEXAICEE U Tides
(1989) DHfEEHD —BE TN ZNLFTH8DTH 5.

LEEOMRE S F A, HRKIREG M HILIR I O HikrA-
B-CIZ¥F 2 Wrimlxl (35 5X) #/E L, HMHVE 3 Am i
DWTPRMICKRETT 5. Kl Bl & RS
Hh A JEVE ~ MRS AN B Y] B (5 1IXC). BRlE LT,
Loc. 3% X UBEAEAR — ) v 7 ¥kRHCN A, 1LJT (2013b)
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DLoc. 5 (55 1XCPDLoc. C), IWAIEA (1975) DHH T (55
1XICDLoc. D) DFHAKX & BHEL, WrifiiZffE LR L 7=,

HRIRGEH T, Loc. 3 THERIhI-u—LEE &
CRIRREBIRBIZ A $ 5. KW@ kE < LT2kE
Wy X, BRI 1525 mf IS, IR
12-15 mfEIS 3§ % (GBS . K LB ik ie
~TWPEHERE & Ttk e U, YR Ak eI ViE 10 L
TAERT. —H, XTI, 1Lt (2013b) THERH &
T 5 K12, ME40-50 L1 EIT3¥Ed % i EE ~HaR
U0 WEHRY S D, [FWSEIRM)I (1-PN) | (UL,
2013b) DM A O FTEAHERPNISMH Y T2 LHEE S 1 5.
FhwiE & D T, BIE10-15 miEE OJeE ~1bie
BHERIA A L, 2 O FAICIZHEE ~ B R 28
AT B, 2o OHER W Xl oo v (IR HE
W5 IO I W TEF IZRD 5 R, 1ITT (2013b) %
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ST 5 L RARE TEH & MRS 5. Jel 4 kgiei I VG
10-15F2E LRIk &L D E > T 52, [EfEL Tk
V. YR~ W EHERE YN W XS D Loc. ClZ ® A
4% (IUJC, 2013b). 7=, WOEEE ~WBEHERYIIIES
04 mffE & D & TR L, 1LTE (2013b) DO RAIH
AN (M-PH) | D50 25 4 FEIH U 7= HERE 12 k) L &
NpiifeEehs, ME—5-0 mfiHE&kD & FRIZAS
N, NE S0 DA T 5 e R & A
ZEn 5, 117E (2013b) D HIF X 5 H3[ AKX 53 EHik ] &
L7z5miE k0 SO T 2B A BV EE X
55,

Wi XL <, RARE TE8O BRI RE)E 35 migE
DOWHERE 253453 5. 1LJC (2013b) T, Loc. CTHERR
SNz RHIRE T8 % B 5 iR & Kbk 0 — 58 & R L
THD, ZOWHRBIIRILEh 2 TSR RE SN S,
72720, WARIE A (1972) R T - BEAT (1982) 23 Wi [X]
LSO FHE & L E R L T Z LR, BEEO
B NOHGER PR BN L A ZET 5L, ZOWHE
Jeg >0z b A RS B W HER A & B T g
HedH5.

5.3 Ag-KPO#%

Ag-KPIZHEEUBHEI Moy S, RRIC, FEEIRICHDR
(GEEF L=y b) BT 2 MEEAER ST 5.
I - HiEE (2010) RO BE BT 10 km O Hil 4 17 2
TRARBT AVADFZTE (551 [XBH D Loc. B) IZ#5 1+ 5 Ag-KPD
M 5 & O RCEUE AR B DWW TlE L, Mg~
Y 4 ZORA % FRE TS5 EBI= 9 b EERH100
em) &, F OHPRIED ~foHDR D o 4 2T LA & D & ok
BEAEERETRRES L=y b (FEHS cm) 12X
SALTWA, Wiz Mk 3EGEMOBIRZ, %
ARG NFRE 1.670-1.676 DHEPHIZA 5 DIZH L
T, BAMAOIRI=y Mok TEREPRD OGNS,
W=y b TIE1.704-1.710 (£ — Fffi : 1.708) TH 5 D
LT, BEEH= v b TIE1.703-1.708 (£ — F{f :
1.705-1.706) T, ¥ — 2 #%0.002-0.003 FLE (K< %% (556
XC).

KA FEDLoc. 136 & ULloc. 3T & Ag-KPId I 12 i
AR~ MR 2 Bk & 3 2R L=y F 2RO 6N
EAHOOMITRIE L R A RY. $habb,
Loc. IOFH2 =y F TIX1.706-1.716 DJEITEEZ/RT
DRZODITHL, BEHRL=y FTiEZh LD K
1.692-1.706 DHFIFHIZHEP L, N E—F L DD HERT
Y d 5 (CE6IXIA). £/, Loc. 37TiE, EP2r=v
TL706-1.713 3 VD3 L, BEFLI=y F T3 %2
NHICMATLI01-1.70512 8 ¥ =2 A5 5 (6K
B). —J, WlEAKA DRI R IEHA1.670-1.681 D
& Fh, BEPr=y bEFEH2=y F &ETHL 2
BERIFDOSNEOVEECX). ZTD &SI, REIFET

R & 7zAg-KP T, IRH-PE (2010) & FABRICZ=
N TCEOF A QIR ITRIZZE R0 5 h, MO
# (1.705-1.711 : HTH - HHHF, 2003 5 F AKIF A, 2008 ;
FHINEA, 2010 5 11JT, 2013a) 12 TERWME %2 7R /4
AT BH, X SIKWEITE (1.692-1.700) D & D
LELEGLEVI S D B,

PH - HhiE (2010) & AT TR 6 1 72 Ag-KPHE K

DL g HE 13 ﬁﬁAMﬁﬁﬁﬁ@@ﬁﬂﬁfﬁiéh
Tw3. FlzE, FAIRAKLOMMEETIE, kbl 72k

m-¢@@mw@mﬁﬂﬂm(HME,mm®QO
THEIN TS (EEIXB, $1£). ZhbTREE
100-130 emA2fE DHABE~ KBES 4 X OBEARE & Tk L 3
25, FEEIZBemD HURED ~ MRS 5 4 2 O RDRz A L
JRIEWHEREL T 5. F£72, FiARE/NMUTEDLoc. J (HLITT,
2013a®DLoc. 19) TR & N 7zAg-KPiZ, FEIF49 cm, #Ml
B~ P A 2O A R E L, 2 ORISR
W 5 2 2 MUK ALK RE O R HE S FLIR & T B (LT,
2013a, 1B, F1K). Z0D XS AIEEE ORI EHEZ,
FHEHIS (Locs. H, 17 &£, FJINEA, 2010) RFEH, HM,
Bk~ H L (Loc. K72 &, 1LJT, 2006, 2013a), #
PEREHIR (Loc. L, MIJF - Hid%, 2023 5 MifF, #4(5) T
BHE XN TS T EEIXB, H13K), MRS % < i
DTN RNE IR TS, REENELS BEL XhT
WATHEME R HERR L 2 s, BB L -HR e &0 T
iS5 &, Ag-KPIEEIZHIDRIRE 2 £F 5 M3 ARkl
OREBER~FHEFEI > T RIS (FH1IX
B).

AN OHRFER~F R AT, EEFL=y bD
AT, 2O EMOFEHL= 5 b2 KA
?5 EHHliE LTHRMTE S (1K), 2Ok

&, AR ONTEE TIREEE T A, BERERUIS AT &
D WS THET, KRR TOFHEHIZ W THER
T& 7z, BREtHg s K OHRHE TE, IO MR G
DHEEEIAHTH S LDD, 74 1-5 mm, 1-2 mm
BEOBH%#FEKRE L, AR LT 28R e
LTOURINTOS (1R, BRIEA,, 1996 5 AT,
1981). ¥, X HITH T ORIk s I OV A 2% Mok
TIZAg-KPORHMI 5 EHACHE A 2 <, MKz 3 KO B
HEALDFERIIAHTH 5 (F1Z, WAREZE,», 19725
WA, 1975).

Pbnr s, HISKILORER~mHE ST, Ag-KP
OSSR BT R A Z LIS O il & Fig B TRERE DS N IR
Ihp. FRC, HWEH2= v M, KETEOE;E
AEat KINKEPHERT 2 Z &%%&&#5 e
(20132) TR E M7= Ag-KPDJBIE/3 A0 (55 1KIB) & A5 &,
Syl R CERIERA HTNIR D T 2 & 3t A
%, ZOFREERORD 9 AT EAAN103° ~ 104°E
FEN A5, AR O SR~ B R R O SIS
MK RG % 08 5 i oA L BT 5. HHIAD 50720
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C 154 154
Loc.B (Sakata & Nakazawa, 2010)
10 104
[ AgKE v
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i | I | I
&
o <@ 10 104
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e =
® 5+ II I 5
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Fig. 6 Refractive index of orthopyroxene and hornblende obtained from the Ag-KP. Result at the Loc. B is based on

Sakata and Nakazawa (2010). Location of Locs. 1, 3 and B is shown in Fig. 1. Shading in histogram of refractive
index indicate the range of concentrated distribution (red, previous studies; green and light blue, this study).
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