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Abstract: In this study we propose that the ‘enclaves’ which occur in the granites should be translated into
‘Po-yu-am’ in Korean. Also we suggest some criteria to discriminate the mafic microgranular enclaves
(MME) of igneous origin from the xenoliths, which possibly come from the plutonic, volcanic and
sedimentary country rocks. The color of the MME is gray green~dark gray and the mineral grains are fine
and equigranular, The MME are generally of ellipsoidal shape and can be easily found within the granites.
They do not show any evidence of contact metamorphism by granite host. On the other hand. the xenoliths
are generally of angular shape and are of the same mineral assemblage and texture as the country rocks
around the granites. The distribution of the xenoliths is mostly concentrated along the intruding plane of
the granites near the country rocks. The xenoliths were partly metamorphosed by the granite intrusion. The
xenoliths from the plutonic rocks are easily distinguished from the MME in terms of their angular shape
and coarser grain size, but they do not have any metamorphic mineral assemblage and texture. The
xenoliths from the tuffaceous rocks show angular shape and porphyritic and pyroclastic textures. Large size
xenoliths from the sedimentary rocks specifically preserve bedding structure which are indicative of the
sedimentary strata. However, the sedimentary xenoliths of small size are often difficult to distinguish from
the MME. Metamorphic minerals and texture are a useful key to discriminate the small-sized sedimentary
xenoliths from the MME. In summary the xenoliths in the granites can be megascopically distinguished
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from the MME by comparing their color, shape, grain size and remnant original structure like bedding.
Additionally the metamorphic mineral assemblage and texture are microscopic discriminators between the

xenoliths and the MME in the granites.

Key words: granite, petrography, enclave, MME, xenolith

N B

M2E 20{2| Mt
7R ExE3ke sPdRE gl

2 2q RYTe Oe 9
R

o3 &3] MR XY B JEY ¢
ojt}. A @& A= Hutton(1795)°] HZE AME-3F3
32, vian} 7199] 9 (magmatic rocks)oll E3FEo] 9l
€ oEEH)Y E4S 9|t} 2a Zgio] 3
E8212) Lacroix(1890)9 <JallA] shitgtoll Eghe o
Ae ohddt dFFolBrt RIE o™, Didier(1973)
o] 9J3lA da] AMEHA HAUth SVl E &=
&I B8990 s @714 E2 A (mafic
enclavey 2= 4017} AHE-E 7] A1) Z1E41(1996)
2 dZ# ol sty SeldE EFPolge &
o]& AME-3 3, MME(mafic microgranular enclave)S
‘A vy xEes Wy v glem 2 3 A
|39 71712000000 23 22 Bofrt Ald AEEH
Ak Ty B4 22002 MMES 2 Wg
4 MZEAPZ HAZE v Qi) oj¥E o HRE
o dFFelHe] SR EHL, LA, WEA
59 Tt o7 ARgEo] ghont, ou] Huf x|F
8} gof AR(EY, 1989; U9, 2001)0) =2
‘xenolith’ & 2|w)ehes L& AREE T lojA] §olo A}
o oA EHS 7S WEA L AL 29
AR ol ofd Jd e Y go] He oY 4%
TRt Zow AT Y go= HgtelA] v} =
g lFgo|2rt 71AA A3 Adolo] BHsA 1A
He GHolnz HujolE ‘A Rte e oo}
Elge Aoz Azbe) shH a3 FEA oA F
AdgEe)zts gns AlRET e QuE YERE
2 g oo g duldls ‘xenolith’d] £-2'g)
o H3e Aoz At uels dFdelHel) o
g R EfGEAE)S Adstaat d@n
oA AR EHRA XA S el
SR E ThE Zo 3] &ds] MRl X9 Ees
o] dRels dFdelBe a2 dXgrt 513
o} $bH Fo] AT fof ApHoAE QlEEolE

e

S EA(uEEYE WY jlon, dEo ALy
AFYolBE E-HY, MMEE v3A 34 EHdo
2 9Ao) rolx 2 vk Fth(Yoshikura, AH7). =
YoMz Agdelre thgh A7k AaF E493hE
Qe e okl dEeolBe fajd g0 Fo
7t 2o Aol £sich waba oprjoldolA
folo] Al8S 53 TH3, dF

glolHo] 2T fol2 1 A&t
F U EFYIH, MMEE d714
2 Zhz} A|Qrstalal gt

SRl AdEEE OEd 79 2Hde o
2 AFxEe os) AFH UK Chappell et al., 1987;
Chen et al., 1989; Dodge and Kistler, 1990; Didier
and Barbarin, 1991a; Barbarin and Didier, 1992;
Elburg, 1996; Mass ef al., 1997). AAHEA 3737
o] AEEE tFEe] EHYL e 3 EA -3l
AGAe)y thAZ el ¥ ellipsoid)e] $-A1gH, o]
&9 E7174 v Efedel sidEchAEA 9, 1998,
2000; &4 9, 1999; HF 7 o]&E, 2000). o
g F71A B EFES AA oy X9 sd
ol Ztele] gl AoZ BuEY UrkGrout, 1937;
Didier, 1973; Chappell, 1978; Vernon, 1984, 1990;
Reid et al., 1983; Holden et al., 1987, 1991; Bar-
barin, 1988; Chen er al., 1989, 1990; Didier and
Barbarin, 1991b; Barbarin and Didier, 1992).

ey olge] 71l BaME ofF =97t H
Qom, @Azt e] Bild ot 1Ee] 491 47
AR Ve Aok A, 58 76k ¢
B (felsic) mioim7t BY A A ebe FF
s 2oke] oS E3ePHA glE|o] 3
o o]®l g Bote] AHEo] EHE ke
S, Z(host) PI2u} I AR A Z 7]
AEo] A (cumulation) £ mhzel PYule] JF
WE7F 537 (disrupted borders)® 7 S 2 (Phillips er al.,
1981; Clemens and Wall, 1988; Dodge and Kistler,
1990), o1& 7% THLS FHARolrM o] wpzeply
A gk ARE AFE 5 AUk AA, viart B
d E%(mingling)o] W Ao, 7R el 7]

4 o1g TS 3R vhaeke o) #9923

R

d

[*F

o
)
jo
i

O K

o N
ox rk
o 2

ofh tilo

S
uu‘*

o
oo 2

AL

ox

ok

J. Petrol. Soc. Korea



TYHEA PRI BAsE AZHOIEERLN e I A+ 3

H(mafic) vav} Alole] B@d Efe] An= M4
o}, olw) ¥ A mpzule] Y Zh(supercooling)dl] whet
IR AgE 248 /HAA JH9, T elavie) d
=9} "4 ool 93] e E Y] ¥ L VA He
Zo 2 &4 ckDidier, 1973; Didier and Barbarin,
1991a). A&, ZHFS(restite) 7190l 213+ Z(Chappell,
1978; Chen et al., 1989, 1990)°.2, 47144 v¥ &
&2 sketel 7ol He 4 F mX €L ¥&
(pod)E A HT 013 T=s 50 dojue=
QF B84E ol2A Rkl SFH o Hot A= A

ol

olch. vhoF A7 wlY EFYo] FY T=HW
White and Chappell(1977)2] 2+5% £-Z 3 (unmixing)
2d3 AT Flojy SR Zdd) B Fo
ARE S2loA AT ¢ Ut olHT AUE F
9] APAEL A WA v WA mdd s &
AL 7S Yt

=t 35, AFEAS, s|Uetol SR H714
g Zge] 4tEo] HAFEow ojEd Uigh /1A
Aol B33} 7192 Didier(1973), Babarin(1988), Vernon
(1984, 1990), Hibbard(1995) S| o8] R iHUc} =

\
it
4 Gyeongsang Basin
2{ Y. Yeongyang Sub-basin
4 [ E, Uiseong Sub-basin
‘g I M, Miryang Sub-basin
o
%Mﬁﬁw
LEGEND
. . — 36N’
Intrusive  Sedimentary
Rocks Rocks
Neogene ]
Paleogene
Cretaceous *.".| Yucheon Group
o J Hayang Group 4 ; 4
- 1. Mt.Euibong :
Sindong Group {//@ L
Jurassic »w e j - r#
~Triassic S8 W/ f 4
Permian b : L . Y
~Devonian it é Changnyepngm <, 7 .[:,,"‘
X e E:
— Fault line ?&\ o ‘/ \
! >Q‘ u f;x ﬁ,x o 35N
{j \\\ g ot
/ R s 3
/ /
- Geoje Island
0 S0km

129E°

Fig. 1. Study areas and simplified geological map of the Gyeongsang Basin (modified from KIGAM, 1995).
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Table 1. Modal compositions of the igneous rocks in the study area.
Area Mt. Euibong
Rock type Qd Granitic rocks MME
Sample QB-25 QB-27 GB-04 GB-10 GB-19 GB-28 GB-33 GB-36 MB-03
Quartz 8.1 79 324 28.5 409 30.8 49.1 43.0 4.8
Plagioclase 739 5.5 56.1 37.8 40.4 58.1 26.5 393 583
K-feldspar 2.40 25 43 223 12.4 0.5 154 11.0 2.7
Biotite 7.20 4.8 1.9 9.5 20 79 7.0 20 25
Ampbhibole 4.7 25 35 - 28 0.1 0.1 2.1 5.6
Chilorite 25 4.9 0.8 1.7 0.9 25 1.1 1.9 23.0
Opaque 1.2 1.9 1.0 0.2 0.6 0.1 0.8 0.7 3.1
Others - - - - - - - - -
Total (%) 100 100 100 100 100 100 100 100 100
Area Mt.Euibong
Rock type MME Xen
Sample MB-13 MB-14 MB-15 MB-16 MB-30 MB-35 XB-06 XB-07 XB-08
Quartz 49 0.9 0.9 24 0.7 2.1 16.0 5.6 1.5
Plagioclase 55.8 60.2 65.6 58.7 63.6 69.6 71.6 70.7 64.8
K-feldspar 8.7 3.6 1.9 53 6.4 0.5 1.8 23 1.9
Biotite 8.1 5.5 43 7.7 4.5 0.7 2.1 3.7 10.6
Amphibole 0.5 5.9 7.3 17.1 6.6 7.3 6.6 24 7.8
Chlorite 21.7 223 19.1 8.2 16.5 19.5 0.4 11.8 5.1
Opaque 0.3 1.6 09 0.6 1.7 0.3 1.5 35 23
Others - - - - - - - - -
Total (%) 100 100 100 100 100 100 100 100 100
Area Mt.Euibong Geojedo Gyeongju
Rock type Xen Gd MME Gd MME
Sample XB-31 GE-01 GE-02 GE-03 GJ-01 GJ-02 GJ-03 GJ-04
Quartz 438 332 239 53 25.6 264 27.3 153
Plagioclase 73.2 38.0 442 60.1 49.2 47.2 423 583
K-feldspar 6.1 20.5 232 21.1 16.8 16.1 243 152
Biotite 33 24 1.5 2.1 35 6.5 3.7 12
Amphibole 2.8 5.2 59 8.2 29 2.7 1.1 22
Chlorite 8.5 0.1 0.1 0.1 0.7 0.2 0.2 03
Opaque 1.3 04 1.1 25 0.5 0.6 04 1.3
Others - 0.2 0.1 0.6 0.8 0.3 0.7 02
Total (%) 100 100 100 100 100 100 100 100

Abbreviation; Qd: quartz diorite, MME: mafic microgranular enclave, Xen: xenolith, Gd: granodiorite.
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Fig. 4. Photomicrographs of quartz diorite, contacts of granite and hybrid zone, granitic rock, xenolith, and MME in
the Mt. Euibong (Crossed polars, X20). (A) Quartz diorite. (B) Contact of granite and hybrid zone. (C) Granite. (D)

Xenolith (quartz diorite). (E) MME.
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Fig. 5. Photomicrographs of cressing samples from granitoid rock to quartz diorite xenolith in the Mt. Euibong
(Crossed polars, X28). (A) Granite. (B) Xenolith (quartz diorite, rim). (C) Xenolith (quartz diorite, core). (D) Xenolith
(quartz diorite, rim). (E) Contact of xonolith and granite. (F) Granite.
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Fig. 6. Photomicrographs of crossing samples from granitoid rock to MME in the Mt. Euibong (Crossed polars, X20).
(A) Contact of granitic rock and MME. (B) MME (rim). (C) MME (core). (D) MME (core). (E) MME (rim). (F) Con-

tact of MME and granitic rock.
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Fig. 7. Various petrographic features of sedimentary xenolith and MME in the Gyeongju area. (A) Xenolith and MME.
(B) Xenolith (sedimentary rock). (C) Xenolith and MME. (D) Xenolith (sedimentary rock).
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Fig. 8. Photomicrographs of granodiorite, contacts of granodiorite and xenolith, xenolithic part in granodiorite, and sed-
imentary xenolith in the Gyeongju area (Crossed polars, X20). (A) Granodiorite. (B) Contact of granodiorite and xeno-
lith. (C) Xenolithic part in granodiorite. (D) Sedimentary rock (country rock).
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Fig. 9. Photomicrographs of coarser and finner parts of the sedimentary xenolith in the Gyeongju area (Crossed polars,
X40). (A) Xenolith (more coarser part). (B) Xenolith (more finner part).

Fig. 10. Various petrographic features of volcanic xenolith and MME in the Geojedo area. (A) Enclaves in the Geojedo.
(B) Volcanic xenolith and MME. (C) Porphyritic texture of the xenolith. (D) Angular shape of the xenolith.
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Fig. 11. Photomicrographs of granodiorite, xenolith of lapilli tuff, contacts of xenolith and granodiorite, lapilli tuff as
country rock, and MME in the Geojedo (Crossed polars, X20, MME: X40). (A) Granodiorite. (B) Xenolith of lapilli
tuff. (C) Xenolith of lapilli tuff (open). (D) Contact of xenolith and granodiorite. (E) Lapilli tuff (country rock). (F)

MME
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