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Abstract: Changes in land use caused by aquaculture, urban construction, and other factors have led to severe damage to
mangrove ecosystems, posing a major threat to mangrove biodiversity. Understanding the community structure of fish in the
Leizhou Peninsula mangroves and investigating the impact of human activities on the fish community structure are crucial for
the conservation of mangrove fish resources. This study is based on fish data from 21 tidal creeks in seven mangrove areas of
the Leizhou Peninsula from 2021 to 2022. Land use data in the surrounding areas were combined to study the relationship
between fish community structure and land use types. The results show that a total of 49 fish species were collected and
identified, belonging to 8 orders and 25 families. The order Perciformes had the highest number of fish species, with 33
species accounting for 75.5% of the total species. Among them, the family Gobiidae had the highest number of species, with
15 species accounting for 30.6%. In terms of diet, the main categories were omnivorous fish and carnivorous fish,
accounting for 53.06% and 44.90%, respectively. The Shannon-Wiener diversity index of fish communities in different
mangroves ranged from O to 2.5 in autumn, winter, and spring, while the Simpson diversity index ranged from 0 to 0.9.
There were significant differences ( P>0.05) in fish abundance, species richness, and biomass among the different
mangroves. Except for the fish communities between Beitan and Liushawan mangroves in autumn, which showed no
significant differences (P>0.05) , the fish communities in the other mangroves differed significantly in all three seasons (P<
0.05) . Human activity intensity, mangrove area, and east-west coast had significant main effects and interaction effects on fish
diversity index, abundance, species richness, and biomass ( P < 0.05). The abundance of omnivorous fish such as
Acentrogobius viridipunctatus showed a positive correlation with the proportion of urban land, arable land, and forest land,
while the abundance of carnivorous fish such as Ambassis gymnocephalus showed a negative correlation with the proportion of
urban land, arable land, and forest land. The abundance of fish species such as Oreochromis niloticus showed a positive
correlation with the proportion of fishpond area. The results of the study indicate that human activity has had a negative impact
on fish community structure, and the rational planning of land use in the surrounding areas of mangroves can be an important

means for the conservation and utilization of mangrove fish.

Key Words: fish community; land use; mangrove; Leizhou Peninsula
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Fig.1 Proportion of land use types within a one-kilometer radius around mangroves in the Leizhou Peninsula
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Fig.2 Map of mangrove sampling sites in Leizhou Peninsula
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Table 1 Equivalent conversion coefficients of construction land of different land types
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Table 2 Human activity intensity, mangrove area and east and west bank division of mangrove forests in the Leizhou Peninsula
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Fig.3 Relationship between fish diversity index and human activity intensity in mangrove forest at different periods
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Table 3 Test of displacement variance of fish species composition among mangrove forests in the Leizhou Peninsula

LI HK Mangrove i JeiE {7k TS IS RH
#Z Autumn

(=0

JriE 0.163 **

K 0.225** 0.254 ***

WP 0.250*** 0.095 0.203 **

GRS 0.270*** 0.168 ** 0.219*** 0.169 ***

ARH 0.412%** 0.320*** 0.342*** 0.273** 0.215***

B 3nk 0.539 *** 0.462*** 0.336*** 0.361 *** 0.356*** 0.449 ***
£-Z% Winter

[

JuiE 0.310***

{7k 0.337*** 0.350 ***

RURC 0.360 ** 0.217 *** 0.382***

iz 0.501 *** 0.278 *** 0.387 *** 0.339 ***

RHE 0.552%** 0.267 *** 0.469 ** 0.385*** 0.216 **

Rk 0.461*** 0.354*** 0.411*** 0.427*** 0.538*** 0.583**
#7 Spring

IS

JeiE 0.238 **

{2k 0.404 *** 0.318 ***

R AR 0.585 *** 0.409 *** 0.363 ***

iz 0.575*** 0.388 *** 0.291 *** 0.282***

RE 0.678 *** 0.469 *** 0.156*** 0.476 *** 0.359 ***

Rk 0.676*** 0.618 *** 0.351 *** 0.536 """ 0.401 *** 0.557***

FRMIEA R? ; %% ;R P<0.01; ** ; F/R P<0.05
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Table 4 Multivariate variance analysis of the effects of human activity intensity, mangrove area and East and West Bank on fish

community structure

Shannon-Wiener 24551 Simpson ZEEVEFEHL Pielou 51 BEH3K

15 Shannon-Wiener diversity index Simpson diversity idex Pielou evenness index
Factor kZE &7 HE Tk &7 E= &= E= HE

Autumn Winter Spring Autumn Winter Spring Autumn Winter Spring
ﬁf}f ‘ﬂ%ﬁ% intensity 0.682 9.84"*  30.894** 1354  8330°* 22.527°*  0.607 4.626"  11.592**
LI R ET AL Mangrove area 8.827*  0.011 26.9** 4393*  0.646 29.329** 8.097*  0.625 21.311*"
ZR 75 East and West bank 7.791* 0211 13.551**  4.575°  0.161 13.442**  1.705 0.001 9.875"*
XA 0.963 0.169 2.074 0.084  0.025 5.824** 1.230 0 10.202**
IXEW 2.002 9.977**  8.249**  1.645  5.266" 3.547 2.233 2.286 1.818
AXEW 1.089 5.199*  0.028 2151 2.534 0.317 5.212%  0.343 2.320
[N % Factor AL Number TP AL Species number A=Y Biomass
ﬁuﬁfiff intensity 0.317 3.28 2.227 0.064  11.452"" 28.523**  0.899 1.125  12.103**
LI R HI AL Mangrove area 12.935* 2.303 5.680 0 0.147 7.646**  20.398**  1.709 5.560 *
P4 J5 East and West bank 8.992 1.677  15.208** 28.808"* 1.577 0.739 24.241%% 12480  0.609
IXA 15.637"* 7.178%  12.072°*  43.8*" 3.423 6.770%  12.7437%  3.882%  5.493"
IXEW 3.077 3.166 5.271° 1.080  20.381°* 19.190**  0.257 0.409 0.068
AXEW 26.468 * 8.533%  34.531** 23.987°* 17.796** 16.743** 8406  1.317  10.002**

BUE N T 2538 F {H; = :P<0.05; %% ;P<0.01;IxA ; AZSIE 35 E Human activity intensityxZL AR F Mangrove area; IXEW . A& 15 350
J Human activity intensityx4s PG 5 East and West bank ; AXEW ; ZLF{ AR F Mangrove areax < P/ East and West bank
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FIIBEEFH Ml B T AR EE X ETR MR AR S M S E 7 A8 T SRR 2, W93 T I 7 3R A4 A 12 £ R e ) 2
UR Al 5 2 B P £0 S 2 B ok i SR T e R b P T Ry B4 2 TE AR G, D A% PR £ 2 £ 288 A EE ol R 8 17
RN R GORE (R 5) |, AT AE X 28+ AR (R i T 2o o i i b o A K, o e b Rt TR &
PRI BRI T 2K AR AE Y R B A B ok U8 Bl R P S BN, W BT T 20K
JE R B 2 B AR, R A A R /K S5 Y O VE T

(EAS TR R A P SE R PSR A A T R 5 R A £ AN | i AR A R 0 B0 £ ) B B B IR A OO
(W 5) , v WLTA AR 2 BETE S5 PT REZ 3 T T I Rt ki (a2 (R RE N, i M 2 B A5 2T R s 35 —
SE T FR A SRAE I AHIE ST & BLBR IR A, FRFE R TR 1 L 5 R BT RAR 1 #0205 BEANBRT pE f HIE
O 0 5 () £ FEAE = AR BE Y RS (B 5) . KRBT & UK 7= FR 08 2 T 320 M AR 28 D AR AR fb 1 2
B R 22—, — 7 i i T IR R 0 K T RE S A e v B A R B S IR B, TR LT PRI S 2 53K
IKURE B AR TR0 (0 ISR S5 48 5 53— D T R 3 v A 00 2] BB A R0 | K B3 T Ak ] B3 st /K 3t
Al ALURAR , DT R 00 £0 VR RO MR ™) At Vs J s SR A 0 AT A FR 8O0 = | FR 0 AR 3 A H R
5 RSTE INRAEDY RIS K ELEHE A LUK, HEAR AR, LER MUK R S48 0T A SLR , K TS
JUEE BUE VTS S R B RS R BRI AR Y R AR
3.2 EMP S LB R TR A SRR IR AR Ak

ARHFFEAE TN 5B B 2D R SR 45 7 2 49 il R LT AR 2 Rp gl 22, o0 31 Ff, VDS A Fol
B AL 16 FP(BER 1) HEREHIE B YRS L 75.5% , Horb IR R R R AL S L 30.61% , ¥R 21
PERRH DL A2 55 S e A 2 e A 0 22 T 3 K 40 00 ol 2 B 244, T3 TR P 2 B £ b £ 28 114 3 A ol
R KRR AL, AR A T AUTR KBRS RN 2 RN AR B R B (11 A 12 B 17 B 17 FhoR
21 ) BT 2002 A FHAEL (58 Fh 22 F 33 Bl 39 BN 27 Fh) P mARLLA AR f 2L 19 Bl JRAKT
2002 4F 2005 1 2006 4FAHIT 245 A HCR (41 Fh 48 FioFn 32 F) 1 2017 4F 22 Wl A 45 31 R = 4 a2k
Shannon-Wiener ZFEMEFEECEIIE KT 2.5 i A WF5E £12% Shannon-Wiener 22 1 48 50CF 4 (EH K T
1.5, ABFFE AR 2K 12113 )2, #agkit 56423, st I T % (U i bF 2 B3R 1Y 52612 2, 165436
(#5), VU EZE SRR RS A R FE IR 2 A 90 EL RN 25 D7 ok B0k 3 A7 22 0 VR S v, b A f e 25 ik
—SE R, (ER [R)ZT AP £ 28 20 R 459 52 00 Bt s R A AT T R a3, 9T K BT N e S DA 8] 0 v 1
Tkt P | PRIV %0 S5 I & 6 sl ™ SRR T 20 AAR Sy R AR B T B2 5 1 R R PR B RS R )

£5 FMFROMKEREESHREREIEN

Table 5 Comparison of mangrove catch data and historical catch data in the Leizhou Peninsula

A i UK 2002 4 2016—2017 4E 20022005 ,2006 4
Variables This data (=) (=)
WIFPEL Species A 28 40 47 75
duiE 21 58 — —
1k 22 22 — —
Fh3% 21 33 — —
GIES 31 39 — —
RE 28 27 — —
#i7% B L4 Proportion of Perciformes/ % 75.50 51.20 62.77 56
R 52 f Rk L 51] Proportion of Gobiidae/% 30.61 16.54 30.85 13.33
AAEL Number/ J& 12113 — 10918 52612
#a3kHE Catches/g 56423 — 138.2 165436
Shannon-Wiener ZFEM: 84X
Shannon-Wiener diversity index <13 o >2:5 B
M E T Network type EAL| EAIER 25 1] fﬂg ;EH;J ig;[)\é][ﬂ]
SRR SR EL Total sampling days /d 9 60 2—3
KA 1A E Sampling number /> 3 6 7
2% 3K References i) 75 34 4 12 LR L

http ; //www.ecologica.cn



134

SIS DI R SR AR U e R Y S RS PN S R LIPS 451

4

&it

AHISERE T 7R N2 By L R £0AAR 21 Z00IVA Y 2R I A E |, JF 45 R FHEAE 2 M S 4518 40 T
HORAEME 49 i, 12113 J2,56423g, HJm 8 H 25 Bl K LIMARIX 2K Shannon-Wiener 2 HE 1 $5 400

0—2.5, Simpson ZHEPEFEECN 0—0.9, Pielou YJ2]FEFEECRH 0—1,

N Bl i B 0] £ 28 2 REMER BCRI A RO 52 35 IEAH G (P<0.05) o BREKA Z LR SIS A1, 4541

AR IE] £ ARV 29 35 25 5 (P<0.05) o SEFUTT ML B3t RUM S 19 T AR o L XoF 55 X 0 R 12 £ W) 2L 1R
0 2 R A S RIE IOOU f0 U386 25 PA) P 00 20 2 27001 22 TE SR A B2 W), SR BRI K I HEI , B2 i 3
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Rl FBMEBELAHKREXYIE R
Appendix table 1 Species list of mangrove forests in the Leizhou Peninsula
Wb 7R East Bank P4 West Bank Tk
Soecies Feeding
pecies K [(iE21 IR 20 JeE Aok iR4RE habits

(—)HE H Clupeiformes

(1) 2R} Engraulidae

1.5 B 7N A Stolephorus commersonit * * * * It

2. AR NS Stolephorus chinensts * * paycin

(2) R Clupeidae

3. H A% Nematalosa Japonica * * B

4. KA 5 Thryssa hamiltonii * * * * HWEE

( =) Wikt i H Beloniformes

(3) ikl 1%l Belonidae

5. RBEFERET 8 Strongylura strongylura ® * * T

(4) #F} Hemiramphidae

6. S i Zenarchopterus kampeni * * Ze ik

7. 167 BT iR £ Hyporhamphus gernaerti * * * * * # A

(=) 2 H Perciformes

(5) fig B} Leiognathidae

8. FBLF Nuchequula nuchalis * * Ze ik

9. % Wy figg Leiognathus brevirostris * * * * # A

(6) fifiF} Sparidae

10. 2238 Acanthopagrus schlegelii ® Atk

11,25 6 i £ Acanthopagrus latus® * # * * * Ze B

(7) 19544 658} Haemulidae

12. KB A fifi Pomadasys maculatus * A

(8) #E6 8l Lateolabracidae

13. HAAE S Lateolabrax Japonicus * * * R

(9) LW EL Latidae

14.22 W5 Lates calcarifer % WETE

(10) &A%} Scatophagidae

15. 41 Scatophagus argus * Atk

16. 28R Selenotoca multifasciata #* FETE
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Wb Z%J% East Bank Ph /7 West Bank arkE
Species . s e N e e Feed-ing

AH R i wabE B[ i Aok ikt habits
(11) fill B} Theraponidae
17. 4015548 Terapon jarbua® * * * * * * B
(12) Wi R} Cichlidae
18. Je B Bl fi1. Oreochromis niloticus® * * * * * TETE
19.5¢ RF k44 Coptodon zillii™ * * * * P EY
(13) 5%} Carangidae
20.45 [RBi8 4% Trachinotus blochii o * A
(14) A5k} Sciaenidae
21.2EBEE It Nibea semifasciata * * * R
(15) Wil fa Rl Ambassidae
22 HEFE XG0 Ambassis gymnocephalus % * # * * * % WETE
(16) JEHLEL Eleotridae
23 UEYEEY Butis butis ® ® # ® SFEREs
24 HRUEHEES Butis koilomatodon * * * * A
25. H A2 O EBY Bostrychus sinensis ® * * * * * * HETE
(17) ##7F} Blenniidae
26. 5 55 JA 8887 Omobranchus punctatus ® * Atk
(18) fig B} Sillaginidae
27. 248465 Sillago sihama * * * * * * B
(19) ¥R AL Gobiidae
28. 5 FE il IR B2 1. Acanthogobius ommaturus * # # ® HETE
29. K5k Boleophthalmus pectinirostris ® ® ® Ze Bk
30. 53k A Periophthalmus modestus ® * * * FETE
31. 75 R4 HLUR R Favonigobius reichei ® * * * FBETE
32 . 5U MR R Tridentiger trigonocephalus * * * WEtE
33. 54 UF R i Tridentiger barbatus * T
34 /NI NREE 8 Oxyurichthys microlepis ® i
35. 55 W) 2R SR Al Amoya brevirostris * * * * * * * Ze ik
36. 77 IR0 Scartelaos histophorus * # Bk
37.BELLE MR SR Glossogobius olivaceus * * FETE
38. HURFE L Glossogobius giuris * * HEE
39. WAL IR R A0 Myersina fasciatus * * FBETE
40 FHBHEYNPRIF FE A0 Acentrogobius viridipunctatus * * * * * * * Tk
AR FYIRER P4 Acentrogobius caninus * * ® * * * T
42 fil S VA MR B Oxyurichthys tentacularis * Atk
(20) HREEL Gerreidae
43 LLRAREA Gerres oyena * * * * * SR
(1Y) 8 H Anguilliformes
(21) 888} Ophichthyidae
44. 248 TG 1568 Pisodonophis boro * * * SFEREs
() i} H Tetraodontiformes
(22) filiF} Tetraodontidae
45. 2 )5 22886 Takifugu niphobles * * A
(75) % B Scorpaeniformes
(23) TR Synanceiidae
46. 5048 R filh Minous monodactylus * B
(bt Mugiliformes
(24) R} Mugilidae
47 Wil R Planiliza affinis® * * * * * * * A
48 1§ Mugil cephalus® * * * * * * * FETE
(/) I H Pleuronectiformes
(25) fi5F} Soleidae
49. K75 SE %8 Brachirus orientalis * HETE
LA Summary 28 21 31 28 21 22 16

A FRFAIE;  ZLIRARIC B £ 2
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