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A note on the speleo-minerals in South Korea

by

M. KASHIMA*, M.5. SUH** and 53.K. PAE***

The study area is a part of the most important karst area in South Korea,
which lies in Gang Weon-do and Chung Buk-Do region which occupies the
middle eastern part of the Korean Peninsula.

The farmations affected by karstification belong to the Cambrian and the Or-
dovician limestones in the Joseon Supergroup.

According o Reedman el al. (1975}, the middle Cambrian Daegi (Pungehon)
limestone formation consists mainly of massive white and grey limestone with
thin intercalation of shale and marl in the lower part, which thickens from
150t 1o 300w, the upper Cambrian Hwajeol formation consists of interbeded
limestone, sandstong, marl and shale, The limestone characteristically show a
vermicular texture and the appearance of their wethered surfaces has led to
them being refTerred (o as aworm cateny lmestones; and, the Ordovician
Magpol limestone formation is composed of blue-grey massive Lo tabular li-
mestone units containing a few thin shale bands, attain a total thickness of
2000m o 400hm.

Although much Mological and peagraphical studies have been done of the Ko-
rean speleology in this karst arca, there 56l remain the mineralogical study of
the speleathems.

Dring the sumimer of 1977, the writers visited the selected ten limestones ca-
ves in this karst area, investigating and sampling.

The purpose of this brief note is (o report the mineralogical study of some
speleo-minerals and should serve as a supplemet to the mineralogical data in
South Korea,
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PRECEINNG RESULTS.

In 1966, Uéno et al, published a brief desceription on the results of speleologi-
cal survey of twenly three caves and fourty nine wells in South Korea, [t is re-
ported that Hwaam-gul cave, Hwaam-ti, Dong-Myeon, Jeongscon-gun, Gang
Weon-Do, contains the beautitul gypsum flowers.

In the southero voleanic island of South Korea, Cheju-do island, many lava
caves have developed. Preliminary survey of the lava caves was carried out in
the summer 1973 by three members from Japan and Korea. Amd Kashima
(1973} repocted that Ku Rin-gul cave containg exceptional phosphale mineral,
taranakite,

In the summer of 1976, the speleological investizgation of the karst area in
CGiang Weon-Do, Chung Cheong Buk-Do and Gyeong Sang Buk-Do, South
Karen, wus carried out by members of the Korean amd fapanese speleologis,
Although, only six caves were investigated, Sub et al, {1978) were able to take
sikly Lwo samples from three groups of speleo-minerals, They are carbonales
(ealeite, uragonite, dolomite and hydromagnesite), phosphates (brushire and
hydroxvapatited and sulfate {gypsum).

LOCATION OF STUDIED CAVES.
AGANG WEON-DO AREA.

1) Yong Dam-gul cave.

Location: Byeolli-dong, Hadong-myeon, Yeong Weor-gun.

Latitude: 37718377 N_; longitude: 128732'247E.

Altitude: 420m,

Parent rock: Goseong-ri limestone (Age unknown),

The cave is one of the well Known vertical caves in this area.

[t is situated about B00m north-east of the Go Si-gul cave at the opposite side
of the Namhan River, on the right side of a small tributary,

2) Yeon Hwa-pul cave.

Location: Macha-ri, Dogve-myeon, Samchecg-zun.

Latitude: 3771902 N, ; longitude: 129705731 E,

Altitude: 360m.

Parent rock: Daegi (Pungehon) limestone.

Yeon Haw-pul cave opens to the right of a tributary of the Osib River. The ca-
v has two enlrances and one of the entrances has been utilized as a holy place
for the Yeon Hwa Temple.

3y Nog Ban-gul cave.
Location: Habancheon-ri, Nogog-myeon, Samcheog-gun,
Latitude: 37°20°307N_; longitude: 120707 337E.
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Altitude: 200m.

Parent rock: Dacgl (Pungchon) limestone,

The cave entrance apens at the large rimstone pool in the south valley, near a
tributary of the Osib BEiver.

4y Jeo Seong-pul cave,

Lecation: Hagosa-ri, Dogyve-myeon, Samchaog-gun.

Latitude: 3791647 'N_; longilude: 129902537 E.

Altitude: 220m,

Parent rock: Magzol limestone,

The cave i located ina tributacy of the Osib River, approximalely 1300m cast
of Hagosari railway station, The cave contains a big hall and underground-
strean.

5) Hoan Seon-gul cave.

Location: Golmal, Dacidong-ri, Dogye-myeorn, Samcheog-gun.

Latitude: 37°19°24° N _; longitude: 129500387 E.

Altitude; S0{m.

Parent rock: Daegi (Pungehon) limestone.

The cave s one of the best known caves o this area, and is located on the steep
eastern slope of the Tachaeg Mouniain Range.

) Gwan Eom-gul cave.

Location: Daei-ri, Dogve-myeon, Samcheos-zun.,

Latitwde: 377197 18N, longitude; 129°01°07"'E,

Altode: 360 m.

Parenmt rock: Dacel (Pungehon) imestone.

The entrance apens on the right side of river 20 m above water level and 2000
m west of the Daeidong elementary school.

T Hwal Gi-gul cave.

Location: Hwal gi-ri, Mirg-myeon, Samcheog-gun.

Latitude; 37921728 N loneitede; 129°04°557E,

Altitude: 150m.

Parent rock: Dacgi (Pungehon) limestone,

The cave lies on the right side of a small tributary of the Osib River, about
1000m by air, east of Gin Bae Mi-gul cave,
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&) Gin Bae Mi-gul cave,

Location: Hwal Gi-rl, Mire-mygon, Samcheog-gun,

Latitude: 37721749 N ; longitude: 129°0527E.

Advitude: 80m.

Parent rock: Hwajeol limestone.

The cave entrance opens in the facing blufl of the cailway in the Rycongdong-
line, approximately 2500m noreh of Singi Station.

9 Bacg Yong-pul cave,

Location; Maha-ri, Milan-myeon, Pyeong Chang-gun.

Latitude: 37°16°20°"' N, longitude: 128°34°36"E,

Altitude: 260m.

Parent rock: MMageol limestone,

The cave lies near the point were Yeong Weor-gun, Jeong Scon-gun and
Pyeong Chang-zun meet. During the cacly age of the exploration, this cave
was called Ma-Ha-gul cave. The cave is localed (o the west facing, limestone
Blufl of the Mamhan River about 4300m upstream from Ma-Ha-ri. The cave
contains three main passages which are named A, Band C-gul and are located
different levels.

CHUNG CHEONG BUK-DO AREA.

Ly Greum Gang-pul cave {(Cheon [Dong-gul cave).

Location: Cheondong-ri, Maspo-myeon, Dan Yang-gun,

Latitude: 3653802 N.; longitude: 128%25°327E.

Allitude: 340m,

Parcnl rock: Dasgi (Punzchon) limestone,

[t has an casily accesible cave entrance, an unpaved road leading about 5000m
southwest of the Go S1-zul cave,

MLETHODS,

Secondary cave minerals of (illy lwo samples from ten limestaone caves were
selecied Tor study. iz, 2 indicates the location of studied caves.

Cinoreturn to the laboratory, all samples were dried in air, pulverized in an
agale mortar and analyzed by Xeray diffraction methods,

X-ray diffraction patterns of secondary cave minerals were abtained with MI-
HON DENSHI Ca. LT, JDX-8F equipment using Ni-filvered Cu-Ka radia-
ton at 35KV and 20mA.
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AMNALYTICAL RESULTS.
X-ray diffraction analvses revealed that Hve carbonate minerals and (hree
phosphate minerals account Tor the fifty two samples,
Analytical results are summarized in Table 1.
The major carbonate minerals are caleile and aragonite; protodolomite
{Magnesium-deticient dolomite), dolomite and hydromagnesite are the minor,
Merav diffraction patterns show thal few of the samples consist ol & mixtiure
of two or three minerals; 1) calcite + aragonite, 2) aragonite + dolomite and 3)
caleite + aragonite + dolomite,
With regard to the phosphate minerals, hydroxyaparite is the most common in
the studied caves, and brushite and laranakite are vary rare.
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Table 1. - Analviwcal resulls of spelec-minerals inostadies caves.

DISCUSSION,

The Hoan Seon-gul cave and Geum Gan-gul cave are the most well minerali-
zed by interesting calgium-magnesium carbonate mineral assemblages in the
studied caves.

[n general, caleite-aragonite, polymorphs of calcium carbonate, is the most
common speleo-mineral in the imestone caves, however, dolomites are guile
rare. It has been found although that dolomite and protodolomite are not un-
comtmon in these two caves, The six samples studied were thought to he dolo-
mile, but fve samples of them contain excess calcium dolomite and ranged

from CacssMegenCOr to CaosMeawC0h,
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In the Hoan Scon-gul cave, hydromagnesite occues as a white, soft, powdery
floor deposit, And, in the Geum Gan-gul cave, it gccures as while powder on
the surface of stalactites and stalagmites. Such occurrences of hydromagnesile
indicate that underground water has dried up and precipirated as a fine grai-
ned powder.

The occurrence and the evelutional erystallization of caleium-magnesium car-
bonate minerals in the limestone caves was first emphasised by Kashima
(19771 and has been ratified in this work,

I 15 nortewothy thal the important faclors in cave mineralization processes of
calcium-magnesium carbonates are Ca’” /Mg'" ratio and CO: concentration
in speleathem-forming solutions, The compositional evolution of speleathem-
forming solution, there is double effect of decreasing the CO: pressure, and of
lowering ratio of Ot s’Mgz* »and activating the crystallization of calcite, ara-
gonite, protodolomite and dolomite in solution phase, and hydromagnesite in
vapor phase.

Fig. 2 - Map showimg the location of stedicd caves,

Iy ¥oung Dam-pul cave; 2; Yeon Hwa-pol cave;, 3 Mog Ban-gul cave; 4 Jeo Seong-pul cave; 5;
Hoan Seon-gpul cave: 6 Gwan Eum-gul cave; 70 Hwal Gi-gol cave; 8 Gan Bae Mi-gul cave; 9:
Haep Yong-pul cove and 10: Geum Gang-gul cave.
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The phosphate minerals from only three species in these four Hmesione caves
have been discovered, but these facts sugeest that there s a possibility of di-
scovering additional new phosphate minerals from the limestone caves in
South Korea,

So far, we do not have enough field investigation and mineralogical analyses
data of the speleo-minerals. Therefore, a grest amount of detailed study of
the mineralogy and chemistry of the spelec-minerals is needed.
Conclusively, the renewed speleg-minerals list and their localities in South Ko-
red dare given on Table 2,

Table 2.

- Spelep-minerals and localities in South Korea.

CARBONATE \-‘II‘H—IIM =

Caleity
CaCin

Admoest all limesione caves
Elvul: Jae-gul cave and Ssan Young-gul cave (lava caves).

Aragonile
Crad0

Seog Hwa-gul cave, G Su dong-gul eave, CGo Si-gul cave,
Young Dam-gul cave, Yeon Hwa-gnl cave, Hoan Seon-gul ca-
v, Diewm Gang-pul cave and Bacg Young-gul cave.

Protodalomite
Caklg (002

Doalomite
Cubdg (CO)2

Seog Hwa-gul cave, Haon Sean-gal cave and Seum Sang- gui
cave.

Seog Hwa-gul cave, Go Su o dong-gul cave and Hoan Seon-pul
CAVE.

Hydromagnesilc
Mg b e OH) z=d H 20

Seog Hwa-pul cave, Haan Seon-gul cave and Geam Gang: gl
Lave

SULFATE MINERAL

Civpsam
CasOge2Ha0

Hwanm-pul cave and Seog Hwa-oul cave.

FHOSPHATE MINERALS

Brushiie
CaHPC e 2HO

Hydroxvapatite
CayPOaOH)

Taranakite
HekaAl(POsjpue L8110
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