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Geological and Petrological Studies of Late Mesozoic Dyke

Swarms in the Inner Zone of Southwest Japan

By

Shunji Yokovama

Apstract : Late Mesozoic igneous activity in the inner zone of Southwest Japan occurs in three
modes, eruption of volcanic rocks, emplacement of plutonic rocks and intrusion of dykes as
swarms. This paper presents the results of detail studies of geology and petrology of dykes in
Shodoshima and the regional correlation of dykes in Southwest Japan.

Dykes can be divided into five distiguishable generations with reference to intrusive age.
These five dyke generations correspond to five cycles of rhythmic magmatism from basic to
acid.

The dyke-activity of five generations, especially, are closely related to Late Cretaceous
plutonic activity in space and time. Dykes of the earlier three generations intruded in the closing
stage of plutonic activity in the Ryoke and Sanyo belts, namely showing synplutonism. Though
dykes of the later two generations took place after the plutonic activity ceased, dykes belonging
to these generations are also placed in the Ryoke and Sanyo belts.

The detail studies of time relationships between intrusion of dykes and cooling history of
plutonic rocks have been performed in Shodoshima. Dykes of the first and second generations
occur in the Tanoura Gabbroic Complex and the Yoshino Granodiorite belonging to the-
synkinematic granites which are characterized by development of E-W-trending gneissosity
(approximately.correlative to the Younger Ryoke Granites). These dykes took place before the
formation of gneissosity. Complete cooling-consolidation of the Tanoura Gabbroic Complex
was nearly contemporaneous with the formation of gneissosity. However plutonic activity of
the Yoshino Grandiorite took place continuously until the latest stage of dyke-activity of the
third generation, and was nearly contemporaneous with that of the Shodoshima Adamellite
belonging to the post-kinematic granites in the Sanyo belt which free from any apparent sign of
the regional deformation. Thus dykes of the third generation run across the gneissosity of the
Yoshino Granodiorite, and some of them show typical synpulutonism in the Yoshino Granodlor~
ite and the Shodoshima Adamellite.

* Doctoral thesis (Science) presented to the Hiroshima University in 1980



B R
o TIE  cosersmmmmnttttttim e s st brr e e e essesbereeees 2
I, INGIRDEEIREE  coorrererrrieii it e e s e s e r e 4
A. WJZ'“N‘ ................................................................................................... 4
. TERBUEEIDLETEINNR  sevvreererrrrernnnmninminniiierir s eresest s raaesaanan 4
2. TEERETID BRI cvvevernroermnniiiiiiiiiiiis e e 14
’“‘Ul"i’ﬂl ...................................................................................................... 17
o REIDHIET  cvevererereserensreeteinnne et sttt en 17
CEIREIDBTRITIL  veveerererrorersmr 2
3. r&'ﬂJIUJ’& :’J‘%’“WR@HNE&IW ............................................................... 26
C. &:\;Ucmq”‘_}aw%hm@m,{}\ erenanteaeiteeenaaeatsitteeranittienanntscttstrattrtttisnenanstesenres 28
1. ERUEBODREML  coveersmrrtrttiiii e s e s 28
"'W’R’\Oﬁqiﬁc"'q’ﬂﬁo)ﬁﬂ'ﬂ ........................................................................ 29
D. Eit&b& 2 e S oN 33
o ANELNCB Y B BRERIDOWHIL O TOEIRIGIIOALILL  ooevereremmneenienns 33
o O EMRAESY U 7o BB TTD R eevereerrrmreriiniiiiiiii e, 37
71_!111‘(3Elxtxvs%ifd)"'ﬂm’}‘-—/J\EL')OHJW&EM(D?\Irt— .......................................... 38
IV. o T PRt 48
BRFETLHR ovvveerernrersminttinitt i et e s e aaas s s aae s st 49
I.af W

PG B AP O I E R~ I ZARKBEINE, KPEEEIE R L T 5 S Lt KL
DU & A FIOEREEORAIR & > THHT T N b T &,

MAEDWITRE, 0 S H OFIRLIAENR KILET & TSI & v S o #11
M (VR B AR AN LI E R K BISTITIYE 2 v — 77, 1967 + Icuikawa et al. 1968 ; &t 1=, 1973,
1974 | Murakam, 1974), T DOERLFENNIEINE (ML, 1979) Rz shizLT
&l FLT, 20T o T, KIS FEREHIE 2E—~ 7/~ D WIIED &
&% HH (volcano-plutonic association (UsTivEv, 1965 ; Branci, 1967)) 5.2 5h T &
o (fze 2, #fEk, 1973),

FEE EARANICIE, Eh, 7Y A b BICHEE - TSR EOBBEATRIRL S 3
EHHOBMERS, 7707 747 « £ V%« HifdE - RE VEn COSEEATRIRL
D 2 OPH~EILEERDTEE T 5 & L A S T B (1L, 1932 § T8« 140, 1940 ;
S, 19515 £k, 1959, 1960, 1973 ; LM, 1961 ; &fl«RIR, 1961 ; HHE (1), 1961 ;
OosHIMA, 1964 ; YosHIDA, 1965 ; ILIIUL, 1968 5 55 A «3E[H ; 1970 ; A, 1975 ; KB, 1976 ;
K5, 1977 ;1978 ; Unke, 1978, 1979 ; #ulis, 1976 5 #71l, 1979 ; HH () &, 1979 %
E)e INODENMBDE < b ke BIPER~EEZRITE ML 22 D TH 2 Z LHES»
KENTVRD, LaLass, EIREIOVIE LKA EREHIONIZ L kLT <



PRI B AR OB s R IREE O HIFTEAY « ERFHTTR 3

BRTWw2, 20k S 2RiRIE, BHAAAMICR 22 L TiER L, EHOMBRY T,
Hﬁm@x&ﬁﬁﬁ&6ﬂ5%ﬁ$#@@@mmmﬁwfbﬁﬁf%%6Lwo:@H%@
HRETEE AARC AT 5 Zh & DEIRFTSH %,

HRE(1932) 12, FINRXNEABDOEREERICDOWT, Tﬁa???@%@ﬁ%&ﬁm
WTH2D, LBRTWVB, BEBEJEMHE & Lo RBEERICOVWTH 7 774 MR
RIRVIT, (e~ vhsDEBEOMITHS S L T2E LD 5, l-EREIZ AL
EFDYETH L —HD b DT, KIEHD LAABO—TH 2 L IRy 23 TE (A
A B AN ERINR AR ARETIR S V—7, 1967 ) BAFME, 1970), LhrLE2S, Z
NeSOWIEIE, EREDL O X AR OVTOFMAFT2ERLT S DOTIRE
I otze KILEEIREREFON « ERFHEENEROZNS LED X I ITHIET 25
PHLMIL, HEOEHORKMNBEFREHES L EZFTHEETEITHS I, LrLaM
5, THET, BRINEFETUMEIEL RV EW ) HlE, SHERICRRT S a»ro72Y,
BEINILERD S bAANZ FHERICERAS W TIERIERR SN T2 L w5 1ER
THholo TIWREREHORBLZERICIBEL LD WS BBIEIHLNEV, TDXD
BEIRAER RO LIRS DRI IHBEDI L TH D, Thid, SHOHEES
EHIS BT R TELREE LTWw3DTH 588, SRSZFNOENFERE LTER
ThHDHLEZOND &Ik oTER (PRFI, 1973, 1975 ; Nakamura, 1977) Z &2
BELTWS, TED I ZOPEOHFEE LR >RBEHROV EDIIZREH TR ITHITR
S (Bl S, 1976), KRIEAOFTOBE LI BAM»S TR o1,

WFRDEEI >R RICBWTH,; AXOEREZ—RIZED LI BHEMERVREY)
T, YOXOILBEELDHDTHLDD, BIKIZED LD RAHMHFERERTHIOTHED
», ZHIZEEOEERE YD LS 2BRE b > THEET IO, Lok mABnETHS»
wahzdhidheknwThsd, 22T, EHEIMOMRBFOBNERT, 7, —HKIC
wIRIEH 2RO NI AERICER L THREL, FTERIEEER T 5 L v ) ket — =ik
KO — & EWREED FAD LR 22—l — HAQLBEIS 5§ % K —
2B S IC L (LS, 1976), Z Db, BIREFHEE —EHRK —O2MEEhD b
DR R EHEAANDO & D% OB TIT 2 > TE T,

DR T, EROKBIEFEONE, L RZFDEHROFTE2EENET 221D T
HB, FHRERD D DREOREHIR IR 2HRICL TV 5,

EIROTABHOMEITIE, KSBOERSEREFOBMHELTRI > bDTHY,
ZOEHBBEMLTIEY T4 v ZICHALL DD THE L #HLMIZ LT, BRI Z
DESHFEHOLDTH S L) AT DV TIFRTTHRIZ, TERETFOERERDOIH &
VI L o TRENT &7 (FFR, 1957 ; /K k, 1959 ; ZH (), 1961 ; #Fill+ KR, 1961 ;
Yosuipa, 1965 ; FEiHEIFFS L — 7, 1974), EiIRE W T & R EREIRO B ARHH IZoWnTi,
e~ s waiZ L ALELL, EHE D 7 uA Y, EREOMINE S )2 AR (L,
1959) TH 2 &, REOTERAFHHIRBEELETE D 3 & D RIKKFRRORH (&
2, HH W), 1961) THD L anich, LU THRIEE S > THmShTE b
F Tkt o 720 THTE EIASPIARHIES CHES 1240 4000 A2 R AR E B L 7o, T I TR
NS DEIRDIAT 25T U TEIRED) & EREETORREHLET 5, ThiZ & > THEK
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EFOWIIERBORBICLINDE I LTS, :

FINFNEERRNG B, BERESICITAT 2 8IS H 2, BEE L U TOHERETN Y
BPLHH L1 2 BN L 7280k & A SIS SE 2 [BHG » WL I TTA L ik &
TOZEEICO L 2EROTLAMNBANE NS, 1o DEIRIEDOITREIL, {hoHtn
WREEDIFAT ORI 22 2R E R L TR B LS RAZBZDT, & 2Tk 3T LD
EIRBFORILH» 51 Codlz v, TORI/NEBHIBEOWTER 2T LT, WH AR
WL T, ZIICHfmd 2EREORE 2T R0,

BRI EWET BICHI> T, MRLWOUEG L MPHT 2T & & bz, AEFERHBIL
TIHO R R FE I S T B O NSRBI I DT e R L T, LYK
S AR P L B D TR R I WA TR IC SN LTI &, RBHIEN S L
THwiz, ERFFRIZHA TIE, FR2HNTGE LU TT 7o, IREARFE M TRHET 5,
WHFBEORBRBUE, Wi GEdE, HFENIIIEEICIRIGR OHBTREB > 72, SHARBA
i, AR B 51 2 3R % U T 7o, M4 5001213 EPMA iz
BIL TR %W o 72, MEHFREE, thHBGEE SR EHONN 2ERL TTivL i, #F
HIARINEB B R 0TI D Tid, b (IBZERIT) 836 & A & H ROEME % v
720 - FENIRLALIOLTHT S L O BPAM AR L AH G & B TITR o 2o DULRIER, &AM, R
HREE, WiREXE, QWFE, FEHE, TIHEEE, RMh%E, HHESE,
FIMEE IR RCIR L THV e, EHE BT EA, WRKKREE, SEKVE, LE
PREB, HHEMHECIRRFREICH S ORME SV T 70, WA
BaE—FTEFREL LU THY 2, U LDjitd, ki, RftofFLics izl Tl
L L BT E T,

II. NEBDARE
A, BRUEHT

1. FERERIOARIEN
INTZEDEBCERUE, Fio, 1IRENTWVS L 512, 4 DM L ERE IR S h,
ERCEAD BT & WHEFER O B FAE % 4 U L 72 2596008 & OGS, &, 0
RN L Tl e A FRSETBIRER A &, ZTEAHET U Th & I U 7 K BE
WGBSR L CRArshn 5 ¢ .
Se R IR T AR A A
B /iilin >y v 4 BT S
MRETEE IR
P I RA
B R IRHSETE R RS R
INEET Y A uiitk .
RGNS « FEERHNREERICIE, SBEOBIECTBH2 L LTY, BRl
WHAHONDE I L, EI3EIAIHWRANICRT 2 HIREREE G5#s, 1979) BAE
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Fic. 1 Geological map of Shodoshima, Kagawa Prefecture. ,

1: Alluvium, 2: Deluvium, 3: Miocene series (mainly Setouchi volcanic
rocks), 4 - 6: Shodoshima Adamellite (4 : porphyritic biotite-adamellite,
5: hiotite-adamellite (type II), 6: biotite-adamellite (type I), 7-9:
Yoshino Grandiorite (7: porphyritic aplitic biotite-adamellite, 8:
biotite-adamellite, 9: hornblende-biotite-granodiorite), 10: Nanpidai
Granodirite (biotite-granodiorite), 11 : Tanoura Gabbroic Complex, 12:
Ryoke metamorphic rocks, 13: Non-metamorphic sedimentary rocks
correlative to the Tanba Group, 14: Fault.

Fuj: Fuji, Fu: Fukuda, G: Gamo, Ga: Gamano, Ho: Horikoshi, I: Ikeda, IK:
Ikimi, Is: Ishibe, Iw: Iwaya, Ka: Kaburasaki, Ki: Kitadani, Ma: Mar-
uyama, . Na: Nadayama, Od: Oodomari, Ot: Ootsunohana, Oz: Oze, Sa:
Sakata, Sh: Shioyahana, Tac: Tachibana, T: Tai, Ta: Tanoura, To:
Tokumoto, Ton: Tonoshd, U: Ushigaura, Ya: Yanagi, Yo: Yoshida, Yos:
Yoshino.
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LT3 Zehs, JIFNOTEEEH] (Isnnara, 1971, Murakami, 1974) BT 2 b0 &
Hrohd, [ (1957, 1960) i, WIHSEHAMOMEMEEE, FIHERIER & BHTER
BEIDHE L ety « R L S IEREE ZRCEFIONE 28T > THAZER L 7571
TElEEIE CR LT, NELO LEROTEMERIIELECIHT 5, £z, LERSSEIER I
BUR L 7 RIRRBE ASSEE T2 2 L 00 S, Wb 3 ETITEREST (syn-kinematic granites)
THdALWI I EeNTES,

P AL = HﬁA”%um/mmebkm»K#UTﬁ#L, SR AN T E=IES
ERIETH D, NV VAENS b F—VEDOHIDMRE b b, LS AT, HiENHcHT
DHBIEEERITH S (WL - WA, 1968, 785, 1979),

—73, LDILAEISIA S MAT 2/NE 7 ¥ X vikix, 1) skTeha k, i) LIF
LIXBoN3 €7 @Dy ) JRIRDERER. U, 1964) 2HHETIT 32 b0 THB Z

&, iil) ARBESH~TERBEE NS EBIFTNCSGET 2 2 &, iv) MiARZ =29 4 b hia
ShBTE, v) HER Tthe AR, 2r—T_rF b LTHDIE, HENSILUE
W (ILESTERHE) OTEREEHT (Isnmara, 1971, MurakaMi, 1974) IR 2 D E# L oh

o¢ﬂf7YXU EEITEER O K FGE 29T TILA L, BMRESER 25 0 Tw
VDT, WhW3HETIMIEEEAT (post-kinematic granites) THh 3,

ZDWED, TSRV IMA S % b DS e T 2,

ZZTIE, BUERERERRE T 2 SN0 B & USIESIT CORM £ RINT 3, i,
BEFDIUFEILLL % Fi, 2 1R,

(@) M il v A SR RE Sk

H /il 5 & CWHINRF L (13) SRS T TOHIE IS AT+ 213, #
DIEF L UTEMELO—TIC MY 5o MBI BITE - INE-/N > v 4 548 - 114
-V A EH - IR -GIENREH « U4 S v 7 b v IR - IE N R
1« AINE-RTE- b 7 — VS« - b — VA - RATTINGE-7 & X a T h
3, VFNOEHELMRERMNE EL, 1AFRELE->THEBLTOAVLOT, KT
—fEL TR L,

BHIE-AGNE- N v S RELSKAMIA T THMGT 5, JIkI~tkr, BRIV
ThHb,

RERRSEE RHER « AINAE « KA « HIPHIE 22RO L L, PUtOIYIVHH &
YN ANEEED MDD, WKL LTF I Uk H B, RHIE I EBEMHR
(£ 0.1~0.5mn) T, RAAGE X E LD THL, HDEVERRIZ An 85-90 TH 2, RIHHIG-
HAIE R EE~LEBRERERZRT OO, WETEA4 XV 74 v 7 CRHRRR2AGT
2bDENDHB, ANARMKTHFE~EER 22T DL, REITHAFY 74 v 2icf)
RAZAHETHH0ENH D, TN LWBHITH2, » 5 R T, $5HE 8
FHTE - ANRCATENS, LRI H S VAR > T, RIAME « BEHEE - 1419
BOIRCHMUE L o fefifibiz o b, » v/ b Y ANERBELANECEESATL
3,
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Fic. 2 Modal Q (quartz)-Pl (plagioclase)-K (potassium feldspar) diagram for
plutonic rocks in Shodoshima.
A) Classification
B) The Tanoura Gabbroic Complex
1: two-pyroxene-hornblende-gabbro, 2: hornblende-gabbro, 3:
biotite-hornblende-quartz diorite, 4 : biotite-cummingtonite-quartz
diorite, 5: hornblende-biotite-tonalite, 6 : biotite-tonalite, 7: leuco-
cratic biotite-adamellite
C) The Nanpiidai Granodiorite (1 & 2) and the Yoshino Granodiorite
(3-5) '
1: biotite-granodiorite, 2: garnet-bearing muscovite-biotite-
adamellite, 3: hornblende-biotite-granodiorite, 4: biotite-
adamellite, 5: porphyritic aplitic biotite-adamellite
The Shodoshima Adamellite
1: biotite-adamellite (type 1), 2: biotite-adamellite (type II), 3:
porphyritic biotite-adamellite

g
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BNE- NV VAEE BRSO OMEIEGE D S H /M5 I T O &
—ERRFICAAT 5o EWDORMER — NLR- OG- AR A G- h S v 7 by
ANE-ARENREE BRERERLR-7 5 X 0B « FIFEMPIRE AR 1A - LS /-1
EPIRREM LT 5 £ 2% — Tid, W { OMITHUE L THIEK 10 cmBAT D& BRI ~L RN
BebDOLd0hd, BEODULE L bIZ, RSP L, ST bHIRLC % 2 (Plate
1-1), EFRIZHRBURETH 328, FERIGENINEBE NS Z L2355 (Plate 1-2), HHR
MBI IE I IRPE L F Tk 30-90 MR T 5,

ERSEDIIANG - BHRET, PUDOH I 27 b VIR UEHIE 215 2 Ehb 2,
RIS e LTF 8 8L ) Y IRAMRD %, FHIEIZB~4 BT, GMHA (£ 0.1~0.8
mm) T, SO L% B ORI (B AnT9-94, Y A D An6l) ERT, NG
WE~HRRMART, % (E0.1~2m) ThHb, HRWAROUBIEDEMIE R+
T4y 7 CRERPWCA IV P o ANEREET 2,

MR -MNE-FEREEE B2y v A SRS SO BT KL AT %
bb, H2ELICANT 5, ST —4 —THMAENFH L L, Gif41-21 2577, x
EHHITEIHRKEULET, ThLVELERE L DEHORNES T, LEsZiRT ST 4
T4y RHNIERTSZEbH D (Plate 1-3), FURMEHI EMICSEEL Ty 528, @if
B & DEWEETHEL 22 HiED %o —BICHPGER), 2AliRtE b b, LR 2 K] -
THET 2, :

P - AR R ERSEL, TR EZSEY, GNERCh v
FOANBEEET 5, BRI E L TF Y U8k Y VIRFEWRH 5, RHIEIIEIB~8
B (£20.5~ 1mm) T, {REDANESEASH Lvs, NI~ (12 0.5~1.3 mm)
T, FORNAGE BR T, BN ETHIAC, U AR THG, R BT <
(£ 0.1~1.4 mm), UIFLIERHER 2T 2, —RTHIRNOILIT, Y 4 T—ikk@icn 3,
BB OEWERIE E AR 2 NSO LMK E L 2D, FREICHMATL %, £
WEHKOEL DT Y ZAESHLLT 3, AIRAHEAONMEZMD TS, —#1cH
WIERIIEE R R TIBEETH 543, RIS G &, 77 v A AESEIT U T Ok
PSR OB LR T2 L D0k b b &b, (M2 ORI EEHERSTE I 2,

-4 2 > 7 b ANE-GERAEGEE  BRELOMIERO L 2382 A
T3, PRKAGET, WHE0mUTORR~Y ¥ XRBOEAMEEL, DAY
EEEVILREENB I LHH Y, LPE-FHRD & HALER TR TEICHIR L 42 2]
3, ZOMEAMCHEIROL S UNIHBEENEZ LIZEbDTHTH VIV, ZoihEs
A, AEEOFIEEMETNC & 2 FREBESRFTMCIEEL Tw3, ZOMBEIRNHE
EEANTHHTH Y, FZIZWTEER, DWRERT, BOETYOERETILH FRGEHE
{SEET AWM TRAENG Z e 0dh B, Eio, FIFIGEIIBHEYT 2 2RO % h LUy
358, BOEAYORINAREHIIRONS, Licst>T, WIEERD R FREGE & #H4d
WTh2,

MR RRE - » 2 v 7 b o ANA - BERE2ERSE L, DROBHEEMED , BIK
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DU E LTCF I UBREL - VVIKFE - SNavhbd, fERAIEETE (20.4~2.9m)
T, HLRHEEE (% An50-60, Y £31-40) BR T, 4 I+ AN R EET~
(£ 0.2~3.5m) T, LIELESHROMRALZEE L TARY VREEL LT, BV
AW THRaOARRIRR IS, BERIZFER~F (R0.4~3.8m) T, &
FEEBELARYVRTH B, HREEBEET S, AXIHEBEMRL, REGE2EET %,

ANGE-RER- N F—VEE B2 WEBOEBOEEERICEL T3/ NakTH 2,
HRSBICHEER, MO RIESFET 3,

WESEI SRR - A% - BER - ANEE2ERSEL, F2 VSV VKRB Y12
VERIRS LT 3, RHRAIREEE (1R0.4~2.5m) T, FOREHEETT. BERIEH
FMEET, AEELEL, ANEERAT S, ANBRHORHEEE2RL, FRH\EO
Ko @ aniu ) A58RET 2, GRIEMERNT, #EG2EET5, —Ricy7
A AEMEL &, AR OFEHORRIIRBESHEBFEET 5,

MER- b F—LEE BES-ANA-GRNREECSHIERNREEOANE-RE
B-TCHPUGREE - BRER-7 52 o BHERHEET 2 IRIWINEERTH 5, FIRISEIXRTEE
M, AHEMTH5,

KREAIRER - AE - REBRE RS LEL, FHVEKE Y VKA - Vv v EEIK
BT B, BERRAMTCATB~EEN (E2~2.5m) 2RTbD L, MNTER~FEE
(12 0.5~0.7mm) %RTHOEMND B, HCREENEL L, FHAUBRIZ7 VA MR
B % 5 7, THENCEBIL 2S5 RENI DTV, REREIBE~REET, B
ki 88, ARIFEE LA/ E b OMAESRNOEEERETRKT 5,

BEERER-7 5/ AuSE  BE-ANE-AXRNREE - BER- 237 VAR
H-ARPIEEE L & QBB T %, 185 10 m~B m OEIRR~Z b v 7IREERTD
2 MR~ thEE A2 A8, HEE b —IRica b b, B/ finy V4 AEEEEOPICH -
TH—» VRARCHOEHETH S, FHGEIR—RCiR, HEER, AEficHs, A
EER R - THSEL, BHET 25O RS ITER L Tw 5,

MNEFR - HVEG -GBE - BEFEERSEL, By oG-V VKA Y13 VRIS
Y Y3, BHEAREAR~MIET, 7o MDRESFET 34, U UIENEES D AR
LTWwd, 477V A AEHHETL, &S HACEEEAREL, SR L RIS
ERBLTVWA I DR {RN, 2 YVRARMET, fMOLR S— 4 b OEFREED S
Shb, HWIHEEIXEY, 77 v A EosHEITL, & 5 L IR ESHE
REURT AL b 55, BUNERTICHE > TREPWRANBAL TW3, ARIGMNER
SR OEEE» S 2D, AL ORNRIIRERMIFTETH S, REFRWEMT, ¥EPT
b2, BMOBIHEECEFObAMMNAS NS, ‘



10 I S VR S

(b) RS TER PR AR
LSO RO WHRTR A [T 216 T 5 o a3 MER-TERNREHET, 2 ohicgy
7 uFG-ANE-REE-7 5 A o EENERRCIIALTVw 3,

MIF-TERPIRENE RS OFIRERERIOER 2 S ULIC@T T 2 ARG I3
BEEICEH T, —RcHEER, AURiTH 2, mdtERAS—ilicA S, RIS
ERICOEDTWTHWwT A/ a=F 4 ¥—¥ arii), SRE—HLERL TV S,
e A 0= 4 ¥ —va YICk2FMEYI>T, bR YVEFLRITI A4 S
IALTWS,

ERLNEEET - FIE - A ) FE - BEHGT, MRS LTYvay ) VIRA.
F& RN D B, RERIBFEEB~UIEEE 0.1~ 1mT, £ 3T 2) T, T,
MM EETT 5, ROPAIGE 257728, LIEURERL TRIE2IT s h T s,
MHRBEICB> TREBRALTHWE L H D, AVRFELHETZEE, INVALA MIE
FThb, ARGV 77 v 4 AedllifTL, M2 QRIS RS T 2, HLXDE
PERLILROWIE R R T AV IERME (E0.7~1.7mm) T, MY -F{E-FHIEE
WITT 5 MFNHEN WIS A 52 1E 0, fIO AR S—Y A b b DB, JIEHHEEL 0.7~1.4
mn®D EEEEAI AT D 2 I T HE L 188 0.1~0.5 mmD BT~ ETEIEHREG SN & 23D B o e 1Ml
Affiflez oy b DB ML, REFMZIIRL TEU L ZRWTHSIRTH 5,
W L AFFRINEIITH S,

GY 7 oG-HHR-IEH-7 7 A oSSR TE I RS AR O i IFRAG
ERIRL TS Z D0, ARG IR -TE ISR € h KT H 203, i<,
M@shrnul e bHun, _

FRRDUANIRHETT « # VA - FK - AT, B Y7 oFERHINICE L,
BAELTENaY - Y VKA F5 vkieat, fHERERLEE~WE (0.8~ 3m)
T, RIBAASE ST TH B, AIUIV 77U 4 enBEL <, (MR DRADOKEEHELY
WHTH 2, MR DRITHROBEIREERT, 2V EARE~LEE 0.7~ 1m) T,
BFHEEDSEET B, HIOBIRS—H A bbaohd, A VEED SR L O8I
FIMWREMNTE 5, MU AL, 70y b 2BIRT 5, WikHEiiths, A
WIRHIE R 0.2~2.5 muD 2 BIILEE S Ch 5o 7 o BIRMMIBRAR (12 0.2~ 1on) TH 3,

() HUFTEMPRR S 4

SR &, BN RHEITAE? SR 1 TOMRE & URIIREAOILIBICE <
AT 2 E», BRSO~ bMGT 5, MRS ANG- R -TE MR EE -
MIHY-7 5 A 0l - BRT7 77 4 MIRER-7 5 X Gl TH S,

PG MR R-TEMPGEE  EIMEHDIRE O 2 » TRt b IRV AFTHE b b, =
WAL D ILTEER D SIS 1 TOHE, MOTE, BBOETHHT 5, HUT, &<
KAVEARBEImET AL bHY, LIFVIESEREMER T 2, —RicHh 2 DHEWE
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FHGEATERT 228, L QI SMEBOMMPEAOIIMTIG, WH, KIS RER.
AEAED 7Ty b (B1~1.5mI%ET 52 L baL A0 OBBERLRTIIC L > THES
N3 (Plate 2-1) 73, 7oy b L ETICHRAY URAMNESITE I L b dH b, HFRBED
Mk E, FES—LHHEL THTEIT 5. AFRGEOFREREOEIZIV L DDORHE
WENTLRED >N, ZRREAKTS 5, ‘ ,

RIS - 2 VRE - RX - BE8 - ARNELERALL, Yray -BLYA-
) VIREF 5 VIR E RIS L T 5. RIERREER~EF (#E2.4~5.8m) T, #
EXES LiIFLIEaong, Tk, BHHEREEwss, BIAWY A% b RREORHEE
ERTODONDH D, BMIRTHBRO 7 V4 b B ERREZREMEERE 5 2, KK
Mt b, ETOMEEE < 72 31, MUNBIRTICH - CHIE - BREENMBAL TV 2,
Eﬁuf—»@03~&0mf,ﬁ77v4ymuzmﬁﬁﬁﬁﬁ@%é%%&?o—&m&
THSEI 8, BRRISELIRG , BR7—VI3HEL, EXOBEROBIRNE R
L b, EERRORSHMETENC RS, MRLLEE S —VSBERE LD EL &S
s e, TRESERLEL CHRT B, 7Y BRRMK (%0.8~5.0m) T, HEELE
FREEFTIED, MOLRA—F 4 b baSsNB, LIELIEEOEIELERL, V77
VA LTS b ND. FRHEESHL E, &5 MNERE &L, FESBAT S,
VEGRHLVIERAER L OMRCRMTREASFET 2, BRI ER~EEVIERESS
PELZ7ay b (R3~15m) 2T 24, HERIGEMNTWE, BlERbASND,
— R BT R . WA HRBEMO b Onb ), —BRBELL TV,
PIE I THR AT, 2RI EBEOBRWE 0. 1 mfEEOMMER L LTETLI L H 3,
% 13 0.1 m FOMBERERT, BEFLI7oy b £D3Z DRy,

MER-7 5 2 il EHMEROGEIGE & Kifd SRI2e ) TOMBRIZ BRIIL <
BHLTW B, B/ MEEOEANCSMESOARICIREND S, ANG-RER-TEH
PGSR L R T 3 L — R ORBEAS T2, REME 7oy PEERT S Lk, M
MITBHEL TO B OBFHETH 2,0 ,

TS 1013 2 DOEARD 515, VLDV Y CREEAEYOEAETIC & > THE
ENHET, KELSRBIELITEIAEY IS TAONS, —RICILTE-FARER THE
ST o = DR & FATRIMHORIIRIZL A LA SNB YV, WEDEDRBERD
MBI & 2 RS T, ML - KR~ NEER, 2ERITH 5. SRS
OFEEITTIA, BFFNICHLE Z550b 5, FBEREORIIRABTH S,

HMER -BR.HVER - BREBLIROANEERZERSFLEL, YVar HrraV
VIREF 7 VLRI £ T 5. SIERZEEH~ME (E1.4~3m) T, RHHHES
§¢, BEALHORRLI LD, BHEODLAMPMNERECG> B - REFOR
AnBEND, WVERLETALEIATRINVANA MHELFEHET S, BRIV TV
AEHEEL <, REHEMBOTEEL MBS »HH > TT— (E1.8~8.3m) %
BT 2, 7Y EFRZME (R 1.3~8.3m) T, MR S—5 41 FDIED, BFHED &
ShB, WALTIE, FERBTE, MOEMELERT I LSSV, &5ICERLT
MEALLTW2 Db R, #VEALDOEICRHMTEENLTETWE, BE
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BB E~ IR EIT, BHObAMYF Y 7 S, T4 5N 5, HEE I IHEE
THBEMOZEE L WAL > THIWIRIZAZ 5,

HR7 774 PHARER-7 5 A uffl  ESWALOFriliCid ik & o8k e
T4, % XANE-RAR-TEHINEREE - LER-7 5 2 v B m BT O E0RIR
~7ay 7RINERE LTHET 5, BEREE L THEE) RIRE2SUIIREMERHME
35, WFHFER, 2RO FGESRET 5,

MR RMER - B« A VR - BEREERTEL, Yray - Y VRBEZHKS
T3, BERAR (F—1E D 1-6m) BHRUEREST 2, 77 v A b U THIKTE
oM EEE 2T, BERFHEREIRFEER (R0.7~2.7m) T, FHHERIZLEAL SRS
NV MR RBEOLEBREARELSBE L TH LR LA 7oy 2D 5,
7avy b+ OEFIRBRAREFTTC, LIELIEEAEZ LD £ &5 T 5, BURER
iz (1% 0.01~0.3mm) OFHIF « R« AV RAML SR 53,

@) WNEET Y x ok
INGESDACAERIC T B0 MREHIZNNRG-7 S A 0Bl (84 7 1) JNLHG-7 5 A
TEE (74 710 « BERITHG-7 5 A 0BT, TRTHWREG»S %5,

MfF-7 ¥ A 0Bl 17 1) LSO hgeilin S EEIT n I T b 2 £ bIAL MG T 5,
HIRBIARRI T b B 15, % OB HIFE PR A ADINEHG-7 ¥ A vt & h b TH
2, EEIWHYREFIZEL~2.5micE UBBRIIREBRT 2 L e bic, v 7@%28L, B
LE RS O E TR T, Wikt Tk, REHBERICZ D ARIEEHEEHERT 2 &23H
%,

MR MR c AR . AV RE - MR RS E L, PL0oBIHES 2 wIZANG
RS, IR E LTSy « UVIRA WYY« F9 V8kiin e s, BHRA
BB ~ET (E1~3.5m) T, FHEEREEALaoNEVD, HoTHH, L
Lass, DodLlo/NETE, »Dido &) LRIRISE 2R, TGRS 7
WY BRCERE S G T, POBBTRALCER S ki, 2ol eH
HMDOBELWHEKR L > THRPEND Z 0D B, FRIZVLL OLDOFEHHSRELT, &2
~5mn¥ ZiZ 10T B A —NEDL B, AIKHBHIKICZ 3 I1F ERGEBETENC R
2, WK EbOHTHV, » Y EAREEF~UETINT, fIREEAHE T I
B3 HREREICT 2 &, — TR 2 ~5.5mT, {I O R~ S— 94 b AT B,
AVERHIVIEHERLET S L 25T, HHEWRERENFHEEL, ThdoiZiZIvihA4
POSSEEL TV B, MERRTER~LEBERFRTHMICEET 5 2 2550, —BUCil
BEMiTH 2, HHFBEHOZLbH 2, RBALD ATV, PLOALROFES
ZOEEOBEOVEDTLH S, MMLRBERE L TRRAOEHEmIH > THET 21
2, Z1lmeix 28R LTRET 5, ANERRE~REGITT, MllkBErRT -
H3 I EMNHLR, HRRRERSSEAPcETshs L b H S, BHTR, BREBAOD
SR REOEEERH 2y v RS ETHL TH 2 DO8RETH 3,
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BER-7SAuEH(I 4 7)) BORIIBONEITHE 241012247 5, Plate 2
S2WRLIEIRAEEROY 2 ) — vy uy POREMEMTH 2, 2o DBERE
BHRIEERRTERE 2V, @A 4 b HSEASNEDHEHUT, Kry bRER
THODER, 7774 b eBEREDL 2, ThODFHRIC X - T, BER-7 5 2 0ftl
(471) eRFlahnz,

BRA AR - AVER -BERFEERSEL, YVay s Y VKR 757 V88 5EIK
T3, REBERFER (B 1~3.5m) T, FOREEERT, BETRERC7 Vv
AV EAEEREZS T, BRCEBRLIE S22, Z0O8S2EEMOE L WEREISTHT
LTWwaZebdHb, SNMALAMEDRY, AERMBERIN (R 0.5~4.7m) T, »<
O DHIMFERE TR OISR L H D, ¥ 77V A bl T =L DRy, ¥
ThEXIEFV. A VRARWLE & 1.7~11m) T, MER -BEF -FELEEL TV 3,
BEENTVLIEROMTIELIELIEAAFOBE 2T T, UbR/S—y4 bosFEL, &
VRAHPVEIPMRALET I L 223 TRUMYERNTE 3, IERIRIGHREETEHET
HEMEL, W ODELTI7 Uy + 2D 30N EATH2, WIVERLETZLIAT
By vy 4 bEEET 3,

HRAEF-7F AvEE BOIHEFORNEBITE BT AHHT 5, BRERSHE
L, TERBEtkAEERET 2, BREMEFESHPO7 774 MRIZBWTHFHETH 5,
1% 20~60 cnDERRTEIMPURE AW L SRICALOMERTH 5,

WEREMERER - AXE - A VRA - RERLPVEOANGTH 5, BIRSEHELTY
warve YRR By R F I UHEEND S, BIRFHRES (R 1.3~5.7m) ZBFME
i<, BH~hEEORMIENLONDE, LIELEESRTHEUIER 7 va Y EREER
2530, WL L D RESCRAENEML TS, GEOMRERILEE~EE, (&
0.2~0.7mm) T, BHHHERTTV, FROAX (FE3~4m) &, WIRTRIFGEWIE
BboTWBEDICAR LY, AROLYE»AEVNEZMMDH 2, L DhOHEE
AR LD R B, BROFRIMF (20.2~0.8m) TH 2, HRHVEB ML (&
1.5~2.7mm) T, H¥X2EHET 5, moiré appearance 277, AEDOH VERIIME (F
0.2~0.9 mm) T, moiré appearance #7R3, REFIFHRFBOMTEER TH 5, HEHMTH
ET 230, FRBEELTHWE I Eenb2, ANGIRFEITEHPESEGLS, HRVR
Ko TW3 I D%,

(e) MEEH

INEET S AERORER-7TY AuEil (54 7]1) LEHERIFEED ANG-A
L-TEIRPIREEICIE T 5 43, FRC, WEEGET 2 ZMEBIIcLF T2, FIH
cm~$ m OERIREHEZ 2 T3, 1220~30m DERIREBEBR T2 LbH b, 2hd
DR E~PIRESHEDOMZ AR TNIE, Murakamr (1963), RtE (1976) TR EHTW
50T, ZTITREWT S,
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2. RECEEIOF A

NSO FERESIC ISR T TGS, ROk, S bW na ki, 2 008IZ4
BT EMTES,

ZOVEDK, EHFAEMOBIEEARINIC L > THESRS S TH 2, 205
Mk tE & liRa IRIE—ET, FHENLAMEIER TILc AR TH 2 (Fe. 3). <
DI, m/mA/v4”ﬂmA% HAETE RS « PR RIS I TR < S8k
LTw3, ‘

wiUEOWEWﬁm,VVXMM@@@%@%%E@EWK&oTﬂﬁéné%@?%

b, ZOHHBERFNCEATT 2 UROFINIE E b THL, —RTIFTRD SR WnL T
ENEV, OGS IR ~ILE-HUGER TR TIcHipt T 2, MR- 2 3> 7 b ofg
A~ MFRAEE & HIFTE I PO %@WW§7VXDWWkEmmL%ﬁLTm5FT
iz,

YTERE D FTRHS B VRS 2 D0 7 0 — TR Lc L EOMEEITHD, HTEDY
HIT SN2 ENREEOTEMROHTIC L > THH AWK EZ LD LD THEDT, TITHED
LELCRINT B 2 bz,

oA, P TR — RIS G O TIEE IR D RRIE I & - THFIIWRE AT W S
XA R B, HAEC & o THBDLEL, I 2 IEBERE S A ) ST OBEFIL K % D
FEEBIE R IGRT 2 2 esdh 3, ﬁmw"@%ummumuumm?bxs<wmu,zu

Fic. 3 Lower hemisphere equal-area projections to gneissosity of plutonic
rocks in Shodoshima.
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M FHEL TWAHIR L FIFRGERS & {BE I LR W L 238557 L Tam L, MEEo
HBREPRD Y v —TTHDEIICHID, TDLIRFBORA Ty —VIHERTES Z 5
MDA —F =oAL — 5 — & Th>T—ETIREV, Fio. 11 @FIA —5 — DL % T
TIWTbéouwi9&#%ﬁgw%ﬁﬁﬁ®&LwTﬁﬁﬁﬁm%%ﬁmLﬁ&%m&
BHROHHRTDHS,

ZORFRRGED b DWW E VU E DO ER I, TTkﬁ«%l?k,ﬁﬁﬁuﬁ%mw
BIR e > THET 52 L Th b, Plate 2-3 1320 1 fIT, MK OANE-BER-TEH
POGAE L RO MR- 7 7 A wEHEDEIR & I U TFEE T 2 B RSS2 R 1. EE0 3R
CREBR o EEERHICBLWT YRS 51D (Plate 3-1),

FRRHEEDFEEL TR LA EFEL TRV E I3 LTI}, m&%%wmﬁkmab'
DAREN B 5ND, BEABEEM UL L ZBTH IO TH S, TITEEDTHEI I,

R Bedt (1978), ke[ (1979) BTERE 2K T % BIEDMM 2 FFT L, Az —R
CRES—VERRKE WD 2 DOMMIMTRT 2 LTS, AR, BHBARED
dynamic recrystallization i2 & > T, #IEDFE (=[RS —N) kL Tb s &h
R TRTEESKTH S I L ETS MIT L, & OHUSOERAKIORE b LD RS 59
Shikdic, ARS—NVERBREWLIBEMUIMNTESZONZ VD TH S,

RS 6 A L FIFE RS AR 2 K T 2 TE IR EHE~T & 2 n B D5E,
ERS OFGEDHmW L & 5 Tld, AES— VIR L THRREE & BTy + 5, 48
LB VEBEROMIEE D 2 LI bh D, RS- VEMRT 2 HEkI &
DHIRIIEL, MREEMOBEFICKRS, L2 E2THE, ZOATRBFLLIMHERET 5,

MEF - » VRA - PHRFEK £ b dynamic recrystallization 12 & 3 kLI & > TZREY
AR E2EC TS, RERNIFER~UEOMNERRERO 7 0y MRS, E
MAIECTIT 248, & ICHBREDELE L & & X {E2 0WERREHR b BRI T2 X5k 5,
AV BRBTYEZMOEINEEERL, BEGRRAZ RV FIRENIEET 5, 512,
2 OERESBRIFIC B o THEE « S L2 USROS EREERT 2L bH
3, SRy v — 7 RMINERTEEL, ZTEREBNTMLTHEZ L8bH D, &t
ERREVOMHBMDAKEEI /NS B REAELC TS, FEAMEEIEY & 2 0R A
HSBANRIC %2 o TSI HII LR ER 2R T2 L5 Kk b, MUMERES4£EL, £2%
AESDE/BTEHML TSI H S,

E/WA/V4EﬂmA%®nm”%&M$<%MW EHITEE L TV B SR B -
G-AEMEHOEATEE - ANG-HER- > —VEH - RER- M F - VEHETDH 5,
—7, BERE-APIE- v 4 SR PR L 4 ST, BRSEIRIE L A PHRE
NV, FFEREOFEL TwE LD L FRIEAHEI A RW IO L 2 KT 2 &, WH
OICW B WA ETHE D DEENED S>ND, AL TAS &, FFFMBESFEEL
T2 DT, FAROSHIENHE VW, ARS—VEMKT 258 & VKT, KWIER
RSO Th B, AES—VOMRAL & i, SREEHICLMEsRZH oS,
TS N B ARAERS OB L > T, REMP Rt shTw 3, Ik
ENIAERDESIHHIEZTLY NalCIARBHRAENE D F0RTWRE I Laih b, PR
FC i - 7o flH2 DROEIEMNA & k2 &, ThENSHIIL Rk 3,
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Fic. 4 Grain-size analysis of secondary recrystallized quartz grains in granitic

rocks in Shodoshima and the typical Hiroshima Granite.

a) & b): weakly to moderately gneissose hornblende-biotite-granodiorite,
c) & d): strongly gneissose hornblende-biotite-granodiorite, e) & f); mas-
sive hornblende-biotite-granodiorite, g)-j): massive biotite-adamellite
(type I), k): massive biotite-adamellite (type II), 1): massive biotite-
adamellite (the Yoshino Granodiorite), m) & n): the typical Hiroshima
Granite

Locality: a). north of Gamano, b): west of Fuji, ¢) & d); the Tanoura
Peninsula, e): Maruyama, f): Shiroyama, g) & h): Gama, i): Tai, j): Oze, k):
Fukuda, I): north of Kitadani, m): Koi in Hiroshima City, n): Senogawa
in Hiroshima City.

1: grain-size of secondary recrystallized quartz grains, 2 : grain-size of
non-straining single quartz grains (=quartz pools) :
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PAED X S B RREOFEE L ER TR, AR —VEMERT 2 HIERIE & Dilkic
AL D 2, i, BBl (1974), Fugd (1977) MhREGERICH> THET ST
BRI DWW THB LR —HT 5,

Fic. 4 iXPIRINC & 72 FREGE DSREE & BRMORIE (V. (REXER)) 2RLbOT
B2, fAE-RERF-TERAFEECBOLTE, HEoLIHHSED X (HELTWEER
THICHIRIIC 2 2 TW B, KERHBEDTED s N2 DT}, KEDM/ Y — >3 FIREE
ERIRVWINERT S AUERORER-7 S AuEE (¥4 71) RILBTRABOLEGHE
BoEnEHBL TV 3, —f%ic dynamic recrystillization i & - T 2RISR & hu izl
R GAERONEREBECNCEEKET 2 2 eR&nTwd (NicoLas and Polr-
IER, 1976 ; MERCIER, et al. 1977 ; Twiss, 1977 ; Twiss and SteLLAS, 1978 ; WEATHERS et

, 1978), —F, KEEDFEREREBIIKET 5, LicdioT, ZOHUROBEH AR
m 5 DFRGUR IR ISR T OERBRPFRTHE LI TN TELZL TR,
BBEFHE LD SN WRER-7 5 2 0l (Fe. 4, 1) BWT, AEMONENE

L< ﬁ{ﬂ*_kaI > TWbDIE, j(eé &%ﬁ/ik BESRho fL.fJ’, %’ﬁfi’]kﬁﬂ#f’aﬂkfﬁ@%

LWiEhH o7 2 EZRLTW SO HHEINE,

B. iR

1. EIREIOME
INELIBIZ B 2 IR EREFOEIICIFR L L BIRED 2 < L b 50DRHICR S
EN3E5THD,

@) 551 SR

B IEIREE L U THRE SN BIREEIL 86, ZDH D 85 BNEHEMTH 572,

S W USRI EMEEFESs o H /iR, SSRBOERORBIIHITTO
1349 2 km, £ 11 kmD T IZFE VO 7AFRFUSFIC A6 L T 5, 8 H / 3 B OB
ERHEOIITIER AT S (Fi6. 5). TOAREICITAS W ERESIX, H/ B v A
HERGEEERS L UGS ETH B,

KA EW@EKﬁﬁMEGSkTénTwéoﬁaﬁéd B SN BH, HEERT
B BRIT 2 b OMEEET I LI ICRZ 5,

TANER  EREARR S IR MRARRORICL 2T I DOEMEAToh D :
a) {EHES: (Non-porphyritic) & —RIBEAHMRKZIELAESEZRWHO b)) FIR
(Weakly porphyritic) &4 — 0.5~ 1 mOMERMHEESH, TOMRIK2~3%BLUATH
240 c) Bk (Porphyritic) H4H — 2 ~10mDREGHR 2 S A, Z0O4ti 0% E
ETEDTH B, HHHICE > THAFERCRVSEHZ, TDZ LiF 3 DOEHDEET
ZHEERD SIS M B N, RIEAMGATOEHIZ CERIMCEH L Twa, T2bb,
BT RS E - FIRER S BEREAHDINT H 2, 5 1 BRI R T 2 HE— DR IR 1T,
HIEEMEEIR E A EREFR L Tv 5, BEERGERFECIIALL DTS S,
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2km

- Fi6. 5 a) Map showing the distribution of dykes of the first generation in
Shodoshima,
short solid line: basic dyke, short broken line: acid dyke
b) Lower hemisphere equal-area projections of poles to 86 measured
basic and acid dykes of the first generation.

(b) ESI1SE AR

FINPEIRTEE UCiE, 77 OSEMSEIR b 11 ORI IRASEE S ute,

ST WINEENREEE, 5 DISIRIED S0 & 3 IZE CHBIciikic i LT w2
(Fic 6), EN®, H./ilEEOMBYTES & CKBOIICHBITL T2, 28, ke
IR ORHHRI R L T2, FIEIREEASTIA L Ty 2 BRARIE, B /iy
4 BEUYEEES & S FEMPIREERTH 2,
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PR E AP ORI R EREIRTEOIITER) « EEFEHITIT

—_—

2km

Fic. 6 a) Map showing the distribution of dykes of the second generation in

Shodoshima.
short solid line: basic dyke, short broken line: acid dyke

b) Lower hemisphere equal-area projections of poles to 88 measured
basic and acid dykes of the second generation.

B BIROS IEEMZIE NSW TEERIZRLTWS (FiG. 6).

AR EEMEIR TR, IS SHEREHENETTA L Z o, #IEEkic
Lo THERE Moo BRMEAMRIZ 11 4 10 RStk & HISERETMKL T 5, HA
JEUF- i3 RN IR AR, MM RRIMEEIRTH 5,
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() HEHIYAIREE

FUBAEIREEL U T, T05OMIEMESIR, 1430 PHEENR, 319DMIEEIRMHE S iz,
ZOENT i > TERDBIIDIIL { e o7c WD T EMTE B8, HIIEHEIRICIRS 37,
B FREEEIRDOTBI L BAICE > TE TS, TREMELTEELSIMER > T3, &

ﬁ%%tbf@%ﬁﬁ%ﬁ%%ﬁ%ﬁ%ﬁ,@%ﬁ%tbf%ﬁ%%'ﬂWE%M%ﬁﬂ
¢ 7z HA bV BHSRDSNB,

ﬂm ISR B0 IRIZSIIC ML, B0l v v 4 EHBEEHE, HReTEH
POAREEA « HIFTERPIGREE « NEL 7 S A vEEOLFRIEHITALTWVS (Fe. 7).

fm"r@é«

‘}{@\\\

(2

Loc. 11 Loc. 9

Fic. 7 a) Map showing the distribution of dykes and dyke-domains of the third
generation in Shodoshima.
b) Lower hemisphere equal-area projections of poles to basic, intermedi-
ate and acid dykes in dyke-domains of localities 9 and 11.
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8) C)

chilled margin

Fic. 8 Some examples of intrusive relations among dykes of the third genera-

tion in Shodoshima.

A: Composite dyke consisting of non-porphyritic basic margins (Bf) and
weakly porphyritic basic center (Bm). Oodomari.

B: Composite dyke consisting of non-porphyritic basic margins (Bf) and
porphyritic basic center (Bp). Oodomari.

C: Composite dyke consisting of porphyritic basic margins (Bp) and
hornblende-plagioclase-granodiorite porphyry (Gdp) center. Oodomari.
D: Composite dyke consisting of horblende-plagioclase-granodiorite
porphyry (Gdp) margins and gramte porphyry (Gp) center. West of
Gamo.

E: Multiple dyke consisting of horblende-plagioclase-granodiorite por-
phyry (Gdp) margins and plagioclase-granitic porphyry (Pp) center. A
coastal exposure near Yanagi.

F: Granite porphyry (Gp)-felsite (F) multiple dyke. The former was
intruded by the latter. Roadcut near Gamano.

G: Multiple dyke consisting of horblende-plagioclase-granodiorite por-
phyry (Gdp) margins and felsite (F) center. A coastal exposure near
Gamo.

H: Composite dyke consisting of non-porphyritic basic-margins (Bf) and
felsite (F) center. The felsite center incorporates dark inclusions derived
from the non-porphyritic basic margin. Tai.

21
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AE B AEDOEROERIZICITE-THREI S 5 Wit dbdbR-FREE T, 2 ths
(Fi6. 7)s

AR 2 OBNOBIIROITAIE G, KEHMIEERS & CTEEEIRC & > TH&
TSN TABRIZ DV TOWLL 20 Fie. 8 IRENTWS, BIHICTIA LY
BIR S IUC IR, S IR— SR IR > RS IR (TE B — RHE R -TE S FTRE —
72 WY A b)) Thb, BIHEIRIEGEIEMEETRD SAMEERANLIEAL TWRBE LS &
EMNTE S, HIEMEIRTIE, FINCMBEAEESTIAL, Bl b fHEERENIC N b
HTIALTW3, Fie. 8, H) 30 b FLINSIBII U 7o SERESHIIEMEE IR & I b Medic v oY
Lic7 2 W4 MEIRD S R 2BEERDODA T v FThH 5,

TR

Fic. 9 a) Map showing the distribution of dykes of the fourth generation in
Shodoshima.
b) Lower hemisphere equal-area projections of poles to 17 measured
basic dykes of the fourth generation.
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(@) SEIVIEREE
BIVIREIRIE L LT3, 21 OBIEEERSBB SNl Eion,
o BOEICHES V., R L EITHES & URIBITEHORIC PR ERHEEL
Tw3 (Fie. 9). ZOHIRPHCITIA S hic RS R ETE MRS 4 FHEMPIRE
e NEET S AuERTH S, ' '
s EROE AtH-FEEER T, BEMTDH 5,

(e) EVWLEIREE

FVIERIEL LT, 8 DfMERMNEZINIITTER Y,

oA REETZEECERSEL, NEBT S AnakEEnTns (Fi. 10),
Al EBIROE  GHE~FALR-EEEEAT, JERTH D,

: Flc. 10) a) Map showing the distribution of dykes of the fifth generation in
Shodoshima.

b)Lower hemisphere equal-area projections of poles to 8 basic dykes of
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Fic. 11 Basic dyke (3B) of the third generation cutting basic (2B)-acid (2A)
composite dyke of the second generation. Gneissosity runs across the
mutural junction between the basic-acid composite dyke and its host
(biotite-horblende-quartz diorite (dark coloured facies (QD) and light
coloured tonalitic facies (T)), but the basic dyke of the third generation
cuts the gneissosity. The Tanoura Peninsula.
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Fic. 12 Basic dyke (4B) of the fourth generation cutting felsite dyke (F) of the
third generation, An exposure in the bottom of the Akashiba river,
northeast of Ikeda.

Ad: biotite-adamellite (type 1)
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Type A Type B Type C Type D
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| sumiNi HININIE 2K
B 8| First 8 30 37 | 10
O O~
% o/Second 20 31 16 16
8/ Third | 8 57 12 -0
N

EE——— 2
 +.+**+ 3

FiG. 13 Simplified illustration of four types of injection of p]utonic materials and
their frequency among basic dykes of the earlier three generations in
Shodoshima.

1: basic dyke with chilled margins, 2 : injection vein issuing from the
wall, 3: wall rock.
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Fic. 14 Map showing the distribution of basic dykes of the third generation which
indicate synplutonism,
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Fic. 15 Modal Q (quartz)-P (plagioclase)-K (potassium feldspar) diagram (A) and
Modal Q (quartz)-Hb (hornblende)-Bi (biotite) diadram (B) for biotite-
hornblende-quartz diorite and injection veins issuing from it.

1: original wall rock of dykes, 2: injection of type A, 3: injection of
type B, 4 : injection of type C, 5 : injection of type D.
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Longevity of plutonic rocks

Intrusive relations

Intrusion of dykes
Dykes of the fifth
generation

Dykes of the fourth

generation
Dyk;:nc::u:?:nthﬁd l-lycnif.iution

|
l l aplite from YGd --» QD1 & HGb
SAd3 --» 5Adl
SAdL --» YGd(Plate 8-3)

Formation of E-W =
trending gneissosity

T2 --» QDL(Plate 8-1), QD2,
¥Gd(Plate 8-2) & YAd

T1 --» QD2(Plate 7-2)

Dykes of the second
generation .
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Dykes of the first
generation

YAp =-?-% YGd & YAd

YAd -=» YG4
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Fic. 16 Plutonic history of Shodoshima.
A —B: A intrudes into B

LR-1EIEHE (YGD) « BEtf}-7 & 2 0t (YAD) « HEIR7 75 4 b F{IM0HG-7 5
A0 (YAp) KIEAL TV 3, o OERSEEIE, 8 1 INOEREEILNNC T Tl
EIRIIA DL E G — BIEERESTELRE — 2 b o Tl 3, UL,
NS DERAEFULRIFCE L OEREZI L TWw 3,

RO 2 D2OLTLABMREE I EIRISSTILGT Ch ol e #2532, U DI, MINA-I
TRE-TEIIREAE (YGA) L MEf-7 4" A uiEil (YAd) L OB TH 3, FaiE01mas
BT, ZHLLOBRCH MFLOBBMTRTEIIS DEBELHER T2, 2LT, o
RO BOWETIE, BAF-7 5 2 0B (YA) B ANE- DRI -T6M G (YG)
ZHiN LTV 32, MBEBOERIIWBHTY v — 7T,

WEO LD, HWIRT 774 MIRIR-7 ¥ 2wt (YAp) &, faPYE-DTf-16109
FREHE (YGd) R BTEF/-7 5 A Bl (YAd) LDBRTH 3, BIE, [R50 24448
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A SRTEY, M ETHEDDLIICAX DL, LnLEXS, HiERE, ¥4
BN IITTE SR B I EIRRER L LTHAL L b OMBBIEAME N THRED L DXk o7 L
W FERLEHET D 5, A

5 1RSI E S o B IERISETILT  HIDAOEREH /i > v 4 5H R
GERO RER-AAE-RENFEEME QD) « BER-» 3 ¥ 7+ v ARNA-AERFEEHE
(QD,) - fAGE-/N > v 4 54 (HGD), HFHERINREEED ANGE-BER-TERRSE
(YGA) - J52f}-7 5 A ol (YAd) iICHALTWS, LiatioT, ThoDHEER I O
SIRTADOLESRME (&R 2boTwh w3 I ik by, ANGE-HN>Y VA EHE
(HGb) %< R0 4 S, SINPEREBCHEAL TR, ' :

Plate 7- 11355 [ WIHIIEMSEIRIT AL, B ARHBETRANCBRE-2 3> 7+ vARE-A
R EAE (QD,) WMERHLER-7 S A uEH (LA WHALLZZEERTHDTH S,
BUBiiR kS, BER-H 307 VANG-EENREEHE (QD,) 158 TSRS
TASNTWADT, BEM-7 3V v ANR-GENZEHE QD,) 0 EARS ISR
FEETILANITH %,

PIAE- v v 4 E1E (HG) RS- ANE-AEINRER QD) -RER-7 I 7 b
VAR -REDEEE (QD,) - FEAHAREF-7 5 A vl (LAJ) -ARA-BEH-TEEEA
EM (YGd) WHALTWS, BEf}-» 3 v 27 b ARA-ERRER QD) ofic
BWT, BeaEwEsImL T, SARKRIHAETH 2 (Plate 6-3), %72, ARA
Ay U4 ERIR EROBEEDOEHIIN L THIRAE 2R L TWw3 (& 21, Plate'1-1)
P8, FAEELSRELRICE > T EN T3, ZOBRIIEREMEDREE D
iRk A S N ABRICHEE NS DT, ARG- Y V4 EH (HGb) OMkfH
LRAKEABHETDOELEZSND,

WIPERISET D o SSRGS SBIRERERESER, B/ @ v A
HHRBEEARTE N F—VEBEDEINE L BREE D, T P F—VEBEENLIFL
IO EIRICEEL T3 2 M SHEEE NS, W DL DRI%ETZ 5, Plate 7
-2 OFITIE, BINBEENEEIRIT AL, FARSETRNC ARE-BZ&- 7+ —VE8(T)
DMEF-BE-ERNREE QD) KIHALLZ L 2RT, BER-FF—VEHE (T.)
BULIELIEZ A 7AOBMERE LT, MER-ANA-ARNEEHEHQD)PEE/-2 I V7
b AAE-EEGEE (QD) KERALLBINRERECHEAL TWw5 (Plate 8-1),
iz, BT —VEE (T.) BEFRBEREMUENc ST EREREROBNG-BER
-TERPYGEHE (YGA) RMEF-7 5 A uEt (YAd) HAL, Plate 8-2 iAo 5 &
31z, BEQO—WEin LTWws, KHQILOEBETIE, BER-75 A uEiHE (YA ©
Uz BWT, KRFESERERUATC BERE- b+ —VER (T,) BEINEEREER 200 L T
T WBOMKERINTWS, Fie. 11 OFITIR, BEF-ANG-AENEENE QD) oFE8E
E4E (b F—VERE) (T) BHE RS RN E RS- E SR 2L 2 &
2TTo

RO RIEEERY, BNy v BHHGER0wOPDEHEEAT S e
MEBEhTW5S, LM LEAS, 22 Ti—BUCRESD S DERTEIRIE A 5 his v, ARG-E
- b —VEHE (T) LREFH- - F—VER (T,) H/#finy v4 BREEEEO
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DHBAERIC & > THAS R T VL2V, Likedio T, B/l vV 4 SIS EDIEIIE,
ANB-MEE- F F— V54 (T,) PERTE/- b F— VS (T,) 28O b F— VAR
R eIkl Lic e w3,

%mmmekukk%tot‘Iﬁ&ﬂ@ﬁﬂ%uammﬁbwé'%WMﬁbato

AR, B0l v A ETRIA SR « HUFE RS 1A - HRETERING e
)S’L/\,'C‘w%%o ‘

WG R D R IFRAE 2 TR LD R EBEMICK W T, WNELT 7 2 afko s
ZoT3, BLORBOBROIL T, NELT7 5 A OEEDMTHYE-7 7 2 uil (¥4
7'1) (SAd)) MEIFFIEMINRE D fMINE-NTHRE-TE 1 BIREHE (YGA) D KBRS %40 -
TUAYT % (Plate 8-3), %7, ZSHBLO4TiliOWEERTIL, NEHF-7 & 2 0L (S
Ad)) HPEIFERNESRDHERT 77 4 b PULTHE-7 5 A 048 (YAp) %l LTw
B0 WNELT ¥ A WERORIGE-7 5 A 0t (¥4 7 1) (SAd) ZFEEEDBERILHS
-7 5 A i H (SAds) DEIKICIIA S TV 2 OMHILATHEDHE CHER S T W 248, [F
EHROIMARE-7 5 2 a5t (94 711) (SAd,) LMD & DRI T TH 5,

HIFE MRS RD -7 & 2 w40 (YAd) O, ZMEH (1979) D4MIX
Sk B, %M”ﬁ%%u&¢&rmﬂh%M“®¢®mE&%M”MJ@ﬁ%%&ﬂ&%
EIDNBV, LaLedns, Wikl Sz, BMIHF-7 5 2 o] (YAd) IZIRTEER
@%MWﬁm%ﬁbfmaof,ﬁMMﬁmm&*“brmﬂ Y7 A gtk L EEE T B
ZETHILIRTERY,

BUBHOENRIE, FAETCRPIRE R « HIFERPMRE R « NEL 7 ¥ X kDI L A
EOHIBAEHICIIAL T3, IR SDHEIRIE UIELIETEREDhD 7 75 4 Mie~s <4
A MRESIBTL Tuv 328, ANE-LTR-1ER A (YGD) « W3- 7 & X o4l
(YAD) «» MEF-7 & 2 v (SAd) ITA L 7S IRDOMIBIBED b DIF - h s
DEFEH» SEHEE S T T3,

H /il > v A SEEE SR U U RE - EHE- 161 RS (YGA) 2o JR4E L
7774 MREFICL > THIWIE N T2, TNSDT 754 MROE 13 FRISE 25T -
THAL TS, Lilric & dic, EHEFDOT7 754 MRODS < HEULTEEIRIEC & -
TSN TV s ThiE, TRODT7T 754 MRSH N> VA SRS E K
HALZDZ, FIRHGETREE D & BIBNERINSINT L iEE s h 2,

REEHIE, L (1976) BIBRTW B k312, WAREM (UEEEER) 1T & - TG
DIEFBTER L VB LT L2 TRT 5L OhOBRERT, WREERR, S
HOBIEMEROIIALRICHEE IR A 7V =1 MRIZIR> TR I 2 T3 I 2 Ehdh
5, £, H37 774 MRCFUAOIEIBEEEIRIZ, £ S OMEELLR (R) DOFR

C REOIE E TREOTEME L HITPBEEEL TV, LT, REEGERI RS
ToRtk, SUBHOHIEEAIRETINTD S HUBAORIEEIREIIN = 2 120 TR - - 72 L
E&hsd,

FBUBEIRIEETE:  HFIFERMPIRE RO NG - BRA-TEMBISEHE (YGd) - et
-7 AuEE (YAd) R/NEERT 5 2 0B EOREfE-7 5 2 aéi8 (S Ad,) OEINI, 5
MIADBIEMEMRELAL LIS K LTRE LS L, FHROH « BRELIR CEREE
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DERME%E S TERkEEbDOTHR L%, HIVI - BVIOERICHL Tid o7 B
LTWiza,

EICRBLIE DT, HERERICA SN2 AREPHBEREOEHRORER, BIICERHL
1 DECEBOFRGFTTCERENLZLEEZRLTYS, £, BIICEHL 7-HEEHER
XY, HARERF S o SEORBREMIESHREREL TV, IhoD I ki, ERER
BFOENRE L D £ EREQRERELKML T3 EZL 53, BIMOEEEERT
3, —MCNEBRT S ATEERCTEALE bOR, SHEHNEEECEALEZLbD L DE
BEEBETL, BBLTWEREIAZ S, £/, FIPOEREER CERSHEDE
% 507 b DIFEFEENFEERICZ W, ZhonZ kid, BINROEEMEERE AR
1k, SHERNRERE — ARWOLIATERER — OHWNEET 7 2 vgik — LB
DHEIRTERER — L VBETH LI L ZTREL TV S,

2. BIRANBE L CEREYHOKRRE ,

Faciiie & Hig, MNEBHSICTSET 2 BRCRIICEIIL 72 b D3, HA%REDORAKZ
DERE»SEHEED T TwD, ZOREYHOERERNMELE 2, ZOMEI>VWTIH
FTHRRONTELEZFODVEDI, BERBBALL L EEREERT 2D
Lo TREEMHMENT, BEWENSEREINEWI LD TH S (J2 & 21, BLAKE et al.,
1965), ZZ TR EEDOTEREHIE LTI DRFEOREERTL &S,

B IOERIEE /i v v A RS E RO NER-ANAE-RENESE QD) «EH
TMER-7 5 A oEfH (LA KHALTWS, 5 IBEREER LB B v v A58

HHEEORER-AA-FENGEEME QD) - BEHAER-75 A 0l (LAd) - AR
H-nr V45 (HGb) - BEF-7 3 7 b v ANG-AENEESHE QD) H0EHEI3E
ML Twa, FIWMEREOEAKRICIE, H/ Ny vA BHESEROEER-ARG-A
HEPIRREAE (QDy) < BEF-4 3 v 7 b ANE-ERARSEHE (QD,) - ARE-RZ2/- > —
NVE (T)) «MER- b F—VEHE (T,) SOEMEMEIHL T3, ZhoDEREARZ
MR U AR, EOCERELRV EEHLEHLDOTHY, Ld, BHEEER-7S
ATEE» S ORERERN T 5 &, BEUROEMZBETRIPHTH2, choDZ k
BHBORRICTMEZTIETH %, Kb ic & 51T HIk L 8BS & DM T, —RIC
ERIEERHIFAE 2R L TB D, BEERERICH > THIMEE 2R L Tw b, BEEOEY
PIZTERERIERZ S T e S HMRERT Y, MEEED Ui wIHERIITE RV, HIRkD
B ENC & o TRBOEREESIIAREE O 72 L v ) ThHEEIR/NE v,

Plate 9- 1 IR&E N IWIOEIEEEIRTIE, 4 7DOBEE S I L 25 IFHK
ELHITL TS, ZORADOERD—NTES» SR L T, ZOERITHAFIENZ DT
HDEFBIRV, TRIZERICHB AT TR L, BV CREDANA-BEF
-TERIIIEEHE (YGA) BERHIIL - L A2 0B8R YD L > CBbis, ¥4 7COEMET
i, LIELIEERBEREDHOBMNcL o TARELFI&8xh, Mo REOHE T
SEEENIERENZNIBIFTELZWIEERE LHFITHIL T 5 (Plate 9-2), 2R 5DHF)
SR AR IS RES OEE ST L L T uIERIBIC S o7 2 L 2IERT2 0D TH
b, TTRIBARI L D, HIROITTARHIAEE L 2 2 8RBTSR E N, 228
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PRIGIIAL T35, b LEERSE %®¢?# BALDSE VISR L & vfmn@,%&ﬁ@
I HIBABFEEL THTH, SIS/ THEEELCE LY S 2 ENTIETH 5,
WALKER (1969) #5\3 3 & 51T, T & 5 REREWHLTIRIMNb > LZIGHHNE L, Y
HHEE /NS L, WHERIIT2 TH2IH, KRELEEIBMb 272D, OFHHE
BMCRE&ES 2L, WHBIEERITIERBDTHAED, HIROUAL FZHITHWTIES
%3 X ERBLUTL, FRETMHOZO LD 2MERIEZ ERMLTWE ESITHR 2,
BRI A R BIBRTHA D % i o 7SR DB T B 2 VW IR HIBRFTA 2 24k & 3 2 P it
IRFAE LTERBaENE S,

iU & o, MIH-ANE-RENREE QD) IERSITIA L & &, REETiE
BHEE L AR L OKRIS, BREMIHFED—EIZ T TIMBL T, —F4, Eik~AD
BRI AIE NG A ) BE - Na W ORHER O SEUREE DR LI TH W
THIERE N TV D, DT LIEIRIEARHCRES O M-I A - AN A QD))
Si0; « K0 * Na,O & L iZ pf A FSRIBHM ML L T 2 L 2RI L T 5,
TEIINFRE A~ 7 & 2 D MDA, ¥4 7 C OENINR & WL DT L DT EHH D3
FUIIRIARTIRETH 0 72 TAUIRD & DI TE 2, TR TIE, Na i tefH
B R AVREREERTY LT TWE I EMNTE UMD L L, MINE - Ca Fift
A« MR SR TR A O SIS B DI LT, IS~ 7 & 2 044
TITHEATED LI e &, i D OB THVEED ST L > TR S v Twn
325 TH3 D (Prwinskn and WYLLIE, 1968 2[), AICIYFREHE L b3 2 &, TEIMINEE
EH~7 & A EHIG SIS b 1o > TREBUC W TS TIET, & OB TEAIZ#I%]
fbashiceiiggsins,

2 UTEIRIEARRICEIRD b DHUC & o THESLSTRME L, FhasEiRicEiy Lz
WO RIEM A TIE DR nwEWZ XD, LinLasss, HIROBHIBMIZIEOEE % &
DWIHL ST T35 MLl LN TH S,

I, BRI BAAROERE — NEHORIREE & DXL —

P RANHHCIE S K DEMRAIFER L T 528, F DR, TIASR, FRERELD
PR, ERFEOREZ DS, 0% /NELDOBIFINIOEIRIED L s stELayfig
ThdEiBbird, TITwE 1 ENZSOENIRBEOHM 218 L TH <,

FCiEUic & D, NELOEIREHE 5 DDEMIEHINC K S iz, 2 QBRI M
EEED RS D F&EIC & o THHYE DT & 12 ZINITER ST & 2 S50 10 [ 2 41
(PG TE I P B AR F IFTE DGR EHA) B E UH N v v 4 BERE SR, S0
WRIAHITH 5 IUBAHEREEST UNEET7 & X aEE) AL TWS, 51, S0
SIREOSMITEIIRERAETICR S h, SR 20 & F865% T 5 FFRSER NN ITA
LTWw3a, HILE, ZIVIE, SVIAOEREE: A FRIGERREIET L TE Y, BN E 5
IVIND B IRAE 1 2RI ERAE ST & R TERERUC o TAL T b, B 1M,
I, SENBAOEIRIEOEDIZ, Zh o DWA%R S A EAEHO RS — 5t Iy aT g
T, TNSICEHELES AT TR 270 ZOMINTIX $ 72, BIOEREAE (54 o1l
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Fic. 17 Map showing the distribution of dyke-domains of the individual genera-

tions in Southwest Japan. ‘ '

a) Dykes of the first generation. See also Table 1.

1: Teshima and Oteshima, 2: Shodoshima, 3: Ookushi

b) Dykes of the second generation. See also Table 2.

1: Shodoshima

c) Dykes of the third generation. See also Table 3 and 4.

1: Ogoori, 2-4: Yashiro, 5: kuga in Ooshima, 6: Rakan, 7: Gongenzan,
8: Ondo, 9: Kashima, 10: Kamikamagarijima, 11: Matsuyama, 12:
Miyanoura in Oomishima, 13: Hakata, 14: Mitsugi-cho, 15: Mihara, 16:
Tkuchijima, 17: Hiraki in Innoshima, 18: Ikinajima, 19: Yugejima, 20:
Tashima, 21 & 22: Misaki, 23: Sanuki-Hiroshima, 24: Honjima, 25:
Mukuchijima and Honjima, 26: Shimotsui, Hitsuishijima and Igurojima,
.27: Shodoshima, 28: Ookushi, 29: Shido, 30: Sanbonmatsu, 31: Shirotori,
32: Hiyodorigoe.

d) Dykes of the fourth generation. See also Table 5.

1: Kibe, 2: Nibukawa, 3: Kagamiura in Innoshima, 4 : Sensuijima, 5:
Teshima, 6: Yanahara, 7: Ushimado, 8: Shodoshima, 9: Sennan, 10:
Hieizan

e) Dykes of the fifth generation. See also Table 6.

1: Hofu, 2: Inumodori Gorge, 3: Ooasa, 4: Nabara Gorge, 5: Hiro-
shima, 6: Kusaki, 7: Shinchiku, 8: Yokkaichi, 9: Nakago-Oitani, 10:
Tenda-Uchiyama, 11: Higashimihara, 12: Kéyama-Nanachi, 13: Nariwa,
14: Yanahara, 15: Shodoshima, 16: Ookushi
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ABBI 2 T2, THEKL THIVI L VIO EIRIEOEIHMST b DL, TR
EIASTERTHE L U TR TdH o Joo BIRDITA S [N, 45 1 WI2sUidG, 55 118t 05-Ra i,
FUBAHALILTE-F I L LA -RIFIPE, IV bt -RIRavE, SV INASIPE T - 72,

WEFEANNT, NELO 5 OSBRI S 2 SIRD % < id, WPEERD B RRHGE
DIFIZ & o THRHET T & 0 2 EINIERER &, BREMINEREERE CTIALTWS, L
PLLHES, fEds S FTERFMERER L & N Ty 2HRE KO hCEED G I N 2
AR DFERIT & o TR D S N 2 IR TR (o & 2IE, WId:TE1 (et -
Fi, 1979), #J#li~—X > (KUTSUKAKE, 1973) 7% &) 1Zik, /NEL QLRI S 3 44
WRiGHhE & 5 ke v, /e, GHEFTEIMIIEREE (IFF, 1957) % EHIEE ITE A KTHIC b
INFLSOEIREC L & N2 RIS 2 b TR,

WL D i FRABE IR ZE MR FUC TIA U 7RI, W < DD il ¢iRgg
SNz, THEDOERMEORTRD & 5 ¥, NELON LINOLRIEICL 2513 b
DTH3 i) HL OEROILATT UG THFGE & 212 TITTH 3 i) KSR
2 D ARG D2 D B i) FREDFTOBNA L, FRIGLR M LT S 2 54
R RS T BRI O HEEMEAEIRD b DM PUZ N O T EEIREED 2 h L HIILTH D,
VIS FIRHGE &I TH 248, ZTOHAIBIES DL, T BRGGRLICE S -
fe7ay 74 s BIRIC L B0 TH 2, 2 TE—IG, THSDEIRIHI/NTLI DN T U1
PRttt e ha b L LTH < (Fie. 17-a), Table 1),

Taste 1 Numper or Dykes aAND TR Torar Winrit AT Eactt Dyke-DoMAIN oF
THE FirsT GENERATION

Number in the

Name of locality map of Fig. 17-a)

Basic dyke Acid dyke

Teshima and Oteshima 1 68/14207 44/2078*
Shodoshima 2 85/4734 1/500**
Ookushi 3 27/2710 0

* . granite porphyry, ** : plagioclase tonalitic porphyry number of dykes /

total width of dykes

R IRRRETZRNTC TEA U T B IREEC, ALPE-FIUGER % & B, NG LSO 8 TAIREEC o
HEATE R B IRTE T X, NELUS O TR B E ST A v, IO LRI Fi.
17-b), Table 2 ZR¥,

TasLe 2 Numer or Dykes and THeR Totar Winth aT Eact DYKE -DOMAIN OF THE
SECOND GENERATION

Name of locality (I:Ifu}r?r}gerl’]lr_lbt)he map Basic dyke Acid dyke

Shodoshima 1 77/5852 11/1744*
* ! plagioclase tonalitic porphyry number of dykes / total width of dykes
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ZEIIEREEIC 5 W T RRGET R T TTA L, BETINERSEIC b EL SELT
WAAIRICIE, 3 DODFEMIANED SND, EROLAF A, S A2 &, tLHE-HRED
BVIRILILR-FEEDEM % b o L EIRIE L, IZIFHEERZ b o ERE L b s h
B, XD, BEOEREELGEBIEMETSHS & 2 ITTAL LSRN, EREEH
MEXIKEALTOSTALZERE L Z b o3,

R S DN % 5 3 2R E S 0EIE, BESEIMIEREHNES, Fo. 7-c)
D5 ©13+22+2324+25+2628+29+30¢32 A6, EEANBEMIMERSHDOES,

TasLe 3  Number oF Dykes AND TueIr TotaL Winth AT Eact Dyke-DoMAIN OF THE
Tuirp GENERATION IN THE Map 6F Fie. 17-¢).

Hb-Pl- .
(I;Ifalrg :azliit:d number Basic dyke granodiorite Gra;‘ute Felsite
y porphyry porphyry
Ogoori (1) 2/610 2/1130 5/4500 36/19680
Yashiro (2) 53/13425 0 - 0 14/3465
Yashiro (3) 8/2730 0 -0 47/24552
Yashiro (4) 20/1495 0 0 0
Kuga in Ooshima (5)° . 15/610 0 0 1/480
Rakan (6) 34/4891 0 18/8120 10/5960
Gongenzan (7) 25/3110 0 0 58/24590
Ondo (8) 1/25 v 0 13/46640 4/4200
Kashima (9) 0 2/640 0 5/927
Kamikamagarijima (10) 2/180 0 0 9/2610
Matsuyama (11) 0 0 7/8920 110/91274
Miyanoura in
Oomishima (12) 5/1445 0 0 0
Hakata (13) 11/990 0 0 0
Mitsugi-cho (14) 38/4160 0 0 2/630
Mihara (15) 6/1010 0 0 0
Ikuchijima (16) 10/383 0 0 0
Hiraki in '
Innoshima (17) 10/754 0 0 3/3864
Ikinajima (18) 15/4383 0 0 1/1600
Yugejima (19) 74/7742 0 0 0
Tashima (20) 25/3110 0 . 0 58/24590
Misaki (21) 14/2580 0 0 0
Misaki (22) 0 0 0 9/2750
Sanuki-Hiroshima (23) 43/4687 0 0 0
Honjima (24) 48/7865 0 0 0
Mukuchijima and
Honjima (25) 62/9858 0 0 0
Shimotsui, '
Hitsuishijima 29/4210 0 0 0
and Igurojima (26)
Ookushi (28) 13/720 0 0 0
Shido (29) 0 0 0 25/11475
Sanbonmatsu (30) 12/1267 12/7145 0 2/860
Shirotori (31) 220/20558 21/8200* 0 114/55990
Hiyodorigoe (32) 8/2210 0 5/4970 18/8010

* ¢ ‘hybrid’ rock between basic and acid dykes

of dykes

number of dykes / total width
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Taste 4 Numser or Dykes aND ToeR ToraL Winti AT Eacn Dyke-DoMAIN oF
Tue Tuirp GENERATION IN Snovosuina (LocaLtty Numskg @ SEE ThE
Mar or FiG. 7).

Loc. no Basic dyke Iigﬂéiiorite Granite Pl-granitic Felsite
o y gorphyry porphyry porphyry
1 23/2370 0 0 0 0
2 26/3245 2/1200 0 0 0
3 13/3990 10/5140 0 0 2/110
4 0 0 1/800 1/100 31/9380
5 16/3183 32/22860 0 0 17/6020
6 67/8482 33/18322 2/4400 10/2210 19/3420
7 77/8629 23/19000 4/4940 3/1720 11/3310
8 84/9048 4/2680 4/3800 9/7970 33/12008
.9 151/14244 9/7900 2/4700 3/1240 36/10559
10 0 0 0 0 14/4270
11 25/2041 2/780 8/11420 0 31/9185
12 9/665 23/12172 2/560 0 1/120
13 22/3223 -1/45 5/9040 5/3335 5/9060
14 8/794 0 0 0 18/4585
15 16/1545 0 0 0 0
16 27/3861 0 0 0 0
17 34/3965 2/4680 0 0 0
18 11/688 0 1/2560 0 1/75
19 1/100 0 2/2350 0 17/3960
20 0 0. 0 0 12/3775
21 25/2703 0 1/1600 0 0
22 19/2178 0 0 0 0

number of dykes / total width of dykes

Fi. 17-¢) D1+ 2+ 6+ 7+ 8 «12+14+17+19+31 TH SN’ Fic. 17-¢) (Table 3
E4) CRENERIECBIERNE I U TuRV LD E TR TV S, 1o DHIk
LV FNLIALILTE-THE WD 2 WIdALL-FMHEOLEM E b B, HAOIMYE, i, LY
A, ALt BTy, ANELOHIBAORAMEENR, o ik L BT
¥ ETRT, Ine OB/ NELONNIERIEICREERETH 2,

FRAEEI AR TREBL TH S ITA L AL E - M H 2 Wik bl - g o i %
b o TEIREE T, HIEESEIRIE, DV ITNVHARER L L TH LA ZI P TwD ii)
TR Z M0 L &t i) FMRA VI == VHTH 2 iv) HgaELF S >~
FREEDMFIT ARG ERT vIbBBA, BEN»SORME A LiZhWwiRY, MNELD
TIVIHOHIEMEEIRIC L S N B RHHE b Do T s OHIIEMEEIR & FREMCISTIL 7o &%
ZonsH . BEERSH S, Ui LIEBISERCIBIERBTZE S w328, Eidi
IEEED SFEMEEN LU TH 5, B« BEEROMBERITIZBIIRO b LFA LU TH
B0, BBLHET L, BARBELTHLLIEHULTWwE, IhsDERIER/INELD
INIVIREIRES I LA g TH % (Fie. 17-d), Table 5),

FIZHTEER % b OEREOEAMIEBIVIADEREDOZ N ER U TH Y, ThsDiE
b AL D S EREE A~ L AR RO NI 2 o TWw 3 2 E A ENR « IDMEEIRD
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TaBLE 5 Numper oF Dykes AND THEIR TotaL Wintu AT EacH Dyke-DoMAIN OF THE

Fourti GENERATION IN THE Map oF Fic. 17-d).

Name and number

Hb-PI-

Granite

of locality Basic dyke gran‘;)glrl&t;;trey porphyry Felsite
Kibe (1) 3/160 0 5/1340 2/3200
Nibukawa (2) 47/9403 0 0 0
Kagamiura in

Innoshima (3) 14/1295 0 0 34/5654
Sensuijima (4) 15/2015 0 2/2400 0
Teshima (5) 31/2118 0 0 - 8/720
Yanahara (6) (9/5077) 0 (6/4800)  (3/3150)
Ushimado (7) 15/1365 2/100 6/8110 0
Shodoshima (8) 8/1075 0 4/2195 6/4750
Hieizan (10) 23/2435 0 ' 0 0

number of dykes / total width of dykes

FEERX & > THED D 505, HIEEEROREIT/NEE DM VIBDEIEESRORT DO L
BB TV 2o BEEA S OIS T TwRYL, ThSDEIREHL, MM bl
2R DAL 5547+ A RS H B A8, HBIBYE, HBIVIAOBIRIEL B R > THMTH L
bHd, 20D pHIETIE, WEEAOERIHCILTE-FIREHZ W LILILE-FEEEER O
%m%wWLTm%@wm%énaot<w%wm@%%%t®%% i3, INEBOEIFOWE
BT &SN, BILGIER CRFLL QNN OFBE TR E L Ty 5 (Fie. 17-d) D
6 L FiG. 17-e) 0)14]0 PEDZ E»5, Fio. 17-e) B & U'Table 6127R 3 HAE R O BIREE
BAINEBOBIVIRSREEC LA TH 2 L EX SN,

TapLe 6 Numser oF DYKEs AND THEIR TOTAL Wipth AT EacH Dyke-DoMAIN OF THE
Firrit GENERATION IN THE MAP oF Fic. 17-e).

Hb-PI-

Name and number . . . Granite .
of locality Basic dyke gran;;i;g;;:;fy porphyry Felsite
Hofu (1) 82/37950 0 1/700 4/1350
Inumodori Gorge (2) 0 0 3/5130 7/4040
QOoasa (3) 20/2518 0 2/1330 1/300
Nabara Gorge (4) 0 0 0 15/6420
Hiroshima (5) 0 17/13290 4/3400 0
Kusaki (6) 53/10870 0 0 4/1350
Shinchiku (7) 13/2120 0 0 1/20
Yokkaichi (8) 81/15830 0 2/980 12/7260
Nakago-Oitani (9) 31/4415 0 1/1200  3/3500
Tenda-Uchiyama (10) 19/6410 0 0 0
Higashimihara (11) 2/520 0 0 26/13980
Koyama-Nanachi (12) 10/2415 0 22/85505  68/34410
Nariwa (13-a) 0 0 2/1800  32/13520
Nariwa (13-b) 116/28070 0 0 0
Yanahara (14) (13/2971) 0 (1/250)  (1/160)
Shodoshima (15) 6/660 0 0 0
Ookushi (16) 7/494 0 0 0

number of dykes / total width of dykes
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FTIWA» SEVIHOBEREECHTL T 2 2B ARG, S, SRMEN L
MLTWBZLTHD, WAR-FIMIETIE, BV 7 =94 bEIREE (Fic. 18-2)) D¥E
Wite, %290 L THIOMILEENR & DI OTERBESENRS & % 2 EIREE (Fic. 18-b))
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WM > T3, FMEUAL (Fi6.17-¢) D11) LHNREL (Fie. 17-c)D31) DI
M@mMﬂMuﬂménéWWWuMHﬁMi%1%~«b+4m&MWS%my)@mﬂ
B REE bR T3,

JRESSEERARTANT T, ML 80 my. DEMR 2R TGRSR & #h e L Tl
38 m.y. 2R T HATTERE (LESNFEEPERUCIN T 3) 59464 5 (WTE, 1975). STVl
it (Fic. 17-e)@ 3 )iz ORI EREHRFIC DAL, EFEECII» N Tn 3,

TN E THRART & 72 5 D OGN O EIRIFIC AT EL & 11 5 B IREED DA 13 HI8CH 35 & ONLB
WOTEEFOFATELICHR S, UEMFO M NEEBEEET (B L, 1973) A0 8A1LE ALK
(EEIZ A, 1979), BREEEASE] (HEIEH,, 1979) 2 X OFEESIC RO BTG EIRET L
uﬁﬁﬁ%wbafb“ FICHRHENB LI TH D, HIVIE LTVt h

BIRIEL, COLI 28154 T, LINBHRFERENE B FRL TW R iltnin e
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EXPLANATION oF PLaTE I

Fic. 1 Contact between hornblende-gabbro and biotite-cummingtonite-quartz

Fic.

Fia.

Fic.

Fic.

Fic.

Fic.

Fic.

FiG.

Fic.

Fie.

diorite (bottom). Grain-size of hornblende-gabbro decreases toward the
contact with the quartz diorite. The Tanoura Peninsula.

2 Rhythmic alternation layers in hornblende-gabbro. The Tanoura
Peninsula.

'3 Agmatitic structure in biotite-hornblende-quartz diorite. The individual

blocks of dark coloured facies enclosed by light coloured tonalitic facies
show angular form. The Tanoura Peninsula.

ExrLANATION OF PLATE II

1 Gneissosity defined by the preferred orientation of aggregates of biotite

and hornblende (up to 1.5 cm in size) observed on the weathered surface
of hornblende-biotite-granodiorite. A coastal exposure near Iwaya.

2 Clots and schlierens of biotite in biotite-adamellite (type II) of the

Shodoshima Adamellite. South of Fukuda.

3 Gneissosity running across the mutural junction between hornblende-

biotite-granodiorite (right) and biotite-adamellie of the Yoshino
Granodiorite. Black arrow indicates the direction of gneissosity.
Shioyahana in the Tanoura Peninsula.

ExprLANATION OF PrLaTE Il

1 Gneissosity running across the mutural junction between an irregular

shaped dyke of biotite-tonalite and hornblende-biotite-granodiorite. The
orientation of lenticular dark inclusions in the biotite-tonalite dyke also
parallels to the direction of gneissosity indicated by a hammer. Gamano.

2 A basic-acid composite dyke of the second generation cutting a basic-

acid composite dyke and some basic single dykes of the first generation.
The surroundings of the dykes : hornblende-biotite-granodiorite. The
Tanoura Peninsula.

ExXpLANATION OF PLATE IV

1 A non-porphyritic basic-porphyritic basic composite dyke of the third

generation (left) cutting a basic dyke of the first generation. The sur-
roundings of the dykes : hornblende-biotite-granodiorite. The Tanoura
Peninsula.

2 Basic dyke of the second generation showing synplutonism. Quartz-

feldspathic vein cuts the dyke. The surroundings of the dyke : biotite-
hornblende-quartz diorite. The Tanoura Peninsula.

3 Basic dyke of the first generation dismembered by injection of plutonic

material from hornblende-biotite--granodiorite. The plutonic material
penetrates the chilled margins of basic dyke. The Tanoura Peninsula.
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EXPLANATION OF PLATE V

Fic. 1 Basic dyke of the first generation dismembered by injection of plutonic

material (type B-injection). The plutonic injection veinlets are more
leucocratic than the surrounding plutonic host. Kuga.

Fic. 2 Basic dyke of the first generation closely packed and partialy insinuat-

ed inward by narrow veins of fine-grained and leucocratic plutonic
material (type C-injection). The surroundings of the dyke : biotite-
hornblende-quartz diorite. The Tanoura Peninsula.

Fic. 3 Basic dyke of the first generation showing a typical net-veined structure

Fic. 1

Fic.

Fie.,

Fic. 1

Fic.

which consists of a network. of tonalite veins. The surroundings of the
dyke : biotite-hornblende-quartz diorite. The Tanoura Peninsula.

ExPLANATION OF PLATE VI

Basic-acid composite dyke of the first generation injected by plutonic
material issuing from the surrounding biotite-hornblende-granodiorite.
Note that the injection vein ( I ) penetrates basic margin (B), but does not
acid center (A). The Tanoura Peninsula.

2 Basic dyke of the third generation injected by aplitic vein outlining

S-foliation.  The surroundings of the dyke : hornblende-biotite-
granodiortie. North of Yoshino.

3 A thin vein ramified from hornblende-gabbro mass penetrating dark

inclusions enclosed in biotite-cummingtonite-quartz diorite (See white
arrows). The Tanoura Peninsula.

ExpPLANATION OF PLATE VII

Biotite-cummingtonite-quartz diorite (QD2) truncating basic dykes of the
first generation which intruded into leucocratic biotite-adamellite (LA).
The basic dykes are cut by plutonic materials issuing from the leuco-
cratic biotite-adamellite. E-W-trending gneissosity runs across the
contacts between the biotite-cummingtonite-quartz diorite and leuco-
cratic biotite-adamellite (See vermicular symboles). Arrow indicates a

direction of alignment of dark inclusions in the quartz diorite. The -

Tanoura Peninsula.

2 Photograph showing that hornblende-biotite-tonalite emplaced into
biotite-hornblende-quartz diorite after the emplacement of basic dykes
of the second generation and before the formation of E-W-trending
gneissosity. In the bottom left of photograph, a fragment consisting of
the biotite-hornblende-quartz diorite and basic dyke-rock is completely
enclosed by the hornblende-biotite-tonalite. The Tanoura Peninsula.
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ExrrLaNaTiON oF PLaTE VI

.Fic. 1 Biotite-tonalite injecting into basic dyke of the second generation in
biotite-hornblende-quartz diorite. Gneissosity is strongly developed into
only the biotite-tonalite. The Tanoura Peninsula.

Fic. 2 A dyke of biotite-tonalite enclosing fragments of hornblende-biotite-
granodiorite. Gamano. ’

Fic. 3 Detail photograph showing intrusive relation between hornblende-
biotite-granodiorite of the Yoshino Granodiorite and biotite-adamellite
(type I)of the Shodoshima Adamellite (left). The latter cuts gneissosity
of the former.
Along the mutural contact align biotite flakes. A coastal exposure
about 1500m north of Iwaya.

ExpLANATION OF PLATE IX

Fic. 1 Photograph showing basic dyke of the second generation largely
meandering in hornblende-biotite-granodiorite. The Tanoura Peninsula.

Fic. 2 Issolated tabular bodies of basic dyke of the first generation in
hornblende-biotite-granodiorite. These bodies originally intruded as
dykes into the surrounding granodiorite. Ookushi.
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