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Influence of Tangshan Jingtanggang Power Plant’s Thermal Drainage on Marine Phytoplankton Community

MA Wang (Hebei Province Hydrogelogy Survey Institute, Shijiazhuang, Hebei 050021 )

Abstract According to the preliminary simulation of the thermal drainage impact of Tangshan Jingtanggang Power Plant, five stations were set
up to conduct survey and sampling work in May, August and November 2020, respectively. The hydrological distribution characteristics of wa-
ter temperature, salinity, conductivity, chlorophyll a, etc. and the distribution characteristics of nutrients such as nitrate,, phosphate, silicate,
ammonium and nitrite were obtained through investigation and sampling, combining with the seasonal changes of phytoplankton species compo-
sition and diversity index in the affected area, the redundant analysis method was used to study the influence of thermal drainage of power plant
on phytoplankton community. The results showed that in May, JTG—1 was greatly affected by silicate, and other stations were affected by ni-
trate or salinity ;in August, the stations were obviously affected by temperature ;in November, there was a negative correlation with salinity. A-
mong the dominant species, Cerataulina pelagica was more affected by salinity, Pleurosigma spp. and Nitzschia closterium were more affected

by silicate and ammonium, and Prorocentrum minimum was more affected by nitrate.
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Fig.1 Survey and sampling stations
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IR 7E 22. 1~28. 1 °C B {EAE JTG=5 Sl , e fiefi
TEJTG-3 3fifiio 11 A 345 sl K IEAT BB AIK, Hoh JTG-5 3
KRS K 22,1 °C JTG=3 3 7K IR IRAR, Ky 16.4 °C
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BN 32. 09%o0, 1 IRAE JTG—2 37 ; B AR AE A 31. 52%o,
WELAE JTG -1 357, 8 H 45 uh o $h ¥ 25 % /N, 7
31. 37%0~31. 65%o, st/ IME HIRAE JTG—4 S, 5 i {E H B
JTG=1 343 o 5 FREREEAHXT LA, 2 30. 45%0~31. 16%o, fix
R BEAE JTG=3 34, SR H BUTE JTG—4 37,

2.1.3 MR, R ATLUIAE I, 8 545 b Ao L S A X
v, o R AR B JTG=5 w7, ly 57. 01 S/m, Fe AR AH
Sy 48. 52 S/m, W ELAE ITG -3 wh i, 5 H 4% ITG -5
(45.49 S/m) slifvi s A1 , Fof S sl A0 HL 336 22 F /N, B/
F40.00 S/m, 4T 37.21~39.67 S/m, 11 A5 JTG-3 i
£32(39.77 S/m) /NTF 40. 00 S/m &b, HAx £ vl for fL 3 R i
F-40.00 S/m, 7F 40. 10~45. 85 S/m,

2.1.4 npgkE a, WNFE 1 ATLIE 8 A 11 A 45
Mo ER a VR AR EIR, /0 T 2. 00 pg/L, 40T 0. 21 ~
1.93 pg/Lo 5 A& 43R a WREEARXT R , e (H N
4.75 ng/L, HEFE JITG-1 uhf .

2.2 EFHEESHHEHME

2.2.1 ffREL. MR 2 WTLIE 5 AARASuli o ismR ki 4K
=, A8 T 0.069~0. 135 mg/L, i {H R BLAE JTG—1 sfifir, 5 fik
B JTG-2 3fifi. 8 HANAN 11 A A hismeshik i 4%, 8 H
3B JTG=1(0. 053 mg/L) sififi &k, HoAhsafi 0 B AKS 5 11 H 4y
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2.2.3 MR, NE 2 ATLIE M, B 11 4 JITC-4
(0.034 mg/L) sl (v B FRER v B i A, LA 25 sl (o Wl Rk vk
BERJEAR, #E 0. 010~0. 016 mg/L, o, 8 H 4y 5 A-ukifiidy
ARAH,5 A4 2 A ubr (JTG=2 FITG-4) A4, 11 457 3
AN (JTG-1 JTG-2 1 JTG-3) Kk o

2.2.4 GERREL. MR 2 WTLIE 5 H 45 sl o fE IR £6 Wk
B, 8 AUk, Hdr,5 Ay e (8 BAE JTG— 1 3k 47,
7 1.850 mg/L;8 A @i 0. 939 mg/L, HHLTE JTG-4
B 11 e fioA 1. 174 mg/L, i AE JTG-4 uhifi
2.2.5 Gth, WR2ATLIEH,5 AR JTG-2 F1 JTG-4 3k
PEAKE H Ah, Hofth 3 AN 55407 ¥R B 7 B AR B A K, 7R 0. 064 ~
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Table 1 Distribution characteristics of hydrological factors
DI R Temperature,/C £h A Salinity//%o HE, 55K Conductivity/S/m 4% a Chlorophyll a//pe/L
Station 5 H May 8 H Aug. 11 A Nov. 5H May 8 H Aug. 11 A Nov. 5H May 8 A Aug. 11 A Nov. 5 A May8 H Aug. 11 A Nov.
JTG-1 15.3 26.9 21.1 31.03 31.65 31.52 37.21 50. 11 41. 68 4.75 0.61 1. 81
JTG-2 15.1 26.5 16.7 31.12 31.63 32.09 37.99 48.78 40. 10 3.41 0.89 1.93
JTG-3 15.1 22.1 16.4 31.16 31.60 32.03 38.48 48.52 39.77 2.72 0.21 1.36
JTG-4 17.9 27.2 21.4 30. 45 31.37 31.69 39.67 49.22 42.82 3.29 1.00 0.90
JTG-5 23.3 28. 1 22.1 30.97 31.54 31.68 45.49 57.01 45. 85 2.37 0.91 0.34
=2 EFBEFHIHEHE
Table 2 Distribution characteristics of nutrient factors mg/L
S TYMREL Nitrate WAz ER Nitrite WMz EL Phosphate HERREL Silicate R Ammonium
uhfr
Slt-'aﬁon 5H 8 A 11 4 5H 8 H 11 A 5H 8 H 11 H 5H 8 H 11 A 5H 8 A 11 A
May Aug. Nov. May Aug. Nov. May Aug. Nov. May Aug. Nov. May  Aug. Nov.
JTIG-1  0.135 0.053 <0.050 0.010 0.017 0.017 0.016 <0.010 <0.010 1.850 0.486 0.678 0.064 0.053 <0.050
JTG-2 0.069 <0.050 <0.050 0.006 0.011 <0.005 <0.010 <0.010 <0.010 0.945 0.316 0.614 <0.050 <0.050 <0.050
JTG-3 0.125 <0.050 <0.050 0.007 0.018 <0.005 0.012 <0.010 <0.010 1.190 0.260 0.591 0.064 <0.050 <0.050
JTG-4 0.076 <0.050 0.051 <0.005 0.020 0.053 <0.010 <0.010 0.034 0.692 0.939 1.174 <0.050 <0.050 0.098
JTG=5  0.110 <0.050 <0.050 0.008 0.013 0.033 0.010 <0.010 0.012 1.030 0.881 0.915 0.066 <0.050 <0.050
2.3 FFEMEEAR  FLUEE R IRAGEm XS 1 AR L AR R K JTG- L S JTG -2 i
SASRIEUG AR E ) 47 FIFIeA Y, SRR TR BT B 7%
(23 RIE 2)  RE5ETT 34 Bl FHSEETT 13 A, Jorf 8 M, % £3 ERHEEELY
FE TR YA R £, 33 Bl BERETT 24 B B EETT 9 ﬂ'; Table 3 Phytoplankton community structure
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Fig.2 Changes of the number of phytoplankton species in the thermal drainage area of Tangshan Jingtang Port Power Plant
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Fig.3 Percentage of phytoplankton density in the thermal drainage area of Tangshan Jingtang Port Power Plant

30, 3 SAMy Lo, I SAMy
| 3 8AAug | 3 8AAug
2,51 EEE 11ANov. 1A Nov.
o ¢ 0.8} -l
] o}
- E o6l
= ~
Py =
P\.E _;?E 0.4
= 0.2}
JTG-1 JTG-2 JTG-3 JTG4 JTG-5 JTG-1 JTG-2 JTG-3 JTG+4 JTG-5
3k Station 3hf% Station
B4 fE S s HEk 75 Shannon—Wiener 3551 (H') ity 6 FEUFEESBIIRHEKEIEIZEREY Pieou 5 E i
EASY, (J) ST

Fig.4 Seasonal variation of Shannon-Wiener index (H’) in the
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Fig. 6 Seasonal variation of Pielou uniformity index (.J) of phy-
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Fig.7 Redundant analysis of environmental factors and phyto-
plankton community in the thermal drainage area of

Tangshan Jingtang Port Power Plant

)M LIEH AP ZIBE M KA 7 Fhi, 155 5 VAR 8 PE ( Cerataulina pelagica ) 5% £ & 5% W 88, il F 5
TR R 2 A EH L 2 Fb R SR EE IR AR 3 ( Gymnodinium ( Pleurosigma spp. ) F§t H 22 & ¥ ( Nitzschia closterium ) 5% T
catenatum ) FELHE X HLH 3 ( Gambierdiscus toxicus) , AN, K FRER FEE R RE I, /N F 35 ( Prorocentrum minimum) 5%



50 £ 3 4

o BiE AL ERE )RR R R R 73

THPRER SR

o
—

Thalassiothrix longissima

Chaetoceros curvisetus

Bac#i{laria paxillifera
FEBR 3k

PleurosigmgSpp.

Coscinodiscus spp. litzschia closterium

sti%Fa
R pédo-nitzschia delicntissr;ra%'

RDA 2

RTiizosolenia sm folfuii

Prorocentrum mir !'n;yﬂ*
Leptocylindrus danicus e~ 5% P

. 12 tm.
retas 'stmraulgnu

cerosApp. Skeletonema costatum

Jor: 5 -
Rhizosolenia sé{ige
. " Gymnodinium catenatum*
Pseudo-} hia pung pdils -,

Chaetoceros castracanei
Gambierdiscus toxicus*

Ceratauling pelagica

=110

-1.0 1.0
RDA 1

TE: = FoR I, HARSORIE B
Note: * means dinoflagellate, the rest means diatom
B8 ElmESR BIKESEHIERFSZHFEMLBMHN
TR
Fig.8 Redundancy analysis of environmental factors and domi-
nant species of phytoplankton in the thermal drainage sea
area of Tangshan Jingtang Port Power Plant
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