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Table 1 Physicochemical and environmental parameters of seawater
- W/ C KR /m pH i o g /NTU po/  MERE @l e/l No Ny
Season cmpe” ater P Salinity urbidity/ (mg/L) -Hlorophyil a (mg/L)
rature/C depths/m value NTU (pg/L) g/
Spring Range 28.0—28.5 1.1—9.7 8.11—8.28 30.0—32.0 1.98—4.40 5.44—9.62 3.66—18.93 0.004—0.017
Mean 28.3 5.7 8. 20 31. 2.60 7.45 12.47 0.010
Autumn Range 27.9—29.2 0.7—8.2 8.07—8.39 31.8—34.1 2.01—11. 20 4.41—8.62 8.45—35.20 0.005—0.029
Mean 28.6 3.6 8. 20 32.9 4.11 6.33 15.15 0.017
. _ B . B Y/ (mg/L)
=S NO,-N/ NH,-N/ DIN/ DIP/ DSi/ .
Sl 2 3 N S 8
Season (mg/L) (mg/L) (mg/L) (mg/L) DIN/DIP (mg/L) S““P‘z‘:gg‘;‘;)"hdb/
Spring  Range 0.000 4—0.006 0 0.013—0.093 0.022—0. 104 0.008—0.024 1.73—9.24 0.072—0. 365 12.4—30.2
Mean 0. 0040 0. 045 0.058 0.014 4.61 0.149 18.6
Autumn Range 0.001 0—0.009 0 0.002—0.040 0.014—0. 060 0.001—0.005 3.40—30. 00 0.044—0.608 13.8—70.9
Mean 0.004 0 0. 009 0.029 0.003 12.54 0. 309 28.2
2.2 FEEHMMEARRMAE T HELCH B RAR . A 22719 2% ol (2 BR UL S BE A1 L 17 U
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Table 2 Composition of zooplankton species
& £ S o B 2 MK BE2 B EN BEEES
ES Tunicata Copepoda Cnidaria Ctenophora Chaetognatha Cladocera
Season E i m i i i )% il i i i i
Genera  Species  Genera  Species  Genera  Species  Genera  Species  Genera  Species  Genera  Species
Spring 2 3 18 39 9 10 1 1 1 3 2 2
Autumn 2 3 14 22 3 3 0 0 1 4 1 1
Total 2 3 18 39 9 10 1 1 1 4 2 2
TR i J 2 R3S EAEES JE A= iy ait
S Sergestinae Amphipoda Isopoda Polychaeta Protozoan Total
Season it i [ i I il I i [ i IR i
Genera  Species  Genera  Species  Genera  Species  Genera  Species  Genera  Species  Genera  Species
Spring 1 1 2 2 2 2 1 1 1 1 40 65
Autumn 1 1 1 1 0 0 1 1 1 1 25 37
Total 1 1 2 2 2 2 1 1 1 1 40 66
2.2.2 HHH 719.09 ind. /m’; Bk 7= W LU A Bl B 26 09 B8 R

BURHEE Y =0. 02 B9 B0 AR S B, B4~ 290
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1.24X10° F1 1. 11 X 10° ind. /m®, f& K i &1 7Kk % 1
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1= 43902 0. 10 F0. 09, F- 17 9= B 43 i 2 656. 33 Fl
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Table 3 Composition of zooplankton dominant species

o
1 38 o Spring

k2

Autumn

Dominant species

SR F B/ (ind. /m®*)

Average abundance/ (ind. /m®)

s

Dominance

PR/ Gnd. /m®)
Average abundance/(ind. /m®)

05

Dominance

Tunicata Oikopleura dioica 561.04
Fritillaria haplostoma 719.09
Copepoda Euterpina acutifrons —
Oithona sim plex 656. 33
O. plumifera 320. 00
Protozoan Noctiluca scientillans —
Pelagic larvae Copepoda copepodite 1.24%X10°
Copepoda nauplius 1.11x10°
Cirripedia nauplius 111.75
Polychaeta larvae 129. 50

0.10 1.77X10° 0.02
0.09 — —
- 4.54X10° 0. 04
0.10 — —
0. 04 — —
- 7.06x10" 0.65
0. 20 1.72X10" 0.16
0.18 3.24%10° 0.02
0.02 — —
0.02 — —
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BN — 8 e A R TR e R R I T 3k G I U
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B H) 45 5% W B S R R X 2 000 — 4 000 Al
F4 EZHIVENEFEESHEREFH Pearson KM

1250—2 000 pm B KORLAE PR IE S0 ) 10 F 2

BRI A B 25 SR 6 B . 600 —1 250,355 — 600,
160—355 pem 70 [l f /N KL A2 19 77 Ui o ) 6 K OF 5
TR L 35 TE A 52 56 2R (P <<0. 05) , 3% d WA [l 1 S
DX 38 1) K TR X P i Bl 0 A A L BB R TR K A
A A 3 Bl /INRLAR 14 3 T 30 P 4 4L JFE 4 3 BT R AR A
23 (] 50 Y AR A vh T U0 3 W) oy 1 H A v S SR A A
P  ASH) T HAE K B

Table 4 Pearson correlation between zooplankton particle size abundance and environmental factors

g EEE L I pH f e . o ey
Season particle size Temperature  Water depths pH value Salinity Turbidity Chlorophyll a
Spring 2 000—4 000 —0. 344 —0. 244 0.812 —0.993 * * —0.141 0.271 0. 896 *

1 250—2 000 —0.103 —0.509 0. 587 —0. 847 —0.036 0.077 0. 605
600—1 250 —0.159 —0. 487 —0.633 0.684 0.770 —0.072 —0.781
355—600 —0.537 —0.706 0. 639 —0. 827 0. 398 0. 343 0.611
160—355 0.139 —0. 248 0.671 —0.709 —0.088 0. 345 0. 540
Autumn 2 000—4 000 0.362 0.774 —0. 267 0.210 —0. 447 0.161 —0.433
1 250—2 000 0.278 0. 704 —0.324 0. 280 —0. 541 0. 085 —0.459
600—1 250 0.452 0. 930 * —0. 064 0.035 —0. 165 0.313 —0.412
3556—600 0. 466 0. 896 * —0.134 0.058 —0.230 0. 280 —0.407
160—355 0. 376 0.917 * 0.316 0.330 —0.227 0.629 —0.230
oy Kt E , | R
Season Abun'danm? of NO;-N NO,-N NH,-N DIP DSi Suspgnded
particle size solids
Spring 2 000—4 000 —0.695 —0. 447 —0. 448 0. 895 * 0.722 0. 880 *
1 250—2 000 —0.430 —0.158 —0. 061 0. 880 * 0. 960 * * 0. 955 *
600—1 250 0. 609 0.421 0.548 —0.529 —0.229 —0.319
355—600 —0.499 —0.198 —0.107 0.792 0. 846 0. 959 % x
160—355 —0.581 0.296 0.290 0.530 0. 845 0. 708
Autumn 2 000—4 000 0. 454 —0.012 —0. 368 —0. 240 —0.053 —0.674
1 250—2 000 0.513 —0.081 —0. 367 —0. 100 —0.126 —0.691
600—1 250 0. 086 0. 264 —0. 264 —0. 685 0.063 —0.619
355—600 0.210 0.196 —0. 326 —0.570 0.063 —0.629
160—355 0. 347 —0.198 0.122 —0.530 —0.070 —0.590

Note: * represents a significant correlation (P<Z0.05), % * represents an extremely significant correlation (P<20.01).

3 itig
3.1 BERREHNEEENTSE

YER = KRMANGEF AR R Z — G H KA &
TR A AR 7 R A A R g R AT Oy 4% 2 B
PR R AR AR A B M AR AT 2 AR
BTG S YL E AW, AT AR S BR R 2 g R 2R R
RGN EY IR, RUFREE R FEY,

BRI R H TE R DR DXV Ui Bl W AT T S L 2 K
T RS A K T A0 258 Ry 32 L D0 45 DAz K P 1
R IAFWFARE £ B T DB R AR/ To T gk fk
Ze DL R AR S 28 I 0k A L PR B A B R
JE (3, ZBEHIEY BBFST 4SS R R ,2014—2016
AR KV B PR S ) )R ER 2R KR
FEHE R K S it A RE 2 AR, LS VR U B 94



I ARE,2024 ££,31 %, 1 8] Guangxi Sciences,2024,Vol.31 No. 1

0 = T AR 9T (66 B, B 2R B0 22 5 7T R 508 i
VPR AF R Y T 7K FR B A B3 NS AKCHE S AR
I 8l T S B ¥ R RIR A A O . T e d 4 Ty T
B G 5 28 R HE A B T 4 R S A L B LR
PIST YRS N SR ERER I FALE NN 6 SCE S RN
R H T, OC T g T K XA 3 D 3l W BIF 9 R
PRI /D Tt LR AN [ M J5T K S AN TR RE A2 0 TR 194 77 U 2
VIRE TR S5 K WIE 50 S A 4108 L i A 2 DA B A A 2R X
WIS YR IE A5 AR IE . T BH IR 5
] PN AS T[] 26 32 110 i e 2 K DX B0 i 3 ) R Vs 4 e ik
A7 FOAE S 43 BT AN [) e e A A DX e sl 0 R 2 R R b
(X8 Sk . Bl sk A 2E S T R E MR
PR S 509 % PR 5 192 RN 0 4B
LS TR S ) 49 B RITRIEGI R 13 25 IR RS
DI JE 28 FIE il 4 14 o 32, DR AR 18 DL K Wi 152 26
HEF 07T K & (Paracalanus aculeatus) /NI K
#(P. parvus))FEHLEXANE, FEHEYEEN R
() 25 P AR A 5 TR A 55 O F i 6 - e B
R XA TR 45 SRR B, I8 5 th P e sh ¥ 23 Fb, &
i N 14 Bl BN 12 B RS HA =1y
x5 EFHIVMEBMARERETRILER

P22 5 A LU R R IR 4 1 of D04 Bk 2 0 DL
PRSI URE £ 5 AR A L AR SRR R R
Wt PR X R P SE 4 R s AR AR X 4 D FR
K BRI S 18 Bl FEUR AR 3 38 R H R L/
PR N L PRI Sh P AP SR B A A
L5 LTI A TR £ B 4 i PR DX S 143 Ui s
SRABIAT W 8 22 5 W B e 28 5 B AR 445 2 X
T b T 2 1 AN [ £ 2 A U R0 L e
SIS0 B LIS DR AL TRV T 0 s TR S )
i T PR DX 143 Ui 3 0 10 3 b 2 AR g LB K i I 2R
L i Al A by 25 A I DR X0 3 M 2 LB
—H.

5t 5 0 R R A Y AR
P I A DX A T e X A R
ity S5 P 5 S W RV R AR ST BOR R LU BT R T T R
PR DX B4 Ui 3l 0 AL G S T B A 3 Ao 1 I 5 X Sl
5 T R 3 AL B 22 LA K R A O 2 (R
5). XMW R A 1 BOK IR F AR B HARE
S A5 B VR 3811 32 K 9 7 2 AR A A I I Bl R
i SR ) DG SR DAL o A VA T I G0 Y 7 Ul

Table S Comparison of dominant species composition of zooplankton with historical data

I 18] 38, 2% P Fh & H. BRI
Time Sea area Species Dominant species Fishing net Sources
Summer, Autumn, Xingcheng-Juehua Island Brachyura zoea larvae, Noctilu- [12]
2020 Seagrass beds area z3 ca scientillans setc I Zhang et al ,2022
The four seasons, Rongcheng Swan Lake seagrass 18 Paracalanus parous ete I Lu et all'® 2023
2019 beds area
The four seasons, Leizhou Quicksand Bay seagrass 19 P. aculeatus . P. parous . etc I Zhang et al™™ 12013
2008 beds area
The four seasons, Lingshui Bay, Hainan Acartia erythraea , Penilia N 4]
2014—2016 94 avirostris setc ! Gong et al ,2019
Summer, Autumn, Northwest area, Hainan Subeucalanus subcrassus s Can- [21]
2008—2009 u thocalanus pauper setc I Sun et al 12014
Penilia avirostris, Sagitta en
Summer, 2011 Coast area, Hainan 164 flata s Doliolum denticulatum , 1 Zhang et al'**1,2014
etc
N - . Oithona simplex s Subeucalanus
;glnémer,Autumn, Coast area, Hainan 69 subcrassus s Acartia erythraea , 1 Xie et all®!,2019h
etc
§ . Subeucalanus subcrassus ,Sagit-
Summer, 2018 gsutheast coral reef area, Hain 62 ta enflata s Diphyes chamisso- 1 Xie et al'?*',2019a
nis,etc
Spring, Autumn Artificial reef area of Wen- Penilia avirostris. Sagitta en
Spring., ’ o e 79 flata s Temora turbinata s Subeu- 1 Xie et al®®'!,2023
2019 chang, Hainan -
calanus subcrassus s etc
. - ) o Copepoda copepodite/nauplius,
Spring, Autumn, Seagrass beds area of Lingshui 66 Oithona sim plex s Noctiluca sci- Il This study

2022

Xincun, Hainan

entillans ,etc
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Particle Size Structure Characteristics of Zooplankton during
Spring and Autumn in the Seagrass Areas of Xincun Port, Hainan
Island

XIE Fuwu', WANG Shaolu'" " , XIE Haiqun®"* ,PANG Qiaozhu®,FU Junyou®

(1. Hainan Ecological Environmental Monitoring Center, Haikou, Hainan,571126, China; 2. Hainan Academy of Ocean and Fisher-

ies Sciences, Haikou, Hainan,571126,China)

Abstract: In order to explore the community structure characteristics of zooplankton with different particle si-
zes in the seagrass bed area and its response mechanism to environmental factors,the particle size structure
and important functional groups of zooplankton in different water areas of Xincun Port seagrass bed area in
Lingshui County, Hainan Province were investigated and studied in April and November 2022,and the influ-
encing factors of seasonal differences were also discussed. The results showed that a total of 65 species of zoo-
plankton belonging to 40 genera and 37 families were identified in spring,and 20 types of planktonic larvae
were identified. Small-sized copepod larvae/nauplii were dominant. In autumn,a total of 37 species of zoo-
plankton, belonging to 25 genera and 23 families,and 19 species of planktonic larvae were identified. Noctilu-
ca scientillans was the dominant species. There were seasonal differences in the number and abundance of zo-
oplankton species. The number of species in spring was higher than that in autumn. The most prominent are-
as were the sea area outside the bay and the seagrass growth area,with the majority of 600—1 250 and 355—
600 pm species. The abundance of zooplankton was vice versa,the highest abundance was observed in the {ish
farming areas,with the abundance of 160 — 355 and 355 — 600 pm. In addition, the main limiting factors in
spring were phosphate, silicate and suspended solids, which were significantly positively correlated with the
abundance of zooplankton at 2 000—4 000 and 1 250—2 000 pm (P <C0. 05). Salinity was significantly nega-
tively correlated with zooplankton abundance at 2 000—4 000 pm (P <C0. 01). The water depth was the main
influencing factor in autumn,and there was a significant positive correlation with the abundance of small-sized
zooplankton in 600—1 250,355—600,160—355 pm(P<C0. 05). The abundance of zooplankton with different
particle sizes in the seagrass bed area of Xincun Port showed seasonal changes,and there were different de-
grees of correlation with environmental factors. Therefore,it is urgent to carry out long-term monitoring and
research on the particle size structure of zooplankton in this area.

Key words: zooplankton; particle size structure;environmental factors;seagrass beds; Hainan Xincun Port
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