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Estimation on the Variation of Marine Environment by the
Distribution of Organic Matter and Dinoflagellate Cyst in the
Vertical Sediments in Gamak Bay, Korea
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Abstract - Field survey on the marine environmental characteristics by the distribution of dinoflagellate cysts
and organic matter was carried out bimonthly at 6 stations in Gamak Bay, the southern part of Korean Peninsula
from June 2000 to April 2001. The range of environmental factors on vertical sediments such as ignition loss (IL),
chemical oxygen demand (CODs), total sulfide (H,S), particulate organic carbon (POC), particulate organic nitrogen
(PON) and phaeopigment were 3.21~11.18%. 12.25~99.26 mgO./g dry, 2.49~116.18 pg/g dry, 2.91~116.18 mgC/g
dry, 0.53~2.82 mgN/g dry and 2.49~116.18 pg/g dry, respectively. A total of 38 species dinoflagellate cysts belonged
to 21 genera, 36 species, and 2 unidentified species. A cysts density were 18~3,836 cysts/g dry. Vertical distribution
of organic matter and dinoflagellate cysts was rapidly decreased from surface to deeper sediment. The eutrophication
in the northwestern parts of Gamak Bay might originated since 1980s.
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Fig. 1. Map showing the sampling stations and bathymetry.
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Particulate Organic Carbon(POC), Particulate Organic Nitrogen(PON)
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£ Aol 217 22k 4
sand’} 0.31~6.15%, silt7} 19.37~62.99%, clay7} 40.45~

Table 1. Parameters and analytical methods for sediments in Gamak Bay

Parameters

Analytical methods

References

+Ignition loss (IL)

- Chemical oxygen demand (CODs)
- Total sulfide (H,S)

- Phaeopigment

- Particulate organic carbon (POC)

- Particulate organic nitrogen (PON)
- Grain size

-CHN Analyzer

- Two hours yielded at 600°C with GF/C weight ratio
- KMnO, consumption method

-Gas Tec (detection tube)

+90% acetone extracts with spectrophotometeric method

- Micromeritics, sedigraph 5100

JFRCA[1980]

SCOR Unesco[1966]
Parsons et al.[1984]

Ingram [1971]
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Fig. 3. Biomonthly variations of ignition loss (IL), chemical oxygen demand (CODs) and total sulfide (H.S) at six stations in Gamak Bay.
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Fig. 4. Vertical profiles of ignition loss (IL), chemical oxygen demand (CODs) and total sulfide (H,S) at six stations in Gamak Bay.
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Fig. 5. Biomonthly variations of particulate organic carbon (POC), particulate organic nitrogem (PON) and phaopigments at six stations in

Gamak Bay.
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Fig. 6. Vertical profiles of particulate organic carbon (POC), particulate organic nitrogen (PON) and phaopigments at six stations in Gamak Bay.
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Fig. 7. Species composition of dinoflagellate cysts in Gamak Bay.
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cysts/g dry®] BHE vERYo], Al F7HE 02 & 2olE Bt
Z, Al 3R 0 2= The] B sl 7l 21 cysts/g dry
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Table 2. The occurrence species of dinoflagellate cysts at six stations in Gamak Bay
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Specics Station | ) 3 4 5 6
Gonyaulacoid group
Spiniferites spp. * * * * * *
S. bentori * * * % *
S. bulloideus #* ® * * % *
S. delicatus * #
S. elongatus * * % *
S. hypercanthus * * * * *
S. membranaceus * * * *
S. mirabilis * * * * *
S. ramosus * * * * *
. Alexandrium tamarense * * * * *
Augt;);ci)gshw Lingulodinium machaerophorum * * #* * * *
Operculodinium centrocarpum * * #* * *
O. israelianum * #* # % *
Tuberculodinioid group
Tuberculodinium vancampoae * * * * * *
Calciodinellid group
Scrippsiella trochoidea * * # * * *
Gymnodinioid group
Pheopolykrikos hartmanii * ® * * * *
Cochlodinium sp. * *
Gyrodinium instriatum * * ® *
Gymnodinium catenatum * * * * * *
Protoperidinioid group
Bringatedinium spp. * * * * *® *
B. cariacoense * ® * * * *
B. Irregular * * * * %
B. simplex * * * % * *
Selenopemphix nephroides * ® * * * *
S. quanta * * * * * *
Stelladinium abeii * *
S. reidii # * * % % %
Trinovantedinium capitatum * * * * * *
Quinquecusphix concretum * * * ® * %
Heterotrophic Votadinium calvum * * * * * #
species V. spinosum * * * ® *
Xandarodinium xanthium * *
Protoperidinium americanum ® * * * * *
P. latissimum * * * ® * #*
P. minutum * * * % * %
Diplopsalid group
Diplopsalis lenticula * * * #
Diplopelta parva * * * * * %
Dubridinium caperatum * * * * * *
Gymnodinioid group
Polykrikos kofoidii * * * * * *
P. schwartzii * * * * % «
Number of Species 38 34 32 37 32 34
42 Zragirk. B3] Bl iz B3A 6emZ /s oA E T2 3= 2l 10-18 cm Z10]9] B H Zof A
4,000 cysts/g dryll4] 1,000 cysts/g dry= A3 a8, 6 cm Quinguecusphix concretum®] 7Y V‘E(hvmg cysty7} wo] &3
Hup 212 HASolMz es] ZAasileh. elv see /I Sisict. o) 9} & Avke 71el FilolM EEelx] BHE Zlolnt
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Fig. 8. Vertical profiles of the cell number of dinoflagellate cysts at
six stations in Gamak Bay.
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Table 3. Results of eigenvalue, proportion, accumulative proportion, eigen vector and loading factor by the principal component analysis (PCA)

Principal Component 1st PC 2nd PC
Eigenvalue 11.23 2.22
Proportion (%) 62.41 12.32
Accumulative proportion (%) 62.41 74.73

Eigen vector

Loading factor

Parameters
Ist 2nd Ist 2nd

Sand content -0.183 0.259 -0.444 0.458
Silt content -0.314 0.278 -0.763 0.492
Clay content 0.316 -0.292 0.768 -0.516
Ignition Loss 0.199 0.164 0.482 0.290
Chemical oxygen demand (CODs) 0.392 0.073 0.951 0.128
Total sufide (H,S) 0.275 0.334 0.667 0.591
Particulate organic carbon (POC) 0.366 0.193 0.889 0.341
Particulate organic nitrogen (PON) 0.375 0.094 0911 0.166
Phaeopigment 0.340 0.274 0.825 0.484
Gonyaulacoid group 0.309 -0.248 0.750 -0.438
Gymnodinioid group 0.273 -0.233 0.663 -0.412
Calciodinellid group 0.288 -0.036 0.700 -0.064
Tuberculodinioid group 0.254 -0.142 0.616 -0.251
Protoperidinioid group 0.381 0.091 0.926 0.160
Diplopsalid group 0.341 0.161 0.828 0.284
Autotrophic species 0.363 -0.191 0.881 -0.337
Heterotrophic species 0.383 0.085 0.929 0.150
Total cyst numbers 0.397 0.024 0.963 0.042
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