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Seong-Joo Lee and Dalyong Kong, 2004, Rod-shaped stromatolites from the Jinju Formation, Namhae,
Gyeongsangnam-do, Korea. Journal of the Geological Society of Korea. v. 40, no. 1, p. 13-26

ABSTRACT: The sedimentary sequence of the non-marine Cretaceous Jinju Formation from Nambhae,
Korea contains a great number of rod-shaped stromatolites(RSS) characterized by concentric lamination,
together with stratiform, domal and columnar stromatolites. The original, branched gross morphology of
the ancient plant twigs is often preserved, and remains of plant tissues are well preserved in the central
parts of the RSS that is now filled with siliciclastic sediments following degradation of the original plant
materials. They are, therefore, interpreted as stromatolitic algal and microbial encrustations over dead or
living plant twigs, which formed through concentric carbonate precipitation by epiphytic algal photosynthesis.
Varied filamentous fossils were found in the organic-rich layers, which are calcified tiny tubes characterized
by brown micritic walls and light central parts composed of sparite. Size of filament diameter ranges
from 1 to 44 m. Based on size of diameter, absence or presence of branching pattern, and/or their ecological
roles in the formation of stromatolites, the filaments were classified into two groups: cyanobacteria (6 ym
-8 um) and green algae (26 /m-29 ¢m). The cyanobacterial fossils played a key role in the formation of
rod-shaped stromatolites, while green algal filaments were auxiliary stromatolite-builders.

Key words: Cyanobacteria, Namhae, rod-shaped stromatolites, fine lamination, filamentous fossils, Jinju Formation

(Seong-Joo Lee, Dal Yong Kong, Department of Geology, Kyungpook National University Sangyok-dong 1370,
Buk-gu, Daegu, Korea)
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14 0l

0z
+

1. MA

“2ERulEdto|Ergt AEA (e 2 v
Az Gl dal A= BgFs FH
9] f7]E AT % (organo-sedimentary structure)=
ol Htie.g., Kalkowsky, 1908; Walter, 1976;
Golubic, 1991). °]52 A AAEH AZHARE
go} o]~ ol AA, BE 49 HAHSAE(7
T 2 )l dehe, 2ERrETolES
Aok e B S8, Alsl, = ¢
)] ztold wet FEE gt AEHT
o ZEZvETe|Ex tofet A&k 7H4
& AYH, 53] A4S AXske =7E 9 At
SEoA SIthWalter et al, 1992; Grotzinger,
1994).

ol59] 9JFFe= W¥(domal stromatolite)
Y 715 E Y (columnar stromatolite) == ¥
o

USl ofl

O
—

B3l Z/d(stratiform stromatolite)2] Fe)7} of
BRolw, dutygoz o]3t 9= ~ER

ntEeto|EVE PAE = 9 Apolol|A] 7]Q1gH
Th(Walter et al., 1992). HHH, ~EZuEglo|E
o] 71¢ #8389 vAESE T2 353
FIHT= ZEZVEOlES FAste AET
o o] wEQl A= UHA  UTHGolubic,
1976). witoll LWkl AEZnRETIo|ES] AT
= o ey 2 rAdSE &2 59 HA A
AT} ol FAske SRR B rAlx
F Aol gk a8 =8 A7 HeFe= X
&) Flth(Horodyski and Vonder Haar, 1975; Knoll
and Golubic, 1979, 1992).

Woty] &4 EHAS AAEA e 2EZ
EdfolEVE o E¥etal, o ek, v
25 349 0 NEL} Sea,
sEzolEROlE Aol ol He A
(Lee et al., 1991; Lee and Woo, 1996). 53]
AFFE g 2EZrEEo|EY &2 4
T 7EA7F wlg =oh AFSOME W AAIFL
2 dg &Exl gubE]l P 2EZrkEdol
ESAE, 743 9 97) e 2y] 2k
sERnpERo|Es} e B, ol5e] oa
A7 7P} 53 e Aol sl Wel

OH
n
00

ZEZnEgo|E e FH Y ZEZrlEeio]
Ed| g A AAHCE =3 v]fstA AEEL
At} ol ReFe] AEZnETOlEE Y
(e.g., Pedley, 1994; Neuweiler et al., 1997)2} 57|
(e.g., Herman and Hubbard, 1990)¢] &4 &
T 5 M F2 Bu H1 glen, 34
FgolM e e =53] =ETHMonty, 1972;
Braithwaite et al.,, 1989). 3+ 9tj7|3 ~E=
nEEto|Ex B SAUS A (EAY 23
o] o] AZFoAMrt WAL Y 2EZntEEIO]E
o] gigo] AEHE B} AFAME B
w9 o] gk

B =2 AEE FaAYge AF3elA

Iy
2EZuEe}o]ES K1y

U fo r
0%
oX,
_’V\_l‘
o2l
tlo
o
B
o
=

1=}
=
N
ofl
[>
{m
fu

g4 9ue FRsEH %
22} AT, B ohe}

wsl

2. XML

ol
b
o
QL

9

daf)= LT
kv, 7078e] A3 %
MR & A

e
o -
N
12
rO

i
T
:Oxi_lﬂ
SV
2

2
2
o
o =
T B
A
ES
>

P
o
OJEFEEJEHUO_‘)_’,
£ X o
it oox
1o ox
e
~
T o
o2
o b
2 L
S
ox —
r L
e
di o
© 7
N
o Y

L)
e
2
SO

i o> 2

s

e du

2
o
o
:
of\r
=
o

o2
of\r
=
™
3
ol
ol >

B S L L L A
o
e
of
Y
1o
N

AU
o,
(m
fr
>
ol
ofj
=
o
RO

1519 olg, 94 A1, 9 Fo

74



= 27 |2 AEZ0ERIO|E 15

PR T S e
B T e s

R T e s
B Rt T S

Study Area
b

“ Namhae Island

(=%
=
S E Haman Formation
2
% 29289 silla Conglomerate Fm.
I
L[EZ=Z3 chilgok Formation
(=8
3
o
& ] Jinju Formation
o
c
[=] .
L Hasandong Formation
g L[ g
I
X Fossil locality
O -
3km

LEGEND

Bulguksa Granite

— Intrusion —

Yucheon Group

~ Unconformity ~

— Jindong Formation

Fig. 1. Geologic map of Namhae Island, Gyeongsangnam-do, Korea and fossil locality of rod-shaped stromatolites.
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Fig. 2. Stratigraphic column of a fossil locality containing
both stratiform and rod-shaped stromatolites. Note that
rod-shaped stromatolites are found within coarse and/or
pebbly sandstones, while stratiform ones within shales.
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Fig. 3. Cretaceous rod-shaped stromatolites from the Jinju Formation, Namhae. (A)
Stratigraphic section containing rod-shaped stromatolites within coarse and/or pebbly
sandstones; (B) Aggregated, tomb-like assemblage of rod-shaped stromatolites; (C) Bedding
plane view of rod-shaped stromatolites. Note that long axes of the rod-shaped stromatolites
are randomly distributed.

A

Fig. 4. Various rod-shaped stromatolites. (A) Rod-shaped stromatolites showing different
length and width; (B) Rod-shaped stromatolites were broken parallel to long axis. Remnants
of original plant materials were visible in the center of a left specimen; (C) Branched
twig is still remained; (D) Central part of rod-shaped stromatolites is filled with siliciclastic
sediments identical to those surrounding; (E) Clastic sediments are missing. Scale bar
in (E) represents 1 cm for (E) and (D), 3 cm for (C).
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Fig. 5. Thin sections cut perpendicular to long axis and stromatolitic fine lamination of rod-shaped
stromatolites. (A) A central part filled with clastic sediments and an outer part composed of stromatolitic
limestones is clearly divided by light area (arrow) that is composed of later diagenetic cements;
(B) Compacted rod-shaped stromatolites; (C) Stromatolitic concentric lamination is clearly visible;
(D) Characteristic lamination of rod-shaped stromatolites showing alteration of brown coloured
organic-rich layers and light sediment-rich layers; (E) Stromatolitic columns are fused together forming
planar lamination in the course of stromatolitic growth. Scale bar in (C) is 1 cm for (A), (B),
and (C), scale bar in (D) and (E) represents 200 pm.
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Fig. 6. Calcified filamentous microfossils. (A, B) Cyanobacterial filaments are erected perpendicular
to lamination forming organic-rich layers; (C, D, E) Green algal filaments showing unbranched(C),
dichotomously(D), and trichotomously(E) branched fossils. Scale bar in (A), (B), and (C) represents
150 um, and scale bar in (C) applies to (D) and (E).
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Table 1. Characteristics of filamentous microfossils found from rod-shaped stromatolites of the Jinju Formation,

Nambhae.

filamentous fossils number of cells

diameter (m)

filament branch comments

mean *+ sd(n)

Cyanobacterial filaments 106 7.361 = 1.101(106) absent main mat-builder
Green algal filaments 60 28.094 + 5.499(60) present auxiliary mat-builder
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Fig. 7. Size frequency distribution of calcified filamentous microfossils
found from rod-shaped stromatolites of the Jinju Formation, Namhae.
It shows a distinct bimodality indicating that at least two filamentous
groups (cyanobacteria and green algae) were responsible for the formation

of rod-shaped stromatolites.
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stromatolitic encrustation over plant twigs

internal filling by clastic sediments
following degradation of original plant materials

Fig. 8. Model of rod-shaped stromatolite formation in the Jinju Formation, Namhae. (A) Cyanobacteria and
other algal organisms live on the surfaces of plant stems forming biofilms or microbial mats; (B) Calcification
is initiated by photosynthesis of epibiotic microorganisms, from which plant twigs are encrusted by concentrically
laminated limestones; (C, D) Encrusted, heavy plant twigs sink to sediment surface of lake; (E) Encrusted plant
twigs are often broken and original plant materials in the center are either washed out or degraded, leaving
empty spaces in the center of the encrusted structures; (F) The empty, central spaces are filled with clastic
sediments surrounding the encrusted structures, and buried.
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