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A Study of Organic Matter and Dinoflagellate Cyst on
Surface Sediments in the Central Parts of South Sea, Korea
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Abstract - Field survey on the marine environmental characteristics by the distribution of
dinoflagellate cysts and organic matter carried out bimonthly at 14 stations in the central parts of
South Sea, Korea from April 2002 to January 2003. The range of environmental factors on
surface sediments such as water content, ignition loss (IL), chemical oxygen demand (CODs),
particulate organic carbon (POC), particulate organic nitrogen (PON) and phaeopigment were
38.7~68.9%, 3.9~ 12.5%, 9.60 ~ 44.05 mg0; gdry~!, 3.12~ 13.14 mgC gdry~!, 0.49~2.01 mgN
gdry-! and 1.61~29.51 pg gdry~!, respectively. A total dinoflagellate cysts identified were 33
species, which belonged to 18 genera, 31 species, and 2 unidentified species. A cysts density were
42~ 2,880 cysts gdry~!. The dominant species of dinoflagellate cysts were Spiniferites bulloideus
and Scrippsiella trochoidea all the year and autotrophic species was more abundant than
heterotrophic species. The organic matter and dinoflgellate cysts were more abundant nearshore
than offshore, and the origin of organic matter was autochthonous rather than from terrestrial.
The two factors derived from the loading factor of PCA. Factor 1 was “accumulation of oragnic
matter in the offshore”, factor 2 was “cysts abundance”, and the central parts of Korean South
Sea was separated with 3 regions by score distribution of PCA.

Key words : surface sediment, dinoflagellate cyst, organic matter, autotrophic and heterotrophic
species, PCA, central parts of Korean South Sea
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Fig. 1. A map showing the sampling stations and bathymetry in the central part of Korean South Sea.
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Table 2. The value of minimum, maximum, mean and standard deviation on the analytical parameters for surface sediments

Parameters Temp Sal MC wC 1L COD POC PON Phaeo Cyst
Month °C psu % % % mg0O,g! mgCg' mgNg!' pgg! Cysts
Min. 12.1 33.57 71.2 48.6 6.1 12.26 5.35 0.80 6.03 209.0
2002  Mean 13 12.9 33.90 94.5 59.9 9.3 26.11 9.08 1.41 12.63 733.1
Apr. Max. 13.6 34.24 99.9 66.2 12.5 33.64 11.80 1.99 20.78 1,596.0
SD 0.5 0.29 8.6 6.3 2.1 6.09 2.28 0.39 4.73 431.6
Min. 14.0 31.64 46.5 39 12.93 4.33 0.77 3.02 63.0
May Mean 14 15.2 33.63 61.4 73 24.23 9.34 1.53 9.56 353.7
Max. 17.1 3429 68.9 12.1 31.14 12.82 2.01 14.20 648.0
SD 1.1 0.69 6.9 23 6.07 2.32 0.32 2.93 193.7
Min. 137 32.79 46.9 49 12.81 6.62 0.89 3.63 114.0
Tuly Mean 13 16.0 33.50 614 8.9 31.00 9.70 1.50 13.39 ~740.1
Max. 19.6 34.24 67.7 12.2 43.56 12.51 1.91 18.92 1,624.0
SD 2.1 0.51 6.4 25 9.95 2.25 0.38 4.80 494.5
Min. 15.8 28.14 50.0 5.6 15.99 5.01 0.76 3.14 104.0
Sepr,  Mean 0 18.9 32.18 59.3 9.2 33.45 9.77 1.46 13.56 3623
Max. 234 34.51 67.0 11.5 44.05 13.01 1.93 29.51 1,334.0
SD : 3.2 2.39 6.7 24 10.75 2.76 0.42 8.18 404.8
Min. 12,5 32.48 387 4.4 9.60 3.12 0.49 1.61 42,0
Nov. Mean 9 14.0 33.20 58.3 6.7 23.38 8.09 1.20 8.23 300.3
Max. 16.5 34.36 68.6 9.6 37.53 12.21 1.84 16.18 504.0
SD 1.4 0.67 9.3 1.9 9.42 3.19 0.45 4.27 165.5
Min. 8.1 33.57 59.8 6.2 33.25 9.18 1.46 10.03 1,066.0
2003 Mean 4 9.4 33.65 62.6 7.2 33.98 10.68 1.58 11.11 1,737.0
Jan. Max. 119 33.78 66.1 8.2 34.65 13.14 1.78 13.14 2,880.0
SD 1.7 0.09 2.7 1.1 0.59 1.71 0.14 1.45 798.4

(Temp: Water Temperature of bottom layer, Sal: Salinity of bottom layer, MC: Mud Content, WC: Water Content, IL: Ignition Loss, COD: Chemical Oxygen
Demand, POC: Particulate Organic Carbon, PON: Particulate Organic Nitrogen, Phaeo: Phaeopigment)
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Fig. 2. Species composition of dinoflagellate cysts on surface
sediment in the central parts of Korean South Sea.
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Table 3. Seasonal change of dinoflagellate cysts on surface sedi-

ment in the central parts of Korean South Sea

Table 4. The dominant species of dinoflagellate cysts on surface
sediments in the central parts of Korean South Sea

Month 2002 2003
Species Apr. May July Sept. Nov. Jan.

AUTOTROPHIC
Gonyaulacoid group
Spiniferites bentori
S. bulloideus * *
S. delicatus
S. elongatus *
S. hypercanthus
S. mirabilis
S. ramosus
S. spp.
Alexandrium tamarense
Lingulodinium machaerophorum
Operculodinium centrocarpum
0. israelianum

* %
* X X ¥ ¥

* % X %

* X X X ¥ ¥ ¥
R

Tuberculodinioid group
Tuberculodinium vancampoae * ®

Calciodineloid group
Scrippsiella trochoidea * * 0k * % *

Gymnodinioid group
Cochlodinium sp. * * *
Gymnodinium catenatum * * * *

HETEROTROPHIC
Protoperidinioid group
Brigantedinium cariacoense
B. irregular
B. simplex
B. spp.
Selenopemphix nephroides
S. quanta
Stelladinium reidii
Trinovantedinium capitatum
Quinquecusphix concretum
Votadinium calvum *
V. spinosum
Protoperidinium americanum ®
P. latissimum *

¥R X K X ¥ ¥
¥R KX X X K X XX X X ¥
* K K XK X X X ¥ ¥ ¥

*OH¥ K KX K X X X ¥ ¥ ¥
* * XK KX ¥ ¥

* %
¥ % ¥ ¥ ¥

Diplopsalid group
Diplopelta parva * * % *
Dubridinium caperatum

*
*

Gymnodinioid group
Polykrikos kofoidii ® ® * %
P. schwartzii * * *

* H*

Number of species 24 23 27 18 21 25

rlo

7 g < Boen, 304 +x54

F AT FEAAE Ro|X &= g (Fig. 3).
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2 ehgdt} (Table 4).

Dominance (%)

Month
2002 2003
Species Apr. May July Sept. Nov. Jan.
Spiniferites bulloideus ~ 13.58 12.75 42.02 38.08
Scrippsiella trochoidea 5420 34.43 11.66 47.15 12.09
Votadinium carvum 10.55
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Fig. 4. Horizontal distributions of dinoflagellate cysts abundance on surface sediment in the central parts of Korean South Sea.
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Table 5. Correlation matrix between dinoflagellate cyst and environmental factors of April (upper) and July (lower)
Temp. Sal MC WC IL COD POC PON  Phaeo S.bull. S.troc. Auto Hetero Total
Temp 1 0942 -0.314 0.611 0.851 0.872 0.817 0.810 0.523 0215 0.686 0.604 0212 0.551
Sal —-0.760 1 -0.202 0757 0.882 0.871 0.890 0.898 0.576 0336 0747 0.682 0.268 0.628
MC 1 0304 —0.328 0.104 —0.032 -0.039 0247 0515 —-0.075 0.097 0332 0.164
WC -0.676  0.821 1 0.775 0.808 0904 0.883 0.799 0366 0.654 0.576 0.408 0.577
IL -0.676  0.854 0.893 1 0.809 0940 0918 0.554 0.117 0.728 0.592 0.193 0.536
COD -0.690  0.896 0.965 0946 1 0.868 0.842 0.668 0397 0.738 0.699 0.385 0.672
POC -0.665 0.834 0.899 0929 0944 1 0984 0.663 0366 0.777 0702 0.384 0.675
PON -0.701  0.826 0936 0915 0954 0980 1 0.607 0370 0773 0.700 0.348 0.664
Phaeo -0.187  0.433 0792 0590 0.686 0.585 0.636 1 0.195 0443 0.336 0423 0.384
S. bulloideus —0.264  0.324 0.291 0402 0328 0.143 0.163 0090 1 0.546 0.801 0.693 0.835
S. trochoidea —0.132  0.512 0.275 0.516 0442  0.381 0299 0.110 0436 1 0.915 0454 0.867
Auto —-0.321 0578 0.414 0.488 0.503 0.321 0339 0254 0748 0.741 1 0.622 0.980
Hetero —-0.494  0.561 0.571 0.487 0.566 0439 0442 0374 0.764 0336 0737 | 0.765
Total cyst -0.379  0.603 0.473 0512 0543 0365 0381 029 0.790 0.680 0.986 0.838 1

Table 6. Eigenvalue, Proportion, accumulative proportion, eigenvector and loading factor by the principal component analysis (PCA) in the
central part of Korean South Sea in April and July

Month April July
Principal component Ist 2nd 1st 2nd
Eigenvalue 7.01 3.95 6.37 4.12
Proportion (%) 50.1 28.2 49.0 31.7
Accumulative proportion (%) 50.1 78.3 49.0 80.7
Eigen vector Loading factor Eigen vector Loading factor
Parameters _—
Ist 2nd Ist 2nd Ist 2nd Ist 2nd
Water temperature 0.359 0.089 0.871 0.217 —0.304 —0.043 —-0.739 —0.105
Salinity 0.371 0.120 0.901 0.290 0.346 0.142 0.839 0.344
Mud content -0.071 0.106 -0.172 0.258
Water content 0.350 0.093 0.850 0.226 0.387 0.104 0.940 0.252
ginition Loss 0.388 0.059 0.942 0.143 0.369 0.135 0.897 0.328
Chemical Oxygen Demand 0.354 0.140 0.860 0.340 0.388 0.127 0.942 0.309
Particulate Organic Carbon 0.380 0.129 0.924 0.313 0.394 0.053 0.956 0.129
Particulate Organic Nitrogen 0.373 0.130 0.907 0317 0.400 0.051 0.971 0.125
Phaeopigment 0.300 0.017 0.728 0.041 0.279 0.034 0.679 0.082
Spiniferites bulloideus 0.027 0.376 0.065 0.914 0.017 0.359 0.042 0.873
Scrippsiella trochoidea 0.265 0.268 0.644 0.651 0.076 0.287 0.185 0.698
Autotrophic species 0.196 0.355 0.476 0.863 0.077 0.390 0.187 0.947
Heterotrophic species 0.060 0.307 0.147 0.745 0.131 0.324 0.319 0.788
Total cyst number 0.177 0.370 0.429 0.898 0.094 0.394 0.228 0.956
£ 1259 S40] AAE FWFe] W4 ¥ Lineds & BAES et 293 §718 vk A6 AF
FAez e Y, 28|32 AZEL Line 28 A2 T A g §AjeA] e dojxl s oA o
2 ALF] sk KA G A LewA, ¥ BEE YA F LS 3.9%14 12.5%2] W
1% =7k B B ohe AAE 2USE I8 $Fom ekl dele U s o gAY 5
A BA] ¢ itz v o8 o olt} (Fig. 6). B]5=3t 7k (Kang er al. 1993; = 2003; - 2003), COD
+ 9.60 mgO; gdry 'ol|A] 44.05 mgO; gdry '2 ¥ 3}3}e
Jzsg FHoz st i At el A9ls
il & AR AR 7124 20mg0; gdry" ' Be} & & B4A
o (JFRCA 1980), Y32 s el AL 40mgO, gdry! A
Tl SR A Gl FHHAAL R gL A3t F9 oz G vt Hgrg 2 % 2uH
T silte} clayell 28 mud E|AAHS vehdiglen (& (oF 5 1999; & 2000; & % 2001). POC%} PON ==
2 1994), $71B e A=A @ F4FH 0 BH A 312meC gdry'eolA] 13.14 mgC gdry'} 049 mgN
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Fig. 5. Distributions of loading factor by PCA for central parts of
Korean South Sea in April (left) and July (right).

July

Fig. 6. Distributions of score by PCA (left) and separated three
regions (right) for central parts of Korean South Sea in
April (upper) and July (lower).

gdry lellA] 2.01 mgN gdry~!2 W 3}ste] Fal fats) u)
%8 k& JEP ok (Kang ef al. 1993). 28]} phaeo-
pigment: 1.61 ug gdry~'ellA] 29.51 ug gdry-'2 w33}
of S8 (& 2003)elt 7hEtak (= 2003; ¥ 5 2004)
5 e gel wiE) @2 e Mok & o] PN
o] $71E52 SAGURTE Y 2A Aakel & A
W3 Qs Aee vehdon, PONS POCS] 2] A
Ab=] ezl C/N ratio7} ¥ dAFol|A] 4.87~7.612] W=
el sl A (Fig Nez FH=E #H & 4 AU
©}(Parsons 1975; Pocklington and Leinard 1979).

AlzEee] E23Fs Y HEFE F71E AR} Fo
dAtZue} A oA &2 FE Bgon, o T
Wk A (A %

£ 2003; 3} F 2004) wehe AE F47)
33t o), T @3 ALE wel AR A (Lee
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Fig, 7. Seasonal variation of C/N ratio on surface sediment in the
central parts of Korean South Sea from April 2002 to
January 2003,
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Fig. 8. Temperature fronts at the surface water of South Sea,
Korea. (NFRDI 2000)

and Matsuoka 1994} & A<t 4 (o] 2000)EF =
Ut AN SRz 2RIl BEFE
nojerstel SAEelN %A vhehks o83 (Anderson
and Keafer 1985; Nehring 1994; Yamaguchi et al. 1995; v}
004 AT Yok FEAPFES SIAY
A|2E Z8uEe] o &ghon, £3F A 534
oF&Q) Spiniferites bulloideus$} Scrippsiella trochoidea7}
A% s, U SGelt Rodop seln F4
kZ A AEV} 948)}= (Kim and Matsuoka 1998; ¥} =
2003) B4z thA et & Ak ns $4
oA He] oAl AFoA ¥ F7IEFH g4HR
EF AAEFE Ho|T gy A2 ddrg oAl
A e JEALE Jepig) noke AR Gl
oJa) sl Aol Aakg F7)Ee] Hekdt EH3)
¥ 2ol sl fAlel 2L daBel e A
g9y & 5 U 5 e 454 (Chung and
Yang 1991; & S 1994)e)] 2Js] s Zofi gL o

3
T AAE 34T dE AGHSAAEY 200008

ofN oft
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Ty e Eg HdelN ] e AaE ZHFL
Tedt A BEGAE $FHTko] obd seed HEE =
cyst(Dale 1983; Lewis et al. 1999)F Ao = 3= =
A4 A TF25 7HE AL AR & 5 gle,
olof] thsiME Tao] Hod Aoz FAEHH

ABEA Z FAEEA A detsidRe=
el A He] Hejzl pAle] Z2 el B2 §7)
F7 Hmz A AE Z2HFS Ve o], £ &Y
718 $ARHES A dA A A HAkE ez gt
HARG. FAEEN s 728 349 M2 g

o

goz 2 a9ge) fai A=BAAT
__?_ [¢]

Bl & 4= 3o (Fig. 8).
1

£ 4o o b f

ol

Fad Am AT @ Ao
_/_‘[\_

il Fokie] e S A5 sty S =
HAEFe JHERF A2ES §7]E BEo
FAME 20021 495¥] 2003 19744 & 63 A

Alstedet. 24 &5 3 48, 7F93e 3y Alae

T QA STIRA, A S1A A, Al B AT

Z}7t 38.7~68.9% 3.9~ 12.5%, 9.60~44.05 mgO; gdry!,

3.12~13.14 mgC gdry™', 0.49~2.01 mgN gdry™' %

1.61~29.51 ug gdry ! )2 vjepydt} AjAEE 184,

31 2n)EA R & 33F0] A HAew, $HEL

F2 EHAYFl Spiniferites bulloideus?} Scrippsiella

trocho-idea7} velyton] &gk 42~2,880 cysts

gdry™! 9§92 Z3slgc)

F71E FEs} ALE HEFL dsignn $44
A "Hel doial A FelA A Vel e, §71& 7]
L2 SA7IdE g SAGzA Akl o8] A=
Ue Aoz veigth FARENAY 499 7Y 2F
AFg - “dsf §718 JAA"E, ARFAEL A
E Z233el o3 AAHE Sz I & 5 4
om, PR xR o] P FUdR g2 3709 4
Qoe vprolgh

ok ol}]r

AL AL

2 d7e g3t A7) 2dF (RO5-2002-
000-000683-0)X| o2 s =l )

=

kJ
Ho
rak

$4H21 841, 2000. 200061 &= 4=2-2}&.
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