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Rod-shaped Stromatolites from the Jinju Formation, Sacheon,
Gyeongsangnam-do, Korea
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Abstract: The sedimentary sequence of the non-marine Cretaceous Jinju Formation from Sacheon, Korea, contains a
number of rod-shaped stromatolites (RSS) characterized by concentric lamination with curd-shaped, stratiform, and small
columnar stromatolites. Unlike the world trend, a massive distribution of rod-shaped stomatolite was discovered in the
region. The mineral composition, diagenetic alteration, and weathering process of the kind were analyzed by EPMA. The
gross morphology of RSS is almost identical to broken plant twigs or stems formed by microbial activity onto which it
grew. RSSs are interpreted as stromatolitic algae over plant twigs, which formed through concentric carbonate precipitation
by epiphytic algal photosynthesis. The distribution of localities and horizons of the stromatolite imply that RSS is
allochthonous and autochthonous. Two types of cyanobacterial filaments and one type of green algal filament were
discovered. The size frequency distribution of calcified filamentous microfossils found in stromatolite was 2.2 um and 7.8
um in mean diameter of the former, 32.3 um in mean diameter of the latter. The cyanobacterial fossils played a key role
in the formation of stromatolite, while the green algal filament was auxiliary stromatolite - builder stromatolites. The
filamentous microfossils including trichome were found within the stromatolitic laminae.
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Fig. 1. Geologic map of the study area, Sacheon-si, Gyeongsangnam-do, Korea.
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Fig. 2. Location map of the rod-shaped stromatolite fossils
from the Jinju Formation.
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Fig. 4. Pictures of rod-shaped stromatolites taken from different views. (a) Close view of the beds, random distribution is clearly
recognized. (b) Branched morphology of rod-shaped stromatolites is still preserved. (c) Polished slab cut parallel to long axis of
rod-shaped stromatolite. A small branched twig is beautifully preserved in left lower part. (d) This is characterized by rounded
end of one side (longitudinal view). (¢) Longitudinal view of rod-shaped stromatolites cut by both sides. This specimen was
found from Mokseom Island, Seopo-myeon, Sacheon. (f) A rod-shaped stromatolite showing central clastic part and calcareous
outer stromatolitic part. (g) Concentric, fine lamination is well developed, characterized by a couplet of light, thin and dark, thick
laminae. (h) Photograph of thin section of rod-shaped stromatolite. Lower part below white band of diagenetic sparry calcite is
periphery of the central area which is now filled with siliciclastic sediments. The uppermost part of sparry calcite represents orig-
inal plant surface on which algal filaments grew. Central area was filled with siliciclastic sediments from surroundings. Stroma-
tolitic fine lamination is not clearly developed in this specimen. (i) Close view of filaments preserved together with trichome
remnants. Note that vestige of filaments is also observed. They are calcified empty sheaths after trichome glided away from the
sheaths. (j) Nicely preserved green algal filaments with 23 um in average diameter. They are characterized by tapering ends.
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Fig. 5. Sketch of a cross section of the rod-shaped stroma-
tolite (a, clastic sediments; b, original void filled with later
diagenetic sparite; c, fibrous calcite; d, filamentous cyanobac-
terial mat; e, fenestrae filled with micrite and microsparite; f,
g, 1, organic-rich layer; h, sediment-rich layer).
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Fig. 6. Backscattered electron (BSE) image of point g in
Fig. 5 (grey: calcite, black square area indicates dolomitic
composition, white dot: pyrite). Energy dispersive spectrum
(EDS) pattern indicates dolomitic composition.
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Fig. 8. Size frequency distribution of calcified filamentous
microfossils from rod-shaped stromatolites of Jinju Forma-
tion, Sacheon. It shows a distinct bi-modality indicating that
at least two filamentous groups were responsible for the for-
mation of rod-shaped stromatolites.
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Fig. 9. Size frequency distribution of calcified filamentous
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tion, Sacheon. It shows a distinct modality indicating that at
least one filamentous group was responsible for the forma-
tion of rod-shaped stromatolites.
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