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Products of the August 22, 2008 eruption of Shinmoedake Volcano,
Kirishima Volcanic Group, Japan

Nobuo Gesar*, Shinji TAKARADA™, Masaaki Tsutsur**

Takehiko Morr* Hohok

and Tetsuo KoBAYASHI

A phreatic eruption occurred on August 22, 2008 from Shinmoedake Volcano, one of the members of
Kirishima volcanic group, Kyushu, southwestern Japan. Some explosive craters and eruption fissures aligning in
E-W direction for 800 meters were formed inside the summit crater and the western flank of Shinmoedake
Volcano. These craters produced clay-rich tephra, consisting of non-juvenile lithic fragments with various degree
of hydrothermal alteration. Ballistic blocks distribute in an area within 800 meters from the main crater. The
total volume of the tephra produced this eruption is evaluated as 2 X 10°kg. Distribution of the tephra indicates
that the main source of the tephra is S-17 crater, which is the largest crater located at the center of the crater chain.
More than 70% of the tephra deposit inside the area within 1 km from the craters, suggesting the low height of the

eruption cloud. Absence of the juvenile materials suggests that this eruption was phreatic caused by a rapid

release of steam from the hydrothermal system beneath Shinmoedake Volcano.
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Fig. 1. Generallized map of Kirishima Volcano.

edifice of Kirishima Volcano.

Dot-line shows the approximately outline of the volcanic
Representative craters are also shown.
the volcanic edifices of Shinmoedake and Ohachi volcanoes.

Dotted areas show the areas of
Location of the eruption fissure of the

2008 eruption and the approximately distribution of the ash-fall area are shown.
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Fig. 2. Distribution of the new craters (S-14~18) formed at the August 22, 2008 eruption.
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Base map is

the 1: 5,000 Geographic Map of “Kirishima-yama” published by Geographical Survey Institute.
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Fig. 3.

the E-W alignment of the craters from S-15 to S-18.
C: S-14 crater surrounded by a vertical crater wall.
E: S-18 crater chain on the western slope of Shinmoedake.
The width of the fissure is about 2.5 m.

E-W elongated outline.
new fumaroles in S-15 area.
the lowest part of S-18 crater chain.
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PEMIEI L H KT (S-18) g+, B W& Ty (S-15)
ST RS ORAEE 1L 30~40cm TH 5. BEHIY)

A Northern view of the new craters and fumaroles inside the Shinmoedake summit crater.

Note
B: The northern view of S-17 crater showing
D: Western view of the
F: Fissure at
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Fig. 4. Distribution of the tephra produced by the 2008 eruption in distal (A) and proximal (B) areas.
Unit of isopach is mm. Small solid squares show the observation points of the tephra thickness.
Numbers show the thickness of the deposit at each point. Symbols “+” mean that the existence of
tephra layer less than 1 mm. Symbols “(+)” means the existence of the trace tephra deposit. Broken
line shows the rim of the summit crater of Shinmoedake.



T B KILETOAE: 2008 4F 8 7 22 HIEK DI H) 5

Fig. 5.

A: Tephra deposit at the eastern rim of the S-17 crater.
the 50 point in Figure 6. C: Section of the 2008 tephra deposit at the 4Q point in Figure 6.

B: Section of the 2008 tephra deposit at
D: A

ballistic block landed at about 160 m southwest of the S-17 crater.
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Fig. 6. Representative columnar sections of the 2008 tephra.
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152 & (Fig. 7) 06, FEBAKHYI2=2 FIFS-170
SIFH L7 LHERIS N5,

S-15 OIELEED SILEANICE 2 - T, P2 WIKE
=29 L TEENYIZ ML TV (Fig. 3A). 20K
P32 D0 n S, S-15 7SI Lz Rl N 3.
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510, TNENDE T A v b ORI IIESILIE
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P TR O & 0 &5 © EEHg e n @
52 E, BRUBMICX 25 IZOHBHOLD, 1
Soa=y FEMIT S EIREETH B,
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Thickness of each bed is shown in mm.
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Fig. 7. A, B and C: distribution of Unit A, B and C. Unit of isopach is mm.
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Fig. 8. A: distribution of the representative ballistic blocks. The 50-mm isopach shows the approximate
area in which the thick tephra cover prevents the identification of the ballistic fragments. B: the
landing direction of the ballistics inferred from the sag structures.
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Fig. 9.

Thin section of the pyroclastic grains of the 2000
tephra.

Arrows show representative grains which
was suffered from hydrothermally-alteration.

11 AMEK (3.6 J7 & 5 L « i, 2007) X b RHIE
<, sk 1996 3 A S HEK (12 bk v F
Heo fth, 1997), HEEKILI2000 4E 3 H 31 HDO < 7 <K&
SUBK (91275~ v EH - fih, 2000 & IFEIRREE D
©PLRAEHEE 2, $8b 5, Fultk 20 (ERICE
NTHAE L 7KEGB KD 5 W= 7 < KESEKOH
TRELHBEOREBEKO—>TH .

2008 FEREK P, N THEOLRZR#R L TV
to, WHWBHEYEN S0, O AEYE 3T
Hancwiz, FHEYEOKRE S 3 S S BRI
BUKEBEASE - 15l h o155, 2ol &3S R0K
DOEREOFER DS KRNI FE S 2 BUKRD © DK
SJOEHICE S, WbWwa KEZKEK Thh, <7
< HEEE T EA L, MFRICHEEELT 251 7OEKX
TREP-12ZEERLTWS. SREIOEKIZEE - TE
A% & AP 800 m (2 7 B IR EARAY S KDL, Hr
B IR Z U 2105 1~2 m FEEE OB D&M H O IEEL
&, ThEmEE & 3 2 HRE RN OBIK RN 5 DK
AELKOMWEHZRLTWS, FrhELTEK ORI 13 2008
EREK LIRS OESOFIE L, BRUZEEHRHED O 1Lk
B NS IR BUKRAFGE L TWAE T ENFISNT
B (- fth, 1996), SR (FZ DBUKFEDTEF
IEWFRREEZ 5N 5.

AROEKTIE, YO 60% H3K U 1km L
PITBE R L7 &I TH 5. FHic, KLy 1 X
O KEE S KGR 1km IPICERRICBE RN LTV 3.
D &S KO ICERhd 25 N KO3, 4
(B DIE K DIEED A SEDERD TR - 7o T & Z2RE
LCTW3, EREDIHEMEIIHBEI N TOIRLA, K
OB b oW FREEBEOC &3, EEREOE># T

104 1
~ y = 1.511E+05x> %1%
NE 103 F
2 y = 4.815E+10x 9946400
~ I
8 102 4= - = (50 mmy- 4~ - - Nm Y = 2.336E+06x" 14!
s 1 1
g o 19100 y = 5.105E-+095"470E+00
; I 1
g P ,
H 0 I 1 1
é‘ 10 0.76x108 | ! ! v = 1.315E+16x2381E+00
= 1 0. 1 H
g 107 x1081 0.32 1
- 10 1 H
g : : : 0.17
2 qo2f I i ' | x108
Total: 1.9X108kg| |
1073 H H H . \
10° 106 107 104

Area surrounded by isopack (m2)

Fig. 10. Relation between area (m”) and weight of each
isopack (kg/m?) for the 2008 tephra. The weight of
the tephra per unit area was calculated by the
thickness and representative density (1600kg/m’) of
the tephra.
calculated by the summation of the integration of the
approximation lines in each segment.

The total weight of the tephra was

FIVF=DP/NSVWT EEZRLTED, KEIEKIZXS
MK OMEIE DR % L F 3 5.

SRlDOBEKD * #1 =X L OHfFICIE, B IDXHK
BHOEINH R S N, BUkKROKERLGEH L Icon
RS A CENERTH S, S-17 K05 800m LI L
DS F TEBIATRE L 72 2 & 13, ERIIIKEL O
g Lic 2 & AR LTHY, BOREAHOERE H
DET, BUKROWMITENEC/LEERELTVS, 1E
HPrhc 3AEYE ERE SN TV Las, BKERIC
10t/ H O ZRLIRE S 2 OIEHAES ST i,
<7< oL 7oKL A BBUKRICH s N &
AR L TV, RO KT 2 DFEADBIKROEF
{bAR L, WKEFFHS 2 AREM o kLT bHENl
NTws, fo& A, MEEhETCLELERELTVS
MIBKS, <7 <thokiim2rkO# GrEEv)
HFASNEZZEN MY —EHB->TVWEEZEZOLNTL
% (Miyabuchi et al., 2008). HAETHEERD < 7 < h»
S D KILA ZABBEUKRICHE RIS STV 2 € 7T VMR
IBEhTH Gl fth 1996), FASrDFERICLD Z
D75y 7 AN 72 C ENAEIOEKD + ) 47— &
15 o fevlRetEns s 5. Wik < (3 1959 4F, 1991 4EiC, %
NENHIEIIE 2 D DKESEKDSFELTED,
S5O DX BIKEBRKIEKPED R LEET LD &
Hbohs,

8 ¥ & &
B KRS 2008 4E 8 A 22 Ak IE, HrikeE e



64 FEIEK « FHTEHE «

KOIEEER A S PEILIE 12 2 3 TR & 7z, BRGNS
T 2 ZEEH 800m O KITFH HREKAFAE L 7z, KT
&, KB FRREBIC B L 7228 90m X 30m DK (S-
17) &, ZOFAD X /NS WKOE, HE OB
FrrEr LE BN E K O» 5155,

2008 FEMEK DI HIE I35 20 7 b v EHEES NS, I
HPIR S~ TR NI TH 5. EHIO KIS KO
FIRRERICBAO L/ S-17 KOs St s v, 0%
HUEBRIE S-17 K0 549 800 m D FEPHICTREL L 72, 1
HIFID 60% L) i3 K575 & 1km DI O AR L
fo. HRT, KIEEY A RO KFEIOI3IE T XTI
25 1km DIRICEE T Lc, —7, EE 2mm DIF OHbig
(O ARFEE LT KB S8 3km LLE) 1<k R L 7o ki
VORI EIED 10% LTI Th 5.

EHYNEEFOIRICHR T 2 EER 65D, &
FIFUREEICBUKEEASE > IER 280, Fih, #
PRELORE L 75 & O BUKE BN ST,

HECE R h 5 15 0 BUREEY) &2 28I G CE T,
PG 70 O HER & 1 2 AR OISR 1, 2008 £EIE K
DHEMKIROKZESEAEH L7 0Wb W 2 KESE KT
HolcEERET S,

it 4

BIMEE IC 270 - T, KRR LB LR, &
FMEX TR E KR « [t v 7 — i3S HR Oz
P K LR FRETD O KITEB O BRI vz v
fo. Fi1o, tERKITEENEEGR « e v 7 — I e
Ficid, BRI KOOSR W T THR W Ve,
BREE UM BR BT, MR T RE L S AR B,
FETEMCBEAE SV EEEX > T2V
fo. Fio, B OB - RE RIMRICK 2 TELSERS
FUOR) I MESHREH Y RRIC L 234 v MTk-T, &
S RAIRICSEE Nz, LIEORHEE X CRERED
RIS L £

51 A XXk

BEIEXSRE - BREHFXEE (2008) FEEILIO K
IiEE R CFak 20 4F 8 H). KilnEshfigai skt CF
Ji% 20 4F 8 H).

JLHE B e th)IDEEA « FEHEE o HHEEL - RMFT
8o Al B8 - A RFF < widfE— - Wk ih - (hik
+—  ALIREXRKRA « YK ERE « FHLKE
(2007) 1996 4E PRk 8 4F) 11 H 4 L U8 1998 4E CFRk
10 4F) 11 HITFEHE U 7o R FEERE K b T HIVEL BF
AT, 78, 21-35.

FERIFEAS (1995) BRI DOHUE, st A BT SE il
L, 69, 189-209

FHIER - 2%

[CIERINEREPS

FERIBEA « /IRET SR (1991) 75 B K LS T O 50lT 300
SRS, Kil, 36, 135-148.

FHAFBRA « /INRTT L (2001) FE S KITHVEL K. KLt
X 11, HEFHART

o bRl (1988) 5 B KL s FHEE & KL O K7
Tysh. Sk 83, 2641

BILTER (1994) 7 E— RIS /TSI ARk L 72k
LB, HioPHEEE, 103, 479487

s tER « SRHEAR] « A - (hO B - FEHE— -
AN « SARE (1992) % EKILEE « #TAE 1991
92 FEMRIE K & FERESUERNI. CA BFFTE 1992 fFRam AR,
279-296.

BMER « EHAE] « BIS 3 - RS - phHH 1R -
FHEpRA « $EH A « K E3RED « $RIE—ED « TR
e Tk e K 0B - FHEE - RETEA - =
anil R (1996) 55 B K LEFR R BES oo He R p, K
L, 41, 215-225.

JZEIT (1959) [REE 714 %5, 70-73.

SRIT (2005) HATEKIFRE (85 3 k). 524-536.

Miyabuchi, Y., Ikebe, S. and Watanabe, K. (2008) Geolog-
ical constraints on the 2003—2005 ash emissions from the
Nakadake crater lake, Aso Volcano, Japan. J. Volcanol.
Geotherm. Res., 178, 169-183.

Mori, T., Hirabayashi, J., Kazahaya, K., Mori, T., Ohwada,
M., Miyashita, M., Iino H. and Nakahori, Y. (2007) A
compact ultraviolet spectrometer system (COMPUSS)
for monitoring volcanic SO, emmission: validation and
preliminary observation., Bull. Volcano. Japan, 52, 105—
112.

FREHET « 00— « AR « RIBEHE - R il
(1996) JLEE K111, 1995 4 10 H-1996 4 1 A& K :
BLan, CEERFIIZEH (No. 07300017) FEFE 5
EPAEMTTE 1995 4 10 A JLE KL KRSUESR
DFEHERERE & KILTEEHERS OFE « TFFE BRI
&, 33-39

BEF A8 (2002) FEILINIC 39 B iallfy 3 TR O 7
7 5 OFEREERIDIE. SEPURCTE, 41, 225-236.

A ZEZ B « FAEFIEL (1957) 5 590 1 HEN [EE
) TeviulfsE. HUEREART, 58p.

EHEE « SARLE « WIE— « FEIEA « looFIL -
NG « &l 52« i 8« BASEI « Bk
G - PR« ZIRE) - B B - L B HEJR
[« w@ithE] « /A IESL « B m - HroHEHE
& « AIEER - Tk 5%« HIRSEG « ARIZER - 115
Eff « fiHF— - &6 B (2001) AEEKIL 2000 £E0E
KDFEIR & K OIRDL.  HEFA AR, 52,
167-179.

FEFHHERS « IAARGETR (1959) % B KILFTIAE 1959 4F 2
HoMgsE. WEFHEEE 65, 703-704

fEIH IR « & H A « /RET R (2005) 75155« SR KL
2B 5 2003 12 A LI ORESGEE) & WiR ~ KBk
RoKliEH). ki, 50, 475-489

FHBIE « HERRRE « EET— - BA B ERE—
(1997) JtHEiE - £ 1996 4 3 A MK O I H 0 Fikg
a1 kil 42, 429-431.

GRRERTH R IS



