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Fig. 1 Sampling stations in the Marine Ranch of
Wuzhizhou Island, Sanya
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Tab. 1 Basic water quality characteristics in the Marine Ranch of Wuzhizhou Island, Sanya
- B ERRREA
A Sampling stations in the Marine Ranch of Wuzhizhou Island, Sanya
Index i ) $3 s4 $5 s6 87 s8 $9 si0 st si2
A C
Temperature 28.15+0.05 28.32+0.18 28.52+0.01 27.82+0.01 27.80+0.04 27.86=0.06 27.96+0.03 28.39+0.01 27.94+0.01 28.210.06 28.4120.01 28.45+0.04

L Salinity
RiRE/ (mg L)
Dissolved
oxygen

M4k Za/(ug L)
Chlorophyll a

33.29£0.01 33.65+0.01 33.28+0.01 33.61+0.01 33.64+0.01 33.36+0.03 33.56+0.01 33.62+0.01 33.29+0.01 33.30+0.02 33.02+0.01 33.33+0.03

6.85£0.01 6.67£0.01 6.67+0.01 6.65+0.01 6.80£0.01 6.69+0.01 6.71+0.01 6.70£0.01 6.79£0.01 6.76+0.01 6.79+£0.01 6.69+0.02

0.24£0.01 0.28+0.02 0.19£0.02 0.17+0.03 0.15+0.01 0.15£0.01 0.15+0.01 0.12+£0.01 0.34+£0.02 0.29+0.01 0.26+0.01 0.12+0.01

22 KREGGEMEARRFMEMER AR
LA 12 A4S, Hih, 640 S9 SR A 3 4 KA e b
KR ZA 16 B, S S12 KA 2 Y KU g 35 Fib 2
B HA TR, AP A SRS 29 Fh AL
W, KB T 3123 J@, Se AR 20 HorP e
MFpER I 12 )8 17 F, 5 BRI 58.62%, 7
50 A e AT 3 (Amphiroa fragilissima) . &I A 0
% (Lithophyllum pygmaeum). b 3% (Hypnea sp.) .
)RR B W (Actinotrichia fragilis) . SSF2 ARG 1] 4
(Asparagopsis taxiformis) . X 15 ¥ (Amphiroa sp.) .
£ 44 % (Ceratodictyon spongiosum) . R X7 8
(Amphiroa foliacea). %l F 1 % (Galaxaura
obtusata) . W3 WA ¥ (Grateloupia filicina) . B-5¢ ¥

(Peyssonnelia squamaria) . 18 i FL 17 % (Galaxaura

ventricosa) . I3 K F. T ¥ (Galaxaura arborea) . 15
J¢ % (Lomentaria catenata) . AlI5% (Ceramium sp.)
21 B 5t ¥ (Peyssonnelia rubra) . A Fi W Jis IR 8
(Coelothrix irregularis); 2 ¥ 114 8J& 9 Fh,
IR 9 31.03%, 43 i O B A7 AR A B (Codium
arabicum) . W3R (Dictyosphaeria cavernosa) . i\
R BR B (Caulerpa racemosa). 1 % ¥ (Boodlea
composita) . ¥ M 5k 3% (Caulerpa taxifolia) . fIll %
% (Halimeda opuntia). % & Bk ¥
serrulata) . 7 #£3¢ (Boergesenia forbesii) . Jfj
(Anadyomene wrightii); ¥ ¥ 114 3 )& 3, 5
T8 1 10.35%, 439l 4 Wl W\ & ( Turbinaria ornata) .
o, B W (Sargassum sp.). Fa J7 Wl 5§ % (Padina

australis)

(Caulerpa

®2 ZIRTMBEFHIAAEIEERR

Tab.2 Enumeration of macroalgae in the Marine Ranch of Wuzhizhou Island, Sanya

g RS $ifi Station FREREE
Phylum Seaweed species S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 Population nature RI
"
WX A5 Amphiroa fragilissima + + + + 4+ ﬁﬁj}}ﬁl . 1178.79
Dominant species
A L
AW Lithophyll
FRIU AV Lithophyllum pygmaeum — + + T Important species 821.72
03E Hypnea sp. + o+ o+ o+ + o+ EEH . 48753
Important species
SYRHEHE Actinotrichia fragil o
X A 5 Actinotrichi e
] B Actinotrichia fragilis + + + + Common species 81.15
=dn
Rhodophyta SRR 4 Asparagopsis taxiformis + + o+ L : 80.05
Common species
)
N AT Amphiroa sp. + i LR ) 62.69
Common species
=
413 Ceratodictyon spongiosum + W ILR . 3938
Common species
IR X5 3 Amphiroa foliacea + R 3.74

General species
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%3 2 Tab. 2 Continued

N BRI {3 Station FIEEPE B
I
Phylum Seaweed species S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 Population nature RI
BiFL % Galaxaura obtusata + + Pl ; 2.57
General species
WEL AT AT — Bl
RN Grateloupia filicina + . 2.25
General species
Jeig Peyssonnelia squamaria + + + . 2.23
General species
W FL ¥ Galaxaura ventricosa + . 1.93
General species
AR ) _ -
ZLoT ] TR Galaxaura arborea + Al . 0.64
Rhodophyta Rare species
ﬁ‘?ﬁi?ﬁ'& Lomentaria catenata + Ezﬁettec'es 0.57
r i
3% Ceramium sp. + FiATRR . 0.48
Rare species
LI H5E 3 Peyssonnelia rubra + HiATFR . 0.32
Rare species
AHLN R Coelothrix irregularis + Al . 0.03
Rare species
e . — el
FIHRAANNBE Codium arabicum + + ) 8,56
General species
ERE Dictyosphaeria cavernosa + . 1.99
General species
I —
VIR PR B Caulerpa racemosa + . 1.02
General species
i £ ¥ Boodlea composita + A . 0.36
Rare species
syl 7
RB] KM R#E Caulerpa taxifolia + ek : 0.34
Chlorophyta Rare species
%% Halimeda opuntia + Al . 0.23
Rare species
WIEBREE Caulerpa serrulata + Al . 0.16
Rare species
AR Boergesenia forbesii + it i . 0.16
Rare species
Jih g Anadyomene wrightii + Tl . 0.04
Rare species
WIW\#E Turbinaria ornata + + + + + + 4+ ﬁ:%ﬁj . 1932.44
Dominant species
s S .
Phaeophyta SR Sargassum sp * General species 7.97
A R % Padina australis + o+ + el 4.07

General species

TE: " RN RGN AAEZ RN, 2 MR IR AR L o
Note: "+" indicates the presence of the species at the station, while a space indicates that the species does not exist at the
station.

TR PE AT R FR L L, G5 NER 2 PR, IR (Amphiroa sp.) . PR3 (C. spongiosum)
RAEF| PR AV IR AL SR A 2 b, AW 23 KESE4AWME S TBSONSIETEEES
(T. ornata) . WM& LT3 (A. fragilissima); BEFNA S0 KBS A W& o0 A il oL & 2 s, =0
28, NIEIE A (L. pygmaeum) . ¥3% (Hypnea W5 SN 5 T 07 45 3 v R AL 20 ) 1 DA i 3
sp.); B WLFP A 4R, 4r 5 A B R IE B #E (4. KHE/F A S10. S2. S11. S5, S9. S3. S1. S6. S4,
fragilis) . ARG T4 (A. taxiformis) . LT HE S12. S8, S7, =MW SO 5 I PR A 45 3l 6 KA
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ZREMEFE B (H ) fie i, M 2.03, S S12 I Fl £
FEMEFR B (H D) FAR, A 00 = WIR SN S I v 0
KA S 7% 19 Margalef P10 £ & 550 (D)F
YA K 5.60+4.61, Hidr, vl S8 Ml =FE & 1R
B (D), M 15.47, 507 S10 AR5 B HR 2L
(DAL, R 0.830 =70 2 Y 53 g PR 403 KA
BERETE T Pielou PIFA51 BEHE R () FH4MH R 0.87+
0.70, Jrbr, v S10 (RN 4 5] BE 85 () Fie i

2026 4F
7.
6- -
‘T'E ‘g 5t
224)
iE 2 3|
5E
Hg 2|
IR
o LL , , , , N Py i B , A m
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12
IEAVA
Station

B2 =R SEFERFREGRENE
Fig.2 Biomass of marcoalgae in the Marine Ranch of
Wuzhizhou Island, Sanya

0.97, ¥l {7 SO 1) 4 Fp 2 2 B 45 8 (DK, N
0.73, MFulifz S12 B 1 FhoR A ERE, IR
1155 Pielou PR 2 B4R (J) -

R3 SR BIEFRAAEERREN S HMER(H)  FEEES(D) RS EEH()

Tab. 3

Shannon index (H'), Margalef index (D) and Pielou index (J) of marcoalgae communities in the Marine Ranch of

Wuzhizhou Island, Sanya

RSN B O R

REL Sampling stations in the Marine Ranch of Wuzhizhou Island, Sanya

Index g s2 S3 S4 S5 s7 S8 $9 S0 sl SI2
H' 1.24 1.70 1.98 1.36 1.46 1.53 1.68 2.03 0.67 0.86 0
D 3.50 3.73 7.29 5.63 3.12 * 15.47 11.72 0.83 1.94 *
J 0.90 0.87 0.86 0.85 0.90 0.95 0.94 0.73 0.97 0.78 *

[TV Ry g

Note: * indicates that it cannot be calculated.
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S11 ¥4 9 o B Ml — 4, id A B, Hir, S10 0
S11 ¥l A7 1Y R YT B 7% T — R 265 ST, S8,
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Fig.3 Cluster analysis of macroalgae
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Fig. 4 Nonmetric multidimensional scale analysis
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KAWL N SIMPER 20 Mr &5 i @R, A 41
1) S1. S2. S3. S4. S5. S6 ufi ii *V- 24 AH Ll 14y
41.99%, FH LM S BB Y A 8 (L. pygmaeum) |
W W\BE (T, ornata) 3& W1, EANTHY Rt TRk RN
80.35%, H:rr, BRIE A W (L. pygmaeum) 1 5T Hk
RILK, K 65.71%. BHULAY S9. S10. S11 351 F
B AR S 57.88%, AH AL 1 S H IS S5 3 (4.
fragilissima) . WIW\3 (T. ornata) 3& W1, EATH R
TFDTHRR N 97%, Horp, Jfii U5 (A. fragilissima)
STk IR, h 67.04%. C 4119 S7. S8, S12 3
DL RNy 27.22%, AR VD32 (Hypnea
sp.) . BFLITHE(G. obtusata) ¥ U, AR B3t 51
BREE R 100%, Hrh, Y3 (Hypnea sp.) 51 Bk 3% 5
K, HJ 81.47%.

KA B AL [H] SIMPER 43 Hr 45 1 7R, A 4
H1C 21 2Z Bl AH SR 87.59%, 22 5Pk 2R
BBIE A (L. pygmaeum) . WIW\EE(T. ornata) . ¥
3¢ (Hypnea sp.) & W1, ‘BT 211 51 lk %8
56.03%, HoH, BRIE A1 138 (L. pygmaeum ) B STHRR
R, 27.93%. AR B4 [E] A 50 h
79.90%, 2= 5 F 2L MG U158 (4. fragilissima) |
BIE A M (L. pygmaeum) . WIW\3E (T, ornata) 1&
B, BATH R TTER Ry 65.74%, Hirh, i S5
W (4. fragilissima) /) 53 Bk R e K, B 30.26%.
C A B HZ AR AR E N 93.79%, 22 51k 35
JEH M T8 (A. fragilissima) . W\ (T, ornata) .
U032 (Hypnea sp.) i BCHY, EATHY Bt DTk R A
76.89%, H:H, X5 (A. fragilissima) ) 5Tk R 5
K, N 40.31%.

ANOSIM 7t &5 3 3k 4 firos, A4, B4l
FC I 34> DX [A] A R ARSI IR 45 M A 2

F#£5(R=0.822, P=0.001) . A ZHF C AR
RIERME TSRS, 2R 2B EDN
(R=0.864, P=0.012); A 21 B 2 2 [A] /) KA i s
BEIE B R, JF Ho 22 502 8 % 1 (R=0.735,
P=0.012); C 411 B 41 2 [i] () K AU e A BE 75 5 2
FE SRR &, BEge 2 PR B (R=1, P=0.1)

F 4 KEGREEE ANOSIM H#7

Tab.4 ANOSIM analysis of macroalgal communities

KT X

TR R P

Test object
AxBxC 0.822 0.001
AxC 0.864 0.012
AxB 0.735 0.012
CxB 1.000 0.100

. AZKIRS1, S2, 83, S4, S5, S6¥lifii; BERSY,
S10. S113ifii; CERIRST. S8, S123kfi .

Note: A indicates S1, S2, S3, S4, S5, and S6 stations; B
indicates S9, S10, and S11 stations; C indicates S7, S8, and
S12 stations.

26 KEBRECRE. NEERCNIE X
AR 29 FhORANE B A AR (C) & T L ik (N) &,
C/N HAHINFE 5 fiR ., = W0 S0 B I TR A
[ S B A Btk % -0 {E R 18.80%, Bk 7 it i
SRR B (C. serrulata), N 31.74%, k& &=
F I R IRMABE (G. filicina), H 11.42%; LT 311K
TRV 3 ST 40k B 1A 17.49%, S 1] R AR i v
- 2000 B R 20.23%, He e ] R i i Y 71
fi 1 22.36%; AN Rl AT 5 9 AL & T M
4 0.98%, A i A WE AR #E(C. spongiosum),
R 217%, A & E KRR B A i (L
pygmaeum),  0.17%; A [RFp 205 31 C/N H(H
SFEIME N 24.04, C/N B fe w5 AR BT A1 3 (L.
pygmaeum), K 77.76, C/N HAH f A% B & K420k
1712 (A. taxiformis), J 8.68,

3 3t g

30 KEEEMEMEYE ARHAILRE
F| 20 PR AL, Hohar e IR iR £, LR
17 Fl, [ 58.62%., = V15 37 Y 5 Vg Ve 3 R 2 i
PETHEVE F2 B PR 2T SR AN, 5 R AL i Y
ZH SRR A — 8. AFST R, I R AL i e R
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Tab. 5 Carbon content, nitrogen content, and C/N ratio of macroalgae in the Marine Ranch of Wuzhizhou Island, Sanya

2 Species B /% . AR % C/N H:{ﬁ
Carbon content Nitrogen content C/N ratio
Hiew Peyssonnelia squamaria 28.90 1.20 24.08
9JEPE Lomentaria catenata 23.67 1.49 15.94
e Ceratodictyon spongiosum 23.55 2.17 10.85
LIARIG 1L Asparagopsis taxiformis 18.46 2.13 8.68
Sy WEIRTEBE Actinotrichia fragilis 18.44 0.74 25.09
YP3E Hypnea sp. 18.15 1.36 13.39
L1 H.5C# Peyssonnelia rubra 17.72 0.66 26.85
AN ENREE Coelothrix irregularis 17.55 0.94 18.77
213 TRhodophyta TeARFLTTE Galaxaura arborea 17.52 0.81 21.63
BiFL%E Galaxaura obtusata 15.43 0.69 22.36
iz Ceramium sp. 15.05 0.52 28.93
J i L7 Galaxaura ventricosa 15.04 0.81 18.57
IR X5 3 Amphiroa foliacea 14.97 0.61 24.54
ST EE Amphiroa sp. 14.48 0.57 25.40
[V AT #E Amphiroa fragilissima 13.77 0.26 52.96
BIV AW Lithophyllum pygmaeum 13.22 0.17 71.76
WRIABE Grateloupia filicina 11.42 0.84 13.59
WIEBR#: Caulerpa serrulata 31.74 2.11 15.04
SRBRSEE Caulerpa racemosa 25.52 1.90 13.43
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Note: * indicates too few to measure.
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Community structure of macroalgae in the Marine Ranch of

Wuzhizhou Island, Sanya

Tian Hui’, Qin Lezheng, He Linwen"
(School of Marine Biology and Fisheries, Hainan University, Haikou, Hainan 570228, China)

Abstract: To explore the characteristics of macroalgae species and community structure in the Marine Ranch of Wuzhizhou
Island, Sanya, sampling surveys were conducted from April 2023 to June 2023 at 12 different sites within the marine ranch area.
A total of 29 species of macroalgae were collected, including 17 species from the Rhodophyta phylum, 9 species from the
Chlorophyta phylum, and 3 species from the Phaeophyta phylum. The dominant species were Amphiroa fragilissima and
Turbinaria ornata. The average biomass of macroalgae was (2.40 = 1.89) g-m™. The average carbon content and nitrogen content
of different species of macroalgae were 18.80% and 0.98%, respectively, with an average C/N ratio of 24.04 = 13.61. The mean
values of species diversity index (H'), species richness index (D), and species evenness index (J) of the macroalgae community
were 1.28 £ 0.59, 5.60 £+ 4.61, and 0.87 + 0.70, respectively. Cluster and ordination analysis revealed that the 12 sites were
grouped into 3 clusters. SIMPER and ANOSIM analyses indicated significant differences in the community structure of
macroalgae among these three clusters, with basic separation of community structures. These results suggest that the Marine
Ranch of Wuzhizhou Island, Sanya harbors a rich diversity of macroalgae, but significant differences in community structure exist
among different clusters due to specific dominant species and habitat variations.

Keywords: Marine Ranch of Wuzhizhou Island, Sanya; macroalgae; carbon and nitrogen content; species diversity; community

structure
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