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Niche analysis of dominant species of macrozoobenthic community in the southern
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Abstract: A quantitative survey to determine the composition of the macrobenthic communities in the southern Yellow Sea
was conducted in April 2011. Over 100 species of macrobenthos were identified. Twenty dominant species, belonging to 17
families, 3 classes and 3 phyla, were determined via rank abundance curve analysis. Surface deposit feeding, motile, jawed
feeders (27.6% ) were the feeding group with the highest relative abundance values, while surface deposit feeding, sessile,
tentaculate feeders were the least abundant (1%). The Yellow Sea Cold Water Mass benthic community was dominated by
both carnivorous, motile, non-jawed species and carnivorous, motile, jawed feeders, making up 32.3% and 29.7% of the
community composition. In the Mixed community the trophic groups were dominated by both surface deposit feeding, motile,

jawed and burrowing, motile, non-jawed feeders (46% and 30%, respectively). Surface deposit feeding, motile, jawed
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feeders (32.8%) was the most abundant macrobenthos category in the Eurythermal community, while in the Yangize River
Estuary community burrowing, motile, non-jawed and surface deposit-feeding, motile, non-jawed feeders represented
43.8% and 31.3% of the total abundance, respectively. The Shannon-Wiener Niche Breadth index, the Pianka Niche
Overlap index, the outlying mean index (OMI) and the tolerance index ( TOL) were used to analyze the relationships of the
dominant species and environmental factors. Four indices were significantly different among species. Thyasira tokunagai,
Onuphis geophiliformis, Ninve palmata, Ophiura sarsii vadicola, Ehlersileanira hwanghaiensis and Glycinde gurjanovae had
large niche breadths. The OMI varied from 0.23 to 4.95. Paralacydonia paradoxa and Glycera tenuis had higher values of
OMI (4.95 and 4.78) than that of any other species and the most marginal niche positions of all the dominant species
examined. N. palmata (0.23) and Kuwaita heteropoda (0.38) had relatively non-marginal niche positions, and occurred in
average conditions across the sampled sites. The tolerance index ranged from 0.13 to 3.85. Sigambra bassi (3.85) , Nephtys
oligobranchia (2.46) and E. hwanghaiensis (2.25) were the main contributors to the tolerance index. OMI analysis
indicated that two species with lower tolerances ( narrower niche breadths; more specialized species) were G. tenuis and
Paramphicteis angustifolia. Niche overlaps varied from 0 to 0.95. Scoletoma longifolia and N. palmata had a niche overlap
value close to 0.95. The significance of the OMI analysis random permutation test demonstrates that niche segregation of
Glycera chirort, G. tenuis, Notomastus latericeus, Ophelina acuminate and O. sarsii vadicola is effective along a given
environmental gradient (e.g., depth, water bottom temperature, salinity, median sediment size, total organic carbon and
total nitrogen). Using hierarchical clustering ( CLUSTER) with between-group linkage and non-metric multidimensional
scaling (NMDS) , the 20 dominant species were classified into three groups: generalist species, typical habitat species and
specialist species. We also used Principal Coordinates Analysis to visualize the distribution patterns of dominant species in
different habitats. Niche breadth and niche overlap of each species were strongly related to functional feeding groups, habit/
behaviors of species, spatial distribution, species abundance and habitat conditions. This reveals the differing abilities of

species to effectively utilize their environmental resources.

Key Words: macrozoobenthos; dominant species; niche; niche breadth; niche overlaps; the southern Yellow Sea
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Table 1 The dominant species of macrozoobenthos
1] Phylum 2 Class i Family T Species

HATEWYI] Annelida Z B Polychaeta

P2 s%17] Echinodermata
HARZIYIT] Mollusca

HIEREA Ophiurcidea
WFE4M Bivalvia

RYPAFF Lumbrineridae

R %% HE # B} Onuphidae
B Rl Sigalionidae
Wb #EEL Glyceridae

WAL Nephtyidae
AWV R} Goniadidae
F#7 BB} Lacydoniidae
& HF} Pilargiidae
FEHE} Paraonidae
/K B Capitellidae
U S} Opheliidae
KF Al Magelonidae
WA HBE Ampharetidae
HigEFRl Ophiuridae
R AA AL Nuculanidae
BABEEAFRL Nuculidae

S RBIRIN A Kuwaita heteropoda
KRBT Scoletoma longifolia
FHRRU A Ninve palmata
WRBARKRSEIE B Onuphis geophiliformis
HOF IR S I Ehlersileanira hwanghaiensis
KWV Glycera chirori

G WIVP AT Glycera tenuis

UG WIVPZE Nephtys oligobranchia
HATHWIEE Glycinde gurjanovae
R Paralacydonia paradoxa
URETEH Sigambra bassi

Mg . Aricidea fragilis

U5 B Notomastus latericeus

FHIEITE Ophelina acuminate
R F- V4 Magelona cincta

FIFTH Paramphicteis angustifolia
WKEEREWE R Ophiura sarsii vadicola
HABRIEMS Portiandia japonica

H SRS Nucula nipponica

R IEWAF} Thyasiridae MR Thyasira tokunagai
2.2 PLHAFHIRERFIEBURH X B 25 (8] 434
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Table 2 The functional feeding groups, habit/behavior groups, niche breadth, OMI index, Tolerance index of dominant species from southern

Yellow Sea

Wb P Bl Niiets 2y A S B OMI 5%k 1t} 57 H 5L P
Species No. FFG and HBG Niche breadth OMI TOL

S RRFRD R S1 SMJ 1.37 0.38 1.94 0.807
KRR S2 SMJ 1.58 0.41 1.92 0.65
FEHRIE S3 SMJ 2.07 0.23 1.48 0.47
BRI DRSS 1 S4 CMJ 2.11 0.75 1.87 0.18
BV A B ol S5 CMJ 1.91 0.78 2.25 0.297
Kb s S6 CDJ 1.89 2.81 0.55 0.006
SN H WY % S7 CDJ 1.91 1.39 0.85 0.112
SEBRG W) VD A S8 CcMJ 1.52 2.52 2.46 0.07
EIERLY/NOE S S9 CDJ 1.35 4.78 0.13 0.01
P2 S10 BMX 1.24 4.95 0.60 0.054
R E Si1 CM] 1.39 1.47 3.85 0.362
Mg B SI12 SMX 1.56 1.03 1.50 0.528
Rl S13 SMX 1.33 3.35 0.69 0.042
RG] Si4 BMX 1.68 3.39 1.46 0.005
R T ae S15 SDT 1.66 2.18 0.71 0.055
A e S16 SST 1.39 0.49 0.41 0.81
KB [ 2 S17 CMX 1.92 3.11 1.92 0.001
H AL I iy S18 FDP 1.59 1.15 1.76 0.269
H AW ks S19 FDP 1.68 1.52 0.70 0.175
R B $20 FDP 2.15 0.69 0.87 0.199

FFG ; Functional feeding group; HBG ; A= 38/47 3 24 # Habit/Behavior Groups; SMJ: & 3 A i, )2 VI U & Surface deposit-feeding,
Motile, Jawed; CMJ: i3 A0 [N & # Carnivore, Motile, Jawed; CDJ; 2125 A @l , A&7 Carnivore, Discretely Motile, Jawed ; SMX : & 3l JG#li |
FIZVIBEUE # Surface deposit-feeding, Motile, Non-jawed ; BMX: 123} JCHll , 7UE & Burrowing, Motile, Non jawed ;SDT: iz 3h A T K2
TIBWIECE# Surface deposit-feeding, Discretely motile, Tentaculate; SST; [# % A= % . A ik F . R JZ VI EE #E Surface deposit-feeding, Sessile,
Tentaculate; CMX ; i3] JGH A # Carivore, Motile, Non jawed; FDP . iz W JEEH Filter-feeding, Discretely motile, Pumping; AN
HIFR 5 P AE/NT 0.05

F 3 NIEIN T OMI 25— FE “HEFP R AHSC R 8L, & 4 9B PE 3R 7E OMI 7B af — R e — HE il
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Fig.3 The distribution of dominant species on environmental gradients using the OMI analysis

TOC ; B H HLAK Total organic carban; TN : £1% Total nitrogen ; Dep : /K Depth ; Sal : £5 & Salinity ; Temp : JE8 /27K Bottom water temperature ; MG ; {1

BRI Median grain size

*3 HEEFE OMIHFHHHEXXR

Table 3 Correlation coefficients for the first two axes and 6 environmental variables of OMI analysis

HER Al KB oK it g 5 SE RN AR
Axes Depth Temperature Salinity Total nitrogen Total organic carbon Median grain size
55150 Axis 1 0.617 -0.282 0.348 0.518 0.560 -0.383
552 %l Axis 2 -0.147 -0.368 -0.293 0.082 0.052 -0.046

2.4 LR ESHE

PEHAFMREA S B EAVEFITE 0—0.95 Z[A] (£ 5) , 45 REV], KRR &M EM R &AL

MEBERAK, 7 0.95, FAERRD RS FEMGYDRNEREN 0.70, KRR

EE R VD A oA 5

T HW YA EBES )R 0.82 A1 0.89, KWy vh &= 515 15 H | 4055 W) Vb & A1 U420 B il 5 B E 4351 M 0.87 .
0.77 F10.67, W55 b F A K FYb AR TSN 0.69, U i AR B R A ESME N 0.64, H A HA Bk
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Table 4 11—S5 Species scores from both the first and the second axes performed by OMI analysis

WFh 55 15 552 % YFh o5 1 55 2
Species Axis 1 Axis 2 Species Axis 1 Axis 2
S RBIRD & -0.262 0.192 REER -1.186 0.098
KRR AR -0.005 0.574 GUIETES -0.689 -0.574
FERRIE 0.273 0.337 LG -1.802 -0.096
BRI DB A 1 0.796 -0.084 R 1.638 0.771
BV At B 0.813 -0.204 R FP A -0.946 0.930
Kb s -1.648 -0.070 B R 0.339 0.010
ST A -0.669 0.741 toy i AN 2 1711 0.381
FEOMA WD % -0.858 1.038 H AR B 0.986 -0.320
EHERLYROE -2.089 0.549 H A Bk i 1.050 -0.500
PR -2.143 0.123 R LI 0.556 -0.463

x5 W0NMABMBEARBHERE
Table 5 Niche overlaps among dominant species

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 s11  S12  S13  S14 SIS S16  S17  SI8 S19

s2 0.01
S3 0.08 0.95

S4 030 0.09 0.09

S5 0.03 0.1 0.11 025

S6 027 0.12 024 0.05 0.00

S7 003 082 089 004 0.06 027

S8 070 022 023 023 0.00 032 0.18

S9 053 0.1 023 0.16 0.00 077 027 0.51

S1I0 049 0.04 0.03 0.10 0.00 0.67 0.00 052 0.70

SI1 048 0.06 0.08 029 0.16 042 0.10 0.46 056 0.64

SI2 0.00 0.10 0.05 0.14 022 020 021 0.00 0.00 0.00 0.18

SI3 0.00 0.14 030 0.00 0.00 087 033 0.3 074 047 028 0.12

S14 0.02 021 027 007 036 005 022 0.8 005 0.00 000 0.03 0.07

SI5 048 041 057 0.12 0.19 052 0.58 041 069 025 025 000 0.54 0.16

S16  0.04 0.08 0.04 0.59 047 0.00 0.10 0.00 0.14 0.00 025 0.18 0.00 0.02 0.05

S17 0.04 0.02 0.03 058 039 001 0.02 007 000 0.00 008 0.07 000 022 0.0 044

SI8 0.03 0.02 0.07 028 030 000 0.15 0.00 0.00 0.00 008 0.06 0.00 001 023 0.08 042

S19 0.10 0.08 0.11 0.72 040 0.00 0.00 0.00 0.00 0.00 0.18 0.13 0.00 0.03 0.05 037 0.19 0.17

$20  0.13 0.08 0.12 075 0.37 0.00 0.09 0.03 0.00 0.00 033 0.16 0.00 008 0.15 051 027 031 071
R BMEEERT 0.6 #

2.5 WMEIREFIAR B 2 YR HET

B AR 2 FE AT A AR AT (I 5) AR 20 AMLEF 0 4 241,55 1 AR AR YD
T SRRV, 5 2 AR HOK PR RIIER 26 3 IR, 26 4 IR IL SR, AR 248 HE
e BT T 5i 22 K0 (Stress ) 2 0.12, R ARRE I Z4E B HERE A A AR 23 M5 2R 5 OMIL 23 B A 345 s 1]
AR AE R B (B 3) BB SOV T R R T R TSR S ) 35 h Al B AR DA AR S AR IR
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Fig.4 Niche position and niche breadth distributed on the first two axes of OMI analysis
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