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Rapakivi granites from Cape of Ashizuri, Kohchi Prefecture, Southwest Japan

Nobuhide Murakamr* and Teruyoshi Imaoka**

Abstract Peculiar rapakivi granites were found in the Tertiary igneous complex from
Cape of Ashizuri, Southwest Japan. They occur in close association with coarse-grained
syenitic rocks which intrude into the abundant gabbroic blocks as net-work dike swarms.
At the contact of the rapakivi granites with coarse-grained syenitic rocks, the latter are dis-
sociated into single crystals or crystal fragments along grain boundaries and cracks by the
invasion of medium- to fine-grained granodiorite which compose the matrix of the rapakivi
granites. In the granodiorite mass, the K—feldspar crystal or its crystal fragments are dis-
tributed irregularly and corroded to form ovoidal shape and mantled by thin plagioclase
(An 15-25) shell which tends to become thick with the development of flow structure of
the matrix.

The rapakivi feldspar has an ovoidal shape of 1 to 3 cm in diameter, sometimes arrang-
ed parallel or subparallel along the flow line of the matrix. Its core consists commonly
of an untwinned or twinned K-feldspar crystal, often accompanied by quartz and plagio-
clase crystals, whereas the shell is composed mostly of dendritic shape of plagioclase con-
sisting of the aggregate of many small grains and interstitial worm-like quartz. They are
usually finer-grained than the matrix. Where the grain size of the matrix becomes exceed-
ingly fine, the shell of the rapakivi feldspar is very thin or almost lacking. The rapakivi
feldspar coexists with other kinds of ovoids in the same rock, such as plagioclase (mantled
by sodic plagioclase or K—feldspar), quartz (mantled by hornblende+ plagioclase), hornblende
(mantled by aggregate of hornblende and biotite) and biotite. The core minerals of
these ovoids resemble those in the coarse-grained syenitic rocks in their petrographic
characters and chemistries.

The above described facts lead to the conception that the rapakivi granites have been
formed as a result of comingling of crystallizing coarse-grained syenitic rocks with succes-
sively invading granodiorite magma. K-feldspar crystals separated from the coarse-grained
syenitic rocks were immersed in the granodiorite magma and suffered corrosion along the
periphery to form ovoidal crystal. Newly crystallized dendritic plagioclase were attached
surrounding the ovoidal K—feldspar. Later, interspaces among the units of dendritic pla-
gioclase were infilled with quartz.

Hiarp (1981) described the similar consideration relating to magma mixing on the
genesis of rapakivi granites from many localities.
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Fig. 1. Geologic map around Cape of Ashizuri.

1: Shimizu Formation.
syenite (Stage II).

V). 10: Terrace deposit (Quaternary).

7, TERBEEELIATE O X 5 BBk O S H I EET
Lo EbhHhB (L, Vorma, 1975 ; Hiesarp, 1981).
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2T AU B ETRIECERE L, VY AROSTME
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HREBECES 77914 + RO RRE O 7 -2+ CRk
(kH, 1959) &, BpR S (1957) 1z X 3 TRER/ M O B8
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3 DX R E AR R O B = bR S o die 9
RPEHBOREL IO ODB T E2FER L. 52
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CRERL, MR OEEL BRB.

2: Densely accumulated part of gabbro blocks (Stage I).
4: Quartz syenite (Stage II). 5:
grained syenitic rock and rapakivi granite (Stage III).

IV). 8: Aplite and granite porphyry (Stage IV).
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3: Melanocratic
Alkali granite (Stage II). 6: Coarsc-
7: Coarse-grained biotite granite (Stage
9: Alkali dolerite and syenite porphyry (Stage
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ARBR G BT 5 #REREE X v K5 (Fig. 1)
5, EROMEEERETC D hHETE R, BEAA
B IR B> b T ERWE - FrIar), 1
(ERENES - A NEE - 7420 fBEE), I
WIREES - (ERIIRE), VONEZRERE -+
B ERIERE), V(ZAH ) Frs4 b - HEREE)
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Sketch showing the occurrence of rapakivi granite and associated rocks.

Cs: Coarse-grained syenitic rock. Rg: Rapakivi granite with flow structure.

Gr: Medium-grained biotite granite intruding into gabbro and coarse-grained syenitic rock.

Pg: Pegmatite.
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B. GHETHARERMER O - FLETEOE
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WY, BEFCRELALOEAESAFCRARE
BRI E B EER T oM B i 2@ T
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Table 1. Representative chemical analyses of plutonic rocks associated
with rapakivi granites.

No. M-001 B-005 C-011 B-006 510-5G D-020 A-005 1003-3

sio, 50.35 52.50 64.02 68.38 68.70 68.98 72,11 74.69

TiO, 1.24 1,67 0.59 0.46 0.38 0.70 0,28 0,01

Al,03 15.46 14,57 16.51 14.59 14.41 14.69 13,77 12.83

Fe,04 2.15 2,73 0.82 1.37 2,02 0,20 0,14 1.30

FeO 7.58  6.21 3,12 2,26 2,28 2,13 1,93 0.53

MnO 0.17 0.19 0,13 0.05 0.07 0.08 0,06 0.02

Mgo 5.18 3,77 0.28 0,59 0.55 0.30 0.41 0.19

Ca0 9.89 7,05 2,60 0.9 1.49 2,10 1,06 0.52

Na,O 4.38 5,05 6,13 4.34 4.77 5,02 4,12 4,07

K,0 2.41 3,91 5,30 5,66 3.98 5.45 5,51 4.96

P,0s 0.14 0,18 0.09 0.08 0.06 0.04 0.06 0.01

Hy0(+) 1.27 1,52 0,84 0,62 0.70 0.56 0,48 0.56

Hy0(-) 0.33  0.35 0.20 0.08 0.26 0.12 0,09 0.32

T. 100.55 99,70 100.63 99,44 99,67 100.37 100,02 100.01

Clinopyrox, 24,4 7.9

Hornblende 21 301 7.2 4.2 6.4 3.4 0.2 M-001. B-005 : Gabbro
Biotite 2.2 2.7 26 8.5 3.4 4.5 3.5 2.4 G_011-D-020 : Coarse-
Plagioclase | 46.9 45,4 11.3 21.8 31.1  19.7 20.4 24,7 grained syenitic rock. A-
K-feldspar 11.1  76.9 59,9 41.6 48.0 47.3 39.7 005: Coarse-grained biotite
Quartz 0.6 1.3  18.3 15,1  23.6 28,0 32.6 - granite. 1003-3:Medium-
Others 1.7 2.2 0.7 0.7 2.4 0.8 0.6 0.6 grained biotite granite.

Analyst: N. Murakami

BERCLENCEENRB LRSS, EoTTF xR
AxEUIERERI T MO KA E Vo KREE L
D HEAEL, 2L UTHMRIAYETS. S5y
TEREIC D > & S EECBIRT 5 KB, BEhWE,
HRPIREESETHH. CThbOKFEEOHEI DU
CTUTE 5P LHI BT D LicT 5.

1. BhivE

BER D X 5 R ATk, DDERE LT
RPET D EHIER om fBENH S 50~60 cm R ¥
@@%@ﬁ%bﬁ,ﬁmk%<@2~%nmé?5:&
b5 EHMEERE ORI NS EE -
TEREHR AT L DD bR T\ 3. S8 0B IH cit
Vo BAfEREPO BEEME LTETSE 221 h
b, B LTBR SRR RN T EBRER o B
BAEL, TOoBIARRIZES . —BICEBITARE
R7eTSIRCAE - T 52, HANESEEORET S
el AanE Tl o T B T EAE . EBIT A
A B D FoTw 5 (Fig. 2, Plate T-1). L
ML, BRI EEOH 5EHMIETRILLATVWA S
L Hhn.

HEhOCETERAScIE T, MREEERTHO
ETE Lig\ . BB R~ MR, FREMCETL
D, PFEAROSHVLLORYE, BRI XD RrliRic
T5ZERE. TRTCOFAIERNREES, 166
PigEE RS X b B b S h, » UV BA - AZENAD T
<, BER - - ANELZLIATL 5. ZoBikboR

B0 FBHTLELET B EN Y T, BERICX

DRELHZELHD, BRI IWARTREYEYE
BT R RreT52 b 5%, Bh AR
BEORNNREEE - T6EIEE L BRI BERO -
ERED, FRCIBEER B OFEEAL 2 A TR
Beicso bdbn. FeltMiigs BT 388K
DEFEFSAFE L. B0 k& &, BEEDO B
L, HE-TWHLo0H -k, BioX 5witkd
U CEM b DR = &, Ao EER LB
fEEN B D FEL RWBITCiT bl 2 L 25 - T
WHA, BRI B boBEORLAZLLY, b
BEH/ N QRS T B L BB 22 Tt e K,
THATichh, cOBRBME$ BRI TEEYRL
TWbEEZBR5.
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Fig. 3. Showing the occurrence of gabbroic

block, shale block, coarse-grained syenitic
rock and pegmatite.

Sh : Shale. AP : Aplite. Other symbols
are the same as in I'ig. 2.

BRI SELR TG, BERIEEALOEGHRES
(An 25~80) - A - BERI Y b, ARAGCH
FRTHAEENBEL TN DI EA%\ . Btk
LEPMCHEE - 2 ) RAVRAEL, ARAORZRHMES
HL L RCHRACIERAE~KERAEHD Y 2503 %
EUTL 5. 8- CTREIHEDO LD BEE OISR
RHETDC EEETH L, B0k s, HE-
41 (1980) X B GFHAHER OILE/R L b, Zhai7
HYVERCETHLOTHH 5 LHE L. BETHED
SHTE G L - B, 1984) 25 4 & OB YA E T
5b0EEL LS. RENBEREDOLELY - = —
FiL#EA Table 1 i3,

2. ENRREWE
THDRRE~7 7 V) {EREEP RO T HoBR
BRFCETS. MEPFCETHLOREELTALL,
ZIROERTH D, B"EPCET DL ORI EH
CETEO TR, BRODTWHELITIEA L » 70k
TH5B. RROGE, TREKHSBER S OB & E
E ORI BB BhWEBLE T L O B2 HE»C
Fig. 3 X 5 ciBRE B35 L4 &\ Jrec/)
TVHRCEERBELEEhb & Tig. )4h 5.
IRiEIL 9~10cm kB 50~60 cm .55, 1em A
DHifREET AL LB 5.
HREREES L 1~1.5cm ko ¥ HBO ERAD
HhEC, ERR L ERER & ORIBRIZAES (An 5~30)-
ERA - A - ANAE - BER L0 RRESET X
higdbha (Plate TT-1). Z oFEHO BB

BAIRREERO 7 <% LIRS 183

C X W RELD. B IMORESE~T7 vy U ERE E

CETS S OIFEEMOENE L, IHOBh\ Eikd
CET S DX EETL D I &%, =—F
oAt ki@ (1983) - Table 2 iR LTV X 512, TE
BE~ARRRE~AR e v = FofilevRT. X8
MOBEEME LELITHVIRRE B Wiz 7 ey t RO
#EFEEOY, THERNMEELDZERES. &
CHIE & DI, W OBRCET LB Ry
PIRPE T, BERTCEEEHIEBL WS &
PH 5. WRIERGORMBIAFETCEFIL T, BLHiRk
HEEET 5 (Fig. 4). REWNLEGOLE LA -
& — F#K% Table 1 2R3

3. tREgE

HhWERESEPCH D, DMEEHRR o SRk
BETS. RLBVCERIEEREEROBETHS.
HEREESESC Fbh 52, HDhFRERIE chi it B
b, THER SR~ iRy 235 (Figs. 2.4 o
Rg). wfl - EE L OBEHF ALY OFTEFIC
I BHCITIREE L ST 5 (Plate 11-2). fiiEizaes s
DOEFWCRTC, LELEEMT A, Hefxtse
Ebdhs. ZoBE, BAMECREERTE LR
LD, BEERSEWIIARE (An 15~50) - %y
BH-GBE- AN - BERIV Y, BhAR - 5%
vEER S ZEn L. ARG - BER B EA
W~RRH <, THOWRRE~7 A V{ERED L 5
ww, BISFEEA RS Sy, BagyERame
TALAKRT, BEENEERER L P HBECET R
Hi7chRR D Byt v v A%k e UCRET 5. 835088
RREEE L O BERITC 2 - CHOgms BEL, B
A O WECSETW B35 2 L b H % (Fig. 4, Plate
1-5).

TR B CERE BB BTa2 2L b5
%5, BEREBR & TERBREE & o B RESEAH
AHAV VKR, BBVEe 2 REBEL WS L
bH5Fig. 4). - CRERSTIEHIGE RS
THRARATES LD BN, WBHOZLL 55
(Fig. 4). TEMPISSSCEORET 23 L —BICER
IR e D . BThE, BDNBIREEEDPIV R
5~20ecm)ER & LTIERIREF @B Eh5s o & A
H5 (Figs. 2.0, Z DX 57k BAC HBHEMNIE
Lb. TERPREERNREES L 8T 5861,
BEPCHENBLZ ATREBTOBXHEL, Bk
BEETET DA ) RA - Bl L ORSEIFHIE P
REEHEEIIB X5 hERPlate [-6)%ET5 &3
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Table 2. Chemical analfses of rapakivi granites and related

granitic rocks.

No. 306-1A 509-2D 509-2E 509-2F 926-11 1003-1b

510, 64.83 66,25 64.50 65.00 70.00 64.06

TiO, 0.97 0.72 0.89 0.30 0.48 0.66

Al,03 15.50 15.81 15.68 16.87 13.04 14,11

Fey03 1.78 1.14 0.98 2.95 0.45 0.62

FeO 3.13 2.25 3.49 1.02 2.37 3.99

MnO 0.13 0.08 0.05 0.05 0.05 0,06

MgO 1.02 0.84 2.01 0.41 1.14 3.68

Ca0 2.74 2.19 1.99 2.58 1.64 3.87

Na,0 4.18 4,07 3.18 4,71 6.07 3.80

K,0 5.07 6.26 6.25 5.38 3.69 3.98

PO 0.14 0.16 0.10 0.04 0.10 0.13

HyO(+) 0.96 0.79 0.16 0.40 0.60 0.72

H0(-) 0.08 0.05 0.23 0.08 0.16 0.22

T. 100,53 100.61 99,51 99.79 99.79 99,90

Hornblende | 10.3 9.6 11.1 0.4 3.6 11.1

Biotite 4.7 4.9 6.1 6.1 7.1 9.0

Plagioclase| 28.8 29.8 26.6 19.0 27.1 46.4

K-feldspar 35.4 35.5 35,5 55.6 37.7 15.3 306-1A~509-2F:Rapakivi granite. 926—

Quartz 20.0  18.9 20,0 18,2 24.0 17.8 11 : Peculiar porphyritic rock enriched

Others 0.6 1.3 0.6 0.7 0.5 0.4 in crystal fragments derived from the

Rapakivi & | 15.5  29.9 15.5 59.6 56.4 coarse—g.rai.ned s'yenitic rock?. ] 1003—-1b:
ocelli Granodiorite without rapakivi texture.

Analyst: N. Murakami

H5.
FAF AL OERMEES TG ¥ s, ok
AERBIRS R0 AHE XL LT LS BfR S
, BREHCELR TS, HEBNEREOTCD
HULloswagzhs. FoBRCEL QI EDEMK
DX 5 ihENES RS,
(1). 1TERPHRET T % 7 2% CEROHMITE

Sketch showing the field relation among
rapakivi granite, coarse-grained syenitic
rock and gabbro. Note the gradational
relation between rapakivi granite and
coarse-grained syenitic rock. Mafic-rich
seams are found along the foliation of
rapakivi granite and along the contact
of coarse-grained rock with
gabbroic blocks.

Yig. 4.

syenitic
Symbols are the same as in Fig. 2.

LAAREAIT, 1EMCEE LD, FRBEALEEE
hinEa L b5 (Plates 1-2-3-4). F7, M &H
T ABEALDOBA LN ICHRERBER B, Th
LIEmPEE & OB EIEEL, ZOBMTTS
CEACHINWTHESFBEMT S BT eET S
ERbH5.

(2). {ERPEREPBROBAIL T < F ERGITH
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HHREBERCETIRIREL, chrbEIhIR
SR TR EBEERDB. COBE, FTAFEER
17 AFEHBEYEIRVWH IV RA - RROKERLE L
Bl (Plate 1-6), MHRRREEATO» V RATD
FAFERBEPEL THB30083D5 5. F-3% CHREY
DK BHVRADKEES - BR LR, S EBE
AWV RA, ARNNREEEE O ) RAECELU
LT\ 5.

(3). IEBIRELRIEEL AT, 9%
EEARREC TR EETS X 5wk, IR
HEOZELWEEZOERLELL kD, 7% CHRK
RETHH ) RAOGEBIRCHBMENZ L LY, 5
A CHEBERIRVL I VRAIRB LA SRRV X
Hicle b (Plate 1-5). F -4 CBRAOSMIAHAT,
BR Lo, WECETRPIW vy AREEEL DL
St % (Plates 1-3-4). BERO X HiC, 2D X 57
B, TERPRE L ENRIREEE &L oM BRI E
Bnpy, BRC TOIiEPC SREYD £E53T5 H
FAEDbhE BEL, HEEHO PERLL BRI
#} em OF T TERIIREN PRI e B G L 0D
B

g 3F ERARE ¥ R WIERNRE O 225 bk
Table 2 RT & ED T, 7% CRARELTERHNEG
e ) Mg0-CaO 7p Fie B4, Na,0-K,0 w3 L
Ve zhicitl, 9-4% ERARETr b Ok Na,0-K,0
CE S, HEPRREES OsEic B e 5.

4. BERIERB 7 T54beRITEA}

EEOHMNREESIHAVE, &5 % ERATE
HPIRRA &t L LR BERIERE EIRCE 2
5 Fig. 2). EIROEITH cm Kh b 20~30cm K
Chich, BEAL OERIUHRTHD. TP IWHh
W ENREEROMBEEOS IR LIDS.
PR REREBE ISR, BECENRESERT. 7
72w ECRRA (An 10~30) - TERE - 72 - BE
BeElas+5. VHOHNBEZERERE L ARHD
BAEEEzZ RSN, BERO Fe/Mg HxEEFO
} OB L.

T7F4 b - RSx4 PiZERWE - HNRESE
- ERPRE Y B MIR(I~10em @) L LT, %k
By oy MREGHE L LT ET S (Figs. 2-3). BRELO
BERIBRLBE L, BERRCL - TRBEIEREL
BRATHBCAZDEE LRSS, Ll r~x A
FABRWERELHBEC I OERNS B D LR, X
7= x4+ FicghROANEE RS IRICER L TRET

BHAREBRROS A% UIEfkE 185

Fig. 5. Rapakivi feldspar.

Note the aggregate of K-feldspar, pla-
gioclase and quartz in the core, and
dendritic plagioclase and worm-like
quartz in the shell. The dendritic
plagioclase consists of many small zoned
grains in which the grain boundaries are
shown by dotted lines.

K: K-feldspar. P: Plagioclase.

Q: Quartz.

Lo ENBB. TTIFIAL -2 DN
oftMECHEET b0 EBbhs.

R RERERS B WER O T Lo R R
o OERPIREES - ERIgE L 8T 53, BEW
DEMT I T HERROERERT. TEME L £ Ol
DEF L DOERI BB Th DA, BT T
TEREPCHLGCEEND T, 3FERAXED
TERPIRE - MR IREEEORESHI G Ehs. 1§
A E LT EoasrmE T ERcHkT 5 LB
WHEALELFETS. ANBEETERETRR, &
BB RERTHDH. €— FHILT £ 2 v BBE~P%E
Db EHE (Table ) %7/RL, AHRAE(An 15~25) -
VRA L% BEROGIVROANAEL &L LN
B\, BERFILT 751 MRDE L, FioadodbmE
Y CITERBEEIR 2 5.

SRFERADHER

1. RELEOKR
5% CRAIE 0.5~2cm ko IIH~RIIF LR



186 RE %48 BE 1985—3

Table 3. Chemical compositions of the K—feldspars and plagioclases composing rapakivi
feldspars and those in peculiar porphyritic rock cited in Table 2.

K-feldspar Plagioclase

No. 509-2D 509-2F 926-11 { 509-2D 509-2F 926-11
Ca0 0.30 0.37 0.41 3.57 3.14 4.9
Na,0 2.64 2.84 3.56 6.56 7.32 8,96
K,0 10,16  10.86 9.68 0.48 0.56 0.14
Or (mol, %) | 70.4 70.1 62,7 3.6 3.9 0.8
ab 27.8 27.9 35.1 74.1 77.7 76.0
An 1.7 2.0 2.2 22,3 18.4 23,2

/§

. Alkali gr., quartz sy. &

50 melanocratic sy.

e’

4444444

5 Coarse-grained syenitic rock
O coarse~grained granite
{__._i Gabbro
@® Rapakivi granitic rock & related rocks

N

7N 7N
10 20 30

Ab

50 60

Fig. 6. An-Ab-Or triangular diagram for the K—feldspars and plagioclases composing rapakivi granites

and associated plutonic rocks.

L, HEiReeOhich, £fr@s 8y,
BEAPETHZELLS. RKEADH ) BEAKOEAYR
EORERXEETIENE VBELTNEN, BEF
EDEDHIIEYr B D, ok bEBRALRLD
3, PEO&ES 3~8mm - SHEDIEN 1~3mm D} D
THBH, TAFE RAD KWHPIRIC I D FDB
R, PRS0 T, BRCIREEME T CO AR R
BB ELHD. WCHBRO—TARGHEDH Y
ERIVEERERLIETIZLL DS, ABOH YRR

BRCERE IR TR o Tk b, JBRHORETS
L0 EH ) BAORBENEALTHS. & ITRE
BERTEATIRS 4% ERA D HECETOMIR W
L, WEo» Y REORIBEbEL, &L LT/hE
WD DONREL B EERD D, OHEIRBORE
T, ¥ ERAORMCT - ¢,
S TR, AR U CIRE IR ORI BI R
HAECEHBTLHO T, TR ERERAEL, B
L OME L. DX RBERE, FAFER
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Fig. 7.

are the same as in Fig, 5.

FET T A F CRBE RV Y RE - fHRANL
HEIaz ensw. Lnl, Bhoksw, 4% EHl
BERTHIVRAELECOMABERIRVLHI VRAELOH
AL - SRHE R S oZTED bhic. REOR
IR IE & e B o E A & Of% Plates T-5-T-4
iRt

R X 52, T-4% CHBILE T ¥ ERAGTERNA
BACET D ANNREEECIRDLhEZ L1 HD
2, ORI BB ORETE .

¥, A5 F URATEBRRES M, 7%
MBERERV» )V RADTNENESGSRLRRAD DD T
ERDB. COEATCLMRG - AEO FHLEE
R, BEOEWSAFECRAYVEBAIZELIDD. &
fh & U TR RS EE 2 # TR 2 RHANC D
ZERMTERRL NS, BREEER L D b A3TE
IBBEECITW 52, HROAHIELLLAHAT, £
DRI DVEAEZ i), BHREETSZ ARV
LS RS, Bie LT OERREEROMENEL
PR, —BOE 5+ CERTERINGEOEET D
HEEAS 0.5~1.5mm K ThH % DR, #h 0.05~0.3 mm

Representative type of rapakivi feldspar. Symbols

RARRBIRO 7 <% CIER 187

Fig. 8. Rapakivi feldspar.

Characterized by the aggregate of
K—feldspar in the core and lack of
plagioclase shell on the lower side.
Symbols are the same as in Fig. 5.

Rapakivi feldspar.

Characterized by the small core
of K-feldspar. Symbols are the
same as in Fig. 5.

KB E 7o\ (Plate [-3).

2. ETOMHE

Sk CRADNEEEIRT S 7 U BRI ER
B, BEh = Ay FRERRTREEMTHDY, ©
DE 2ED EOFEGOEERDOZ L BB, Fh, H
Y EACKEVCRERAORELN S »ounich, MG
PR ~FIBRFIR AL » > X HPPREEAED—
WO BRI E TSz L h% (Fig. 5). AV R
AR LELEBRNC DN ICRRE - 2V RE - B
ERBORRGEIVEE Sh (Fig. 5), OUBREGARG
BN RE VDD L. H ) BEOASHERR
HEESEML WA, —f7 4 v ok -1 PR
NFEETSH. U EOWELHNNREEEFON YV RE
CHELLLTw5. Table 3ies <+ ERBAVHR TS 3
B H Y ER ORISR (bulk chemical composition)
%t. Fig. 6 X5, = LA BRI RS
BAEFOH Y BROBEFHER & KENR . XighE
-t & — Vv TCEERERTRTOC, toFbEEE
Mg,

7 A% ERADHABBIKMAMERTEBEOEEHE
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f&————— Shell 7 e Core
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4 ,ﬁ (AR woovw “?" W
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¢ WoNg
i i i
! .
i §
10oF
-4s.0
B
< 2
* Ca : ; ;
C& 3 j -5
B i Mol o|g
il i Nadifit & |8
§ oo . a!ﬁ
Bl i 5 .
Dy Mg B s |
IV | I P
IR HTIRT T H ii'! o
P K if 3
ol - . ) ) g
o do

I hiaN, HelbBEor YR - BERYRELD L
Nhsb. BEARD %E 0.5~1mm ko> dendritict
BRERTH, ThbDREEHIE 0.05~0.1mm Jo,
1B & A ERFETRLDOE L WESEORR~HTF AR O il
BEAHET, & L TEBINCIR #iicd o Th
. WSS TR 05 B iEn b o 2y, &
BoExrrhh b UCRE Licisimni o 2w T—o0
BB R TR L B 2 532, s R ois an
TP/ D KEGERERO Bl d B35 ki b
B TOWELEGHOWEHINEMMC E %, dendritic ff
BROEEHCIEML T2 (Figs. 507 & dsi) 2 B dh i
LA CRINTCGA). CTheirilic AROMNER
WRASERC BT I D L L 55 (Fig. 525, o
PRI EE Shs Ao/ ERRRCEEL T
Wh. FEIZCRBLOMEA ORI LD, EBilk~7
= A—RERTH, RIEAD L S CHMEREEHhEE
T3z L. RERMRES S ) RN O
* R BERKGR & IR& N 528, Loreren(1974) ik L hif, “crys-

tals with crystallographic branches that are part of a single

crystal but not necessarily of arborescent form.” &I hTu
5200, FEDT T dendritic DFHBERVS.

0.fmm
Fig. 10. EPMA scanning profiles of rapakivi feldspar (beam diameter: 5u).

DHEE DALY (Fig. 8), Fiz, PIEDO 7 Y ROk
FAS &L, KES ARSI X Y o b & & (Fig
Nbbsn. FHROOMEHRL An 15~25 ¢, Eiko
IO s i B R o b s, K
W FHEDOB%Z Table 3 R4, < ORHRAEDOEKIT
FEEM R ORER QMR & kEN g (Fig. 6). IO
7Y BRE»BIRORER ) EPMA 1% K-
Na-Ca OfIR#(L% Fig. 10 i3, X, # vV EL
PICi-s =1 AR X 5 K X WSR2 5 5 75,
AHRE N TR LI & .

TR & FETR & OB — BB Th B3, M
ADSAT VDD HBRO Rrdd BT5283b
B WIS O REIVNT (Fig. 11), FomEa
DL - kA L5, BL, MER - HY
FaOAFEEBC I EREI R (Fig. 6).

&7 AF CRATEBRGEFCI, 73 ERADE
7y BERIRTEREO M hot A - fREA - BE
Bt - ARG EORKS, H50ifERiEaENREERT
Wa. LEOKGED 2~3 OB /e LRI 2 2B
CHEINRTHBIELHD. T EDORERD D TR
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Table 4. Various types of ocelli.

Core part Shell part
Quartz Hornblende with plagioclase (Fig. 12)
Sodic plgioclase rim (with biotite)
Plagioclase [Hornblende and plagioclase with biotite
K-feldspar (anti-rapakivi feldspar) (Fig. 13)
Hornblende Hornblende and biotite

Biotite (Largely
recrystallized
to granoblastic
aggregate)

Biotite and hornblende (indistinct)

Tig. 12. Ocelli of quartz.

Note the hornblende-rich shell surroun-
ding core of quartz.
H: Hornblende. Other symbols are the
same as in Fig. 11.

EEE, £ OBEMBOBWEGHELD RIBET X
DEDEERTHWS. BKRTRZDOL 5 7nd Ok —iiIC
ocelli, = ® X 5 ik ocellar texture & XX Tu»

* ocelli OMRBIRPERE v v O RSIKE ) EREINBZ DT
& 5D, v < ORBBIERD BRIV T ROBHHI L 20 TR
M s E¥H5. BRI DRBTELRBERRIZ ARG AXDE
SRARA, SEFEORSRE Na RBEUHERRI Y VEAT,
HMEEPHEUCARG+AEA+ERBRAZO—FLEEZL LN S,

Fig. 11. Sketch traversing the rapakivi
feldspar from core
through shell.

Note the finer-grained texture

in the shell than in the matrix.

to matrix

B: Biotite.
the same as in Fig. 5.

Other symbols are

1 mm

Fig. 13. Anti-rapakivi feldspar.

Symbols are the same as in Fig. 11.

% (VorMaA, 1975). ocelli g4 i1k Table 4
CRTER DT, ELOD DIRAHOERED LHE X
HTWB (BlxiE, Aveus, 1962 ; Vorma, 1975),

Fig. 14 it AW0nA D 2 4 7D ocelli OPFZEH DI
REGHEZELEETRT. CORRRIRSL L5
ocelli ONEIL L HOBIEROZ L4552, 2@ E
OREGYEEE, 5V 2 EU Lo REEEAE
Iniehzldbs. ELCHBRBERIELDESEIT
HINRREES, HrViENEBEORA 218 3w
5. Fig. 15 HEE % A& T5 ocelli LIERE D
BfERT. HoX5e, 7% CHROBSIIVEE



190 Lk

Fig. 14. Various kinds of core of ocelli.

Symbols are the same as in Figs. 11 and 12.

Tikiouay, AR (ARA +EERA) GEER L i
PR TH B

FRFETERBORE

FAFEEBEIRE —r y ST XY AR EREL Y
THhEbh T, AV ) AROKEVEGEERHT S
&L DB WlE, Marmo, 1971). Lanl, 5%
CEAT TERE I 0 T RERER KIUBT L E
FTHZENMBNT WD (BlxiE, Vorma, 1975 ; Mc-
DowgerL, 1978 ; Hisearp, 1981). < Y EFOEA
COWTIREL b= = bDfH, #~ 7/ =EHk
IBER, HBWIE I /<x 1 Muc BT 5 AR
Y, L 0HENEEEIR TS, RRERBDHRD > B
FELLOEDITTHRLS.

1. SE4CER « AMERE

WREEOTERMELORBETAE ULERERKETEEL
(Blz1F, Backiunp, 1938)Th 5. AH (1959) 23TRER
PO WE LI &7 FERA 77514 O KA - Da-
wes(1966) i k% 7V —v 5 v ¥ B vV TROS
AF ETEREORR S c hcB UL Tn 5.

Gates(1953), ELpers(1968)137 1V -BH X b BEEC X
DHH LY Na BB ERRSVBH L T -5 CHK
BRI B EERT. COBE, FAFERANMERORM

nE - SE KE

1985—3

Sketch traversing the quartz ocelli
from core to matrix through shell.

Symbols are the same as in Figs. 11
and 12.

RAORYEROEMER T, »)RAFOERAT » S
BIrzbtdibsn. Zoizh, Hawkes(1967) 11 TEmE
B~ r~EBR I AT AN I ZRRE ST TIAF R
ExETH0EhT 5.

2. 2UIH

RO X5 AHNADEHEBAHERE I TW5.
Turtee & Bowen(1958) 13 K,O iwE A2 bR < 7
<2 HREET & AREKELAOEA TR 2P
B OBETO S A F CRAREANE & itz TWHh 5.
STEWART(1959) ; STEWART & Rosesoom (1962)i%, 5
2% CHEEGTPERET CE R WA RRAE L
) RAEDRBRIIEFE ORI X B MEARUEOM
BOZ X v AETFsL 07T, fERC<YIAIRD
B ) BAKBARRAIAIhD EE2 . COfEARK
OB REAMCH LD 2T, ZOREFEN
& OO FEFHC PR T2 BENERIL Eo0b 5,
StEINER e al. (1975)H {EKFE JETWE B0 % REE
T& » ) REKHO BRI EERERE 2 ook
L, oW REETRENOIBEERL T3 HL L
(EccLER, 1972 ; EcerLEr & BurnuAM, 1973 ; Wair-
Ny, 1975 ; Cuerry & TremBaTH, 1978). 77 Bu
0.5~1kPEREET L 0 )V BAOBA L 5 3% U BFHOARK
BT 7chbh s X 5 Th 5 (CHERRY & TREMBATH, 1978) .
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ik, TOBRED HO RS LWHRETRD D Z L3
L Ehb, StuL(l978)i3Z D X Sic G % 51T Ten

) REORBECMRAOGHRETR LB BY, £
DD, WHECES TOAFRAERNC Y ) RAaD
8 b flE3 B1EH (VoorT, 1921 ; Vance & GILREATH,
1967 ; VANCE, 1969 ; Sturr, 1979) % 4% %2 C\v5. &
OfEAE synneusis & Xi¥hTw%b. Z0iEh, STULL
(1979) it R S hTB AT It o e RHR A DL E » )
BESERTAZ LR ID, T4 ERARETMRT2
TR AR E 2 T 5B,

i Hisearp (1981) 13874k IR - SE T 0 B0 &
b, BfE< s~ L EEE~ S EORBIC LS T 1
FERGOEERYEE L. Shik, X)) EROERE
Y= 7=, L bh{EROmMME~ r~rhrAb il e
IhaAZh, BrREHLTw3 Y BEREE LT,
MEANEH - B T522 X 8% ERANET
BEWHIHTHB. HLTAFERADHBEEL DL T
WA RRAR dendritic kAR T HODOLH T LITHE
HLT, Thiffidth~sr~0 3% mTiEle 2
1.

N TIRRBIRES <% CEREORFLED X Hic
EZBRDLTHAD Db i~ OEERPHR D 7
A% CRANRRANC ST 5B, EEROTEE
TRHEA E bR, SERE (BERER) ZEAR L T35
IscBhbhs. Lal, 7% ERAHRRITHRES
CISBDOORLEAF e T FAT 4 » 7HBIELE
EeY, HEEE ZRT5 Ardd Bobh o, ¥
7o, PO 2 ) BRCH - T, {EMEES XY 0Bk
YHEXEIAE - RRERCCh LOEESEOFET
HT L, FAFECRADOALCHEE - fHRE - ARAL
ED ocelli 3% < bbb &, REEO EL AR
DA (Plate 1[-3) ClREERO» V BAK 7%
BHEDETTHIRVT &, RPN CRBNE
LAAEEETHD. BBk 5CERNCE TS T 4%
REOSM, NERABRSORE - Hikic & LR IER
TRHEBALEEG. ¥, - FCRADHBRBOMNER
H An 15~25 L RIRBURA~KEREE R E, H
Bor ) REFOERRA S 2 7 23RRAEBCHEREL
R DIEEESIR R LBk

—H= IR I BBHED, Fox CRARTERDG
BROMGE BT, tOERFONHRDEDIC
HANHANT, 7 oceli OEE W1 5% S i
W E e, TR - synneusis BARFRT S L
L.

MR RERO 7 % CTEEE 191

EEDIL, DEDX5HEBEL I AF TS T~
2 EERELTRO X > kBRRYE L. £, 7-¢
FERADOAKE 2L 57V RAIR, 7% CIERER
BT o HBAESEERD NV BANVYHEE - SER IR
LDEEL TS, LHITKO X 5 Bl X 5.

D). 5% e{ERERINRESE OB OB A L
CHRPRREES LWBN T, REFOFKHORBE L
FOIET TERITEE) D, BRGSOl
TR AT 2EALTRT. €-C, BERH
E ) BRED Y THREAE - ARGOMESEHEL T
EFhB.

2). EiED X 5 mERTCHIERIGREERER b D H
) RAGEMANTEL, 4RI LTV RELCL
ol TERIIRE I TRERTHEES L7 YV RO
RAGESR, FF CHEELIRTS.

3). I CRAWNETICIEY ) BRAEOBEMEND
T, YV RACAE - FRAEREONZE L, ON
HY, COMBENRNEREESCHEUL TV,

4). IAFECREOAIACITHE - fEF - ARA K
Yo ocelli pifEhs.

5). AL EERHNEKD » UV ER BXO ocelli
HERA - BRAREO(EERIT RSB EP
DFEVEHH DILFRBITEEL L T 5.

FRBIREEE L 7% CTERE L ORI —# ¢l
THIHIY v — 7 RRERmIRL, ¥l—FTooM
e s JBEEBRTEEL- 25 EBHEL Bobhic
V. B TIERBIRE < 7/~ AR R A EE D
BEIRERIICRA Lieds, MATNIIEBERCRA L
BELELDRS. BRI O PR B EE S R
T o THIEWESCHEEL, ERPigE~ 7~k b
REBVCAE AL L SR E ORIBRAIET bR Tt &
DXHELT, HNREESHEARO» )RR - A% - )
FRR T &% e TERBRE ~ 7~ dhic 1 - il
L, = 7= hbOfffh e P b Ihs
L3kic, ToREE MBI FTE bRBIE £
fo. FEWCAR - Z b OFE RIS Il Ak h
oteh, BERLOEOWh DO CBITCERLED,
HhuaEEsr 2Bl &gl L. 20t 2hb
DIFWERERD b, =7=Xb HL Vv s
H - fF L. ZoBa~< 7~k RKEREEMR
B AREYRET2RBCS - oled, < 7~ &P
i AV REEFEELIFBROBC L > T /< &K
s Ldte, AiFTIREE LTRER, BETRAN
AHRERKR EhHETRL. ik, BETR Fo%k
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Schematic diagram showing the process
of formation of rapakivi (See details in
the text).

Symbols are the same as in Figs. 11
and 12.

HEGHELE BEREOHREL > TRESD BALY S
W, EHER~7 3 — VRO Rk 4 Ui (Hisearp,
1981). BEEIT BT~ /< & FERB B - fofc®d,
KLY D B OFENCRRINICDORT, RIGEAET
Fevds, BH5WIE MR BRI (RIRA ARG HBE
Breky tyHEEhsC LTk Lnl, SHE
Fpoetitrl, Thbo—friE, L) Nawwgigl
BEREeONVERCIDEDEHERALOLELK. Th
13, WS AFECEADEL TT A3 CRAINROM LA
SHVRACEHIRLZELLAHEIRD. ThbHO

ice-4 1985—3

S - SR BRSSO IR e By o
<, #YERORE Y TIHFHERAA dendritic AR
L. Lal, BEEGEEHT < 7/~ OBHEE L X
T E¥ LM TR S TE4T, ocellar KD 52
CHBOFRELENTH o, Plate T-3 1A BAS &
SRR LGB EEER L X 5 R 0B
DX LTHELELDTHESS. InB, TR
BN IMBRMOHCEI LT O, HBhck
5EHD X b I (pressure shadow) T BB EMN
MAR D EEL BRS. ¥, Fig. 8 0X5ig, 4
BEA A A FORBICET L THAMCAET T
D, ZOWHTHED I )V ERE~ /<L ORIENRD
F ) fFichbhich o foicddy, —BAE U/VREo—5
N 7= ORI X WXL bhickdTHAS.

Bh\EBEEPROHEES & TERERE L 0B R0
5 A% CREIIHCBIEOMEAL NI VBES o
HEETH. BB Z OIS Bt - TRER %
U TERPURE ~ 7~ L e WEHL L, T oWBko
SERB W TRIE R » ) REFHRE AR A
RbobErbhd.

DL Eo#y B BicRd & Fig. 16 X 5ic
f£%. “ORT, (1) XxEZBIOMENREEEPRIE
BERE~ /= RBALTHEROSEENTIbh T 5
RBETRT. SELCEGO—MTiEs A F CHE A
FTHM, ARG, 7% CRAOMRINNRE
BEPOH)RBRACH LT T bhb &b 5.

(I ik, AMELCEROWEMTER, MRy
SAF CHRBRREETS.

() Ty, WERX befEa, 7% CRAGREY
WRCBTCEFT 5. MASER, REKTAFER
FoNBTEL fvs. BCEREUCHNREES LD
BCIIBEEY - ARA R S OBEAEHHIE - THIRRIC I
bAEX SIS,

Ll Eo R Hisearp (1981) 1 1 % = 7= BERHIC
LITWBY, SAFECREAAEO» YV BRAENEEKEO
B D, X DiEEER -~ S~hEBBHLC, 7%
CHEBATER LI W) BeRWTRRS.

# 3

I ORECE LR o— R R KR EEROH
I BRIEEEYREE L35 UREHEMERR AR
(A) TREOBESEREEOREBRER O OHIEHE
HEH BT 5 RAMHE] X ZHEhi. 25
T, AREEYIZCDRAPTRO 2 v IRV
FRCEWTHH YW, EPMA 4Pnic - T
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i, R R ok EES oM A — L, SEIA
BEARFEHAEOBEARTCAEMHEFEC -7 Bk
OFACELEL Y ELELEL EF 5.
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B BRI O EEAC B O —Hic g 1~3
cm DA AL VIR 7% BARY @1 TERNEE
(7% A BRER IR, 7% CRAIRH
R EAT A HMNREER L, BEroh
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MR LI 5 R eETH. 5% CEREH
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Plate-I

1

S

: Occurrence of gabbro blocks and coarse-grained syenitic rocks accompanied in part by rapakivi granites.

2

Occurrence of rapakivi granites intruding gabbro. Coarse-grained syenitic rocks are found in lenticular
form, surrounded by rapakivi granites ‘with conspicuous flow structure.

: Rapakivi granites with gabbroic xenoliths.
: Ditto.
: Relation between coarse-grained syenitic rock and rapakivi granite with flow structure. Showing relatively

sharp boundary between them and mafic-rich seam along the contact.

: Showing the gradational relation between coarse-grained syenitic rock (quartz-rich) and rapakivi granite

with massive appearance.
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Plate-11

1 : Hand specimen of coarse-grained syenitic rock. Characterized by the coarse-grained massive aggregate
of K-feldspar (quartz-poor).

2 : Hand specimen of granodiorite without rapakivi feldspar, indicative of weak flow structure.

3 : Hand specimen of peculiar porphyritic rock containing abundant fragmental crystals of K-feldspar,
plagioclase and quartz. Rapakivi textexture is almost lacking.

4 : Hand specimen of rapakivi granite.

5 : Photomicrograph of rapakivi feldspar. Large K—feldspar crystal is mantled by dendritic plagioclase and quartz.

6 : Photomicrograph of quartz ocelli. Large ovoidal quartz crystal is mantled by hornblende and plagioclase.
Gb : Gabbro. Cs : Coarse-grained syenitic rock. Rg : Rapakivi granite. K : K—feldspar. P : Plagio clase.

Q : Quartz.



