Vol. 28(2):79-94

Ocean and Polar Research

June 2006

s

7%
A EG% A 96-144]

Environmental Factors and Variation Characteristics of
Zooplankton Communities in Gamak Bay

Seong Yong Moon, Ho Seop Yoon, Ho Young Soh, and Sang Duk Choi”*
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Chornnam National University, Yeosu 550-749, Korea

Abstract : Spatio-temporal patterns in the zooplankton communities, physicochemical environmental
factors, and dominant species were examined in Gamak Bay from April, July, September, and November,
2003. A total of 40 taxa were sampled with a mean abundance of total zooplankton ranging from 270~1,803
inds/m®. The most abundant species was Acartia erythraea, followed by Eurytemora pacifica, Podon
polyphemoides, A. omorii, and Paracalarus parvus s. | during the study period. Multivariate analysis
revealed significant differences in community structure among three regions: the middle part of the
sampling area (B), sites 1, 2 (A) and other sites (C). The number of species and diversity (") varied
significantly among the three regions (p<0.05), but no differences in the mean abundances were observed
(p>0.05). In order to investigate factors affecting the correlations between the abundance of dominant
species, all zooplankton and environmental factors ware calculated using a correlation analysis. Of these,
the abundance of dominant taxon showed positive correlation with seawater temperature, salinity and
dissolved oxygen (p<0.05). In statistical analysis showed that the environmental factors influencing the
variation of the communities were predominantly temperature, salinity, and dissolved oxygen.
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Fig. 1. A map showing sampling stations in Gamak Bay.
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Fig. 2. Variation of environmental variables at the sampling sites in Gamak Bay, 2003.
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Table 1. The list of zooplankton occurred during the study period in Gamak Bay.

Month

Speci
pecies April

July September November

Noctiluca scintillans *
unidentified Trachymedusae spp.
unidentified Siphonophorids
unidentified Anthomedusae sp
unidentified Semaeostomids
unidentified Ctentophorid sp.
Penilia avirostris

Podon polyphemoides

Evadne tergestina

Acartia omorii

A. erythraea

A. pacifica

A. sp.

Calanus pacificus *
C. sinicus

Centropages abdominalis *
C. dorsispinatus

Eurytemora pacifica *
Labidocera acuta

L. rotunda

Paracalanus parvus s. 1 *
Pseudodiaptomus marinus *
Tortanus forcipatus

Corycaeus affinis *
Oithona sp. *
unidentified harpacticoids

copepod nauplii *
copepodites

undentified amphipods *
unidentified cumacea sp. *
unidentified ostracods

Cirriped nauplii and cyprii *
Sagitta crassa

S. enflata
Oikopleura dioica
Decapod larvae
Polycheate larvae
Gastropod larvae
Bivalve larvae
Ophiopluteus larvae
Fish eggs and larvae

* ¥ ¥ *

* X ¥ %

*

* K K K N ¥

* * *
* * *
*

* K X X *®

*
*

* X F K ¥ * * X ¥
* K ¥ ¥ *
* K O* K K K X ¥

* %
* *
* K ¥ ¥ * *

L I R R R
*

*appearance.
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Fig. 3. Composition of major taxa in zooplankton com-
munity in Gamak Bay in April 2003.
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Fig. 4. Composition of major taxa in zooplankton com-
munity in Gamak Bay in July 2003.
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in abundance of dominant zooplankton in Gamak Bay in April, July, September and
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Fig. 9. Dendrogram of Bray-Curtis similarity and non-
metric multidimensional scaling(NMDS) ordina-
tions plot of sampling sites based on abundance
of zooplankton in Gamak Bay in April 2003.
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Fig. 10. Dendrogram of Bray-Curtis similarity and non-
metric multidimensional scaling(NMDS) ordina-
tions plot of sampling sites based on abundance
of zooplankton in Gamak Bay in July 2003.
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Table 2. Results of the ANOSIM and pair-wise tests for
difference on zooplankton community between
groups of Gamak Bay. Analyses groups of the
Bray-curtis transformed data.

Zooplankton
Global R p value
Global test 0.948 0.001
Groups compared
April avs.b 0.796 0.029
avs.c 1.000 0.018
bvs.c 1.000 0.008
Global test 0.844 0.002
Groups compared
July avs.b 1.000 0.022
avs.c 1.000 0.333
bvs.c 0.677 0.022
Global test 0.705 0.002
Groups compared
September avs.b 0.500 0.300
avs.c 0.833 0.008
bvs.c 0.721 0.028
Global test 0.757 0.001
Groups compared
November avs.b 0.920 0.012
avs.c 0.778 0.100
bvs.c 0.654 0.012
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P=0.001)= ¥ 2ol B
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£ 2hH R A (Tables 3~6), 4= E. pacifica, 8257 ¥
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velgtow, 7¥0l= P parvus s. 1, C. abdominalis,
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M B 717I0W 98l AiEe g 9 7R7T Al
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Table 3. Summary of results from a SIMPER analysis, comparing the major aspects of the zooplankton communities
across the three groups in Gamak Bay on April 2003.

Group Species Contribution (%) Accumulation (%)
Eurytemora pacifica 41.39 41.39
A Copepodite 22.17 63.56
Polychaete larvae 16.41 79.96
Acartia omorii 11.04 91.01
Eutytemora pacifica 33.21 33.21
B Copepodite 22.23 55.44
Acartia omorii 20.61 76.04
Calanus sinicus 6.5 82.54
Centropages abdominalis 18.50 18.50
c Acartia omorii 15.96 34.46
Paracalanus parvus s. 1 15.02 49.48
Eurytemora pacifica 14.17 63.65
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Table 4. Summary of results from a SIMPER analysis, comparing the major aspects of the zooplankton communities
across the three groups in Gamak Bay on July 2003.

Group Species Contribution (%) Accumulation (%)
Paracalanus parvus s. | 20.63 20.63
A Centropages abdominalis 20.55 41.29
Oithona sp. 18.00 59.19
Acartia omorii 17.50 76.69
Evadne tergestina 11.19 11.19
B QOikopleura dioica. 10.96 22.15
Decapod zoea and mysids 10.96 33.11
Pseudodiaptomus marinus 10.65 43.75
Evadne tergestina 13.82 13.82
C Paracalanus parvus s. 1 12.15 2597
Oikopluera dioica. 9.54 35.51
Decapod zoea and mysids 9.54 45.04

Table 5. Summary of results from a SIMPER analysis, comparing the major aspects of the zooplankton communities
across the three groups in Gamak Bay on September 2003.

Group Species Contribution (%) Accumulation (%)
Acartia erythraea 16.07 16.07
A Acartia sp. 12.26 28.33
Tortanus forcipatus 10.32 38.65
Copepodite 9.01 47.66
Acartia erythraea 22.83 22.83
B Tortanus forcipatus 11.97 34.80
Acartia sp. 10.98 45.78
Sagitta crassa 10.07 55.85
Acartia erythraea 16.41 16.41
C Tortanus forcipatus 13.72 30.13
Sagitta crassa 11.13 41.26
Oikopleura spp. 8.83 50.09

Table 6. Summary of results from a SIMPER analysis, comparing the major aspects of the zooplankton communities
across the three groups in Gamak Bay on November 2003.

Group Species Contribution (%) Accumulation (%)
Acartia erythraea 28.21 28.21
A Acartia omorii 21.23 49.44
Tortanus forcipatus 12.51 61.95
Copepodite 11.80 73.74
Acartia erythraea 19.38 19.38
B Tortanus forcipatus 18.88 38.26
Acartia omorii 13.52 51.78
Sagitta crassa 11.27 63.05
Acartia erythraea 41.46 41.46
C Tortanus forcipatus 33.27 74.74
Sagitta crassa 9.16 83.90

Oikopleura dioica. 9.00 92.90
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Fig. 13. Abundance of the zooplankton species that contributed most to the breakdown of average similarities(SIM-

PER) within the respective sites.

Table 7. The results of Spearman rank order correlation between the dominant species and environmental variables

in Gamak Bay. *, P<0.05; *, P<0.01; and ns is

not significant.

Species Temp Salinity pH DO COD Chl
Acartia erythraea 0.876" —0.809" ns ns ns 0.445"*
Acartia omorii ns 0.296" -0.492" 0.559" ns ns
Paracalanus parvus s. | ns ns ns ns -0.400"" ns
Calanus sinicus -0.577" 0.441"" ns ns ns ns
Centropages abdominalis ~ —0.559" 0.625" ns 0.459" ns -0.495"
Eurytemora pacifica -0.747" 0.484 ns ns ns ns
Sagitta crassa 0.439" -0.389" ns ns ns ns
FEvadne tergestina ns ns ns -0.304° ns ns

BA& AFNME 4. erythraea, A. omorii, E. pacifica’t
Group BoA =2 23] MAIFE BI2H, P parvus s. 1
7} E. tergestina= Group CA &2 &8 7ML et
WekFig. 13).
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