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Table 3 Average value of environmental factors
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Table 1 AMBI numerical range and its corresponding disturb-

ance level

BUH L

Numerical range

sl E

Disturbance level

(0.0,1.2] Undisturbed
(1.2,3.3] Slightly disturbed
(3.3,5.0] Moderately disturbed
(5.0,6.0] Heavily disturbed
(6.0,7.0] Extremely disturbed
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Table 2 M-AMBI numerical range and its corresponding eco-

logical environment quality status

B

Numerical range

A AR BT iR L

Ecological environment quality status

(0.77,1.00] High/Undegenerated
(0.53,0.77] Good/Undegenerated
(0. 38,0.53] Moderate/Degenerated
(0.20,0.38] Poor/Degenerated
(0.00,0.20] Bad/Degenerated
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Seasons wWT/C SAL pH value DO/ (mg/L) DIP/ Cug/L) DIN/ Cug/L) MD/pm
Spring 11. 1a 32.481a 8.11a 9. 66a 8. 58a 52.01a 148a
Summer 25.4b 29. 848b 8. 10a 7.86b 3.45b 136.07b 180a

Note:different lowercase letters in the same column indicate significant differences between the two (P<C0.001).
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Table 4 B. tsingdauense biological density and sediment sand

proportion of its habitat station in Changli adjacent sea area in
2021

# % Spring H 2 Summer
it WA/ % W/ WS L/ % I/

Stations Sand (ind. /m*) Sand (ind. /m*)

propor- Density/ propor- Density/

tion/ % (ind. /m?) tion/ % (ind. /m")
1 0.0 0 37.1 0
2 85.3 5 64. 3 0
3 45.4 0 68.7 0
4 79.6 0 90. 0 0
5 20.7 0 93.8 10
6 97.0 0 87.4 0
7 87.1 0 95.0 0
8 51.2 0 56.7 0
9 91.8 200 89. 6 0
10 96. 7 355 95.9 80
11 87.8 20 97.5 15
12 86.0 0 96. 6 0
13 71.1 0 77.1 0
14 93.7 5 92.7 0
15 69.7 0 88.7 0
16 97. 4 0 96. 1 0
17 98. 6 20 94. 6 0
18 95.9 5 95.9 5
19 75.1 0 80. 8 0
20 91.4 5 88.5 0
21 97.2 5 98. 6 20
22 71.8 0 79.7 0
23 95.3 15 95.5 0
24 78.1 5 88.3 0
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Fig. 2 Distribution of B. tsingdauense biological density and biomass in Changli adjacent sea area in 2021
807 3 Spring 20.95 g/m’, HFERKBIEW Y A=Y %E R 15—
S . ; N . N
oo - Summer 390 ind. /m®. F #{H K 121 ind. /m’; 2 4 kK
3 0.07—71.10 ind. /m*, ¥ {H N 21.71 g/m?. H
g 407 22 S AR R EROR RS TR Z AN
£ ” IEHE 12 Suh A A Y E R R, R B T Z W R B
|_| 15 ( Dosinia corrugate) | 9F £ & ¥ 1f (Ruditapes
0 T ,I =) philippinarum) FUZMT PG (Moerella iridescens)
I 1I it Y \%

Age composition
K3 ERAPI L 2021 4F T 5 3C B AT % 45 48 41
Fig. 3 Age composition of B. tsingdauense in Changli
adjacent sea area in 2021
5 R AR A R R I VG 2 W A ) R A AR )
AL 4, 2021 4R35 L PIZE B BRAT I g BUOR AL IS
5 3h - 35 A4 4 %% 8 A 138 ind. /m” SR YN

N, B KRB Y 49 % B 30 — 555
ind. /m”* S E2{ 4 155 ind. /m”; A2 ¥ & H 0. 63 —
123.59 ind. /m*,FEI{E N 20. 20 g/m*, B Z i 2 i
I KR JE G S 4 A R AR ) R R R LT R )
B REAR A R 14 53 67 4 W) % e K, R
T REN IR,



HNMES RERERWVEBHERXEEFIRNR

B K B R 4 3 4 B TR AR AERR R

(a) Biological density in spring N

3994500

39°45'00"

(b) Biomass in spring N

39°45'00"

39°45'00"

E 2
2 Density/ S - —F
EN (ind./m*) o Biomass/(g/m’)
e ® [5-65 @ e 0.07-4.98
@® 66-110 ® 4.99-15.22
@ 111-155 @ 15.23-43.03
@ 156-330 @ 43.04-63.44
@:31-555 63.45-123.59
T T T T T T
119°15'00" 119°30'00" 119°45'00" 119°15'00" 119°30'00" 119°45'00
1 1 1 1 1 1
(c) Biological density in summer N (d) Biomass in summer N

5 =

(=] 1=}

S Density/ ;a - -

EN (ind./m”) e Biomass/(g/m”)

i ® 30-65 e ® 0.63-4.98
® 66-110 ® 499-15.22
@111-155 @ 15.23-43.03
@ 156-330 @ 43.04-63.44
@331-555 @3.45-123.59

T T T T T T
119°15'00" 119°30'00" 119°45'00" 119°15'00" 119°30'00" 119°45'00"

Bl 4

B B AR AT IR 2021 AR R JEE AP 3l 4y Az ) % R R AR Ay ik A S T3 A

Fig. 4 Distribution of macrobenthic biological density and biomass in Changli adjacent sea area in 2021

HH &1 5 Ca) AT, #E 15 Y6 W AE ABLBE K7 1 (&L b
LR 24 DALY R 2 D HREVE (4 5 AL
A S o, 9.10,11,16,17.20,21 1 23 %5
i BETS 1 51 —3.5—8.,12—15,18.19.22 F1 24 =
SR AREYS 1. ANOSIM 4347 7R, 2 D BETE 2 1)

SR (R=0.523,P=0.001), SIMPER 4>#r
FHLHEVE 1 SF AR RIS 210 25 %6, FRAE B Oy At 8
i (Terebellides stroemii) M T 44 IR 5, 57 @k R 4
R 24. 98 %6 F1 15. 33 %0, RiFTTRR AN 40. 31005 #F
7 113 ARAUYE R 26. 45 %6 R AE Rl R 75 5 SC B i il
BV AE (Nephtys oligobranchia) , 53 kR 43 5|
by 68.26 % F1 12. 72 % , Rt BTHk RN 80. 98 %,

W 5(b) 7R . 76 25 26 B AR BLEE K P b (& o R
LR AN 24 DALY R 3 A REE L b, 18 il 21
S A REE 1 52.3.6.7.9.11,13—15.,19 fi1 22 &

s N BEYE 151.4.5.8,10.12,16.,17,20,23 il 24
SN REYE . ANOSIM 43 #r R, 3 AT 2
li] 2% 52 @ % (R =0. 587, P =0. 001), SIMPER 4
MrR W BE | S S AL 33. 3806, R AIE Al o 7
B E A H A S Wi (Lophomastix japonica) s 5T
BRA 2% 5000, RITTTHRA R 10026 FETE 11 7 48
RIPES 33. 0126 R AiE A oy T2 00 4 HR 8 | H A A B e
B (Amphioplus japonicus) 4 [K7¢ W% by Al /N 3k dy
(Capitella capitata ), 57 8k R 5 B R 29.45% .
13.41% ., 11.52% F1 11.31%, 2 iF 55 #ik & A
65. 69 %0 5 HEF P2 ARIE 30, 4300, FRAEFR A 52
TG MR 4N 25 HF (Leptochela gracilis) . H AR HR
(Nihonotrypaea japonica) , TTHRZRAT 5K 54. 77% .
11. 7526 F1 11. 50 %6 » RISk % 78. 022,



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

[ 1
20
X
£40]
8
n
80+
100-V\DM'—'I\'—‘OOOV\DGOV\NMFDONNI\V\OMV
- =~ aQ _.— = ISl — - = = QA
Station
Group 1 Group II
(a) Spring
O_
201 [ | ]
X
£ 401
S
£ 601
b2
807
100-w:M\DO\NNM'—!\WO\?NWI\'—‘O??OV\\DM
— — -~ — — = = — Q a - - a
o Station
Group I GroupII Group I

(b) Summer
&5 B ARAT I v S O B I G ) B v 1 SR S 4 A
Fig. 5 Cluster analysis of macrobenthic communities in

Changli adjacent sea area
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ME R B REFRMER 4 Dtk TR ahIRE 18

®5 BFWMIEEEE.E WS Shannon-Wiener % # E15H
Table 5 Shannon-Wiener diversity index in spring and summer

in Changli adjacent sea area

i fir B CES
Stations Spring Summer
1 1. 84 2.13
2 1.53 1.73
3 2.25 2.67
4 0.92 2.59
5 2.32 2.49
6 2.82 1. 66
7 3.17 2.52
8 2.55 0. 64
9 0.43 1. 56
10 0.21 1.97
11 2.12 2.61
12 2.17 1.31
13 2.88 1. 89
14 2.16 0. 30
15 3.01 2.80
16 2.22 3.10
17 2. 36 0.82
18 3.35 1.92
19 2. 46 3.30
20 2.25 1.25
21 2.75 2.93
22 0.77 3.23
23 2.41 2.43
24 2.30 1.95

AU AL T2 B SRS L 2 AN 3l A7 kb T o BE B stk
& :M-AMBI {2 0. 40— 0. 90, F ¥ {H K 0.67, M-
AMBI WM& R B R BB AR 5 Dol fiad T @ %
R 13 AL T RARES 6 A3l ik F — itk
A, 2021 AEFFMAE D, RZEEH AT AL, EG
LA EG 1T b3 B F AP, k2 Bk 07 A 245 40 hL
LLEG NI A E.EG | YR B, 5 FHA
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Table 6 AMBI and M-AMBI values in spring and summer in

Changli adjacent sea area

AMBI M-AMBI

i i

Stations BE H % R e
Spring Summer Spring Summer

1 2.79 1. 50 0.48 0. 69
2 1.68 1. 96 0.63 0.72
3 2.28 2.93 0.63 0.72
4 0. 50 1.61 0.48 0.76
5 1. 50 3.23 0. 66 0.65
6 0.92 4.58 0.79 0.47
7 1.11 1.69 0. 90 0.75
8 2.33 1.48 0.55 0.51
9 0. 00 1.52 0.49 0.73
10 0. 00 0.41 0.47 0.73
11 0.90 0. 80 0. 65 0.77
12 1.32 1. 41 0.73 0.55
13 1.75 3.48 0. 86 0.52
14 0.83 1. 50 0.63 0. 44
15 1. 98 1. 69 0. 80 0. 80
16 1.38 1.64 0.66 0.87
17 0.83 1. 66 0. 65 0. 49
18 0.71 0.00 0.96 0.58
19 2.18 2.08 0. 66 0. 88
20 1.88 2.75 0.48 0. 40
21 0.21 0.63 0. 80 0.83
22 1. 54 1.57 0.51 0.90
23 0. 64 2.19 0.72 0. 66
24 1.36 2.00 0. 66 0.58
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Ecological grouping
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Fig. 6 Ecological grouping of macrobenthos communi-

ties in Changli adjacent sea area
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Investigation of Branchiostoma tsingdauense Resources and
Community Characteristics of Macrobenthos in Changli Adjacent
Sea Area,Qinhuangdao

DU Xiaoyuan'*,ZHAO Sheng'*,BAO Mengmeng'”.XU Donghui'*,LI Xiaoyu'”*,

SHA Jingjing"*,ZHOU Ruijia""*, QI Yanping'*,LIU Xinyu'*""

(1. North China Sea Environmental Monitoring Center, State Oceanic Administration, Qingdao, Shandong, 266000, China; 2. Key
Laboratory of Ecological Prewarning and Protection of Bohai Sea, Ministry of Natural Resources, Qingdao,Shandong, 266000, Chi-

na)

Abstract: In order to understand the current situation of Branchiostoma tsingdauense resources,a national
second-class protected animal in the adjacent sea area of Changli,Qinhuangdao,and scientifically evaluate the
ecological health status of the benthic environment in the waters, 24 stations were set up in the adjacent sea
area of Changli in the spring and summer of 2021 to investigate the macrobenthos and environmental factors.
The Shannon-Wiener diversity index and AZTI Marine Biological Index (AMBI) and Multivariate AZTI Ma-
rine Biological Index (M-AMBI) were used to evaluate the health status of macrobenthos communities in the
adjacent sea area of Changli. The investigation results showed that the average density of B. tsingdauense in
the adjacent sea area of Changli in summer of 2021 was 5 ind. /m”, which was the lowest level in recent
years. In spring and summer, the B. tsingdauense in the adjacent sea area of Changli was dominated by [Il -
year-old fish, and the abnormal phenomenon appeared in population age structure. A total of 89 species of
macrozoobenthos were collected in spring and summer, There were some differences in the community struc-
ture of macrozoobenthos between the two seasons,and the species replacement rate was higher. The average
density of macrobenthos was 138 ind. /m” and the average biomass was 20. 95 g/m”,and the average Shannon
-Wiener diversity index was 2. 11. The evaluation results of Shannon-Wiener diversity index, AMBI index, M-
AMBI index and other ecological health evaluation methods were similar. The results showed that the benthic
ecosystem in the survey area was disturbed to a certain extent. Compared with spring,the benthic ecosystem
was more disturbed by human disturbance in summer.

Key words: Changli adjacent sea area; macrobenthos; Branchiostoma tsingdauense ; community structure; ma-

rine ecosystem health
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