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Abstract: In Cheongsong area, very rare spherulitic rhyolites both in Korea and foreign countries occur
as dykes showing various types. The spherulites in them represent an undercooling caused by very fast
cooling of the dykes in a shallow depth near to the surface and the variety of types were resulted from
the difference of relative cooling rate. Cheongsong spherulitic rhyolites can be classified into five types;
radiated simple spherulite, layered simple spherulite, layered multiple spherulite, radiated-layered multiple
spherulite, radiating layered multiple spherulite. Radiated simple and radiating layered multiple spherulites
formed by diffusion current caused by undercooling related to very fast cooling. On the other hand, layered
multiple spherulites formed by relatively slow diffusion as a Liesegang ring during relatively slow cooling.
If the cooling rate is between the two cases, layered simple spherulites formed. This interpretation indicates
that Chrysanthemum, Dandelion, Dahlia and Sunflower types which are included in radiated simple or
radiating layered multiple spherulites formed in the dykes with the fastest cooling rate in Cheongsong area
while Peony, Rose and Innominate types classified as layered multiple spherulite formed in the dykes with
the relatively slowest cooling rate. At the cooling rate between them, Apricot type spherulite formed. The
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K-Ar" age-dating for Cheongsong spherulitic rhyolites indicate them to be formed between 48 and 50 Ma.
The Cheongsong rhyolites are very valuable for research and preservation because of their rarity, beauty

and diversity.
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Fig. 1. Geological map of the study area. JI, Jungtaesan Intrusion; GI, Galpyeongji Intrusion.
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Fig. 2. The occurrence of rhyolitic dyke (a) with spheru-
lites in it (b).
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Fig. 3. The variety of spherulitic rhyolites in Cheongsong area. a, Chrysanthemum type; b, Dandelion type; ¢, Carnation
type; d, Peony type; e, Rose type; f, Innominate type; g, Dahlia type; h, Sunflower type.
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Fig. 3. Continued.

Table 1. The origin and classification of spherulitic rhyolites in Cheongsong
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Fig. 4. The photo of spherulitic rhyolites. (a) spherulites occur as single one or aggregate, (b) Camation type spherulites
occur with Innominate type, (c) and (d) Dandelion type spherulites occur at the bottom of dyke and Chrysanthemum
type at the top, (¢) Rose type spherulites occur with fine veinlets and vesicles, (f) spherulites occur along the layers rep-

resenting fluid infiltration.
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Table 2. Chemical compositions of feldspar and chlorite in Cheongsong spherulitic rock

Feldspar Chlorite
Sample 5-1 5-1 6-3 6-3 6-1 5-1 6-3 6-3
SiO, 68.42 64.47 68.58 68.54 68.24 35.92 32.63 29.38
AlLO, 18.49 17.18 18.57 18.75 14.62 2.15 17.47 20.51
FeO 0.57 1.46 0.11 0.20 2.16 50.39 36.63 3207
MgO 0.01 0.02 0.00 0.01 0.12 0.19 0.70 5.12
Ca0 0.04 0.09 0.00 0.02 0.00 0.15 0.00 0.12
Na,0 11.40 1.39 11.53 1147 0.36 0.07 0.07 0.11
K,0 0.20 14.39 0.13 0.07 13.53 0.20 0.09 0.50
TiO, 0.24 0.11 0.01 0.01 0.19 1.75 0.03 0.03
MnO 0.02 0.00 0.00 0.02 0.09 0.06 0.98 071
F 0.00 0.18 0.37 0.10 0.00 0.00 0.00 0.05
BaO 0.03 0.04 0.10 0.00 0.060 0.00 0.01 0.04
Total 99.42 99.33 99.40 99.19 99.31 90.88 88.61 88.64
OxNum. 8 8 8 8 8 28 28 28
Si 3014 3.005 3.015 3.016 3.144 8.304 7.091 6.291
Al 0.960 0.944 0.962 0.972 0.794 0.587 4.476 5.175
Fe*? 0.021 0.057 0.004 0.007 0.083 9.741 6.658 5.742
Mg 0.000 0.001 0.000 0.001 0.008 0.067 0.227 1.636
Ca 0.002 0.004 0.000 0.001 0.000 0.038 0.000 0.027
Na 0.974 0.125 0.983 0.979 0.032 0.033 0.030 0.045
K 0.011 0.856 0.007 0.004 0.795 0.058 0.026 0.137
Ti 0.008 0.004 0.000 0.000 0.007 0.304 0.004 0.005
Mn 0.001 0.000 0.000 0.001 0.003 0.012 0.180 0.129
F 0.000 0.027 0.052 0.014 0.000 0.000 0.000 0.037
Ba 0.001 0.001 0.002 0.000 0.000 0.000 0.001 0.003
Albite 98.675 12.723 99.281 99.502 3.833
Anorthite 0.191 0.436 0.000 0.081 0.018
Orthoclase 1.133 86.841 0.719 0417 96.149
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Fig. 5. The microphoto (a, Open Nicol; b, Cross Nicol) and X-ray maps (¢, Si; d, Na; e, K; f, Fe) of Chrysanthemum
type spherulite.
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Fig. 6. The microphoto (a, Open Nicol; b, Cross Nicol) and X-ray maps (c, Si; d, Al; e, Na; f, K) of Innominate type
spherulite.
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Fig. 7. The microphoto (a, Open Nicol; b, Cross Nicol) and X-ray maps (¢, Si; d, Al; e, Na; f, Fe) of Dahlia type spherulite.

st AR A A5 vhaebt 4oma 7 wAe
2mo] % Aol WEIAY WEA HE A% B
B2 Y95 R} 389 JES vEA 2P
UL WL ol e Wake shyzole st of
Y A% vian} el Yio] SEshEpl Hn 1 A%
AT HEo) Yol F FFAEL Yoz WE &

T2 ARsA Hel 478 FES I B &

3 mlaehl 94 Bl FEoh el AL 7
$ AEe BBSC] T5S HOE o] WAY Yo
2 WEA) JFstel 7o) Fug nolA Bk
shyztel olsl +4 2o] BEoIA & Ut E o
£ wie g 2. d2 22800Ee fuR
sfoll ojme)w FWe AW 71 v Fie) 7
% we) Fuse] FAAYe Fdel 47T 1 Fa

J. Petrol. Soc. Korea



A Tt BN ddie] A Rl oig A 115

Fig. 8. The silver dichromate precipitate patterns relating to the cooling rate (a, cooling time 30 min; b, 45 min; c,
60 min; Data from Carl and Amstutz, 1958). d) Rhythmic precipitate of potassium dichromate produced by evaporation

(Data from Leveson, 1963)
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Table 3. K-Ar age data of whole rock from spherulitic rhyolites.

Sample Potassium wt Rad. 40Ar Age Non-Rad
(wt%) (g) (10-8ccSTP/g) (Ma) 40Ar (%)
spherulitic rhyolite-1 3.06 0.020 605.6 = 0.9 503 £ 10 7.2
spherulitic rhyolite-2 353 0.026 669.4 £ 0.9 482 + 1.0 53
spherulitic rthyolite-3 3.58 0.021 6936 £ 0.5 492 £ 1.0 6.7
spherulitic thyolite-4 3.58 0.022 703.5 £ 0.5 499 £ 1.0 10.2
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