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Spatial zonation of macrofauna in the Zhanjiang Mangrove Nature Reserve

Guangdong
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Abstract The spatial zonation of macrofauna in the core region of Zhanjiang Mangrove Nature Reserve located along
coastal areas of the Leizhou Peninsula Guangdong China was studied with two transects vertical to the shoreline. The
first transect was near Deyao village where Assiminea lutea Macrophthalmus erato  Paracleistostoma depressum ~ Cleistostoma
dilatatum  Littoraria melanostoma  Ceratonereis burmensis Uca arcuata and Pseudoringicula sinensis were found to be
dominant species of the macrofauna. Along this transect three faunal zones of the mangrove swamp could be divided from
the high to low tide part The Assiminea lutea Uca arcuata Paracleistostoma crassipilum zone the Cleistostoma dilatatum

Macrophthalmus erato Littoraria melanostoma zone and the Paracleistostoma depressum Cerithidae cingulata zone. Molluscs
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and crustacean exhibited highest individual density in this transect. Molluses also mainly influenced the dynamics of
community biomass as well as the species diversity index. In the second transect near Hongzhai village the dominant
species of the macrofauna species included Assiminea lutea Upogebia sp.  Paracleistostoma depressum  Cleistostoma
dilatatum  a species beloning to the family Ellobiidae Littoraria melanostoma Pseudoringicula sinensis Parapenaeopsis
hardwickii  Uca arcuata and Ceratonereis burmensis. Four faunal zones could be determined in this section The Littoraria
melanostoma Pseudoringicula sinensis Ceratonereis burmensis zone the Assiminea lutea Cleistostoma dilatatum zone with a
dominant species belonging to the Ellobiidae the Upogebia sp. Paracleistostoma depressum zone and the Metaplax shent
Cerithidae cingulata zone. The crustacean showed highest individual density in this transect. Similar to the Deyao transect

dynamics of community biomass and the species diversity index of the Hongzhai transect were mainly influenced by
molluscs. By hierarchical clustering and non-metric multi-dimensional scaling the macrofauna communities could be
divided into 3 and 4 groups in the Deyao and Hongzhai transect respectively. These groups corresponded to the different
vegetation types of the mangrove swamp. Taken together our observations indicate that the spatial zonation of the

macrofauna was mainly affected by characteristics of the mangrove community sediment characteristics and the tidal line.

Key words mangrove macrofauna spatial zonation
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Table 1 Mangrove community characteristics in each sampling plot
NS WE
Tree crown Tree crown Stem height .
Sampli Tree heigh Base ¢ Average densit
AP Community type ree height North x South ~ West x East ase cover under branch 8¢ ¢ e; =Y
plot T m % Tree/m
m m m
Al . . 2.40 1.45 1.32 1. 00 1.31 1. 10
Acgiceras corniculatum
+
A2 2.55 1. 86 1.83 1. 06 1.34 0.52
A. corniculatum + Rhizophora stylosa
A3 ,+ 2.54 1. 69 1. 60 0. 86 1.57 0.72
A. corniculatum + R. stylosa
A4 N 2.11 1.43 1. 44 0.79 1.29 0.86
A. corniculatum + R. stylosa
A5 A+ 2.35 1.61 1.35 1. 09 1.25 0.82
A. corniculatum + R. stylosa
A6 _+ 2.03 1.15 1.31 0.76 1. 14 0.56
A. corniculatum + R. stylosa
A7 A+ 2.06 1.89 1.79 0.71 0. 64 0.46
A. corniculatum + R. stylosa
A8 _+ . . . 1.62 1.04 1.01 0.34 0.49 1. 10
A. corniculatum + Avicennia marina
A9 .+ . 1.14 1.19 1.12 0.15 0.22 0. 66
A. corniculatum + A. marina
Al10 _+ . 1.57 1. 11 1.03 0.55 0.48 1. 10
A. corniculatum + A. marina
All .+ . 1.83 1.32 1.31 0.36 0.53 1.32
A. corniculatum + A. marina
Bl . 4.83 3.59 5.02 0.33 0.56 0.12
A. corniculatum
B2 . 0.76 0.43 0.46 0. 05 0.20 1. 06
A. corniculatum
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NS WE
Tree crown Tree crown Stem height .
Sampling Tree heigh Base cover Average densit
ampimeg Community type ree height North x South ~ West x East ase cover under branch | e" e; Y
plot m % Tree/m
m m m
B3 _+ . . 1.30 0.57 0.52 0.30 .47 1.94
. corniculatum + Bruguiera gymnorrhiza
+
B4 2.40 1.75 1.75 0.44 .43 0. 62
Kandelia candel + B. gymnorrhiza
+
B5 3.05 2.00 2.02 0.58 L12 0.56
K. candel + B. gymnorrhiza
B6 N , 2.9 1.80 1.84 0. 44 33 0. 64
. corniculatum + B. gymnorrhiza
B7 ,+ . 2.81 2.01 1.85 0. 68 .68 0.56
. corniculatum + B. gymnorrhiza
B8 * , 2.63 2.18 2.10 1.02 .93 0. 46
. corniculatum + B. gymnorrhiza
B9 ,+ . 2.53 2.03 1.96 0. 63 .38 0.44
. corniculatum + B. gymnorrhiza
B10 M , 2.55 1.42 1.43 0.51 14 0.82
. corniculatum + B. gymnorrhiza
Bl1 . 1.57 1. 16 1.07 0.41 .36 0.82
. corniculatum
B12 . 0. 61 0.52 0.52 0.02 .19 1.58
. corniculatum
B13 A+ . 0.61 0.70 0.72 0.03 .25 1.38
. corniculatum + A. marina
2
Table 2 Sediment characteristics in each sampling plot
) . pH . . . - .
Sampling plot Organic matter g/kg Salt g/kg Sand % Slit % Clay %
Al 6.6 27.3 16.0 49.6 49.6 0.8
A2 6.6 36.5 18.9 46.6 50.8 2.6
A3 6.5 45.7 21.9 43.6 52.0 4.4
A4 6.5 43.3 21.6 50.1 47.7 2.2
A5 6.4 40.9 21.3 56.6 43.4 0.0
A6 6.5 39.7 21.1 54.7 42.4 2.9
A7 6.5 38.4 20.8 52.8 41.3 5.9
A8 6.9 30.3 21.6 49.0 39.2 11.8
A9 6.3 33.8 21.5 57.8 36.3 5.9
A10 5.6 37.3 21.4 66.6 33.4 0.0
All 6.5 15.6 13.6 65.4 22.4 12.2
B1 6.4 8.9 5.5 86.6 12.6 0.8
B2 6.4 28.0 11.8 68.6 25.4 6.0
B3 6.4 47.0 17.8 50.6 38.2 11.2
B4 6.3 46.7 18.2 53.9 36.7 9.4
B5 6.2 46.2 18.5 57.3 35.1 7.6
B6 6.1 46.2 19.1 60.6 33.6 5.8
B7 6.1 54.9 21.3 56.6 38.9 4.5
B8 6.1 72.4 24.2 52.6 43.8 3.6
B9 6.1 89.7 26.9 48.6 48.2 3.2
B10 6.2 71.9 23.7 48.1 40.9 11.0
Bl1 6.3 53.9 20.4 47.6 33.6 18.8
B12 6.6 40.8 18.7 59.3 27.2 13.5
B13 6.8 27.6 16.8 71.0 20.8 8.2
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Table 3 The macrofauna species been found in the investigation
Phylum Class Family Specie
ot Ceratonereis burmensis ° Tylonereis
Annelida Polychaeta Nereidae bogoyawleskyi © Perinereis cultrifera
Glyceridae DH Glycera chirori
Lumbrineridae ~ PH Lumbrineris heteropoda
Opheliidae DH Traoisia sp.
Maldanidae DH Maldane sarsi
f Phascolosoma sp. " P. esculenta
Sipuncula Phascolosomatidae Phascolosomatidae
b Pseudoringicula sinensis
Mollusca Gastropoda Ringiculidae
Neritidae b Neritina violacea
Littorinidae ot Littoraria melanostoma ” L. scaber
Assimineidae P Assiminea lutea
Potamididae DH Cerithidae cingulata " C. ornata
Cerithiidae H Cerithum sinense
Nassariidae b Nassarius hepaticus " N. siquijorensis
Ellobiidae ot Ellobium aurismidae "™ a Species
of Ellobiidae
Bivalvia Arcidae D Didimacar tenebrica
Mytilidae b Modiolus philippinarum " Septifer excisus
Ostreacea D Ostrea mordax
Tellinidae b Moerella iridescens
Corbiculidac DH Polymesoda erosa
Veneridae b Clausinella isabellina ™" Meretrix meretrix
Glauconomidae H Glauconome cerea " G. sp.
Laternulidae " Laternula truncata
Arthropoda Crustacea Penaeidae DH Metapenaeus affinis
b Parapenaeopsis hardwickii
Sergestidae b Acetes chinensis
Palaemonidae P Macrobrachium nipponensis ° M. gracilirostre
Alpheoidae b Arhanas sp.
Upogebidae H Upogebia sp.
Dorippidae b Dorippe astuta
Mictyridae H Mictyris longicarpus
Goneplacidae P Ommatocarcinus macgillivrayi
Ocypodidae b Uca arcuata ° U. wocans borealis "™
U. triangularis triangularis ™% Macrophthalmus
convexus "1 M. erato M. definitus ™M
M. latreillei ° M. boscii °
M. dilatatum "% Cleistostoma dilatarum “%
Paracleistostoma depressum " P. crassipilum °
P. cristatum ™" Ilyoplax serrata "
Il. Dentimerosa ! Il. tansuiensis
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3

Phylum Class Family Specie

b Nanosesarma pontianacensis !
Grapsidae Sesarma bidens " S. sinensis "M S.
plicata ° Neoepisesarma mederi "™
Cyclograpsus incisus ! Helice sheni ! H.
leachii ™" Metaplax longipes " M.
sheni © Percnon sinense
DH Periophthalmus cantonensis ' Boleophthalmus
Chordata Osteichthyes Periphthalmidae pectinirostris
D Found in mangrove swamp transect near Deyao village H Found in mangrove swamp transect near

Found in mangrove swamp transects near Deyao village and Hongzhai village

Hongzhai village DH
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Fig. 1 Dynamics of macrofauna biomass along the mangrove swamp transect
a near Deyao village b near Hongzhai village
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Fig. 2 Dynamics of macrofauna density along the mangrove swamp transect
a near Deyao village b near Hongzhai village
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Fig. 3 Dynamics of macrofauna diversity indexes along the mangrove swamp transect
a near Deyao village b near Hongzhai village
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Fig.4 The hierarchical cluster dendrogram of macrofauna communities at different sampling plot in mangrove swamp transect
a near Deyao village b near Hongzhai village
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Fig.5 NMMDS ordination of macrofauna communities at different sampling plot in mangrove swamp transect
a = 0.09 near Deyao village Stress = 0.09 b = 0.08 near Hongzhai village Stress = 0.08
2.6
222 /m’ > 185 /m’
> 144 /m*> > 103 /m’ 2-way ANOVA
p>0.05 »>0.05
86.3 g/m* > 4.1 gm" > 43.5 ¢/m’ > 31.6 g/m’
» <0.05 »>0.05 »>0.05
1.7306 > 1.6042 > 1.4584 > 1.3932
»>0.05 »<0.01
p>0.05
220 /m* > 201 /m* > 168 /m’ > 102
/m’ p>0.05
p >0.05 50.8 ¢/m° > 33.4 g¢/m* >
23.9 ¢/m* > 21.4 g/m’ p>0.05
p> 0.05 1.5542 > 1.5535 > 1.5437 >
1.3112 »>0.05
»<0.01 »<0.01
2.7
4
5
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Table 4 The correlation between the mean biomass density and diversity indexes of macrofauna with mangrove community characteristics

NS WE
[tem Tree heicht Tree crown Tree crown Base ¢ Stem height Average
ree fielg North x South West x East ase cover under branch density
D . . . . .
. ) NS NS NS NS NS -0.685"
Biomass of crustacean
. NS NS NS NS 0.627 " -0.555"
Biomass of crustacean
D . . . .
. -0.878 " NS NS -0.893 " -0.851"" NS
Biomass of polychaeta
D . . . . .
. . -0.606 " NS NS -0.687" NS NS
Biomass of others
D . . . . .
. NS NS NS NS NS 0.613"
Density of crustacean
i NS NS NS 0.562 " 0.735"" NS
Density of mollusck ’ ’
D . . , .
. -0.636" -0.615" -0.644" -0.702" -0.624" NS
Density of others
i NS NS NS 0.580 " NS NS
Density of others e
D .
. NS NS NS NS NS 0.640 "
Total density
H .
. NS NS NS NS 0.554 " NS
Total density
D . , ,
L -0.750 " NS NS -0.722*" -0.628" NS
diversity indexes of polychaeta
L -0.703 " -0.697 " -0.653" -0.722*° -0.690 " NS
diversity indexes of mollusck
m L -0.878 " -0.730" -0.727" -0.833"" -0.806 " NS
Ttotal diversity indexes
H .
m L -0.575" NS NS NS -0.734 " NS
Total diversity indexes
#*p<0.05 *"p<0.01 NS p >0.05 D Deyao village H Hongzhai village the same below
3
12
3 1
- - 0~35m 2.40
m 1.00% 49. 6% 27.3 o/ke
2 - - 35~215m
+ 2.27T m 0.88%
46.3% 40.8 g/ke 3
- 215 ~405 m + 1.54 m
0.35% 32.8% 29.3g/kg
4
1 0~90m 340 ~420 m - -
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3 100 ~160 m
0.57%
470 m -
0.03%

1.94 m

0.2%

40.6% pH 6.1

35.9% pH

20.8% pH 6.8

5

24.7% pH 6.4

2 90 ~100 m 160 ~340 m -
+ 2.46 m 0. 60%
2.54 m
6.3 4 420 ~
+ 0.6l m

Table 5 The correlation between the mean biomass density and diversity indexes of macrofauna with environment factors

I Organic H
tem Distance reame Salt Sand Slit Clay b
matter
H
. NS NS NS NS NS NS -0.562"
Biomass of crustacean
D . . . . . .
. . 0.696 * NS NS NS -0.628" NS NS
Biomass of polychaeta
b NS 0.760 " 0.787** NS NS NS NS
Biomass of mollusck ’ e e
i NS NS NS NS NS 636 " NS
Biomass of mollusck ; ; ; ’ -
D
. NS NS NS NS NS L710" NS
Biomass of others
. . 0.554* NS NS NS NS NS 0.723**
Biomass of others
m . NS -0.712*¢ -0.679" NS -0.611"° .638 " NS
Total biomass
. NS NS NS NS NS .621° NS
Total biomass
D . . - - .
. NS -0.866"" -0.611" NS NS .697 " NS
Density of crustacean
b NS 0.679* 0.645* NS NS 751 ** NS
Density of mollusck ; e e . : ’ ;
H . . . .
. NS 0.736 ™" 0.595*" NS 0.627" NS -0.704 "
Density of mollusck
D .
. NS NS NS NS NS .690 " NS
Density of others
. NS NS NS NS NS NS 0.662 "
Density of others
. NS -0.886"" -0.759 ** NS -0.607 " .805 " NS
Total density
b 0.894 " NS NS 0.762"" 0.898 ** NS NS
diversity indexes of mollusck ’ ’ e
D §
. L 0.920 " NS NS 0.768 ** —-0.840 " NS NS
Total diversity indexes
i NS NS NS NS NS NS 0.680 "
diversity indexes of mollusck ’
H . .
NS NS NS NS NS NS 0.606 *

Total diversity indexes
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