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Fig. 1 Schematic map of the survey area of seaweed farms in Miaodao Archipelago, Shandong Province (the blue area)
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Table 1 Directory of macroalgae in the survey area of Miaodao Archipelago, Shandong

TR R LT 4 JURERE mRESRS MR KRB REELE RIS NRILE ER bR BRI
L ALk Ulva lactuca ++ + ++ ++ + +tt +
fLAfrzk Ulva pertusa =+
Tk Monostroma nitidum +
LW E Ulva linza +
g HAH R Chondrus nipponicus ++ ++ +
A Gelidium amansii ++ + A ++
RES Lomentaria hakodatensis + +
32 Gloiopeltis furcata +
T Polyopes polyideoides +++ + + +++ +
8 Symphyocladia latiuscula + ++
[ T 75 Laurencia chinensis +
PRIAS T T3 35 Laurencia okamurae +
PRI Ahnfeltiopsis flabelliformis + + +
HRIAFE Grateloupia filicina +
itk e e Chondria crassicaulis +
B Campylaephora crassa +
3k Chondrus ocellatus +
Bl Corallina officinalis +t
SEAEBE Hyalosiphonia cawspitosa ++t
T Halymenia floresia +
HILE Gracilaria vermiculophylla +
S VL Gracilaria textorii + ++ +++
wme XIFMEBE  Dicryopteris divaricata + + +++ ++ + - +++ +
SUTT 4 b g5 Dictyota divaricata +
Tl Saccharina japonica +++ ++ ++ ++ ++
MR Undaria pinnatifida + ++ -+ +++ +
WRT Sargassum muticum + + + + + ++ +
iv&3 Desmarestia viridis ++ + + + + ++
P Colpomenia sinuosa + ++
INWALEHE  Sargassum shandongense ++ ++
SR Chorda filum +
T Sargassum pallidum ++ Ft
BRET SR Ishige okamurai +
il Sargassum horneri ++

TE: “HREER A BNZANEE, RO QIR A BN IZ A BE A UCEL
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3.2 kKR

25 S T KOK B R 2 25 RN 36 2 IR, 45 1
S8 2 ORE 9 1) 3L B2 A8 Ak L AE 15~ 23°C Z ], F-
PR 17.25°C, fem B EFE R KL S, IR E N
KA FNIEBEIR S o 45 07 pH ASfk Y Bl 7 8.04~
8.16 Z 1], ‘-1 pH &y 8.097, % 1w [F] #E M BLAE B K 1L
By, B AR ITETR & o i BRI RGN T
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BELIAE 5, o IR D0 o KR L By o 4% R TR g 986 37 1 ik 4L
R 2 R EK, T 6.73~10.9 mg/L, FHI{E N
853 mg/L, Jm i TR KIS, IR TS . &
T W Ak 2 T AR T8 B AE 0.391~ 0.856 mg/L 2 JA],

- {H R 0.588 mg/L, f o fH H HLAE KRB ILE, &
R AE B AE /N RN b R 9k 0 o 4% 1A 5 3% Bl R R
Jo e BE A T AE 0.001 3~0.026 5 mg/L Z [i], 25 5 5%
K, N 0.008 5 mg/L, Tl T RBILE, &
ANER B R A K Y 20 A% . 45 T BE I i TR R - 10T
W T A T 0.029~0.231 mg/L Z Ji], %8 K, F
YI{E Jy 0.096 mg/L, fi i w2 KB &, /NS 1
2 b — U R VR O HA 22— R B
4 0.131~0.460 mg/L, V-3 {H 7 0.244 mg/L, AR &7
TN, e s FRBILS . 40 s Bk TR
W A T 0.002 3~ 0.044 5 mg/L, F- 2 {8y 0.0152
mg/L, i i 1 BUTE R R L B, SR I BRAE/INVER B Rl
M. KiEEGEFEYREEEN T 1.1~258
mg/L 28], PR 5.86 mg/L, Fel A THRERLES, fess Mgt
.
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Table 2 Seawater quality in Seaweed Farms of the Miaodao Archipelago

NS /~‘/
1 gk CoD/

Sk
R3] (mg-L™ (mg'L ™)

R/ C pH i

WAL/ HRRER ey a1l S/ BIEW
(mg'L™) (mg'L™) (mg'L™) (mg'L™) (mg'L™)

JEBEIE 155033 8.05£0.01 30.46+0.046 7.20+0.146 0.391£0.007 0.003 5£0.000 54 0.069+0.002 5 0.234+0.005 1 0.006 4£0.0003 2.10.12

MIPEIE 204075 8.11:0.02 31.45+0.080 8.38+0.189 0.800£0.022 0.008 0+0.000 59 0.059+0.0020 0.305+£0.0057 0.015 3+0.0004 4.0+0.13

JIVER B
KEKE 204095 8.15+0.03 30.89+0.050 10.4+0.238 0.621+0.014
RELE)  15.5+0.52 8.06+0.02 30.31+0.018 7.50+0.213 0.469+0.010

KBINE 155041 8.12+0.03 29.68+0.033 9.00+0.183 0.856=0.022
NERIIE 16.5£0.45 8.09+0.01 29.75+0.032 7.75+0.165 0.547+0.014

Jii 17+0.60 8.04+0.02 29.72+0.03 6.73£0.205 0.586+0.015
JeKIE 175121 8.07£0.01 29.83+0.033 8.03£0.420 0.625+0.017

MR  23£0.79  8.16+0.03 29.71+0.025 10.9+0.15  0.699+0.021

15.5+0.52 8.08+0.01 30.33+0.027 7.60+0.216 0.391+0.006 0 0.001 3+0.000 14 0.029+0.001 3 0.131+0.003 0 0.002 3+0.000 1

0.001 3+0.000 17 0.054+0.001 5 0.171+0.003 4 0.002 3+0.000 1

1.5+0.07

0.012 5+0.000 56 0.084+0.002 3 0.201+0.004 1 0.022 2+0.000 5 3.0 +0.012

1.1+0.07

0.026 5+0.000 66 0.231+0.004 1 0.460+0.006 8 0.044 5+0.000 5 12.5+0.23

0.005 7+0.000 30 0.085+0.002 3 0.245+0.004 2 0.010 4+0.000 2 1.9+0.07

0.003 5+0.000 26 0.117+0.002 2 0.302+0.005 1 0.006 4+0.000 1 ~ 5.0+0.14

0.003 5+0.000 62 0.120+0.002 4 0.275+0.004 5 0.006 4+0.000 2 1.7+0.07

0.013 8+0.000 22 0.148+0.002 3 0.321+0.0054 0.026 3£0.000 5 25.8+0.43

T Bl A PR 227 (n = 9).
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Analysis of the community structure characteristics of seaweed
beds in the Miaodao Archipelago
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Lv Zhengzheng', Zhang Qi', Guo Xiaoxi', Xu Zhiguang'

(1. School of Life Sciences, Ludong University, Yantai 264025, China; 2. Institute of Marine Biology, Shantou University, Shantou 515063,
China; 3. Shandong Marine Resources and Environment Research Institute, Yantai 264006, China)

Abstract: The Miaodao Archipelago in Shandong Province are rich in seaweed resources and hold great potential

for nearshore marine carbon sinks. However, fundamental data and research related to the seaweed beds in this re-

gion remain scarce, which astricts the calculation and evaluation to carbon sink of seaweed beds. Therefore, this

study aimed to complement the gap in baseline information regarding seaweed beds in the Miaodao Archipelago. In

this study, 10 residential islands of Miaodao archipelago in Shandong Province were selected and the distribution of

seaweed fields in the subtidal zone was investigated and sampled by scuba diving. Seaweed resource information in

the seaweed beds, including the distribution and area of seaweed beds, species composition, biomass, dominant spe-

cies, and community diversity, was identified and counted, and then combined with the environmental context, the
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community structure characteristics of the seaweed beds in the 10 islands were clustered. A total of 34 species of
macroalgae were collected, belonging to 21 families and 25 genera. Among them were 18 species of red algae (11
families, 15 genera), 4 species of green algae (2 families, 2 genera), and 12 species of brown algae (8 families, 8
genera). The dominant macroalgal species in the region included Saccharina japonica, Undaria pinnatifida, Sargas-
sum muticum, Gelidium amansii, Chondrus nipponicus, Ulva lactuca, Dictyopteris divaricata, Sargassum pallidum,
and Desmarestia viridis. The results of statistical analysis revealed that Tuoji Island and Xiaoqin Island had relat-
ively high biomass density. Nouth Changshan Island exhibited the highest species richness, followed by Miao Is-
land and South Huangcheng Island. South Huangcheng Island had the highest diversity index, with Nouth Chang-
shan Island and Tuoji Island ranking next, and also showed the highest evenness index among the surveyed sites.
Cluster analysis results indicated significant differences in community structure between the five southern islands
(South Changshan Island, North Changshan Island, Miaodao Island, Daheishan Island, Xiaoheishan Island) and the
five northern islands (Tuoji Island, Daqin Island, Xiaoqin Island, South Huangcheng Island, North Huangcheng Is-
land), mainly due to geographic variation. This study helps complement the gap in baseline information regarding
seaweed beds in Shandong Province, thus providing essential data for the carbon sink evaluation and theoretical

support for development of nearshore blue carbon sink of seaweed beds in Shandong Province.

Key words: Miaodao Archipelago; macroalgae; species diversity; dominant species
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