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Stratigraphy and age of sediment cores from the Hatchodaira moor, Kyoto-Kitayama area,
west-central Honshu, Japan
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Abstract

Hatchodaira moor is located at an altitude of 800 to 820 meters of the water source of the Egaya River in the
Ado River water system flowing to Lake Biwa. The U-Oki and AT tephras have been detected from this moor,
and the environmental changes for the past 30 kyr has been revealed. In the past 30 kyr, the Hatchodaira moor
has three cycles of gravel layers, clay layers, and peat layers.However, the K-Ah tephra (7.3 cal ka BP) has been
not found, and it is necessary to consider the succession of sedimentary records. In this study, sediment cores
were collected from a total of seven locations, five sites from the moor (about 200 m range) and two sites in
branch valley. The lower horizon could not be collected because it hits the gravel layer near 1 m from the surface.
First, the facies of sediment cores were observed, and then X-ray imaging, digital color measurement, initial
magnetic susceptibility measurement, elemental analysis (C, N, S), mud content measurement, major-element
compositional analysis of volcanic glass, and AMS "“C dating were performed. A volcanic glass correlated with
the AT was detected from around 85 cm in depth. The calibrated ages of about 13.4 cal ka BP are obtained from
the plant fragments in the clay layer at the bottom. The U-Oki and K-Ah could not be found in this study. In the

last cycle during the Holocene, there was sedimentation hiatus before and after K-Ah.

Keywords: Hatchodaira moor, Holocene, Kikai-Akahoya (K-Ah) tephra, Ulleung-Oki (U-Oki) tephra,
Aira-Tn (AT) tephra
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1. ZIL®DIZ

AT R (Fig. 1) 12, FEEMNICTE CREBNAROTR BN 0K 5 5 HEE800~820 mO> i E
JEC (EE - AT, 1986), T OEBIIFIEREEFICE T A2 F v — MEBEY — 7 VA (Y 2 TRITEK
ENAIE. HEINZ YT Ly 7 2) 5% 5 (85K, 1990; KA 1274, 2001)e /NT FERREIZ G
B, KT, RBRBOY A 7 VHBEZED SN TWE (K FIZREEDO ) ZOH 1 7 )vid, &
FOILMANT O I L 28 E kD, WEP ST TOBRICHLYTLIEEZ LN,

R - AT (1986) Tld. AL OGRIE25~35cmT1660 = 80 BP (N-3322), 45~55 cm™CT4450 = 80
BP (N-3323), B 70~80 cmT6980 + 200 BP (KSU-289) DVCHAL L L AR TnKILIK (AT: HIH -
Bt 1976) & @RI KILIK (U-Oki: BTHZ 2>, 1981 ; #HEJEIZ 2>, 2013) DT 7 T, e HTic &
DI TAEROBRBELBNEICENTWD, 72720, BRAET7 7 KRY (K-Ah: BTH - #I. 1978) @
JEHEIZRREO SN T W\, £ TR TIE, SEHIC BT 2 HFGLHOERIEL 7 L SRE T 5
72T B AR L 720 AR TR L 722 7R ORER L FRrHET 2,

2. a7REDRET

FH 51X, 202248 H19H L 11 H13HISRIEN D #5200 miZ 72 %57 Bt & 42 7 Br D EF 71 B (Fig.
1B; {54 T2AR, #H5L6TEIAR) A OEl12ARKDaTHEZ2, €= 0TI —)— bF—H—
(3£ 1ZRoyal Eijkelkampt:#2) |2 X V) FRELL 72 (Figs. 1 and 2)o S RIOFAAETIE, EE100 cmE TL 2K
WCTEhhole b, HESTIIEET AW EREEIS I 7RI THOREHEL Z 2 5N LMY
R4l abiitEs 7ay 738 5-BL; E110 cm& §4) & L CERILL 72 (Fig. 3)o

L7z 2 7 eHE, P OWEER2~S v s - fhid e, RREBICBILL TBY (Fig.2). @ -
il (1986) 2378 L 723D A 7 )V DS T 5. HIASOEESS cm> 5 /37 )V 7 + — LRI
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Fig. I.Location maps. (A) Satellite imagery of central and northern Kansai area issued by Google Map© showing locality of the
Hatchodaira moor, (B) GSI Map of the Hatchodaira moor and its surroundings published by the Geospatial Information
Authority of Japan (GSI). Solid circles with numbers indicate the location of coring sites.
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Fig. 2. Selected columnar sections (Locs. 4-2, 5-2, 7) of the sediment cores from the Hatchodaira moor. Localities of sampling
sites are shown in Fig. 1B.

Fig. 3. Photographs of Sample 5-BL. (A) Outcrop along the river bank at Site 5. The stratigraphy is almost same as the adjacent
core sample. A scraper inside white circle is for scale. The white arrow indicates stratigraphic position of the block sam-
ple (5-BL). (B) A block sample (5-BL) collected from the lowest part of the deposits under water surface. It is a clay layer
containing many pieces of plants and wood, and three “C dates were obtained.
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3. a7 RE DI

a7 HEORBMEZEIL L. O L, a*, b)) e, X EEHRE. LRSI (C,N,S). I LEE,
2 SHEEE, SRENE. KL 7 A0 TS LM (Si - Ti- Al- Fe - Mn - Mg - Ca - Na -
K) 0T, I EE =547 (AMS) “CHEMRME 21T - 720 BilE T Y ¥ vEEash (a=h 3 /7 vyt
%, SPAD-503) . X#RE-FHZ L THESMTIES Lo ICHIKIERE N I 2 — 27 2 OXHMRAEE (f A —
T 7 RNEHE L, ITX-S40T) & ool (—EH A > 74 7 4 v 7 %8, FLASH2000), #)
WAL X R EAE R O REALERET (Bartingtonfh 3, MS2), FE R LA A AT IZREAR K HLE R D
IANF = HAIXHE~ A 707 5 F A% — JEOLfH#, JSM-7001F & Oxfordft:#¢, X-Max, AZtec) % fifi
L7z “CAEAMEE (BR) M2 seit JAAA) IZIKEE L. “C-AMSH 2518 (NECHEEL) % v
720 B, —EEEOBE - TV ) - (AAA) WLELE, FRILEEFRS: (OUS) & 5 Lo I HiER BRI
WI2—T7 4 (FM) THITo 720 "CHEM BP) 1E. "CHEMR-EEMRT— & £ v MntCal20 (Reimer et al.,
2020) & 2> ¥ 2 —% > 7 hCalib 8.20 (Stuiver and Reimer, 1993) % i\ TIE4E (cal BP) IZH1E L 72,

4. R EEL

AMS"“"CAEMHE DAL F % Table 11278 T o HASOFETH (5-BL) 7 HERIL L 7235 O FAfE X, 11,600
+ 40 BP. 11,610 = 40 BP, 11,530 = 40 BP& (2T~ L THB Y. FEE69-71 cmD NV 7 50k (HIEH
W) T6315 = 30 BPTH 5 (Fig.2)o — 7+ HsT4D2%H I 7 (4-2) TILEEET5-80 cmT6930 *+ 30 BP,
45 cmT230 = 30 BP, A7 TIEFE LiRE45cmT380 = 20 BPAMH LN TWA, ZNENDEL
1EJE AR Ui 113,465 cal BP. 13,474 cal BP, 13,398 cal BP, 7218 cal BP, 7751 cal BP, 207 cal BP,
459 cal BPTd % (Table 1),

Fig. 4122 7 RF4-20 5 H 61 % 7R3 WIRALERIE, EESO cmf L Tl b E < . P OWEERE O
BEZITTWDEEZONL, EPSEEDHULEELRT, —FH. CNHEIZ20~50& &\ H
Ly BERREWICH R T2 ERW EEZ o s (FHIED, 1982), T4b b, HiraffETid, A
B 2> & OWEED T ALA R LI S T BARDSE 2 H AT & ) RBEBETH - 72l H 5.

Table 1 AMS radiocarbon dates of sediment cores from the Hatchodaira moor

Site No.* . Medi
! (,3 © Depth from . §"%c#+ Conventional Lab code Calibrated years range in cal © 1?],1
Cotila o eteny TR s wEoeiEDy  NARA) BRlrohbly Rty Dol
No.) L) -age (BE) P ¥ (cal BP)
0-23(9.1)
Plant i = 146 - 218 (44.6)
4-2 45 — -29.2 230+ 30 221354 265 - 314 (45.2) 207
413 - 421 (1.1)
Plant 7680 - 7800 (88.3)
4-2 75-80 : -27.3 6930 + 30 221913 7751
fragment (3) 7805 - 7836 (11.7)
Bulk (SOM) 7164 - 7284 (95.6)
- . =il +
5-2 69-71 3) 18.0 6315+ 30 221912 7291 - 7307 (4.4) 7218
Plant 1323518 550] SH(OKATH)
-BL 110 -28.2 11,600 + 40 2B 2T 13,4
2 fragment (2) 8 i = 13,552 - 13,578 (9.9) =362
Plant 13,354 - 13,389 (7.1)
5-BL 110 fiamment (2) -27.4 11,610+ 40 221358 13,396 - 13,517 (77.8) 13,474
- 13,548 - 13,582 (15.1)
5-BL 110 Wood (2) -25.0 11,530+ 40 221521 13,314 - 13,476 (100) 13,398
Plant 328 - 371 (28.8)
= o +
7 45 st (2) 27.9 380=20 221356 429 - 499 (71.2) 459

* See Fig. 1 (B), ** SOM: Soil oragnic matter, AAA treatment at (1) OUS (2) FM (3) IAAA, *** Measured by AMS.
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HASOEEESS cmD /N T )V 4 — VELK LA T A (Fig. 4) O E LS H I, %930 cal ka BP
(Smith et al.,2013) DATDO b D & —FHT 5 (Table 2)o L2 L. SN LD THThLMjFHEHEO 7T v
7 AR OBIETEEN K134 calkaBPTH DL 2 LMD, ATOFHMHETH L EEZ OND, AT, HE -
TriE (1986) OHLEIBDOFEE188-202 cm”Ze & & ) TLOBETHI SN TEHEY) . T OFHEEY b FRIE88-
90 cm7* 5#J10.2 cal ka BP (Smith e7 al., 2013) ®U-Oki & FLIZFEO 5N T 5, S RIOFHEFEAT & 13T
W URETH Y, INEFIFET 2 WHEED D 5o

Table 2 EDS—-EPMA results (major-element compositions in 100% normalized) of glass shards from a depth of 85 cm at Site 5 in
the Hatchodaira moor

Si0, TiO, ALO; FeO™ MnO MgO CaO Na,O K,0 Total* N

5-185cm Ave. 77.65 0.17 12.09 1.25 0.03 0.11 1.13 4.10 3.47 93.83 27
s 0.16 0.06 0.09 0.08 0.07 0.04 0.06 0.08 0.07 1.82
5-285cm Ave. 7764  0.14 12.09 1.26 0.06 0.12 1.16 4.07 347 9322 27
ls 0.6 0.07 0.10 0.10 0.05 0.04 0.06 0.08 0.09 1.20
K-Ah (Typel)" Ave. 72.85 0.55 13.18 2.89 0.12 0.58 2.45 4.50 2.87 9445 6
K-Ah (Type2)” Ave. 74.13 0.54 12.82 2.53 0.08 0.46 2.04 4.43 298 95.10 22
AT* Ave.  77.52 0.17 12.16 127 0.04 0.12 1.16 4.06 3.50 9275 22
Lipari obsidian ~ Ave.  74.65 0.07 13.02 1.57 0.06 0.02 0.79 437 5.46 99.15 35
(ID3506)" s 017 0.05 0.08 0.10 0.06 0.04 0.06 0.06 0.07 0.78

*1 Torii, M. (unpublished data), *2 Provided by Kuehn et a/. (2011), *3 Total iron oxide as FeO, *4 Calculated from raw chemical data.
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Fig. 4. Analysis results of sediment cores 4-2 from Site 4. P: Photograph of core sample, X: X-ray image, MC: Mud content,
WBD: Wet bulk density, C/N: Carbon-to-Nitrogen ratio, L*, a*, b* digital color measurement, IMS: Initial magnetic
susceptibility.
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« ¥

Fig. 5. Microphotograph of volcanic ash from a depth of 85 cm in sediment cores 5-2 from Site 5.

5. fEmE SHOES

ANTZ B 228t oMY O#GNE % RAET 5 72012, 3 7 3RF 2 FRIL CHERE o Rt i<
“CEEMRBEZIT- 720 HONTCHERIIMARBIE EFE L RWiERE o7 777 L TIZATO
B AR TEXOAT, $XTOIT7HED5U-0Oki L K-AMIHRBTE o720 ZHMTH
LA 7V TlE, WO L A, S OWAVARD T & &, Z5E L 7o HEREBREE ANk
LTHEST, K-AhRIRICHER 233 > TR L TW A REMA D 5 6

SEOATE EOFMERT 7 713, AE»50MARZHliT2BEE Loz b, 5%, a7
AELORMEFH A A L. FHERE T 7 T ORBER T 1L % Fv 72 BB #HE 0 % 78 FEFFA % Mt L 72 s

B g

C Om3CIE, EIHFET DIRBON AT AE BB R I8 B Wy PR 7 BR AR (R Y L 7o 4 4E B AR
FML AL EIME - BIELAZDOT, ZHRMEIREZIZILO LT 2B ZEOFKICITHE
W INF il nie, BRI, R ERFE TR PR - FHER A — AR ISR ISR T
M L7z BUBHEREUZIZ, REILBER R AP ERA4E (L) O K WRIZTH D W22 nwize 2 oD
—FRIZ. H AR IR SR e fi B & GRER 5 22H00758) B £ VKR 237K 4202245 F Bl W5 1)
%2 [ STEP-UPHFZEE: | (FREZS 1 OMU-SRPP_SU05) Z MM L7z it LCHELZEL T,

5 | H STk

AT - 5 REA - PEIEE - AR 5 (2001) AL/ iR o 32 . Hhis R (555 01 HUE
B, HUE AT, 102p.
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HAGEER

BEMICE CLRENKRADILE S % KA IO E-800~820 A — MVIZALET 5 /AT F 1L, AT
(#730 cal ka BP) & U-Oki (#9102 calka BP) 7 7 I 25 S, Hol3 HEM OBEEEA BN HILE N T
W5, K-AhT 75 (73 calka BP) 13RI NTE ST, HERLHOWR L ZEETLLEN DL, K
e i, W (89 200 m &) 5 55001, SZBDO2DF ORI F A S 2 7R EZ R L 720 FEE
HIE, HIFRD 5100 cmilt { OB IZ47- 5 72 DN T X Lo tze T T REIORBHEIE ., X,
BIEE.. R LEREE, TRSH (Co Ny ). SiEllE. “"CERIME LT o720 HEISOW ETE
JHA 5%913.4 cal ka BPOER D S 720 EEESS e T2 HATICRT L S B KILA 5 A (FRHERE) 28
R EN7205, U-Oki & K-AhZROH 6 o7z NTHTIIEHOZEH I 4 7V TIZK-Ahfi £ D
REERDR > TV R WITHEMEDS E V.
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