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ABSTRACT : Four types of fluid inclusions are trapped within tourmaline from Daeyou pegmatite,
Jangsu-Gun, Jeonllabukdo. They range 5~100 pm in size and are grouped into I, II, III, and IV based
on the phase behavior at the room temperature: (1) Type I inclusions are liquid-rich and NaCl
equivalent salinity ranged 0~12 wt%, and the homogenization temperatures (Th) ranged 181~230°C
with eutectic temperatures (Te) -54~-22°C. (2) Type 1I inclusions are vapor-rich and salinity ranged 3
~8 wt% NaCl, and Th ranged 177~304°C also showing Te -54~-29°C. (3) Type Il inclusions
contain a halite daughter mineral with 31~40 wt% NaCl, Th 230~328°C. More than 90% of Type III
homogenize by halite dissolution and are spatially associated with silicate melt inclusions. (4) Type IV
inclusions are COj-bearing containing various daughter minerals such as sylvite and/or halite. The
density of CO, system within the Type IV is 0.80~0.75 g/em’, Th 190~317°C, and salinity 2~35
wt% NaCl. Type III fluid inclusions, considered as the earliest fluid, formed from the fluid exsolved
from the crystallizing pegmatite. It is suggested that Type II fluid in the central part of tourmaline
were exsolved earlier than Type I fluids in the margin indicating salinity fluctuation during the growth
of tourmaline. It implies the fluctuation of the pressure since the salinity of fluid exsolved from the
crystallizing melt is governed by the pressure. The last fluid was Type IV, which may be derived from
the nearby limestone and metasedimentary rocks. It is suggested that Daeyou pegmatite containing
muscovite without miarolitic cavities was formed by the partial melting resulted from the regional
metamorphism. Subsequently, the exsolving fluids from the crystallizing melt were trapped in
tourmaline at high pressure condition. The exsolved fluids contain various components such as CaCl,
and MgCl, as well as NaCl and KCl. The exsolution began at least at 2.7~5.3 kbar and 230~328°C
with the pressure fluctuation.

Key wonds : Jeonllabukdo Daeyou pegmatite, partial melting, tourmaline, exsolution, fluid inclusion
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Fig. 1. Location and geological map of the study area showing the Daeyou pegmatite mine (after Hong

and Yun, 1993).
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Fig. 2. Photographs showing various textures of the biotite gneiss. The scale bar applies for all pictures.
a and b: Grano-lepidoblastic texture showing various grain sizes and stretched porphyroblastic quariz crys-
tal with elongate subgrains. ¢ and d: K-feldspar porphyroblastic grain showing substitution by sericite and
fine-grained quartz. e and f: symplektite texture (arrows) of quartz and feldspar within K-feldspar. (a, c,
e, ) = crossednicols, (b, d) = open nicols. Q = quartz, Mi = microcline, Mu = muscovite, Bi = biotite,

Or = orthoclase, Se = sericite.
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Fig. 3. Photographs showing various textures of the minerals from the Daeyou pegmatite. The scale bar
applies for all pictures. a. Coarse-grained quartz with kink banding and undulatory extinction. b. Quartz
grains showing two different grain sizes. ¢. Microvein filled with quartz and sericite within microcline. d.

Microvein filled with quartz and sericite within tourmaline.

e and f. Tourmaline substituted by

fine-grained quartz and sericite following the host crystal form. e = crossed-nicols, f = open nicols. Q =
quartz, Se = sericite, To = tourmaline, Mi = microcline.
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Fig. 4. Silicate melt inclusions trapped in quartz
and tourmaline from the Daeyou pegmatite. (a, b)
A decrepitation halos of aqueous inclusions around
the silicate melt inclusions trapped in quartz. (¢, d,
e) Silicate melt inclusions associated with aqueous
Type III inclusions in tourmaline.
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Fig. 5. Fluid inclusions trapped within the tourmaline from the Daeyou pegmatite. The scale bar applies
for each fluid inclusion and all photographs were taken at room temperature. (a, b) Type I liquid-rich in-
clusion, (¢) Type Il vapor-rich inclusion, (d) Type [l halite-bearing inclusion, (e, f) Type IV COs-bearing
inclusion. L = liquid, V = vapor, H = halite. O = opaque mineral, U = unidentified daughter crystals.
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Table 1. Summary of microthermometry of fluid inclusions trapped in tourmaline from the Daeyou
pegmatite
Inclusion Te Tm ice  Tm clath.. Th CO» Tm Vapor Th Halite  Th tatal (wfi}m;\gCI
0 o o o 0 0 o - /0
Tyee  (O) 0 (C) (C) (C) 0) €O uivalent)
I -54~-29 -8~0 181~230 181~230 0~12
I -54~-22 -5~-2 177~304 177~304 3~8
11 200~271 181~328  230~328 31~40
Va -10~9 22~28 190~317 190~317 2~24
Vb -12~7 20~26 200~309 100~271  200~309 28~35
Te: T of eutectic, Tm ice: final ice melting T, Tm clathrate: melting T of clathrate, Th COx: T of CO;
homogenization, Tm Vapor. T of vapor disappearance, Th halite: T of halite dissolution, Th total: T of total
homogenization.
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Fig. 8. Partial schematic diagram showing the rela-
tionship between the P-T trapping conditions and
the mode of homogenization of H20-NaCl fluid
inclusions with 31 and 40 wt% (after Bodnar and
Vityk, 1994). The inclusions trapped in the field C
of the left side of the dashed line (=isochore B)
homogenize by following the path “L + V + H —
L + H — L”. The inclusions trapped in the field
A of the right side of the dashed line (=isochore
B) homogenize by following the path “L + V + H
— L + V — L”. The inclusions trapped along the
dashed line (=isochore B) homogenize by simulta-
neous disappearance of halite and vapor following
the path “L + V + H — L”. Any point of the
shaded area can be possible trapping P-T con-
ditions of Type III inclusions of this study. L =
liquid, V = vapor, H = halite.
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