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Thermoluminesence Age and Whole-Rock Chemical Compositions of Kami-Yuzawa, Shimo-
Yuzawa, Mimata-Gairinzan Lavas and Matsunodai Debris Avalanche Deposit, Kuju Volcanic
Group, Central Kyushu, Japan
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u_”]]%:‘r g,':::z %ﬂ% &)y 3 We conducted a field survey, and performed thermoluminescence
BB F 14 (TL) dating and whole-rock chemical composition analysis of the Mimata-
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ELoIC

Gairinzan, Shimo-Yuzawa and Kami-Yuzawa lavas, and Matsunodai debris
avalanche deposit (MDA) in the Kuju Volcanic Group, Kyushu, Japan, to
reveal their source, age and depositional characteristics. The obtained TL
ages were 44 £ 7 and 43 = 3 ka for Shimo-Yuzawa lava, 35+ 6 and 34 £ 5 ka
for Mimata-Gairinzan lava, 25 = 7 ka for Mimatayama lava, 19 = 4 ka for
Kami-Yuzawa lava, and 46 + 3,42 £ 4, 26 + 3, and 26 £ 5 ka for blocks in the
MDA. The TL ages for these lavas are consistent with the geomorphological
relationship. Note that part of the MDA is also distributed on Shimo-
Yuzawa lava. The range in the TL ages for MDA corresponds to these lavas.
Regarding the SiO, content, Mimata-Gairinzan lava ranges from 60.1-61.5
wt.%, while the Shimo-Yuzawa and Kami-Yuzawa lavas are 58.6 to 58.7
wt.%. Blocks in the MDA are 58.9-60.5 wt.%, which matches with these
lavas. The whole-rock chemistry, petrographic characteristics and TL ages
indicate that the source of the MDA is Mimata-Gairinzan.

Key Words: Kuju Volcanic Group, Thermoluminescence age, whole-rock
chemical compositions, Mimatayama, Yuzawayama, Matsunodai debris
avalanche deposit
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Fig.1. Index maps of the Kuju Volcanic Group. (a) Location map. (b) Topographic map. The rectangle corresponds
to the area shown in Fig. 1c. The contour interval is 100 m. Solid triangles indicate the summit of each volcano.
Go: Gotosan, Hj: Hiijidake, Hs: Hosshosan, In: Inaboshiyama, Kd: Kurodake, Kr: Kuroiwayama, Ks: Kujusan, Mm:
Mimatayama, Nk: Nakadake, Ry: Ryoshiyama, Sn: Sensuizan, Ts: Taisenzan, Yz: Yuzawayama. (¢) Geological
map showing the locations of the sampling sites (solid circles). MDA: Matsunodai debris avalanche deposit.
The base map is part of the 1:25,000 scale topographic maps “Yutsubo  and “Taisenzan” issued by Geospatial
Information Authority of Japan (GSI).
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Mimatayama

Kami-Yuzawa Lava

Fig.2. Photographs of selected outcrops and geomorphology. (a) Block of debris avalanche deposit on Shimo-Yuzawa
lava (Loc. 12). (b) CIliff of Shimo-Yuzawa lava at Amegaike (Loc. 7). (¢) Kami-Yuzawa lava on the northern slope
of Mimatayama. (d) Mafic inclusion in Mimata-Gairinzan lava (Loc. 6). Diameter is about 30 cm. (e) Outcrop of the
Matsunodai debris avalanche deposit (MDA) and Holocene tephra layers (Loc. 4). K-Ah: Kikai-Akahoya ash, Kj-Al:
A1 Ash, Kj-DS: Danbaru scoria. (f) Jigsaw crack in a block of the MDA (Loc. 3).
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Fig.3. Idealized columnar sections at (a) Matsunodai (Nagaoka and Okuno, 2014) and (b) Yuzawayama.

Approximate thicknesses are shown by scale.
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R, MDA R OEBIZIRL S TR % 2 3%

Legend

- Upper terrace

!‘?& Middle terrace

' Flow mound

Fig.4. Geomorphological map of the Matsunodai debris avalanche deposit (MDA). The dashed
line indicates the approximate boundary between the terraces in the MDA. The base map is
part of the 1:25,000 scale topographic maps “Yutsubo™ and “Taisenzan” issued by GSL



—142—

BAOUERTH 225, BiLsh o wWEEa~ERKED
TlEdH L, InoDFWIBEY Ty —2 5y 7
EXFELTWD (Fig.2f). AHOKESIEIHEAKSm

THH, EEPLTRIZNTTUNSLSL S, £72, &

Upper terrace (N=10)

s
gl AN
oG\,

AN

Fig.5. Rose diagram showing the direction of the
longitudinal axies of the mounds in the MDA. Note
that the dominant direction differs for each step.

AL % R 3R SR O Wi 55 7 K IRHERR ) b IR A%
4dmo7ay 7L LTEENS, —F, EEMOEE
i, EBRORE L TN 2 HIN D 5.

aRiH

1. THERBESLISLERAS

THIREAE B & CRGIRES L, wIindkEa~%
PRt @ BEREE AR5 A B 8 A PO L
Th5., BEIRHEA, TEARTH, HAMEA, R
B, BERFLVBOAEIS LD, AR IENA
7Y T4 v I~ A —F—ZVHIBEETEL, K
W7 2 DA & OWM 2 AHEA AR B R 2> 5
BRI TWw2, HHOREAIZEED? LB THE
F01l~15mm BERTH Y, ImRAKT4mm IZ3ET 5.
UG, PR ERL, Ko BREELTE IR 03 LIE
LIFRO LN, HlAaNAREIIAE CER 03 ~
2mm BEETH D, FAFERIZA T A MR 5
N3, REASLTEWIEM - OE T 5. HREA I3
RAE»SXAF THERZOL ~04mm TH D, W
PSR 5. RUFHEA IRDR~EER CERZ 0.1
~04mmOHAE»LHEHETDH 5. RGO L HR
¥, REAOEIRALITLIZRD NG, BER
BHTHD, BRERLERIROBTE, BEFZ05~0.7mm
T, BRI A A MusRobh, RERYEHE
LTWwWaHEbH 2, AFEIFERZRE02~ 13 mm TR
BEELRL, BAEOGEEND Z & »13H 5 (Fig.
6a).

2. =ZRAmLAE
=MmILAE L, REREE HAEA RS A
BANARILETDH S, WrtAhe (R 7) OTY
ReE BRI D 258D 2 A7 5. BEE I3 RHR A,
EANE, RAHWA, HEiNEL, BREFLIRON
IO LD, AL v E—F =X VB EEL,
AR Ak O RHE A A, BRI O RS
TW3, HEOREAIZAE,»LEHE TEEO0.1 ~
12mm ZFEEKE L, K45 mm ITET 5. BEREE,
BERERL, U7 ARMH, FEREMEZTE LTV
52 ED%L, BORRBESLTHEFD ISR
2, EmAPIAMESIZHE CERZ02~23mmTH D,
FEAEDF YA MELTWD, RERRARZEHL
MECUET 22 LD 2. REHA TR~ R T,
EE01~04mmDAE»LEAETH 5. HAiH
ATk ~R O B2 5 A CEEZ 0.1 ~ 1.5 mm
Tho., WEFHEEX 23 2. BERHIERRLHR
DOHET, ER02~1.1mm TH5., AFIZER02
~13mm CRIBEZRL, ZORBIZIEAEZL ED



FLEKIEDO EEHR, TR, ZESMRILITES 3 X OO BAE % 72 1R ©
By Aoy e v AR E2EEER GRE - th)

—143—

Crossed light

Fig.6a. Photomicrographs of Shimo-Yuzawa, Kami-Yuzawa and Mimata-Gairinzan lavas and blocks in the MDA. P],
plagioclase; Hbl, hornblende; Opx, orthopyroxene; Cpx, clinopyroxene; Bt, biotite; Qz, quartz. (a) Shimo-Yuzawa and
Kami-Yuzawa lavas. (b) Mimata-Gairinzan lava. (¢) Blocks in the MDA at Locations 1, 2 and 3. (d) Blocks in the
MDA at Locations 2 and 4.
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Plane-polarized light
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Fig.7. Whole-rock variation diagrams of major and trace elements for Mimata-Gairinzan, Shimo-Yuzawa, and Kami-Yuzawa
lavas and blocks in the MDA.
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Table 1. Whole-rock chemical compositions
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Geologic unit

Block in the MDA

Block on the
Shimo-Yuzawa

Mimata-Gairinzan lava

Kami-Yuzawa

Shimo-Yuzawa lava
lava

Loc. No. 1 2 3 4 2 12 6 6 7 10 8
Sample No. 14073002 14073005 14082703 14091002 1410200201 14102102 14082801 14082802 14111702 14102101 14091102
SiO: (wt.%) 58.88 60.17 59.17 59.79 53.58 60.51 61.01 60.1 58.62 53.98 58.67
TiO2 0.75 0.73 0.75 0.75 0.99 0.72 0.69 0.7 0.78 0.98 0.78
ALOs 17.21 17.21 17.21 17.21 17.21 17.21 17.21 17.21 17.21 17.21 17.21
Fe:0:* 6.99 6.65 6.86 6.85 9.6 6.65 6.28 6.35 7.29 9.19 7.45
MnO 0.14 0.13 0.13 0.13 0.17 0.13 0.13 0.13 0.14 0.16 0.14
MgO 2.93 2.77 2.89 2.72 4.05 2.71 2.52 2.59 3.01 4.08 3.12
CaO 6.45 6.05 6.38 6.3 8.37 6.25 5.36 5.02 6.92 8.25 6.9
Nax0O 335 336 338 3.48 2.88 334 3.26 3.14 3.27 3.08 325
K:0 1.81 1.89 1.83 1.87 1.33 1.97 2.03 1.96 1.84 1.33 1.79
P20s 0.15 0.12 0.15 0.13 0.16 0.11 0.09 0.08 0.09 0.16 0.12
LO.L 1.47 1.40 1.40 0.47 1.28 0.69 1.92 3.04 0.78 1.18 1.06
Total 100.13 100.48 100.15 99.70 99.62 100.29 100.50 100.32 99.95 99.60 100.49
As (ppm) <4 <4 <4 <4 <4 <4 <4 <4 <t < <4
Ba 494 483 486 475 363 508 529 523 506 387 465
Cr 11 9 9 9 21 14 10 9 17 10 15
Cu 17 13 15 12 13 14 16 13 27 9 10
Ga 18 17 18 17 18 17 16 17 17 18 17
Nb 9 8 8 8 6 8 9 8 7 7 7
Ni 5 5 n.d. 4 n.d. n.d. 4 4 4 n.d. 4
Pb 5 7 8 7 6 7 10 25 7 5 7
Rb 49 49 49 50 30 51 57 51 46 27 45
S n.d. 26 n.d. 17 75 nd. 151 1452 12 51 28
Sr 610 530 607 565 691 544 483 483 660 672 609
\% 174 175 156 179 296 167 155 164 202 279 215
Y 17 19 19 17 21 18 16 16 19 20 18
Zn 72 68 69 67 86 66 67 64 70 79 72
Zr 89 99 75 82 52 87 110 104 86 59 86

*: Total iron as Fe:Os. L.O.I : loss on ignition. n.d.: not detected.

Matsunodai debris avalanche deposit
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Fig.8. TL growth curves of Mimata-Gairinzan, Shimo-
Yuzawa, and Kami-Yuzawa lavas and blocks in the
MDA.
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Bl Biotite-orthopyroxene-clinopyroxene-hornblende andesite
(Intersertal texture)
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Fig.9. TL ages on a geologic map of the study area. The base map is part of the 1:25,000 scale
topographic maps “Yutsubo" and “Taisenzan” issued by GSL

Table 2. Results of TL dating

Geological unit Loc. No. Sample No. U (ppm) Th (ppm) K.O (%) D* (mm) H.O (%) AD (mGy/a) PD (Gy) TL age (ka)

Mimata-Gairinzan 6 13080502  1.84 6.97 2.30 0.47 1.47 1.51 53.1 35+6
lava 6 14082801 1.64 6.61 1.95 124 498 122 419 345
Kami-Yuzawa lava 8 14091102 1.85 4.20 1.51 1.33 1.23 1.54 43.3 19+4
ShimoYuawalava 10 14102101 145 3.88 139 106 2.00 144 63.5 44x7
7 14111702 2.26 6.56 211 142 1.54 2.09 88.9 4323

3 14082703 1.8 5.05 1.83 1.49 1.87 167 34 263

, 4 14091002 1.58 5.01 1.87 116 119 1.83 474 264

Block in the MDA 14073005 1.73 6.17 2.03 070 254 221 932 4244
| 14073002 1.76 5.15 1.98 1.01 3.49 1.95 90.0 4623

Mimatayama lava 13 13102901 327 9.48 281 0.78 1.15 1.99 492 257

*Weighted avarage diameter of Quartz phenocryst
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WD EEE 772 HERY) (MDA) 1, HRERJUMN @ LB K ILFFALEE 12070 L, £ O RERITIZEIRIL,
FICEERINMIET 5. BRI, #E - HEZNRE TL AR T 250, EGREE LT
IR E X2 TE 5. 2RI, THREE>»L TR TR S 1, AUizh < jisEtE
DIFET 5. MDA 13, ZORBEHEISHIETH 2 LEZ LN, &2 EWOEATBIRE,
R FfK, TLAERZ ED Ine3XH T 5. MDA OaHIE, T IC=ZFSMEIEE & THR
WA ITHEKL, I 2RI F—2ifzER Lz bodbEEhs, W 7oA L LT,
K 44 ka IZTFHIRVEEE DIERR S 1, K9 35 ka O=ZBSMmILVAES 12 X D HIZR LR S L,
26ka D~ 7 <HAIT X 2 IUFFEET MDA 2SHER L 72, B IR IC =R IL O F— A8 CGir
W=D 2k DS I, 19 19 ka QK THII =R 2 & EGIREE DR T L 72,




