Population dynamics and marine community structure

around JBG station
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SUMMARY

(3 & 2 o B

I. Title

Population dynamics and marine community structure around ]BG

station
[l. Purpose and Necessity of R&D

- The purpose of this study is to identify the changes in the
community structure caused by various disturbance factors and to
collect the data of the major marine populations around Jang Bogo
station (JBG statation).

- Antarctica is one of the continents with the lowest human activities,
making it an ideal place to study natural disturbances such as climate

change.

- Research on coastal ecosystems for population dynamics and marine
community structure of JBG station, established in 2014, was

insufficient.

- Therefore, we identified the changes in the community structure of
marine organisms around the JBG station due to various disturbance
factors and collected the population data of major marine organisms

to accumulate long-term and systematic data in this study.

IIl. Contents and Extent of R&D

- Establishment of the framework for analysis of long-term ecological

research based on the coast around JBG station

- Analysis of image data and evaluation of ecological index for marine



community

- Identification of patterns in benthic community response for

disturbance factors

- Collection and analysis of the data on changes in major populations
around the JBG Station

- Establishment of demographic table in Adamussium colbecki

- Identification of changes in marine community structure

IV. R&D Results

- Establishment of the framework for analysis of long-term ecological

research based on the coast around ]JBG station

: Based on the underwater video data collected from around the JBG
station, the front of pier of JBG station was selected as a long-term
ecological monitoring site. From 2012 to 2018 (except 2013), seven
years of data were collected and the analysis was performed by
setting to 1x 1m to ensure the representativeness of the community
structure.

- Analysis of image data and evaluation of ecological index for marine
community

: The species list and percent coverage of marine benthic organism
around JBG station were measured. As the results of the community
ecological index, species diversity index increased gradually, but

dominance index decreased.

- Identification of patterns in benthic community response for

disturbance factors

: The anthropogenic and natural disturbance factors were established
to identify the community response, and the hypothesis setting and

experimental design for the study were completed.

- Collection and analysis of the data on changes in major populations
around the JBG Station

Antarctic scallops (Adamussium colbecki) of 389 individuals were
randomly collected and transported to Korea by using Araon, and we
measured various morphological parameter throughout 2018-2019.

- Establishment of demographic table in Adamussium colbecki



Height-age equation of A. colbecki was calculated by the method
according to Heilmayer et al. (2003). Comparisons between scallop age
predictions and actual observations suggested that the growth rate of
young scollops was reduced, which may affect the survival rate of

young individuals.

Identification of changes in marine community structure

: An additional control was set up to investigate the changes in the
community structure of marine organism by operation of JBG station,
and the community structure of this control was very similar to that
of around ]BG station. Differences in the community structure among
study years were analyzed using cluster analysis and multidimensional
array analysis. After disturbance caused by the construction of JBG
station, the benthic community is gradually stabilized, and a
conceptual model was established for the recovery pattern of the

marine community.

V. Application Plans of R&D Results

- Research on Antarctic scallops requires continuous monitoring based
on this data to analyze the growth characteristics of each individual
age according to the year change and to develop age-specific growth
rates. Moreover, additional studies are also needed to estimate the
effective population size through fertility analysis and genetic analysis
of the population.

In this study, the framework of a long-term research based on
ecosystem analysis was established. Based on the method, it is
possible to conduct long-term and systematic research on JBG station.

The research and long-term data on coastal ecosystem around ]BG
station are expected to provide scientific research data needed to
establish policies to protect Antarctic coastal ecosystem and
environmental conservation.
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E L ARIINA o REeA BaE F 2%
Taxa
Porifera Cnidaria
Dendrilla antarctica Topsent, 1905 Urticinopsis antarctica (Verrill, 1922
Isodictya setifera (Topsent, 1901) Aleyonium antarcticum Wright & Studer, 1889
Homaxinella balfourensis (Ridley & Dendy, 1886)  Clavularia frankliniana Roule, 1902
Haliclona tenella (Lendenfeld, 1887) Hydractinia sp.
Polymastia invaginata Kirkpatrick, 1907 Diplulmaris antarctica Maas, 1908
Sphaerotylus antarcticus Kirkpatrick, 1907 Mollusca
Inflatella belli (Kirkpatrick, 1907) Latermula elliptica (P. P. King, 1832)
Nemertea Neobuccinum eatoni (E. A. Smith, 1875)
Parborlasia corrugatus (Mclntosh, 1876) Tritoniella belli Eliot, 1907
Echinodermata Annelida
Odontaster validus Koehler, 1906 Metalaeospira pixelli (Harris, 1969)
Diplasterias brucei (Koehler, 1907) Och I'Opl'l.\'b‘l
Acodontaster hodgsoni (Bell, 1908) Fragilariopsis spp.
Ophiosparte gigas Koehler, 1922 Unknown spp.
Sterechinus neumayeri (Meissner, 1900) Rhodophyta
Arthropoda Crustose coralline algae
Ammothea clausi PlefTer, 1889 Iridaea cordata (Tumer) Bory de Saint-Vincent, 1826

- o Aol A FrIZ|H FH s FEckild @ dEA] SAHF

2 Sphaerotylus antarcticus, Clavularia frankliniana, Hydractinia sp.,

Fragilariopsis  spp., Iridaea cordata, Alcyonium antarticium,

Metalaeospira pixell= J = JAcH(2H 7-1, 7-2).

a9 7-1. A7 AaelAd #EYE diEAdd -1 F. (A Sphaerotylus

antarcticus, (B) Clavularia frankliniana.

_24_



O 7-2. AT oA BEE i 4 L. (C) Hydractinia sp., (D)
Fragilariopsis spp., (E) Iridaea cordata, (F) Alcyonium antarticium,
(G) Metalaeospira pixell
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Composition and structure of the marine
benthic community in Terra Nova Bay,
Antarctica: Responses of the benthic
assemblage to disturbances
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Young Wook Ko, lan Hawes®, Sa-Heung Kim®, Ji Hee Kim**, Sang Rul Park **

1 Department of Earth and Marine Sciences, Jeju National University, Jeju, Republic of Korea, 2 Dep it
of Polar Life Sclences, Korea Polar Research Institute, Incheon, Republic of Korea, 3 Estuarine & Coastal
Ecology Laboratary, Department of Marine Life Sciences, Jeju National University, Jeju, Republic of Korea,

4 Coastal Marine Fiald Station, University of Waikato, Sulphur Peint, Tauranga, New Zealand, 5 Marine
Biodiversity Research Institute, INTHESEA KOREA Inc., Jeju, Republic of Korea

Abstract

The community structure and assemblages of marine benthic organisms were investigated
in coastal areas near the Jang Bogo Antarctic Research Station in Terra Nova Bay during
the 2012-2018 summer seasons. We also examined the recovery pattern of marine benthic
organisms following disturbance due to the construction of the Jang Bogo Station. A total of
26 taxa were identified in the study area during the experimental period. Species number
and diversity indices (richness, evenness, and diversity) were relatively low compared to
dalta previously reported from Terra Nova Bay. Sphaerolylus antarcticus, Clavularia frank-
liniana, Hydractinia sp., Iridaea cordata, Fragilariopsis spp., Alcyonium antarcticum, and
Metalaeospira pixelli were the dominant species in this area. Of these, the diatom Fragilar-
iopsis spp. were the most abundant species, indicating their key role in maintaining the
marine benthic community and controlling biogeochemical cycling. During the construction
of the Jang Bogo Station, sediment coverage increased and diatoms declined due to the
release of sediment into the coastal area. In February 2014, one month after the disturbance
due to cyclone, the diatom coverage increased dramatically and thereby species number,
richness index, and diversity index steadily rose from 2015 to 2018. However, non-metric
multidimensional sealing ordination analysis of species similarities among sampling times
showed that community structure had not completely recovered by 2018. Thus, long-term
monitoring is required to elucidate the post-disturbance settlement mechanisms of marine
benthic arganisms at the study area in Terra Nova Bay.

Introduction

Antarctica, Earth's southernmost continent, is approximately 14.2 million km® and is almost
completely covered by an ice sheet. The Antarctic marine environment is one of the most

PLOS ONE | hitps-ficol.org/10.1371fjoumal. pone. 0225551
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