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ABSTRACT: This article reviews the depositional age of the Jangsan Formation and elucidates its petrological
characteristics, with several lines of geological evidence in the literature. The Jangsan Formation mainly consists
of quartzite and is biostratigraphically barren. It has been considered as the lowest stratigraphic unit of the Korean
lower Paleozoic, with an early Cambrian age based on the conformable stratigraphic relationship with the overlying
late early to middle Cambrian Myobong Formation. On the basis of (1) the unconformable stratigraphic contact
between the Jangsan and Myobong formations, (2) the presence of gravels of the unconformably underlying Yuli
Group metasediments, which underwent metamorphism between 800 and 900 Ma, in the basal conglomerates of
the Jangsan Formation, and (3) a K-Ar age of 562 Ma of sericite obtained from the mylonite zone developed along
the boundary between Precambrian basement and the Jangsan Formation, we interpret that the depositional age
of the Jangsan Formation can be constrained between 800 and 562 Ma (Neoproterozoic). Although Jangsan
sandstones are commonly regarded as quartzite, they do not show quartz-arenite composition but rich in matrix.
We infer the original sandstone composition as subarkosic to sublitharenitic.
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Fig. 1. Simplified geological map of the eastern Tacbacksan Basin (modified after Lee ef al., 2012). The boxed area in
the inset represents the location of the Taebaeksan Basin. NM: Nangrim massif; PB: Pyeongnam Basin; IB: Imjingang
belt; GM: Gyeonggi massif; OB: Okcheon belt; YM: Yeongnam massif.
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Table 1. Petrographlc analysis of Jangsan Formation sandstones in volume percent (from Kim, 1991). QFL point
count data notation is from Dickinson and Suczek (1979). Normative QF L’ values were caluclated from petrologic

and chemical data using the methods of Cox and Lowe (1995); F' = normative detrital feldspar, L" = normative
detrital lithic fragments.
Point-count composition in volume percent QtFL Normative QtF L

Sample * e

Qu Qu Qp K-feld Plagio Chert RF Mica Matrix Total Q F L Q F L

Js-1 58 6 10 O 0 7 0o 17 2 100 100 0 O 72 4 24
Js-2 51 7 32 0 0 8 0o 2 0 100 100 0 O 86 2 11
Js-3 57 10 13 0 0 1 0 20 0 100 100 0 O 79 3 18
Js-4 44 6 28 O 0 7 0 15 0 100 100 0 O 76 2 22
Js-5 42 19 11 0 0 8 0 18 3 100 100 0 O 70 4 26
Js-6 47 8 31 O 0 5 0 10 0 100 100 0 O

Js-7 51 8 27 O 0 1 0 12 0 100 100 0 O

Quu = non-undulose monocrystalline quartz; Q. = undulose monocrystalline quartz; Q, = polycrystalline quartz;

RF = rock fragments.

Fig. 2. Photomicrographs of Jangsan quartzite showing textural relationships between preserved detrital grains and
pseudomatrix. Fields of view are 2 mm. (a) Pseudomatrix (labelled ‘I’) is an interstitial, sand-sized clot representing
the labile detrital grain from which it formed. The pseudometrix preserves relict grain boundaries (labelled ‘G.B.”).
(b) Detrital grains (labelled ‘Q”) surrounded by pseudomatrix. This is not a diamictite: the sample is cross-bedded,
and the preserved detrital grains are well sorted.
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Table 2. Chemical data for Jangsan Formation sandstones (after Kim, 1991).

Sample SiO, ALOs; Fe;O;3 FeO MgO CaO MnO Na,O K,O TiO, P,Os BaO SrO ZrO, LOI Total

Js-1 929 4.1 0.08 0.67 0.04 0.01 0.01 0.02 1.31 0.06 0.02 0.00 0.00 0.01 0.69 96.98

Js-2 925 47 0.04

0.5 0.04 0.00 0.00 0.02 0.78 0.05 0.02 0.00 0.00 0.01 0.97 99.64

Js-3 954 3.0 058 0.01 0.01 0.02 0.00 0.01 1.02 0.07 0.03 0.00 0.00 0.01 0.39 100.57

Js-4 944 3.0 075 0.05 0.03 0.02 0.00 0.02 0.67 0.06 0.03 0.00 0.00 0.01 0.76 98.81

Js-5 926 42 076 0.09 0.03 0.03 0.00 0.01 1.26 0.06 0.03 0.00 0.00 0.01 0.88 99.92

Median 929 4.1 0.6 0.1

00 00 00 00 10 0.1

00 00 00 0.0

O] 2 A FEol vl idste 719, F
3-8, 272 2 Foll gt o Al JEE ¢
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7147 HAdo| HS B ol WEAES 1y
5] 913 712 AES ThE AR E(QEL
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Fig. 3. Geochemical classification of Jangsan sand-
stone (after Herron, 1988). Four of five samples plot in
the subarkose field and one sample plots in the sub-
litharenite field.
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Fig. 4. Petrologic data for Jangsan Formation sandstone of Kim (1991). Complete data are shown in Table 1. Ternary
diagram fields are from Dickinson and Suczek (1979) and Dickinson (1985). (a) Petrographic point-count data.
Data points plot in a stable craton field. (b) Normative data comblnlng petrographic and chemical analysis for 5
chosen samples. FandL' represent preserved detrital grains plus grains reconstructed by normative analysis. There
is a marked difference between the tight clustering of the points in Fig. 1a and the much more variable and immature
compositions of the samples plotted in Fig. 1b. Restored detrital compositions plot in the more lithic-rich recycled
orogen field, indicating derivation of the sediment from an uplifted, metamorphosed continental hinterland.
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