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ABSTRACT : Perlite, a hydrated volcanic glass, occurs mainly as a bed-like body, and is distributed
intermittently along the unconformity surface between the Beomgockri Group and its lower formations,
viz. Janggi Group. The perlite is intimately associated with surrounding pumiceous welded tuff and
rhyodacites in space and time. Compared to the typical perlite, the perlite is rather silica-poor and
impure, and thus, includes lots of phenocrysts and rock fragments. Nearly the perlite is compositionally
rather close to a pitchstone than a perlite in water contents. Petrographic comparison between perlite
and associated volcanic to volcaniclastic rocks indicates that pumiceous welded tuff and rhyodacite
seem to be protolith of the perlite. A Zr/TiO,-Nb/Y diagram and field occurrence of perlite and their
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protolithic rocks also conforms the above interpretation. In addition, remnant vesicles in perlite strongly
reflect that the precursor of perlitic glass appeared to be pumice fragment as well as volcanic glass.
The perlite was diagenetically formed by way of a pervasive water-rock interaction at the deposition of
the Manghaesan Formation in lacustrine environment. During perlitization, SiO, and alkali tend to be
consistently depleted. Preexisting stratigraphic system of the Beomgockri Group based on the perlite
formation should be corrected, because the perlite was formed diagenetically without lateral persistence

in its occurrence.

Key words : Janggi area, Beomgockri Group, Manghaesan formation, perlite, rhyodacite, pumiceous

welded tuff, Zr/TiO, vs. Nb/Y, precursor, perlitization

Moo

215 SH(perlite)E F4grH o2 34719
S84 (obsidian) = 2] 233 423174 9
A Wt 71908t EA A T4l 9]
=, & A543 2 (perlitic texture)E ZH=
4 249 g478d g4 o|thRoss and Smith,
1955). & .43 4 x| WU(pitchstone) AFofo] g
FES Holt 2% FHFQ~5 wi)F A%
E4o) 27437 o) ey e A 3
3 N3 PRI A5 YKoz 3
2ol $ERA P40 24502 53 -
Z(glass hydration and alteration)® = 37 o) A}
3 A =] v (Friedman and Smith, 1958; Friedman
et al., 1966), o] -2 43} o] A3, A
Lg}o) E(zeolite)} 2" E}o] E(smectite)2 9] W
do] o7|EE AHog 4EA YrhJezek and
Noble, 1978; Noh and Boles, 1989). A A A A
o2 A37|dA A47] T 2 FAgH
Addez AAE & Y4S HAH(Breese
and Barker, 1994; Harben and Kuzvart, 1996;
Rotella and Simandl, 2003).

$EFEHHOE AFLL 1000C JE2 7}
9 - AYAW we 97 By APHE 2
22 $4L oulate BHo2E A4
A9 ‘I AFY(expanded petlitey 0.8 E&
Ht ol #2AL Hohy 284, B UE, Y
4, ARH 53 2o BAA 544 99 o
o g2 A olgHE VT HURE
(industrial minera)2 7+ ¥ tHKoukouzas et
al., 2000; Chang, 2002).

TN AFged td A+ FEE XY
M 1 AtEol ¢ AA Hol wEHNoh, 1985),
O A EAF - A By F vy

4 R o don

Z 5ol A7% v Ath(Won, ef al., 1987; Noh
and Boles, 1989). o]o}= MEZ o ZHiH
7] el A3 |AFTY HAA 2T
AT 714 JAFge] F2 4F S o
£ AEHEgs AMdo] R TH(Tateiwa,
1924). o] FAFe dlAlo] E A(dacitic) 34kt
AASZBLEZE sUdzdY) Wl 49 o
2 BAS ¢AE dEHEe TEE AFY9H

v g, 94 Ao A2 3 AE
AFPe] Fo @ A2 FAE olFH 4E
He Aol SAolt. of T A FHL
TRHLE FAEN w2 2 gL RY 2
A3 FERgAM Ase IFFRME
olF| A ot} d7ldle WHYZT S/
sitdEd g4 HHRYo] BAHANS
A0.2 AAAATL, obH A old] g A=
=E o] IAFL AA 9 &, BE Z A
Jgn BERLezA e AL Sl #F 7]
A 2ARRAE AW E o] FoJR A E3
ol

ol 22 7R sl 4 BAEL o] E

FolAM ST FEHE IFY ¢

, X R ASFHE HelmA g ojg) o}

v}

of AFghe} 45ty 3 2¢AESH
t5ok #2 AgS EYE 1 99 34

oL rif o Mg to ox mle
>
o o
>

fr
k)
N
)
QL
M
3
e
i)

S —
ofelo A} AFge) BE H AE e )
g s WFYFTL FAOE FU2A 3
A3, AF¢e B2 of FAB YIHOE o

— 278 —



Legend

Quaternary D Alluvium

~wss Unconioemiby -~

r Yeonil Basatit
v

meas Exltusions=~-
- Manghaesan
[ ~~| Andesitic Tuft
EREE  Bangsonri
Porlite
~~m Yreontormity >~~~

ad Upper Bassitic Tutt

o Keumort Tuft

N35°57°30°

Deomgockrs
Group

Tarttary

B Uoper Coal-boaring
B Formation

nmﬁ Lower Basaktic Tulf

Lowar Coal-bearing
Formation

=5
7oA Nuldaeri Tutt

Jonggl
Group

o denggl Conglomarate

v Uneontormity s~
. [, "1 Quartz-Fuldspar
AT Porphyry

—— Fauil

e w= e nferrad Fault
Index Map

N35°52'30°

Fig. 1. Geologic and index maps in Janggi area, showing the distribution of perlite formation (modified

from Tateiwa, 1924; Noh, 1989).
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Fig. 2. Field occurrences of perlite. A. A perlite formation overlying the Janggi Group B. Perllte mass
showing concentric fracturing. C. A contact between perlite and upper pumiceous welded tuff. D.
Elongated perlite fragments (dark) in pumiceous welded tuff.
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Fig. 3. A schematic cross section showing the mode of occurrence of perlite.
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Fig. 4. Microphotographs of perlite showing the characteristic glassy texture and plagioclase phenocrysts.
A. Perlitic glass containing vesicles derived from the pumiceous welded tuff. B. Characteristic glassy and
perlitic texture in the perlite altered from rhyodacite. C. Partial vitrification mode of plagioclase by
incipient welding in the pumiceous welded tuff, resulting in embayed outline. D. Zoned and twinned
plagioclase phenocrysts in the perlite altered from rhyodacite.
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Fig. 5. X-ray diffraction patterns of two different
types of the perlite from the Beomgockri Group:
A. the perlite from rhyodacite, B. the perlite from
pumiceous welded tuff, pl. plagioclase.
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Table 1. Chemical analyses (wt.%) of perlite and other associated rocks, compared to those of typical perlite and

pitchstone
SiO; | TiO: | ALO; | Fe;O3 | MnO | MgO | CaO | Na,O | K;O | P,Os | L.OI | Total
Pe-1 6525 | 0.73 | 1479 | 3.38 0.14 1.03 231 4.63 3.01 0.13 4.55 99.95
Pe-2 6579 | 0.70 | 1465 | 3.39 | 0.14 | 094 | 2.09 | 492 3.19 0.14 3.84 99.79
Pe-3 6599 | 0.67 | 1476 | 3.40 0.13 0.83 2.04 | 455 330 | 0.14 320 | 99.01
Pe-4 6531 | 0.67 | 1439 | 3.24 0.13 099 | 234 | 4.66 3.11 0.12 | 4.65 99.61
Pe-5 63.82 | 0.70 | 15.12 | 3.62 0.16 1.29 | 2.68 491 2.33 0.15 S5.14 | 99.92
Pe-6 64.77 | 068 | 1454 | 350 | 0.13 |- 094 | 2.31 4.92 3.01 0.13 4.55 99.48
Pe-7 65.85 | 0.68 | 14.68 | 3.52 0.13 0.87 | 2.15 4.49 3.09 | 0.13 3.40 | 98.99
Pe-8 66.49 i 0.53 | 1499 | 3.01 0.11 1.00 1.72 4.66 3.35 0.11 3.75 99.72
Pe-9 65.11 | 072 | 1554 | 356 | 0.11 | 1.07 | 1.81 | 4.09 | 3.04 | 0.13 | 4.76 | 99.94
Pe-10 6321 | 0.67 | 1377 | .3.23 0.11 094 | 241 3.68 2.70 0.11 690 | 97.73
Pe-11 6249 | 0.69 | 13.77 | 334 | 013 | 1.10 | 246 | 3.69 | 2.07 | 012 | 7.87 | 97.73
Wt-1 6543 | 066 | 1513 | 320 | 0.13 0.97 2.09 549 | 3.13 0.12 3.41 99.76
Wit-2 6649 | 064 | 1527 | 3.13 | 013 | 090 | 2.02 | 438 | 3.19 | 0.12 | 3.09 | 99.36
Rd-1 68.83 | 064 | 1552 | 342 | 0.10 | 0.33 1.62 5.87 2.19 0.04 133 99.89
Rd-2 69.02 | 0.64 | 1582 | 3.15 0.08 | 0.28 1.37 506 | 2.38 0.02 1.23 99.05
Perlite* 72.7 091 | 1291 | 1.35 0.05 0.23 0.82 3.07 | 4.73 0.04 3.19 |100.00
Pitchstone®* | 72.3 0.06 | 12.10 | 0.85 - 0.29 1.10 | 3.37 2.55 - 7.10 | 99.72
*: Average chemical composition of perlite (Shackley and Allen, 1992),
**. Data from Wondraczek ef al. (2003).
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Fig. 6. Microphotographs showing the comparison of unaltered pumiceous part (A) with the altered part
(B) to perlite in pumiceous welded tuff; Note the skeletal vesicles from original pumice fragment. Pl

plagioclase, Pf: pumice fragment, Pg: perlitic glass.
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