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Abstract This study conducted a seasonal survey to analyze the spatio-temporal variations of marine
environments and phytoplankton community in Gochang Coastal Waters (GCW) from August 2016 to
April 2017. In the results, the water temperature ranged from 2.1T to 34.5C, showing a large seasonal
variation, but the salinity changed from 31.14 psu to 32.64 psu. Therefore, the seasonal variations of
water types in GCW were mainly determined by water temperature. The phytoplankton community
consisted of 53 genera and 86 species, showing a relatively simple distribution. The phytoplankton cell
density ranged from 2.2 to 689.2 cells mL™, with an average of 577.2 cells mL™, which was low in autumn
and high in winter. The seasonal succession of phytoplankton dominant species was mainly diatoms
during the whole year, Leprocylindrus danicus, Chaetoceros curvisetus, Skeletonema costatum-ls in
summer, Paralia sulcata, Eucampia zodiacus in autumn, S. costatum-ls, Thalassiosira nordenskioeldii in
winter, and S. costatum-ls, Asterionella glacialis in spring. In other words, the phytoplankton community
showed high diversity in GCW throughout the year. According to the PCA, GCW were easily heated and
cooled by radiant energy at lower depth, and the seasonal distributions of phytoplankton were
determined by the supply of nutrients by re-fuelling of surface sediments due to the seawater mixing
such as tidal mixing.
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Fig. 1. Map of bathymetric and sampling stations in
the Gochang Coastal Waters(GCW). (Solid
line indicates the planned site of wind
power complex)
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Fig. 2. Seasonal variation of water temperature
in the GCW.
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Fig. 3. Seasonal variation of salinity in the GCW
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Fig. 4. Seasonal variation of water type by T-S
diagrams of surface in the GCW.
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Dictylum  brightwellii,

Pleurosigma directum, P. normanii,
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Scrippsiella trochoidea, Tripos kofoidii 33} 2%
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203 AEEFIE #HY +HFT2 4,
P, FFAY 35 5 =9 - 3
3lo BHlste] df4 SR HFo| FYAol
b o I v s o P L = e
B4 HRZFE HolE= Aol Y#RITH58,60]. 1=
1% A Y AESHIE 432 9% 42F 4
ottt & A5 EF2 L. danicus, Ch. curvisetus S.
costatum-Is7t 2+ 29.0%, 24.3% E 11.2%°] o2
Q-5IF AL, ASL Ch. curvisetus, D. pumila’t Z+
30.9% ¥ 12.2%9] $H8E&E $-3-ste, 50l wat £
AZo] g=A &dolth AF 10% olote] SHE=
ST AHTE HEDZO| Aol L
danicus, E. zodiacus, S  costatum-ls, RA.
delicatula, Rh. phuketensis 5°|JHTable 1). 7+
L o3} &) EFL P sulcata ¥ E. zodiacus’t Z
17.4%2} 7.4%9] 4L RAN, ASL P sulcata
9 ZFoA -SHA| A Ch. curvisetus?t Z 23%
9 16.9% +8E&S YEFHUHTable 1). A& #352
S. costatum-s®t Th. nordenskioeldi7t Z+ 34.4%%}

33.9%% -5k, 7Me 8L P sulcata D As.

D. pumila,

glacialis7y 5% °1d9 &S Hth A5 S
costatum-ls  $HE0] 413%=  =oHFa, Th
nordenskioeldii &2 24.4%%2 FolFoH, EF
oA 9.4%9 $HE&S AW P sulcata SHET
13.6%2 =oPgAY, X -F X% S costatum-s@:
Th. nordenskioeldii®ll 218 =98 HAHTable 1).

T B 332 AL $AAY S costatum-1set A
glacialis7t Z¥ 43.0%%} 28.3%= 43I, AS2 &
A 71 vto] Z 28.8% W 33.6%% -Hot9oH,
7|8} Th. nordenskioeldi7} ¥&3}F A&0|A 9.8% L
13.6%% 35t Table 1). oit 52 3o =&
$HEY Edolu dfidol O AEZHIE FEF A
ol7F e & £ UEhIT

gutd o g JFd FFo] YL shGolut At
A9 AEEFIE 4L o= AZT2 AHE o

dQ Dictylum, Rhizosolenia, Thalassiosira 5°] $-

At wii60), YRR FAT MSHT01Z, F ol
w7l 1Y Al $9% wake vug

Age AT, $HE tFE2 g Adsigel EA
TEE= Fololt). e #5 I9HEY L danicuse
HAARGOR BEXxst= SO0 2, 2Hjsg9] & A&

3E 239 F8 F9eR o sie72]. = o
T G AL oA IF EdsH[51], FE Alofsle
AL} 7o 4 EFoHATU52], Aol =2 +4&
< 718 AHEE AY ¢tk out ASviolA
Leptocylindrus minimume] &l -3 [55],
Jofl ATk & 80% ool $HEE S-S
[73]. 221 o} & #39 AFFTOE A3 -3
Ch. curvisetus A BAAZHOZ EXsl= FOZ, o

Table 1. Seasonal variations of dominant species and dominance at surface and bottom layers in GCW

Dominance (%)
Dominant specis Summer Autumn Winter Spring
Surface Bottom Surface Bottom Surface Bottom Surface Bottom
Asterionella glacialis 6.3 4.4 28.3 33.6
Chaetoceros curvisetus 243 30.9 2.5 16.9
Ch. danicus 2.6 4.6
Dentonula pumila 8.6 12.2
Fucampia zodiacus 7.9 7.5 -
Leprocylindrus danicus 29.0 85
Paralis sulcata 17.4 23.0 9.4 13.6
Rhizosolenia delicatula 52
RA. phuketensis 5.0
Skeletonema costatum-ls 11.2 6.4 34.4 413 43.0 28.8
Thalassionema nitzschioides 9.8 13.6
Thalassiosira nordenskioeldii 33.9 24.4
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Fig. 12. Spatio-temporal variations of diversity (upper) and dominance (lower) at surface in the GCC.
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3FAAETA] FHIAE 77.9%, a8 &
7=7.85871+3.229137,+1.105Z:2 ABRFAEMA
71038 87.1%°1%0tt. A1 & A25dE7A] 370
22 A4 61.5%, 7 61.6%, AL 68.0%, 1 &
79.2%% HEo}, R A2 A2 FAAEAA|E
Aot ATHTable 2).098 RSl ExoA A1 F
JBo] et F9) WA 23 €@, D. pumila, 1%
1 Chl-a 58} okt 9 TAE Eolu, 5 8t &
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Table 2. A results by principal component analysis
(PCA) on the marine environments and
taxon, dominant species of phytoplankton
community in the GCW

Principal Component
Seasons
1st 2nd 3rd
Eigenvalue 5.711 2.902 1.690
Summer s
(Aug. 2016) Proportion(%) 40.8 20.7 12.1
AP(%) 40.8 61.5 73.6
Figenvalue 5.472 3.145 2.051
Aut
(I\lllo:.m;OlG) Proportion(%) 39.1 22,5 14.6
AP(%) 39.1 61.6 76.2
Eigenvalue 7.937 2.260 1.478
Winter s
(Feb. 2017) Proportion(%) 52.9 15.1 9.9
AP(%) 529 68.0 77.9
Eigenvalue 7.858 3.229 1.105
Spring s
(May 2017) Proportion(%) 56.1 23.1 7.9
AP(%) 56.1 79.2 87.1

AP : Accumulative proportion(%)
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Fig. 13. Spatio-temporal variations of loading factors by PCA in the GCC.(Chl-z: chlorophyll a, Df: dinoflagellates,
Dt: diatoms, En: Euglenoides, Pf: phytoflagellates, Sf: silicoflagellates, SN: species number, SAL: salinity, ST:
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