KINHERK 20

MYESX\Y oz BEMMY

J\ L &5 K Ll [X

GEOLOGICAL MAP OF VOLCANOES 20

GEOLOGICAL MAP OF
HACHIJOJIMA VOLCANO

1:25,000

g B TREERT
Osamu ISHIZUKA and Nobuo GESHI
EAFRFEFEA

o f _
ol EFERSEMmsmn €&
Tasr?  WERAERAEYI—

GEOLOGICAL SURVEY OF JAPAN, AIST
2018

* TR - KILBESEER

HACHIJOJIMA VOLCANO

GEOLOGICAL MAP OF VOLCANOES 20



1. [FC®HIC

JULE KNI E /NS FUR LR B iC s I Nz E a5 KT, e
RO/ \LEEERT S, L& KILOHEH EOHMI/LED I
PEi A S0 5 EILOULE L) SRRl E S0 SRl (EEILD, kO
NG G M B T78 5. UL E OB KIS BN R I 0 1605
HEE ) O KGLERLIRE, 400 4L B2 7= > THE/ IR EEN
TV, Fi2, BEOEALTOIRWIELLOF R KL HIIZIE
IR KILTH D ZEEZRLTVWS. LA LERAS, IT/IEAIKR
Ko THEA L 72 2002 4 8 H OFEFEHER E1%, /LB ALKl
IEEANEFICB N THHEL T2 ZEERLTVS.

JULE KL OEA IR R P2l Tnhd. 207D,
KINEKRDTBRELE DKL AT LEEZSD AT, WELEZED
To KR 2R T DER T T S EMRAARIRTH S, DKL
BN LB KL KIIHEIZ DOWT, ZNE TOWEREITMA,
i EFEZITO EEHIT, EEHOARST, #HE oIk
KL DA, BT B > kil - BiEdE Ok LR E O
EzEaHOETRRL, kKl2fRzHBfTE5MEXNEHELEZD
DTH5.

2. \XBXLOHE
2.1 BRI

/\I%k&ﬁﬂ@@ﬁﬁﬂéa6?5717_1’2%1_5:%1._ﬂ“@_ /\St
Skilng, Bre/NEFEIO k7o > M *Eé?‘ét% Ennﬁ%{ﬁ
HEKIEINZDMARREILSHANICH N LBEORmED O LITAET .
Ll - SR LIS LD ES L TS, LR oAt
#7 80 km ICIZ BN B K 1LY, FAK 70 km ITI3E » BRSO,
bifﬂ%ﬂﬂ([ﬂf‘éE)ﬁ.w%’)f:f\i.%ﬁiltﬁ% 30km 213, WAL
T EHZSND BB DGEIET 5.

JULEAHE TR, E5 - WSRO 58 200 km (20 S5 /NE
IR OERE2 B O, R E TII BRI IR O /NS WERRHE 236t
WTWa, —%, ANLEHOREANCE, G - i SiEE ok
S T/ LD S HF o B £ TEALK 100km 2720, 7KE
1,500 m Fij 2 O MM AR ILICHEL TH O, /LR EMFIEn 5
(Honza and Tamaki, 1985). /\SLZE I WO 50 [MH (U 7 ~ 4
) ICHEYS U, SRR S OV #% 22 7 o 22 Tl & L 72 My IR D M 2 2

-\a;,wg i
w

32" * T T } L

139 140° 141 142°E'
AFELEXL g AL XL Emig TL— s - FEEE U7 R
subaerial (7O k subaerial ﬁm)\m\ gjﬁm LLRLED F g
volcanoes |kl volcanoes|Quaternary ~ (Seno, 2005) S ¥ margin of
ABIE kL JQuaternary AjfJE k (Ll Jrear arc plate motion distribution  rift basin
submarine frontal arc submarine volcanoes of lzu-Tobu
volcanoes volcanoes  volcanoes volcanoes

_ - koo b (FRANERD
-- volcanic front
of Izu-Ogasawara arc

%1 S\ B % DAL S/ NS O M i O S BT, BT —
%1% JTOPO30 % fdi .

Fig.1  Submarine topography and major geologic structures in Northern Izu-Bonin
arc. JTOPO30 digital bathymetric and topographic data are used for the
background map.
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Fig. 2 Sequential relationship of the volcanic unit of the subaerial part of the
Hachijojima Volcano. Estimated active periods of other volcanoes around
Hachijojima Island are also shown.
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Fig.3 Sequence of the tephra of the Mitsune stage of Nishiyama Volcano at the
southern slope of Higashiyama based on Suga (1993, 1994).
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Fig.4 a) Single-channel seismic reflection profile of the Hachijo Basin and a chain of
satellite cones of Nishiyama Volcano (Survey line A-A’). This profile indicates
that the Hachijo NW chain overlies the uppermost sequence of the
surrounding basement which corresponds to the youngest volcaniclastic
deposit shed from the Nishiyama Volcano. K1-K6: hemipelagic sediment
around the Hachijojima Island.

b) Single-channel seismic reflection profile of the Kurose-Nishi Hole and
Kenken Yama Volcanoes (Survey line B-B’). Layers of volcanic effusives from
the Kurose-Nishi Hole volcano can be recognized (wl-w4), indicating presence
of multiple events of explosive eruption at Kurose-Nishi Hole Volcano.

H1-H7: stratified sediments in the Hachijo Basin. W1-W4: Volcanic effusives
from the Kurose-Nishi Hole Volcano.
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Fig.5 Major element composition of effusives from Hachijojima Volcano (SiO-~MgO).
a) Plot for entire Hachijojima Volcano,b) Plot for Nishiyama Volcano.
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Geology of Hachijojima Volcano and its
surrounding submarine area

Hachijojima Volcano is an active volcano sitting on the Izu-Bonin
volcanic arc. The volcano develops at the northern rim of a circular
highland with 25 km in diameter on the Shichito-Iwojima ridge.
Hachijo Basin in the west of Hachijojima Island is a back-arc rift basin
which is bordered by several normal faults parallel to the volcanic
front. Kenken Yama knoll and Kurose-Nishi Hole develop in the rim of
Hachijo Basin.

The subarerial part of Hachijojima Volcano forms Hachijojima
Island and Kojima (Hachijo Kojima) Island. Hachijojima Island can be
divided into Nishiyama (Hachijo-Fuji) in its northwestern part and
Higashiyama in its southeastern part. Higashiyama Volcano is a
composite volcano consisting of several small stratovolcanoes. The
oldest parts of the Higashiyama Volcano expose in the coastal part.
Nishihakuunzan Volcano is a stratovolcano consisting of the central
part of Higashiyama. Nishihakuunzan has been formed before 30 ka.
Mihara Volcano developed on the edifice of Nishihakuunzan volcano.
The latest stage of the Mihara Volcano is characterized with the
activities of several lateral eruptions.

Nishiyama Volcano is a basaltic stratovolcano with conical edifice.
The early stage of the Nishiyama Volcano is characterized with
phreatomagmatic explosive eruptions between 10 and 3 ka. The
subaerial eruption became dominant since 3 ka and formed the main
part of the volcanic edifice of Nishiyama. The latest eruption occurred
in the southeastern slope of Nishiyama probably in 1605 AD and
produced scoria fall and lava flows which cover the main urban area of
Hachijo Town.

Kojima Island is a basaltic stratovolcano sitting about 3 km west of
the Nishiyama Volcano. The main part of the Kojima Volcano was
formed before 3 ka.

Several small submarine volcanic cones develop in the
northwestern off of Nishiyama Volcano. These small volcanic cones
form chains of volcanoes. Compositional similarity between these
volcanic cones and the main part of Nishiyama Volcano indicates that
these small volcanic cones were fed from the magma system of the
Nishiyama Volcano. Distribution of these small volcanic cones
coincides with the area of the seismic swarm observed during the
2002 intrusion event.

Kurose-Nishi Hole at =30 km north of Hachijojima Island is a
submarine caldera which produced rhyolitic pumice flow deposits.
Though the age of the Kurose-Nishi Hole is unknown, the pumiceous
deposit covers a part of Nishiyama Volcano. Kenken Yama seamount
at —15 km west of Hachijojima Island is an active volcano developing
within the Hachijo Basin. The edifice of Kenken Yama consists of
several stratocones and lava domes ranging from basaltic to dacitic

composition.
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Table 1 “C dating results to determine ages of Nishiyama effusives.

No  Hufin AT —Y el i QML 2o i (cal yr BP)
locality stage stratigraphic position sample 5C cgrrecbed age calendar age

1 33°0825'N, 139°4709'F 5 LtRILIE AT YU BIEATT FO LI AL 250 £ 20 422-409(2.3%), 316-281(71.6%), 170-151(21.6%)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, soil beneath the Idesarigahanalava charredplant " o TTT 0 T T

2 33°0712'N, 139°44'50'E A G F2IVT REISHE ALk 310+ 20 457-348(73.2%),335-303(22.2%)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, base of the Funatsukihana scoria ________charredplant -

5 SO 1 aer K G L ORI B BACHIY 502 20 406.420019.80. 3053170k
,,f,fifg,sf’,ligiff ,,,,,,,,,,,,,,, charred wood at the bottom of OsarigahanaLava_ sher,re,d,plaﬂt,,,Qfof,,g,,,g,b:,,(,ﬁ%}f,j,(,fj@, ,,,,,,,,,,,,,,,,,,,,,,

4 33070, BSATISE B #LUGERE 2307 L AL i 400+ 30 514-431(83.7%) 356-340(11.7%)

Fujitozando base of the Fujitozando scoria charred plant

008123 cqpopp BB Ko S H ROV A F o3 BeAthE T
(0 SN AMEE  Okoshigabana_____ soil beneath a lava flow of Okoshigahana Lavas_ _ _ _ _ charredplant __© .
5 33°09'15'N. 139°46/29" Kildeor 5 PRIV H T R oL g 3t
6 33°0915'N, 139°4629'E Okoshigahana soil beneath Akasari Lava charred plant

08N, 1300asoqe | B Kb S BROT I RO T
,,,7,,3398,53,&139,4534,&91(95@5@@ ,,,,,, soil beneath a lava flow of Okoshigahana Lavas_ charredplant " T T
oTUaIN. 1300470 Foblr 5B FATUT DI RO LK BeAChipF
,,5,3337,435’,139,4,794,2,ngsbiga,her@ ,,,,,, soil beneath Okoshigahana Scorfa fall charredplant  ~ " - T 7
COTION. 1300 4qsyE | R K FAIU7 Ol Fo i Belthip
,,f,fi?iloﬂﬁgffﬁ,93&5@5@3@ ,,,,,, soil beneath ascoriafall charredplant " © "7 .
10 33°0700N, 130raasgE TR AT FEHERE S T BeAChipF
,,,,,,,,,, LT _Senmjojiki_________soil overlying ascoriaflowdeposit ______charredplant "~ 7" 7 T
11 33°0706N. 130eagseE T DK S IEEH BelchipF

Senjojiki base of satellite cone deposit charred plant

77777777777777777777777777777777 WROMIERS  BMERY 0. 90 16151521 @A 145Aadd (13
base of satellite cone deposit charred plant
THEH HHICHRENS T 45
e T Senjojiki soil between lava flows i
TR HHICRENS TR Ry
Senjojiki soil between lava flows soil
JNEARK L f B i R
soil beneath the Yaene volcanic breccia i
SHKINRFE6E R
oil beneath the Mi

A ALk LK L B R

T T Mitsuwe base of the Kandoyama Volcanic Breccia | _ shell _____ -~~~ "~~~ -~~~
NG EAY AN A S LT AR
TV 7T latestageof Kojimavoleano _soil overlying products of the Kojimavoleano  charredplant " 0 0 T T T
20 33°0703'N, 13904201 /PR BIAM N ERDS HR ALK 2510 + 30 2735-2676(22.1%), 2668-2654(1.9%), 2644-2490(71.4%)
late stage of Kojima volcano sl overlying products of the Kojima volcano charred plant

H2k JLEKINORBERRIER DT S I %),

Table 2 Historic record of the volcanic activities of Hachijojima Volcano.

FEEE 1B KIS

16054 10A27EMEAK FEILFERILEOEINBEX
1518F ~235 FlLTE ?

14875 R

3% JULEKINE Y D 2 AL k.

Table 3 Whole rock chemical compositions of volcanic rocks from Hachijojima Volcano.

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
PLES vELl Va1 v vEL Pl v Pl PEL vEL v LA ] Hil Hl Hal INES
name of volcano ishi ishi ishi ishi Nishi ishi ishi ishi ishi ishi ishi i i i i i i i i Kojima
EBAT—Y =M T TEM TEM PN 28] Kb s Kibrdy  @RBUGE  ERRIGE R  EhgIGE  maElkil =R =Jkil =JKil
stage Mitsune Senjojiki Senjojiki Senjojiki Okoshi Okoshi Okoshi Fuji di i i Fujit di i Mihara Volcano ~ Mihara Volcano ~ Mihara Volcano
Volcano
$TN 207 e 27 2y v WEH O TOVFERN MIARIUT AFRUEE AT RENyD  KEHFRG hZEEE  SRRE AERZ7 B
sample type scoria lava scoria scoria lava lava Tutinat i scoria lava Sueyoshi ~ Nakamogolva Miharalava Nakonohana lava
scoria lava pumice scoria
Sample No. 15031908R02 05110707 15051909-1 12053102-1 14101803 14032515 05110401 14101701R01 15031602 12053005-2 15051904 05110515C 15031801 05110503 15031802 03102901
Major element (wt%)
SiO: 55.18 51.94 49.97 51.36 49.45 50.40 49.72 51.25 50.05 51.99 51.98 64.60 51.97 53.22 47.34 56.02
TiO: 122 1.64 1.16 1.40 1.28 1.30 1.25 1.68 1.33 1.39 139 0.53 0.81 1.04 0.86 0.77
ALOs 14.62 14.84 20.07 17.29 18.16 17.68 19.33 14.49 17.94 16.76 16.71 14.43 17.03 18.34 17.94 16.67
Fe,05" 14.16 14.99 11.50 13.34 12.74 12.99 12.02 15.67 13.11 1345 13.52 7.50 11.35 11.33 13.84 10.16
MnO 0.27 0.21 0.17 0.20 0.19 0.19 0.16 0.23 0.19 0.21 0.21 0.15 0.19 0.18 0.22 0.20
MgO 312 4.20 3.23 3.51 3.96 422 3.36 4.66 3.87 348 3.56 257 5.53 2.80 6.32 449
CaO 793 9.25 11.74 10.44 11.38 11.21 11.67 9.51 1113 10.12 10.21 5.41 10.55 10.05 11.89 8.88
Na:0 2.96 2.26 2.08 228 2.03 2.03 2.03 2.23 2.06 223 229 3.64 2.04 243 148 2.65
K0 0.26 0.42 0.24 0.34 0.28 0.32 0.32 0.42 0.33 0.39 0.38 0.64 0.23 0.30 0.10 0.23
P:0s 0.13 0.18 0.09 0.13 0.12 0.13 0.14 0.18 0.14 0.14 0.15 0.12 0.09 0.12 0.04 0.13
Total 99.85 99.94 100.26 100.29 99.59 100.47 99.99 100.32 100.16 100.16 100.39 99.59 99.80 99.80 100.03 100.19
Fe:05 I, 28k% Fe:0s 105 L 72,
Fe:0;" : Total iron as Fe;0s. TR 30E5 A 10 BHRAT HAL ERERT
e o s . B
FHEGT L, H RO B g
— N S - S St LI — [T D g 3 fir E = N */ —_
AT BAHEOURDG R NEARAGE (T3 BIRABREL ERIERARAR SRATRG LY S
Lk T 305-8567 RO [FHE 111 RRE 7
. https://lwww.gsj.jp/inquiries.html
View of pahoehoe lava flow of Idesarigahana Lava and Nishiyama AIST18-G14022
Volcano from near Idesarigahana Geological Survey of Japan, AIST © 2018
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