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Diversity of macrobenthos and evaluation of ecological quality in intertidal
zone of Jiangshan Peninsula, Beibu Gulf
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Abstract: Intertidal zone is a transitional zone between marine and terrestrial ecosystems, which is sensitive to human activi-
ties. To explore the diversity of macrobenthos in the intertidal zone of Jiangshan Peninsula under different disturbances of
human activity and evaluate its benthic ecological quality, we carried out a survey on macrobenthos in November 2023
(Autumn) and April 2024 (Spring) in two intertidal transects (Bailongwei and Bailangtan) in Jiangshan Peninsula, Beibu Gulf.
We analyzed the species composition, density, biomass, dominant species and biodiversity of macrobenthos, and evaluated the
ecological quality status of these two intertidal transects by using the AZTI Marine Biotic Index (AMBI) and multivariate AMBI
(M-AMBI). The results showed that a total of 87 taxa of macrobenthos were collected, among which Mollusks were the most
abundant (41 species), followed by Annelida (21 species), Arthropoda (19 species), and other groups (Six species). The average

density, biomass and Shannon diversity index of macrobenthos in spring were lower than those in autumn. The results of the
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relative importance index (IRI) indicate that there was an obvious change in the dominant species of macrobenthos in the two

intertidal transects across the season. The results of the AMBI and M-AMBI indexes show that although the disturbance at the

Bailongwei transect is slightly higher than that at the Bailangtan transect, the overall ecological quality of both transects is

generally at a good level.

Keywords: Macrobenthos; Intertidal zone; Ecological quality assessment; Biotic index; Beibu Gulf; Fangchenggang
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Fig. 1 Sampling transects of macrobenthos in intertidal zone of Jiangshan Peninsula, Beibu Gulf
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Table1 AMBI and M-AMBI thresholds for different ecological quality levels

TR R B (B
AMBI threshold

PBhAEH

Disturbance level

LA LR VIR BN (E
M-AMBI threshold

AR Bk

Ecological quality status

K3 Undisturbed
BIEL 5 Slightly disturbed
HEE 3l Moderately disturbed

L5 Heavily disturbed
W EHL 3l Extremely disturbed

0.0<AMBI<1.2
1.2<AMBI<3.3
3.0<AMBI<5.0

5.0<AMBI<6.0
6.0<AMBI<7.0

0.77<M-AMBI<1.00 ) Excellent
0.53<M-AMBI<0.77 K Good
0.38<M-AMBI<0.53 —f Fair
0.20<M-AMBI<0.38 2 Poor
0<M-AMBI<0.20 4 Bad
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Fig. 2 Species composition of macrobenthos in intertidal zone of Jiangshan Peninsula in spring and autumn

Note: a. Sum of spring and autumn; b. Spring; c. Autumn; d. Transect T1; e. Transect T2.
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Table 2 Abundance and biomass of macrobenthos at each station in intertidal zone of
Jiangshan Peninsula in spring and autumn

%7 Spring FkZE Autumn
T1 Wi T2 i T1 Wi T2 Wi
i Transect T1 Transect T2 Transect T1 Transect T2
Station il it W EmE ik it il it
Abundance/ Biomass/ Abundance/  Biomass/ Abundance/ Biomass/ Abundance/ Biomass/
(m) (gm™) (t~m) (gm™) (tm™) (gm™) (tm™) (gm™)
L1 40 24.35 96 40.44 80 33.04 96 13.10
L2 52 3.31 48 40.53 136 18.10 112 23.25
M1 28 417.10 36 36.95 220 246.01 104 113.81
M2 16 3.86 84 90.88 176 519.71 200 53.00
M3 12 6.27 72 95.17 116 9.90 48 112.05
M4 0 0 76 39.06 320 481.70 72 59.97
H1 84 26.87 36 53.20 264 66.95 368 87.57
H2 40 12.24 336 318.19 240 65.06 80 49.89
ﬁfﬁ'gft 34125 61.75+134.63 98+92 89.3+89.28 194£76  180.06+197.96 13598 64.08+35.24

2.3 KBRS

AR ZEVLILY 5 (B KW s i H AT
0.46~2.92, I} 1.8240.74; D 4+ T 0.46~2.11,
PIE R 1.20£0.49; J'/vF 0.23~1.00, H{EN
0.78+0.23, FKZRVL LI & ] [B) 45 K AU AT 3 ) 1Y
H'. DA 254 F 1.51~3.63. 0.73~2.73 F
0.51~0.95, ¥HEATHIH 2.76+0.59, 1.95+0.65 FlI
0.79+0.11, #5500 KRN S AWk 3
/No ANOVA Z5R IR, T1Wrifids . BkZEKALJEH
PP H . DM MR EWES (p>0.05);
T2 Wit = R AR sh Y% H' A D 358 F 8T8k
& (p<0.05), i J' £ 2 DFEHNI R FEEER
(p>0.05)
24 RBF

IRT 25 5 3¢ W 5 2 Y1 2 5 0 [ s 7 1 TRT>
1000 PR BYECAT S LS FhIAr 4 By Jorp T1 W
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KREWH (Dotilla wichmanni) F155 UG (Meretrix
lamarckii) . FkZ= KBNS YO0 HEFIILAT 3 Fl,
Horbr T1 Wik AR SRR 2 B, 3000 HASFISE IR
(Nihonotrypaea japonica) V-4 WiEEIE (Arach-
noides placenta); T2 Wriii FIPLHER A 1 AP EISCES
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25 ETRE

A RKERVLLL 5 00 (8] 2% Sl (R B e 3l 2E
YR e A BNl 3 o, A2 T1 Wik
RUA ) SR LU BURH S 32, P3415 1 (40.76+
26.61)% , HIRNHUEZRN, FH5 L (38,16
25.98)%, M2 di e, RA Bl ff
— Bl Al T2 W I 6 R Y AR 3l AN i
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Table 3 Diversity indexes of macrobenthos at each station in intertidal zone of Jiangshan Peninsula in spring and autumn

Wi bAoA #7F Spring 2 Autumn
Transect Station H D J H D J
L1 2.92 2.11 0.97 2.55 1.65 0.81
L2 2.65 1.89 0.88 2.95 2.06 0.77
M1 2.24 1.42 0.96 2.95 2.65 0.72
M2 1.50 1.00 0.95 3.06 2.54 0.77
T1 M3 1.58 1.26 1.00 1.87 2.08 0.51
M4 — — — 2.13 0.73 0.92
H1 1.41 0.91 0.61 2.14 1.16 0.83
H2 0.92 0.60 0.58 1.51 0.79 0.65
wﬁ:ﬁiﬁéj 1.8910.67 1.31+0.50 0.85%0.16 2.40%+0.53 1.7140.70 0.75%0.12
L1 1.89 1.09 0.73 3.10 2.18 0.81
L2 1.55 0.84 0.78 3.37 2.50 0.88
M1 2.42 1.58 0.94 3.63 2.55 0.93
M2 0.55 0.46 0.35 3.28 2.48 0.77
T2 M3 2.33 1.20 0.9 2.61 1.12 0.87
M4 2.69 1.88 0.85 3.03 2.16 0.95
H1 2.20 1.26 0.95 2.55 1.84 0.65
H2 0.46 0.47 0.23 3.46 2.73 0.86
Mean+SD 1.76+0.79 1.10+0.47 0.72+0.26 3.13+0.36 2.20+0.48 0.84+0.09
e — RREREWEY .
Note: —. No macrobenthos was collected.
FkZ= T1 Wi KBRS A SRR EALL X (1.12£0.55),

NS N 0 T L S 3 Ll = s o 1
N (34.05+£31.12)% . (32.34+30.43)% £ (32.09+
26.11)%; —MrHLEFl [Nk HL (Capitella sp.)] -
O EIN[(1.5242.20)%], AR KR I HLAF
T2 W T TR AR 20 4 3 22 LA RO RO oy
F, FHE AR (46.71+13.45)% Fll (40.71+
17.95)%, M 3ZF-F3 4 ol (12.56+10.71)%,
KL Hril = Fh A —BrbL s,

HT AMBI UF . BRERVLLLYE B 0 ()7 45 3t 37
ZI R OITEAL G5 ANE] 4 R . FZE T1 Wik
U AMBI AT 0.5~2.25, {EH K 1.24+0.59, R
i H: ﬁﬁ‘lﬁﬂﬁﬁ{’ﬁf L1. MI #l M3 %5 3 P ufifiisb
T “RMsh” RE, L2 M2, HI Al H2 5§ 4 4~k
R T2 8 RS RS T2 Wi &b iz
AMBI /- F 0.56~1.46, #J{E N 1.19+0.26, Hrh
M1 5 M3 sifigb T “RAE3N7 IAIRE, HAl
6 NI T “RREEPLSN” IR T1 Wrifi AMBI
(Y SA(ELIG = T T2 Wi, SRWIHSZ B AR AR 45
5, {H ANOVA Z5 R B /R “F LB EWLER (p=
0.84), BEARIWIXIMNE, HFRILILEE AMBI Y
B EIX (1.37+0.11) > (1.2240.41) >H1i

k2= T1 Wi 45 3507 B9 AMBI /T 0.34~2.55,
YIE N 1.57+0.77, M4 HIPH BERHE, L2 F1
M3 i (25%) AbT “ARA3N 7 RAS, HAb 6 4~k
B0 (75%) BIabT “RREEPLSN 7 IR, T2 Wi
AMBI /T 0.54~1.76, ¥J{f} 1.08+0.39, FHI#
WHESRGLAFR AR ERS, Hh L1 A
H2 s g F Sy “REERS RS, HAth 6 il
NALT “ARiush” BHEARS . 5HEFIM, #
7% T1 Wil AMBI ¥J{H 5 T T2 Wi, RUJHZF
AL S AI TR, {H ANOVA 455 R —F LR #
PEZES (p=0.16) WUARFIWIXIF, FKEILILES
AMBI H1H . E511X (1.41+0.38) >HIX (1.35+
0.79) > X (1.1840.55)

B BV P B ) 45 3 7 M-AMBI ¥
fHZE R ANE 5 iR . T1 W43 47 1Y M-AMBI /i
F0.46~0.91, ¥ KN 0.65+0.15, HP M2 5
H2 s A AR A BT b T “— e RIRE,
L2 MIL1 SfiAab+ “fR” MR, Hifth 3 ASubifii
R A A AT R RS, T2 Brim i
M-AMBI /T 0.46~0.87, ¥{H} 0.68+0.14, H
o M1, M3 AT M4 sl 437 B9 RS ATG AR 28 i & b T
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Fig.3 Proportion of ecological groups of macrobenthos at each station in intertidal zone of Jiangshan

Peninsula in spring and autumn

Note: a. Proportion of species groups in the intertidal zone of Bailongwei in spring; b. Proportion of species groups in the intertidal zone of
Bailagntan in spring; c. Proportion of species groups in the intertidal zone of Bailongwei in autumn; d. Proportion of
species groups in the intertidal zone of Bailagntan in autumn.
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Fig.4 AMBI index of each station in intertidal zone of Jiangshan Peninsula in spring and autumn

Note: a. AMBI in the intertidal zone of Bailongwei in spring; b. AMBI in the intertidal zone of Bailagntan in spring; c. AMBI in the
intertidal zone of Bailongwei in autumn; d. AMBI in the intertidal zone of Bailagntan in autumn.
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Fig. 5 M-AMBI indices of each station in the intertidal zone of Jiangshan Peninsula in spring and autumn.

Note: a. M-AMBI in the intertidal zone of Bailongweti in spring; b. M-AMBI in the intertidal zone of Bailagntan in spring; c. M-AMBI in the intertidal
zone of Bailongwei in autumn; d. M-AMBI in the intertidal zone of Bailagntan in autumn.
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