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Stratigraphy and Geologic Structure of the Cretacecus Volcanics
in the Abu District, Yamaguchi Prefecture, Japan
——Study of “Roseki” Deposits in the Abu District (part 1)——

Masaharu Kamrrant
Abstract

It is the purpose of the present study to clarify the stratigraphy and the geologic structure
in the Abu district, the northeastern part of Yamaguchi Prefecture, where is one of the “Roseki”
provinces in Japan. There are many ‘“Roseki” deposits characterized by the association of
abundant andalusite. The district is covered mainly with the Fukuga formation of the Abu
group, consisting of the volcanic rocks and the clastic sediments of Upper Cretaceous.

The Fukuga formation comprises terrigenous volcanics and clastic sediments, and
unconformably overlies the Kanmon and the Shiinan groups, both belonging to the Cretaceous
in age. The formation is divided into three members, such as the Kanai andesite, the Kiyodani,
and the Mitsugadake rhyolite, in ascending order. The maximum thickness of the formation is
estimated at about 1,800 m.

The Kanai andesite member, consisting mainly of augite andesite lava and its tuff,
unconformably overlies the Kanmon and the Shiinan groups.

The Kiyodani member is divided into two parts. In the lower part of the member, the
rhyolitic tuffs are predominant, and the upper part, on the other hand, is characterized by
clastic sediments which are composed of tuffaceous sandstone, shale, and conglomerate.

The Mitsugadake rhyolite member consisting of rhyolite lava, tuffs, and welded tuff, is
800 to 1,100 m thick and the individual cooling unit in the rhyolite welded tuff is 70 to 100
m inthickness.

The Kanmon group, the Shiinan group, and the Fukuga formation are intruded by the
biotite granite. Therefore, the contact metamorphism is observed as a halo surrounding the
biotite granite stock, The metamorphosed rocks are composed of hornblende-biotite-plagioclase
hornfels, actinolite-epidote-biotite-plagioclase hornfels, andalusite-biotite-muscovite-orthoclase
hornfels, biotite-muscovite hornfels, and biotite hornfels. The original rocks of the hornblende-
biotite-plagioclase hornfels and the actinolite-epidote-biotite-plagioclase hornfels are andesite
and its tuffs of the Kanai andesite member, and those of the andalusite-biotite-muscovite-
orthoclase hornfels and the biotite-muscovite hornfels are the Shiinan group and the Kiyodani
member. .

In many places, the Fukuga formation, especially tuffaceous sandstone bed of the

Kiyodani member, has been altered strongly by hydrothermal solution. The hydrothermally
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altered rocks are divided into three zones, namely, andalusite-pyrophyllite, pyrophyllite-

sericite, and sericite zones. From the distribution and the occurrence, it is supposed that the

hydrothermal alteration took place after the deposition of the Mitsugadake member.

Judging from the strikes and the dips of the Kiyodani member and the rhyolite welded
tuff of the Mitsugadake rhyolite member, it is clear that the Fukuga formation of the Abu

group has a semi-basin structure being open to the east.

Two sets of faults, trending northeast and northwest, are found in this district. The north-

east trend faults are of high angle, and some of them which seems to have major displacement

are associated with a fractured zone above 50 m in width, while, the northwest trend ones have

minor displacement being cut by the northeast trend faults.
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(1 ~2mm) 3XURRE NICREDHRERA DN, B
HEE I o ERE (F¥L 1 VER) T (PL6-2),

%0 | —
_____________ —— welded tuff
__-\— —\-'--
_'(Z |/‘A_’ ST erystal
N ’
A I\/A\\A\l\ -
A 'A A lapilli tuff
L0 [ 50T
NSy
- ST welded tuff
IANAN A
VNN
PAN AD Al lapilli tutf
N=s 0 /N
s .
/ N
ICARRATIY
NNy
~ =
VAN \‘—,— /N (f—crystat tuft
AN /l N
Nps N,y
NI Vi
L 00" | ==~
F— — — —|—welded tuff

F4 WMBCEWRRERE (S EHRKERE)
o T o BAER K
Columnar section of lower part of rhyolite welded

tuff, Mitsugadake rhyolite member.
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BEHEFTFAR (E25% 83 8

WY A PEELTVS, BRES LIFLITED S
ns.

A OLEERRIEEE 2 RITTREN D, MIFREHIE
BETRELABORBEL v X Thd. MEERE (&
23%(1) I B, Si0, iz B &, ALO,, Na,0, K,0
BREBBHL T3S,

3.4 BAESHE

BEPEE, MRERZE 2B ARESEL L TIRESE
BIERA R I OAESEE - BERE O&RY 5 5.

3.4.1 RERIEHEE :

A, MRS LROERERICR - TBHL, &5
T, HORAVIES OV £ TR T 5. BER L UE
BOERET, FHERIREANLARZZEND, &E
R 10 km, R 4 km AT & T ERRE
HrEZBRS.

FEE, BHEOBLIRIZE VEVEZ ATk, =&
B, BRT, LEITORTRBRELERS. B, BERoOH
UM TR EAESE - BRRIERE - 777 4 MVRBK
WL, VWb 3EREEERT 5. FREO®mSTIX
—RICRER - FEAEIES L, AER - VY BANE
nts (E3H).

EHROWIT ST 2 FAILF DR & R elfichy
T, ZEOHEE (1 ~3m) HRHoN5. Wls
BHRAEPREETH 5.

RT=H AN BRBEOBGEHICEENCE D bh
3. —RINEBETH Y, BROLDOTLERN5 ~6
mBETHE. S ~x 4 MIFE -V EFR - ABH
DEMP OIS, L EIT, FERROEKIRGE 2% &+
5. BEKEELRBUKIERRIRPIC bbb 2 L 2 b
3. FAFERTIE, F0ko REANEEEREL
T BRGEPTER 3 TR IT BT 5,

ET T, BEAVCLEEBORES (34~40%), 3
AR RV LM OFRRE (30~36%), 18 LA LML Y
BAE (28~29%), BXUBEREERIM B ETS. —
R EIREIIEL 4 ~10TH 5 (B 3K). BIkoay b
LTIy BRE - NERGY (& U TR
8 mEThB.

BERIKEERT, TALAL P REELL, LR
R CIIRHBERA OIS, BEALYDEA,
IKBPEOEY YA, A4V FA MY OBIORL
SMELEL D, ARG O E 5D D . FHaEoT
DMRE R IEEAEmR L. £z, ) BA PR
Rz LIz, 77774y 7HBREALND. B
EAR—RCEERCHAFHETHS. AT M
EXPLRILEAR BN, BEOEBME OS2 & DR

E2R BEREOKLESIUREROMEMR
Chemical composition of the volcanic and the

clastic rocks from the Fukuga formation.

1 2 3 4 | 5
Si0O, 72.72| 77.94 74.64) 75.42] 79.34
TiO, 0.08 0.06] 0.18 0.19  0.08
ALO, 15.08| 12.18 13.28 13.62 11.61
Fe,O, 1.00| 0.60,  0.80 1.36,  0.52
FeO 0.22 0.18 0.72 0.29 0.36
MnO — — — — —
MgO 0.07  0.04 0.27] 0.2l 0.928
CaO 0.46f 0.15 0.97 0.13  0.15
Na,O 3.78 2.74f  3.50, 3.59| 3.32
K0 5.46) 4.85 3.54] 3.66) 2.68
PO, — — — — -
H,O+ 0.820 0.67] 1.54 0.92 1.10
H,0- 0.30| 0.42] 0.20 0.48 0.24
Total 99.99] 99.83 99.64 99.87 99.68
il 0.15  0.11
ap — — 1; rhyolite lava
mg 0.48 0.43 2; rhyolite welded tuff
hm 0.67 0.30 3; tl.}ﬁ"aceous sandstone

4; ditto

or 32.27 28. 66 5; tuffaceous siltstone
ab - 31.99 23.19
an 2.29] 0.74
c 2.11 2.15
WO — -
en 0.17 0. 10
fs — —
qz 28.74{ 43.06

Total l 98.87, 98.74

Tk, BERIY Y ERLEEICED . 2L 0BE, B
EREH IV REO~EH B> THREL TS (PL7-
D). BERNZ Z=Y=HHBaFFT. BBRVLEEE
OEERPCRYV Y  BREREPEFE SIS,

%3k, &5 6 ke — FHROUTHERETHS.
R T 05, 4 @3 EEOFLIECLOT, D
3 I ERHETRTES2LD0LDTHS. BRMETE
HEAPHOLEICHES, 10%08D>, Y IVERDI%D
BN, GEEOKRTRALND. #5Kix®— FHks
Fuy b Lz QPLKIETH B,

FEFGERERERS LOMREHEEREFICEAL
T, EALICELVEMERIERAEREL TS, 20
BABEMEIIFALFER» LT F elfich i TE<H
Bahsd, —ikic, BEhEOEMTIZIE E-W, #HE15~

8 —G112j)




WORMRMIRAEROEF B X CHERE (e M)

20°8STHB. ZTORILOHAKBYTY, FROHER
vET5.

FEMS OTEREE L /NS (1964) ZRERER,
IEETEREER SO IRRERICE S L, 2095,
BEEREERIS <24, 7754+, HEEEE
MBI LERBLTCS, £72, AF (1966,
71, 73) 1% Mo-W SRR L fEAAarnRIcEL T, 1
KEH o Fe?Fe?, Na/K Hix Mo ghRK OTERE S WEL
KROZN L VEL, BRERSOEBLEZET, B2EHE
WOBMFKEBL LD FELL, Pmo BRE»-7ARE
W0 D LBxI. —F, PFIRHEEMOEREED
HeHEREIEORER (WE - fH, 1966) 1, VWb 3
IEBTEREROBEE ST (BFR, 1970)ik—& L T3,

PER7z X 5, HEEAGAARE, AR, dERE
DFERLE D, FEEZ, VWb BEEERECET

BLOEELLRB. LbL, REKOSUER, B8

ru (BR), & b ZOMIROEFB X U HIEES 1 &
nH, TOEAN, BEROBFTEN VBRI T L
BaANB. ko, BAOHH, MRBHEEREOH%
e, BE6L, bE VM ZBERIZ s b DL
Bbhb.

3.2 B Wk H

EERERBEOBEARCVE>S&, BMER, MRE
B BBV, AEEEAR IUBEEN b 2AIREEMN
b5, BIROEAFEICIE NE-SW #: « NW-SE s k&
UN-S #2135 5.

BB, T THEORERIUT YV ERDOHE
B R EOBE» 5. EIROBBIIEIOm,
EER300m #H KL L, —ikic, MIBETHD. BE
BEEEEE L V/IEETH Y, TEERIZT TS,

3.5 EMERS

BERIEMEOEAIL L - T, HELKLEHE, &<
i, FErEERS LU FREEEE BB R AR
AEZIFT35.

T DOHIRIT I S BRI, #R (1965) 2 &
LAKEHER X UANERIEREELZ L L T2,
WRERLY 7 2 VAKIZR LR,

FREB&HLNSREIIRERERSE & OBARRE
T, AN —BER—HERANV Tz R (PLB-])
i, TRE VD LEN CARA—REG—RER—RIE
FARNYT7 2 VAT, SHICHNTT 75 ) HA—RE
F—BERHERFIN VT2 VANERLT S, Zh

@ @ OQ

//

N

E5K EBEREREEOHNEE— VIV LAER—FREENL

Modal composi tion of plagioclase, potash feldspar and quartz in the biotite granite.

Open cicle: marginal phase, Solid cicle: main phase
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WEREFTAR (B25% 83 5)

M1

Pl

Kf+Q

6N RERTEHAONER— VI VARE+AEEHEWAEL

Modal composition of plagioclase, potash feldspar plus quartz and mafic minerals in the biotite granite.

Simbols: same as Fig. 5

B3k MRHMROBREBTERBOHUWEER
Modal composition of the biotite granite in the Abu district.

Sample No. Pl Kf Qz Bt Mus Others | Color index

72617 34.8 28.8 32.2 3.2 0.6 3.8

. 72818 39.4 25.4 29.4 5.6 0.2 5.8
Main phase

72818-B 35.7 23.4 31.0 9.5 0.4 9.9

72814 33.9 25.1 36.1 4.3 ‘ 0.5 4.8

50804- A 31.2 33.9 32.1 1.7 1.1 tr 1.7

Marginal phase 50804-C 25.5 35.0 36.4 1.4 1.4 0.2 1.6

50907 27.0 36.5 30.5 6.0 tr 6.0

b OERAEFERERER» L, BB X% 150m DIRICRD
b,

—%, RERBOTES I OCEEREHIERE L 0
AR THERE - BER—BRERERA) AV T =
NART, ELCEER—AZR VY 7 =R (PLT7-2)
~BAL+ 5. 2 OEFeR OEFIZIERE S H150~200m
URNEHEEESNS.

WEATTA IIBERE RS 5 ViR E £ 4, &K

0.5 %X 0.6 mm DEFTHD. Z=Ft, Y=5k%
X=YiRErET 5. BREARFCIRES - BER:
NEEENRD.

7 rF ) BRERERREC LERREERT, LIZLIEHE
HEERLTYS. Sab—KiciEd, Z=%k X
=Y =REREEETS.

BERIICAZYA T, fHERD relict fiz, BEgk
8 - WRAPIGRE LIiETEZ LR,
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WHRRMRBIBEERORF R LI UCHMERE (e

BERIHL TR (0.01 ~0.03 mm) T, L
WLITEAGE LT, ZEY=BEERIIO0REE
BOBEEETD. —RICHSMHEMHEY & L DICBRK
BREBARTS.

PEATEEALZCLFHEER T, £ 0.05 x 0.02
mm BE ORI S . ERA b —KIC T <Mk
T, AELLVICEF A T E T,

FREE RBERE RS B WITELR v LARSE SR &2 R
F.BEREREEE ]l ~2mmigREL TR Y, —RiTH
¥ EERRE oL VEREREAE TS . AR
£ DBPA, TO~EBIRPR->THA Y F A FBIUH
BRI VERERS. VbW AEERIELVESHE
v,

3.6 BMKEHESE

BUKE B I TR B EE RIE 2B T 87 0Nk
X BEBERRAEZTZL0T, —fRicE { DXLy
EELTVS.

BB B S 2R T DEMEHER « (w7454
FeBFYFAL e FATRAET « a5 5 b+ BER
YA b WG  RBGEAR L R LT HR, @h
2, JRERIS DRI MBS DS L LT
NRL e FaBTVFZIAL BIKE - NFNV R EDV D
%

BOKBEEHEITELFYHRAEEN G, ROX SRS
FTHRILNTES. ¥, TONHEE TN R S h
3.

WAER— A v 7 4 T4 NITRERERE IR
LIRERBHRCBONTHEL, Vb D5 D HIK
LLTHITEND. "4 w7494 h—%) ¥4 NI
KEABB LIOEFRIUBEO i, BRH20
RERRICAERENT VS, &Y ¥4 NHEE 7 HRECE
BROBEEBRETOMBFICARIND. I VA
FPEIREAR— AR T4 TA MEBI S v T 4T
£ b—v U FA VEORTK, FhLLEHEREL -
THRkENS. i, Lt ) 4 VERKED S
VRN o RSN Z ERE .,

PEo Xz, BkEBERIRERBORLAL S
BB ATV S, BOBELCEEEASKRGRE R ORE
AEEBICREENTVET L1, REEEETRET
BB, TEEROBHII= Y BRECEE ORI
WAMICE LY 1 MLER -T2 2 &, FEEK
ELHRICR o T A MEBRD bh5 2 &kl h
b, PEL ELVEERBOHEBRTHAS. iz, Bk

TRE LIRS DT RIERERICE ARG BEFICR -

o TRBI, BRIEM LIRS & OEERBRERR T

HIE)

5.

7B, BORGEK, BEHOER, TRIEROMEKE,
FREIC DV T 2 M T 5.

4. M B # &

HMBE, FlAERick T, —fkEr NEE, [
CLHEROEE LS, BoFihiEErrt (BE, 1958)
2, PERMR O BMERE, L NRERICIEL ST %
FIBEES DML TUNHL, ZOBE LR Z-T
5. MR FmREMEDILE B IS RO NWHOE
RL, RIFMZEIE Lz, ©AVWERBEEZE TS LD
EBRDbNE. ZEEEEEOHyr BB oBEREhOR
BRI AT 5.

R RTHIRNIC L & LINIART B 0%, ORI
FELNTHR.

PR BHEEREIEHZINEBOHHAR L URER
BirbUCR=EyEHRECEE (& CRECaE g
OREEDP S, BRUAWBEA~FHVEEREEE L2 &
BHEbMN Lo, Thbh, BERBLERT EE
BoER « BEVE, JtE bR T, NE-SW, 5
~ 30°S, HERA HEFE T ik NW-SE, 10 ~30°N %%
T, T, MEEERERE OBEREEREOT
~THEOWEE R L2 DT, #ELLTLAEHT
b5, EERBTHEFICERIEE ORI~ - THE
#H2boTiEaL, FENC, NE-SW Fro % b
2, BERLhEBEREIBDLONDG. L XE, o556
MHED b SWHRNEVN =& HRILEEOKY Y, &
Bz, ARAETHRBERBERALLNRD. 0L D R
LI AT, KRERBEVEL 3. BELL, HERFD
WHEEFEBRLELDTHS S .

R Mgk 4 B A WTE R NE-SW %k LU NW-
SE Bada+5. NW-SE RWiBRT, —i%icz ol
VRS <, LidioT, ZOWBI X 3HEOERD
Wi, Eie, FEEE AR OBRIREELELE
5. —J, NE-SW itREstg, JERICR & sy
BRES L b, FIRBRHCHL TRERESBE LD
LT3, ZolBEE NW-SER 5T ->CE b, Mk
BT LV 4 0 TH A 9. N E D linearment %
WK LI CEZECREbILTRY, ZoMFToRE
DREVCROFAICKBEIND.

NE-SW ZWiE D 5 5, Hulsioo 131E thae 2 e85 5
AR (AP—RA—RE) 13, BRbRBERRE .
Z oI S BRI ARIR L oL o REETE (PL 3-2)
THE 100m L ETH B, Fiz, AP bISIAHGIL~
FEDFINFEFER OLIEIT L FR BB ORRASE 237 0
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1. Andalusite—pyrophyliite zone 2. Pyrophyllite —sericite zone 3. Sericite zone
4 Biotite granite  5.Rhyolite welded tuff (Abu group) 6.Abu group
7. Shinan group 8.Kanmon group
BIR BKEHEAE MK
Distribution of the hydrothermally altered zone.
bh5. 4, KERE, L CTOEEE, KUTESIO LB

NE-SW %1, HUROBMOMHR - A TLH 51
3130, BEERDD. ki, SAECHEREFL,
kg odtflomE R sE T3, oWk D,
FERABERLVELTHDbRS.

i & B

1. PRk EfERs I OAEER LSS L
T, MREMEERENL MHTS. EERBREH
RILEE « RERBR IV EHREER»ORY, &
KIBEIE 1,800m ThH 5.

2. &HRUAEIELTLERER L ORERKE &
ELL, BEIZM00m cETS.

3. KREARBIX, TEHTIHRECAERKAENERTH
v, FRTIREKEDERIVCREEEYE L T AR
HER N ERET 5. BRI 400m ThHD.

B ORI TH 5. T HITRIE ~TRECE
D—EOWEH & =7 FHIRECEE O KEE B - R L
ORI KIEBDOET ORIEEIR S -7 Z L2 BT S
LDOTHH9.

5. ZrEFRSCEEILRECEEE - REDGER IO
RERENSRY, ZOREEE 1,100m P RicET 5.
6. MECEBRRKEDOESIZ600m P E & HE X
h, FEREBPELEL, SFLEY. LT, #
BELTLENTHS. &ffic, MIBERL, 2BOR
By RAkEd, EEPHRTH S, REFO 1 cooling
unit R 70~100m DEZEL > T3 LI AHnb, it
< &dy, BEIOEH - #HEMTRbALOTHS 5.
1. EERABEEA~AKESHACIEAREEE 2T
ERBBNE oM. LEL, WIS EIERE
L ohDOBIRBEA BN, RERER IU=Z7EBREK
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R T Y BR - AEROEM, FELVWRSwF
A N DAER, BRERERICL SEREDD M A A Db
, WEANELOEREENS, ZOEEKOEA - Bt
DEFHEINE VBV LD LEFEENS.

10, BEREHEOEAICE - T, EEREMERRT
PERE N, BREBROMBERRIER IUKRER
B AREEIEREEZIZILD L LAYy T2 VR
i, iz, &EHRIUEBIANEHEEILD L LizAL
V72V AEIRoTNS,

1. BokEBIERAORIIL, BEHONT « BBRARE
o, FERABOHREB LTSNS, BUkEEEE,
FOFHHAHE DRI L o THR SN D, TEATER
FER— A w7 4 T4 M) 1IRERB O EKHER
YRR ENTZL DT, BRBFOLRTREL TS,
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?(«

I WEERE (SrERREE) oREHRE

Flow structure of rhyolite lave (Mitsugadake rhyolite member) at Kabutozaka.

2. WERWEHOSWANE RE»rbLRIAZLED

Kochi-fault with the sheared zone. Looking northeastward at the prefectural road.
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1. BAEBEZZIAERBORKED A

Hydrothermally altered tuffaceous sandstone of the Kiyodani memker. Cressed nicols.

2. AERBOERERYS

Tuffaceous shale of the Kiyodani member. Crossed nicols.
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. ErEHRBCEE O mKAEEE
Rhyolite lava of the Mitsugadake rhyolite member. Crossed nicols.

2. ZErERKEROMBABERERSE FVI72AMFIBIBRESILS
Rhyolite welded tuff of the Mitsugadake rhyolite member. Glass shards are strongly welded.
Single nicol. Kf: potassium feldspar, Pl: plagioclase, Q: quartz. P: pumice.

Plate 5
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1. =7 EREECEE OB R IK
Rhyolite welded tuff of the Mitsugadake rhyolite member. Single nicol.

9. REHEBHEREOBATOMELHLE AEITLEBRI I 2fLLTVS
Plagioclase phenocryst in pumice of the rhyolite welded tuff.

Matrix is perfectly devitrified. Crossd nicols.
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. BERTERHECEEFPRRACZHER

Muscovite occured in orthoclase of the biotite granite. Crossed nicols.

2. HAEERHTOBRER—BHER—EREH VYT =R
Biotite-muscovite-orthoclase hornfels in the Shunan group. Single nicol.

B: biotite, M : muscovite, Or: orthoclase, Q: quartz.
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O5mm

. BREE&ARULEBTOANE —BER—HRRAESILVY 7= 2R
Hornblende-biotite-plagioclase hornfels in the Kanai andesite member

of the Fukuga formation. Single nicol. B: biotite, Hb: hornblende.

Plate 8






