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(Technical note) Pollen and dinoflagellate cyst assemblages from
the surface sediments of the lower reach of the Jujin Stream

Sangheon Yi’, Jin-Young Lee, Min Han, Jaesoo Lim, Chang-Pyo Jun

Geology Division, Korea Institute of Geoscience and Mineral Resources
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Abstract : The maximum upper limit of seawater inflow can be recognized by the
acid-resistant dinoflagellate cysts and salt-marsh pollen encountered from surface
samples in the lower reach of Jujin Stream facing Gomso Bay. Based on their relative
yield ratio, the downstream area of Jujin Stream could be further subdivided into coastal
marine, brackish-upper limit brackish, and freshwater environments. The abundance of
dinoflagellate cysts from JJR-41 to JJR-36 sites reflects that this area is a coastal marine.
In the section between JJR-35 and JJR-5 sites, dinoflagellate cysts associated with pollen
derived from riparian or salt-marsh (e.g., reeds and sedges) appear to reflect the
brackish environments. It may be indicated that dinoflagellate cysts appear up to the
JJR-4 site, which is the maximum upper limit where seawater flows up to this point at
high tide. This analysis is relatively well corresponding to the hypothetical inundation
map showing the maximum flooding area where seawater can flow at high tide.
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9l), E]MArE 2 AEjSIZA So] BstMoz o 2 ARG FAA SR PP FAL S
sk wr lolc}. Afsfote] EHo| oxlst = 002 AR T Rt &4t Aol
AR A Fante] gmeety Hain gl (Figure 1. RAHY fef WHE 229 3kmiol
z50] g Zo Wi xofolct. aejete) L F® AOlE 29.3kmolth. AT Al
xa7tobo] wh2 51A Sodo] 814 AJEjoto] Ab Aol YRIgH ALFAH500m)olA  LAsH=
e motsli olsfalig] o]AbMol I %] FRNL FRYoME= BAZCZ, FRYEE
shats st & gt © 5oz setpt FFoe satoR &
A3 2 Zof|J(sporopollenin)o]at aHats} o VY. APt ozr FHH9] 4RI O
1A AR 1" 847]9he] st 6147 2 A0l kR HiRE ARR P4
9Jo] olHuR2L o]g3t o]o8 R7H) FL glo} ot FRA {9 FEA= A4 &
3101 =x|o] o} E|MZo|T a}etH o2 Al Ao R oojX] E24EE AAE &
Asl7 A ¥EECKTraverse, 1988). £3] =3 7 ® AY AT FLHo] HRIsh=
HjcHE o] oY o] Ul7tst Q&R AlZo] S e84 w9 Ash Ao FERezEs 1A,
F 3 X](Gonzalez and Dupont, 2009; Jun et dHE rds 2e9oR FEY /A o

Figure 1. Surface sampling sites for the modern palynomorph analysis along the lower
reach of the Jujin Stream.
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Table 1. Surface sampling sites for modern palynomorphs analysis along the lower reach
of the Jujin Stream.

Sample Latitude Longitude Altitude | Tide level

Date of survey
Name (N) (E) (m) (m)
JJRO1 35° 28' 21.4826" 126" 37" 26.2527" 7.500 469 2017-03-23 10:30
JJRO2 35° 28' 43.2104" 126" 36' 35.6813" 5.526 548 2017-03-27 15:56
JJRO3 35° 29' 46.0296" 126° 36" 4.3064" 2.724 359 2017-03-27 17:33
JJRO4 35° 29' 50.7547" 126" 36' 03.9009" 2.981 589 2017-03-27 15:21
JJRO5 35° 29' 57.3973" 126° 36' 04.8866" 2.589 479 2017-03-23 11:58
JJRO6 35° 30" 02.4343" 126° 36' 08.4120" 2.219 482 2017-03-23 11:46
JJRO7 35° 30" 00.4191" 126" 36' 17.6810" 1.916 481 2017-03-23 11:22
JJRO8 35° 29' 58.8895" 126" 36' 23.2513" 2.810 322 2017-03-27 17:51
JJRO9 35° 29' 57.1488" 1267 36' 36.7330" 1.679 451 2017-03-22 11:09
JJR10 35° 29' 58.7751" 1267 36' 44.3829" 2.070 458 2017-03-22 10:54
JJR11 35" 30" 00.8048" 126" 36' 51.7235" 2.499 435 2017-03-22 11:23
JJR12 35° 30" 06.9292" 126" 36' 53.6382" 2.194 427 2017-03-22 11:33
JJR13 35° 30" 13.5976" 126" 36' 47.8726" 2.433 461 2017-03-22 10:33
JJR14 35° 30" 22.3528" 126" 36' 44.6656" 2.968 412 2017-03-22 12:02
JJR15 35° 30" 25.0565" 126° 36" 38.7599" 2.747 404 2017-03-15 14:05
JJR16 35° 30" 27.0907" 126° 36" 33.1544" 2.372 443 2017-03-15 14:21
JJR17 35" 30" 29.9118" 126° 36" 25.6973" 2.991 476 2017-03-15 14:37
JJR18 35° 30" 31.9233" 126° 36' 15.9266" 2.842 502 2017-03-15 14:48
JJR19 35" 30" 31.6959" 126° 36" 11.3941" 1.742 524 2017-03-15 15:00
JJR20 357 30" 33.0748" 1267 36' 01.1970" 1.880 569 2017-03-15 15:27
JJR21 35° 30" 36.0658" 126" 35' 54.6656" 2.2'76 268 2017-03-21 13:42
JJR22 35° 30" 41.3980" 126" 35' 49.9217" 1.370 270 2017-03-21 13:50
JJR23 35° 30" 47.4356" 126" 35' 48.2488" 1.668 267 2017-03-21 13:57
JJR24 35" 30" 54.4995" 126" 35' 47.6375" 1.527 254 2017-03-21 14:15
JJR25 35" 31' 01.1132" 126° 35' 51.1019" 1.212 253 2017-03-21 14:22
JJR26 35° 31' 05.7074" 126° 35' 53.8149" 0.601 255 2017-03-21 14:26
JJR27 35° 31' 11.7082" 126" 35' 56.0567" 0.665 260 2017-03-21 15:49
JJR28 35° 31' 18.3055" 126" 35' 56.5391" 0.742 263 2017-03-21 15:43
JJR29 35° 31" 24.7354" 1267 35' 56.9394" 0.792 260 2017-03-21 15:37
JJR30 35° 31" 31.3397" 126° 35" 55.8969" 0.388 258 2017-03-21 15:31
JJR31 35° 31' 36.9029" 126" 35' 53.3270" 0.238 258 2017-03-21 15:27
JJR32 35" 31' 43.1289" 126" 35' 49.5062" 0.445 255 2017-03-21 15:18
JJR33 35° 31' 47.1979" 126" 35' 45.3705" 0.481 253 2017-03-21 15:07
JJR34 35° 31' 53.2050" 126" 35' 37.8902" 1.039 311 2017-03-22 14:43
JJR35 35° 31' 57.8124" 126° 35" 34.4959" 0.579 307 2017-03-22 14:49
JJR36 35° 32' 03.8177" 126° 35" 34.6627" 0.735 301 2017-03-22 15:01
JJR37 35° 32' 09.8598" 126" 35' 37.2017" 0.244 303 2017-03-22 15:06
JJR38 35° 32' 14.5657" 126" 35' 44.3169" 0.922 295 2017-03-22 15:16
JJR39 35° 32" 20.3258" 126° 35" 47.6459" 0.932 288 2017-03-22 16:15
JJR40 35° 32' 28.4867" 126" 35' 52.9259" 0.027 291 2017-03-22 15:45
JJR41 35° 32' 34.0940" 126" 35' 53.1793" 0.539 283 2017-03-22 16:00

_6‘]_



N
>
H—
m
N
X
r
_O'I_l
Ju
19
1o
fm
X
Mo
=2
x

B}

>,
o *
bu
re do
NS

)
stAlAL, 84 A
BAZ s /9y JFol o
Aollet AstHAl AL &7]2]oA A
A= H(Digital Gochang
http://gochang.grandculture.net).

e F2 HRUR B 85

U ot fu

BoHC B
lo 4> o
do rlr o rr

it T

K

||_|

ra

[e]

=2
Grandculture,

oo
T

2

L]
|
ox

O,
P~
o
==
>~
>,
6
%
o
9,
d T
ol
Y
o
%
o
O,
[T
o F
4 rE
Iz

e
e
d
=
oz
&)
o}
02 ¢
on =
o
M
E g
3

)
as)
iu)

Q.

M qu
rlo
Jo
19

olr
o
=l
2

)

Ir
o
2

o
o%
lo -

Mz kv Ho
ofr
>
ok
o8
lo
u
Jo
18
o
ojn ¥
Mo T
ol o
_<)'l_"
Ju
18
=2
ol oX

e
o
=
~
@)
[ox
e
=2
N
o
—
&L

=

re
-4
1
o
22

lo
R
e}
2
_o'l
=
18
1

Jor
A
=
o
i}
ut
g H
ox,
i
Lo
s 17
&oim

fa
B
=i
1o
FUoro
%)
Jm
oX,
o o
ofm
ol
o
g
o
>

PAVR
i
o

2
ol
%
oy |

L e
Ol
i)
Jo
o
ok
19
ju
=)
12
_o'y‘
rlr

)%

Ba)

2

o

tlo

Me
o

2 rlo o
£
3
I o m
b
e
rE
off
2

ox.
rL
o
uju
P ox
r ©
olr
o
rr
jin)
Jo
ojo
ol
o
N

il
u
ik
oo
e,
Y
lo
fru
N
L
rin
in)

200m tHoz 50719
TopconAt GPS=Z QJX|et v &
(Figure 1 and Table 1). AARH A™L 2017
9 39 21229 ¢t Aure o|gate] st
A AFolM AlRE AFSIAH. Al B3O
288 °F 3cm ZoJoA g AFAAT 50ml
conical tubeo] 57§%1& R F|5tFct.

5 41719 25 EFAE AEae f71A 7]
of sty etmMexaE BAsb] s o
Zol MAEE 2yt AL AN Ax
E|AE 5g2 50ml conical tubed] &1, &
A28 A44 ZAKLycopodium, 27,637
spores/1 tablet) 29g Eolstct.

AL
ocm=

Lycopodium2 ©tg27do] 2js]

A71 ol Als
F&52 s
= . (1991)9] =
oo EAE0 g e AlA
35% FAHHCL ¥hg & S/ AA
A, G FE AIAE s 45% =4t
=

£ SRS AAS 2Alst

~—

4> 1o

m =4 Al(metal sieve)?t =30+ A&
ot SAAAES ot 22Xl A8
2ZQs5t Ao §7]=(organic residues)
= A7AsH] Yl 10% +Arekd&(KOH) &~
A ¥hSS AFCH o] & dstotAd vIFH
(ZnCl,, 2.0g/cm®)& ol&sll {718 7712
(2.5g/cm’) 22 E 2|5t FFH0R oEe
(99%)1t BEHAZ(99%)S o]&sl AtALrES
25| A7 (dehydration)stit. &E £Hof &
7122 =22AlE Ae](Clycerin Jelly)E ©]-&5t
of &efol=(dH)E AASH AL, Leica DM6B
Fetul 4 Z ol &all 4008)&=2 WAsHI. f
v etHE R RO BA #AZ HolMe 4 &
glol& o F<QIgt Lycopodiumo] 25071 4~
g miztx] gt epHuRFE F7%
, AWxtEE= Tilia Software(Grimm, 2011
o]gsto] o] 59 AEVIEE BEHSIC

Mr

~

wo Hor 2

3. At
FRA B HNERNE §20" AL ol
AN oEAE BHI AL, 84719

on to

A4 Pinus)t A&
(Quercus-Lepidobalanus)©] &0 =2 Ar&EE]
At 2 Qo= A G0l &oh= AR S

(Cedrus), US4 (Cryptomeria), &&45%

_62_



Total sum of squares

CONISS
Freshwater )J
Upper limit brackish ?7

= P
] e £
5 g s
s & 2
w 8
N |
(B/u) uonenuaoucd // /\ﬁ y / - //
\ - \
- A - \
i > b D -

wns [ejoL ||
9 11 4 O

500 10001500

100200300

wng usjjod |
I||| Il | |I||.| |I||

100200300

1sAooulp auLe

13

oebje 1ojemysai]

Buiul| eIajiuIWEI0}0IIN

1shoouig -

ds sijjodowbis

“ds wnipuysAIN

‘ds eseeydsowoyay

“ds xiydwadousjes

“ds sajuayuds - n -

snjebuoje sajuayuds

snsowe) sajusjiuids i =

sligenw sajuayuids

wnueysels! wniupojnasado

Marine di

wndiegonusd wniuipondiedo

wnioydosaeysew wniuipojnbury

oy wniuipoinBury =

“ds wniuipiBedw|

elay|ly eseeydisiji4

wnenuels wnupiuyag

“ds wnjupajuebug

Bl OIS

> 1UOP093|0dS

_63_

yjoows™ eshBolds

©9zIyosopnesd

wnuselpad

sn22020A50g

sjaluL

Femn —

sliald

=iepron I I n I n n 1 Ben snl_saion_ul
| | ! |
e
| |

epunwsQ

EISoIqLIY

eIsiLapY

1..
seaoejpodouayn I |
11,

20
Count

JeydnN

—— Lowland herb

xauwny i

eydA |

eledIsiod

aeadesadiD

i
qi

GE Uey) Ja|[eLs 9eadeod

GE uey) Jeble| eeadeod

Riveri
.
-
-

b —
—
-
-
-

.
"
"
B

Xies

snuly

BAOYI9Z/SNWIN

ElllL

eauejsen

| | 1
shiog 1 I M a x L

eneg

20

£ snuejeqopideT O | | | I
S 111 Y I (Y IO T T TR T
1hx ia 1

sisdoue|qojokn ™ O

red line between JJR-4 and JJR-5 may reflect an upper limit of brackish during the highest tides.

50 100150

LR | ]
eljoubepy
001
| N T (R PR S IR T
elawoidhin . 1 .
ebns |
Xue
k] snipao 1 . 'l 1
£
&
o
B ||| || | |
LA L.l I..lll 1 |||||
CAOTOOROPOT ¥ ROOOCND ORDOOTNOTDONDOOT
geergeeeetT 5 SLi0a0Y  SeqanboosongooTy
S22 IFSIZTEE ['4 rrreeee [dididdddddddddddds
S3333333338 5 583553555 5355353555555 353
33 3 3333333 3333333333333333
awen [adwes

Figure 2. Modern palynomorph occurrence indicating the relevant aquatic environments of the lower reach of the Jujin Stream. The horizontal
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Figure 3. Microscopic photos of modern palynomorphs of the lower reach of the Jujin
Stream. 1-12, coastal mesohaline dinoflagellate cyst: 13-17 & 20-21, pollen of
riparian tree and grass: 18-19, montane conifer. 17, phytolith of a reed.

(Tsuga), SFL&(Larix), S2v-Zuiyp (Magnolia), 7T U2 Quercus-Cyclobalanopsis),
IHTaxodiaceae-Cupressaceae) So°| H|wA M2 & (Castanea), TUSA(Tila), - SUS
oA AtEEHG. IEgdeoe 584 & /L E|UR4(Ulmus/ Zelkova) 50| &4551A

_64_



c‘.‘ JJR-41~JJR-36 [

a) Average level of fhg highest ti

> ﬂs§g§ >

Figure 4. Proportional occurrence of terrestrial pollen and marine dinoflagellate cysts
along the surface sediments of the lower reach of the Jujin Stream. (a-b)
Tide-controlled inundation and exposure of the river bed of the lower

reach of the Jujin Stream.
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2 and 4).
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