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PART 1

landfall of Maemi. Moreover, the indirect
precipitation could intensify due to the
abundant low-level moisture supply to the
frontal zone by the southerly wind on the east
side of the TC.

Climate Change Sciences
1-1

Baek, Eun-Hyuk, Joo-Hong Kim, and 2 others.
2013. “Favorable Versus Unfavorable
Synoptic Backgrounds for Indirect
Precipitation Events ahead of Tropical
Cyclones Approaching the Korean Peninsula:
A Comparison of Two Cases”. Asia-Pacific
Journal of Atmospheric Sciences, 49(3):
333-346.
doi: 10.1007/s13143-013-0032-z

1-2

Bajish, C. C., S. Aoki, B. Taguchi, N. Komori, and
S.-J. Kim. 2013. “Quasi-Decadal Circumpolar
Variability of Antarctic Sea Ice”. SOLA, 9(1):
32-35.
doi: 10.2151/sola.2013-008
Decadal variability of Antarctic sea ice and a
role of ocean dynamics are examined with sea
ice concentration (SIC) and sea surface
temperature (SST) derived from satellite
microwave observation and obtained by a
high resolution coupled ocean-atmosphereice general circulation model (CGCM). Sea ice
observations revealed a circumpolar
variability of sea ice edge (SIE) on
quasi-decadal time scale. SST also showed
variation on similar time scale with warm
(cool) anomaly roughly corresponding to
retreat (extension) of SIE at negative
(positive) southern annular mode (SAM).
CGCM run without anthropogenic forcing and
volcanic eruptions revealed that the leading
mode of SIC is quasi-circumpolar pattern with
a dominant time scale of 12-17 years and the
leading mode of SST also has a similar pattern
with the SIC showing a high degree of inverse
correlation. The modeled SAM significantly
correlates with these leading modes of both
SIC and SST, representing the same structure
with the observations. This indicates that the
oceanic natural variability is the key to
understand the quasi-decadal variability in
sea ice.

This study identifies favorable synoptic
backgrounds for indirect precipitation events
over the Korean Peninsula that occur well in
advance of tropical cyclone (TC) landfall. Two
TCs, i.e., Rammasun (2002) and Maemi
(2003) that made landfall and produced
heavy rainfall over the Peninsula are
compared. Although both had a remarkably
similar accumulated rainfall pattern over the
peninsula, the temporal evolutions of hourly
rainfall were different. Only Maemi had an
indirect precipitation event in conjunction
with a midlatitude trough to its north. The
confluent flows at middle-toupper levels were
strengthened due to the increased pressure
gradient between the midlatitude trough and
the subtropical high, and the warm advection
by the confluent flows also became stronger
near the confluent zone. By contrast,
Rammasun encountered the subtropical ridge
while moving northward, which results in
slow recurvature and reduction of the
thermal gradient over the peninsula. The
highly baroclinic synoptic backgrounds in the
Maemi case lead to the midlevel
frontogenesis. Budget analyses using the
three-dimensional frontogenesis equation
revealed that the horizontal deformation
forcing had a primary role in generating the
front. The front was associated with a
thermally direct circulation that contributed
to strong ascent and indirect precipitation
over the peninsula well in advance of the

1-3
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Dahl-Jensen, D., Albert, M. R., Aldahan, A.,
Azuma, N., Balslev-Clausen, D., Baumgartner,
M., Berggren, A. -M., Bigler, M., Binder, T.,
Blunier, T.,Bourgeois, J. C., Brook, E. J.,
Buchardt, S. L., Buizert, C., Capron, E.,
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2013. “Technical note on a
track-pattern-based model for predicting
seasonal tropical cyclone activity over the
western North Pacific”. Advances in
Atmospheric Sciences, 30(5): 1260-1274.
doi: 10.1007/s00376-013-2237-6

Chappellaz, J., Chung, J., Clausen, H. B.,
Cvijanovic, I., Davies, S. M., Ditlevsen, P.,
Eicher, O., Fischer, H., Fisher, D. A., Fleet, L. G.,
Gfeller, G., Gkinis, V., Gogineni, S., Goto-Azuma,
K., Grinsted, A., Gudlaugsdottir, H., Guillevic,
M., Hansen, S. B., Hansson, M., Hirabayashi, M.,
Hong, S., Hur, S. D., and 96 others. 2013.
“Eemian interglacial reconstructed from a
Greenland folded ice core”. Nature,
493(7433): 489-494.
doi: 10.1038/nature11789

Recently, the National Typhoon Center (NTC)
at the Korea Meteorological Administration
launched a track-pattern-based model that
predicts the horizontal distribution of tropical
cyclone (TC) track density from June to
October. This model is the first approach to
target seasonal TC track clusters covering the
entire western North Pacific (WNP) basin,
and may represent a milestone for seasonal
TC forecasting, using a simple statistical
method that can be applied at weather
operation centers. In this note, we describe
the procedure of the track-pattern-based
model with brief technical background to
provide practical information on the use and
operation of the model. The model comprises
three major steps. First, long-term data of
WNP TC tracks reveal seven climatological
track clusters. Second, the TC counts for each
cluster are predicted using a hybrid
statistical-dynamical method, using the
seasonal prediction of large-scale
environments. Third, the final forecast map of
track density is constructed by merging the
spatial probabilities of the seven clusters and
applying necessary bias corrections. Although
the model is developed to issue the seasonal
forecast in mid-May, it can be applied to
alternative dates and target seasons following
the procedure described in this note. Work
continues on establishing an automatic
system for this model at the NTC.

Efforts to extract a Greenland ice core with a
complete record of the Eemian interglacial
(130,000 to 115,000 years ago) have until
now been unsuccessful. The response of the
Greenland ice sheet to the
warmer-than-present climate of the Eemian
has thus remained unclear. Here we present
the new North Greenland Eemian Ice Drilling
('NEEM') ice core and show only a modest
ice-sheet response to the strong warming in
the early Eemian. We reconstructed the
Eemian record from folded ice using globally
homogeneous parameters known from dated
Greenland and Antarctic ice-core records. On
the basis of water stable isotopes, NEEM
surface temperatures after the onset of the
Eemian (126,000 years ago) peaked at 8 ± 4
degrees Celsius above the mean of the past
millennium, followed by a gradual cooling
that was probably driven by the decreasing
summer insolation. Between 128,000 and
122,000 years ago, the thickness of the
northwest Greenland ice sheet decreased by
400 ± 250 metres, reaching surface elevations
122,000 years ago of 130 ± 300 metres lower
than the present. Extensive surface melt
occurred at the NEEM site during the Eemian,
a phenomenon witnessed when melt layers
formed again at NEEM during the exceptional
heat of July 2012. With additional warming,
surface melt might become more common in
the future.

1-4

1-5

Ho, Chang-Hoi, Joo-Hong Kim, and 6 others.
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Jeong, Jee-Hoon, Hans W. Linderholm,
Sung-Ho Woo, Chris Folland, Baek-Min Kim,
Seong-Joong Kim, and Deliang Chen. 2013.
“Impacts of Snow Initialization on
Subseasonal Forecasts of Surface Air
Temperature for the Cold Season”. Journal of
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Off-Equatorial Sea Surface Temperature
Forcing Associated with Central Pacific El
Niño in More Frequent Tropical Cyclone
Movements toward East Asia”. Journal of
Climate, 26(8): 2534-2545.
doi: 10.1175/JCLI-D-12-00287.1

Climate, 26(6): 1956-1972.
doi: 10.1175/JCLI-D-12-00159.1
The present study examines the impacts of
snow initialization on surface air temperature
by a number of ensemble seasonal
predictability experiments using the NCAR
Community Atmosphere Model version 3
(CAM3) AGCM with and without snow
initialization. The study attempts to isolate
snow signals on surface air temperature. In
this preliminary study, any effects of
variations in sea ice extent are ignored and do
not explicitly identify possible impacts on
atmospheric circulation. The Canadian
Meteorological Center (CMC) daily snow
depth analysis was used in defining initial
snow states, where anomaly rescaling was
applied in order to account for the systematic
bias of the CAM3 snow depth with respect to
the CMC analysis. Two suites of seasonal (3
months long) ensemble hindcasts starting at
each month in the colder part of the year
(September–April) with and without the
snow initialization were performed for 12
recent years (1999–2010), and the
predictability skill of surface air temperature
was estimated. Results show that
considerable potential predictability
increases up to 2 months ahead can be
attained using snow initialization. Relatively
large increases are found over East Asia,
western Russia, and western Canada in the
later part of this period. It is suggested that
the predictability increases are sensitive to
the strength of snow–albedo feedback
determined by given local climate conditions;
large gains tend to exist over the regions of
strong snow–albedo feedback. Implications of
these results for seasonal predictability over
the extratropical Northern Hemisphere and
future direction for this research are
discussed.

1-6

Observational records reveal that the number
of tropical cyclones (TCs) approaching East
Asia in July–October is positively correlated
with sea surface temperatures (SSTs) in the
equatorial and northern off-equatorial central
Pacific (CP) oceans, indicating the significant
impact of CP El Niño (CP-EN). Through
experiments using a Weather Research and
Forecast (WRF) model–based regional
climate model, this study demonstrates that it
is northern off-equatorial CP warming, rather
than equatorial CP warming, that effectively
induces local anomalous steering flows
pertinent to the observed increase in TC
activity over East Asia during CP-EN.
Sensitivity experiments, in which the
prescribed CP-EN-related SST anomaly is
confined near the equator, do not capture the
observed TC increase over East Asia, whereas
those including the off-equatorial region
successfully reproduce observed atmospheric
and TC variabilities. The off-equatorial CP SST
anomaly acts to expand the anomalous
cyclonic response in the Philippine Sea
farther northward. This produces a tunnel
effect in the East China Sea, by which more
TCs move to East Asian coastal regions (e.g.,
east China, Taiwan, Korea, and Japan).

1-7

Kim, Baek-Min, Hyesun Choi, and Seong-Joong
Kim. 2013. “Simulation of climate variability
in upper atmosphere using supercomputer”.
Journal Supercomputing Information, 1(2):
1-8.
Objectives: Tropospheric and stratospheric
atmospheric circulation associated with the
sudden stratospheric warming (SSW) was
investigated by using simulation results of

Jin, Chun-Sil, Chang-Hoi Ho, Joo-Hong Kim,
and 3 others. 2013. “Critical Role of Northern
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doi: 10.1080/02786826.2013.789822
A tandem differential mobility analyzer
(TDMA) was applied to determine the mixing
state of size-resolved submicrometer
particles, in an urban area of Gwangju in
Korea, when enhanced concentrations of
particles were observed (e.g., photochemical
and combustion events). The existence of a
nonvolatile core was identified after
removing volatile species with increasing
temperature up to ~250℃. Data showed that
in the combustion event, the accumulation
mode particles (137–139 nm) increased
significantly and they had a nonvolatile core
coated with volatile species, while in the
photochemical event, the nucleation mode
(15–30 nm) particles enhanced and there was
no such nonvolatile core (i.e., they were
completely evaporated below 250℃). When
hygroscopic growth factor (HGF) of the core
particles was measured in the combustion
event, their values were close to one,
suggesting that they consist of nonvolatile
and nonhygroscopic species like black carbon.
In the photochemical event, the nucleation
mode particles were completely evaporated
at 250℃ and had some volatile fractions at
100℃, unlike pure ammonium sulfate, and
had C and S elements in their TEM/EDS data,
suggesting that they have an internal mixture
of sulfate and organics. Also, the HGF of the
remaining particles after removing volatile
species at 150℃ increased, but not as much as
expected for the case of complete evaporation
of volatile species at this temperature. Data
for evaporative behaviors of
laboratory-generated aerosols (i.e.,
ammonium sulfate and succinic acid) suggest
that evaporation of volatile species in a
well-mixed mixture was delayed compared to
those existing as single species.

Whole Atmosphere Community Climate
Model (WACCM). This paper describes
computational and analytical methods to
obtain the results and examines the SSW
characteristics obtained by WACCM
simulation.
Methods: Korea Institute of Science and
Technology Information (KISTI) super
computer system was used for the simulation
of more than 40 events of SSW by running the
WACCM model 100 years. SSW is identified
based on zonal-mean zonal wind criteria at 10
hPa and 60N. To verify the modeling results,
Modern Era Retrospective-analysis for
Re\-search and Applications (MERRA)
assimilation products and European Centre
for Medium-Range Weather Forecasts
(ECMWF) ERA-Interim reanalysis are used.
Climatological sea surface temperature (SST)
and sea-ice annual cycle are used as the
boundary conditions every year in model
experiments.
Results: The observed stratospheric zonal
mean temperature and wind were
reproduced reasonably well by the model
simulation. Also, the model simulation
captured the frequency and composite
evolution of SSW well similar to the reanalysis
products.
Conclusion: SSW becomes an important
precursor of seasonal prediction of winter
climate variability and extreme weathers.
This study shows that the SSW simulation
using the KISTI super computer is
computationally feasible and the simulation
quality is relatively good since the simulation
reproduces most of the observed SSW
characteristics well.

1-8

Kim, Jaeseok, Shila Maskey, Young Jun Yoon,
and Kihong Park. 2013. “Mixing State of
Size-Selected Submicrometer Particles
During Photochemical and Combustion
Events Measured with the Tandem System”.
Aerosol Science and Technology, 47(7):
746-754.

1-9
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Kim, Jeong-Han, Geonhwa Jee, Changsup Lee,
and Yong-Ha Kim. 2013. “VHF meteor radar at
King Sejong Station, Antarctica”. Advances in
Polar Science, 24(4): 241-247.
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marginal ice zone. In contrast to the marked
warming over the Arctic Ocean in winter,
substantial cooling appears over Siberia and
eastern Asia, linked to the reduction of Arctic
sea ice during the freezing season
(September–March). However, in summer,
very little change is observed in surface air
temperature over the Arctic because
increased radiative heat melts the sea ice and
the amount of turbulent heat gain from the
ocean is relatively small. The heat stored in
the upper ocean mixed layer in summer with
the opening of the Arctic Ocean is released
back to the atmosphere as turbulent heat
fluxes during the autumn and through to the
following spring. This warming of the Arctic
and the reduced sea ice amplifies surface
cooling over Siberia and eastern Asia in
winter.

doi: 10.3724/SP.J.1085.2013.00241
Since 2002, we have been observing the
mesosphere and lower thermosphere (MLT)
region over King Sejong Station (KSS; 62.22°S,
58.78°W), Antarctica, using various
instruments such as the Spectral Airglow
Temperature Imager (SATI), All Sky Camera
(ASC) and VHF meteor radar. The meteor
radar, installed in March 2007, continuously
measures neutral winds in the altitude region
70–110 km and neutral temperature near the
mesopause 24 h ∙ d-1, regardless of weather
conditions. In this study, we present results of
an analysis of the neutral wind data for
gravity wave activity over the tip of the
Antarctic Peninsula, where such activity is
known to be very high. Also presented is
temperature estimation from measurement
of the decay times of meteor trails, which is
compared with other temperature
measurements from SATI and the Sounding of
the Atmosphere using Broadband Emission
Radiometry (SABER) instrument onboard the
Thermosphere Ionosphere Mesosphere
Energy and Dynamics (TIMED) satellite.

1-11 Lee, C. S., J. P. Younger, I. M. Reid, Y. H. Kim,
and J.-H. Kim. 2013. “The effect of
recombination and attachment on meteor
radar diffusion coefficient profiles”. Journal of
Geophysical Research: Atmospheres, 118(7):
3037-3043.
doi: 10.1002/jgrd.50315

1-10 Kim, Seong-Joong, Hye-Sun Choi, Baek-Min
Kim, Sang-Jong Park, Taehyoun Shim, and
Joo-Hong Kim. 2013. “Analysis of recent
climate change over the Arctic using
ERA-Interim reanalsys data”. Advances in
Polar Science, 24(4): 326-338.
doi: 10.3724/SP.J.1085.2013.00326

Estimates of the ambipolar diffusion
coefficient producedusing meteor radar echo
decay times display an increasing trend below
80–85 km, which is inconsistent with a
diffusion-only theory of the evolution of
meteor trails. Data from the 33 MHz meteor
radar at King Sejong Station, Antarctica, have
been compared with observations from the
Aura Earth Observing System Microwave
Limb Sounder satellite instrument. It has
been found that the height at which the
diffusion coefficient gradient reverses follows
the height of a constant neutral atmospheric
density surface. Numerical simulations of
meteor trail diffusion including dissociative
recombination with atmospheric ions and
three-body attachment of free electrons to
neutral molecules indicate that three-body

This study investigates recent climate change
over the Arctic and its link to the
mid-latitudes using the ERA-Interim global
atmospheric reanalysis data from the
European Center for Medium-Range Weather
Forecast (ECMWF). Since 1979, substantial
surface warming, associated with the increase
in anthropogenic greenhouse gases, has
occurred over the Arctic. The greatest
warming in winter has taken place offshore in
the Kara-Barents Sea, and is associated with
the increase in turbulent heat fluxes from the

9
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1-13 Lee, H.-B., G. Jee, and 2 others. 2013.
“Characteristics of global plasmaspheric TEC
in comparison with the ionosphere
simultaneously observed by Jason-1 satellite”.
Journal of Geophysical Research: Space Physics,
118(2): 935-946.
doi: 10.1002/jgra.50130

attachment is responsible for the distortion of
meteor radar diffusion coefficient profiles at
heights below 90 km, including the gradient
reversal below 80–85 km. Further
investigation has revealed that meteor trails
with low initial electron line density produce
decay times more consistent with a
diffusion-only model of meteor trail
evolution.

We compared the global plasmaspheric total
electron content (pTEC) with the ionospheric
TEC (iTEC) simultaneously measured by
Jason-1 satellite during the declining phase of
solar cycle 23 (2002–2009) to investigate the
global morphology of the plasmaspheric
density in relation to the ionosphere. Our
study showed that the plasmaspheric density
structures fundamentally follow the
ionosphere, but there are also significant
differences between them. Although the
diurnal variations are very similar to each
region, the plasmasphere shows much
weaker variations, only approximately 1
TECU day-night difference. By analyzing the
day-night differences in the plasmasphere, we
found that the plasmaspheric contribution to
the nighttime ionosphere does not increase
with solar activity and the largest
contribution occurs during June solstice. The
plasmasphere shows similar seasonal
variations to the ionosphere, except for the
semiannual variation, which is essentially
absent in the plasmasphere. There is also an
important difference in the annual variation:
although the annual variation in the
ionosphere exists regardless of longitude, it
occurs only at American sector in the
plasmasphere. As solar activity increases to
moderate level, the pTEC substantially
enhances from approximately 2 to 4 TECU at
the initial increase of solar activity below
F10.7p = 100 and then quickly slows down
while the iTEC almost linearly enhances.
Although it is well known that magnetic
storms are the major source of plasmaspheric
density depletion, pTEC does not show this
aspect of the plasmasphere probably due to
the relatively small Kp values for high

1-12 Lee, Changsup, Yong Ha Kim, Jeong-Han Kim,
Geonhwa Jee, and 2 others. 2013. “Seasonal
variation of wave activities near the
mesopause region observed at King Sejong
Station (62.22°S, 58.78°W), Antarctica”.
Journal of Atmospheric and Solar-Terrestrial
Physics, 105-106: 30-38.
doi: 10.1016/j.jastp.2013.07.006
We analyzed the neutral wind data at
altitudes of 80–100 km obtained from a VHF
meteor radar at King Sejong Station (KSS,
62.22°S, 58.78°W), a key location to study
wave activities above the stratospheric vortex
near the Antarctic Peninsula. The seasonal
behavior of the semidiurnal tides is generally
consistent with the prediction of Global Scale
Wave Model (GSWM02) except in the altitude
region above ~96 km. Gravity wave (GW)
activities inferred from the neutral wind
variances show a seasonal variation very
similar to the semidiurnal tide amplitudes,
suggesting a strong interaction between
gravity waves and the tide. Despite the
consistent seasonal variations of the GW wind
variances observed at the adjacent Rothera
station, the magnitudes of the wind variance
obtained at KSS are much larger than those at
Rothera, especially during May–September.
The enhanced GW activity at KSS is also
observed by Aura Microwave Limb Sounder
(MLS) from space in its temperature variance.
The observed large wind variances at KSS
imply that the Antarctic vortex in the
stratosphere may act as an effective filter and
source for the GWs in the upper atmosphere.

10
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28(4): 370-378.
doi: 10.1002/jqs.2626

magnetic activity (Kp > 2.5) in the current
study.

A 5.88-m-long core taken from Lake Ulaan
was studied for high-resolution paleoclimatic
changes during the last 17000 years. These
sediments were transported by local westerly
winds and fluvial processes. The records of
total organic carbon, C/N ratio and
weathering intensity suggest that
paleoclimate in the source area of Lake Ulaan
sediment was most humid during the Early
Holocene, humid during the mid-Holocene
and dry in the Late Holocene. The decrease of
humidity through the Holocene is a typical
characteristic of the East Asian monsoon
region. Comparison with lacustrine records of
other Mongolia regions suggests that the
northern boundary of East Asian
summer-monsoon influence could have been
located further north than previously
assumed.on, C/N ratio and weathering
intensity suggest that paleoclimate in the
source area of Lake Ulaan sediment was most
humid during the Early Holocene, humid
during the mid-Holocene and dry in the Late
Holocene. The decrease of humidity through
the Holocene is a typical characteristic of the
East Asian monsoon region. Comparison with
lacustrine records of other Mongolia regions
suggests that the northern boundary of East
Asian summer-monsoon influence could have
been located further north than previously
assumed.

1-14 Lee, J. Y., H.S. Lim, H.I. Yoon, and Y. Park. 2013.
“Stream Water and Groundwater Interaction
Revealed by Temperature Monitoring in
Agricultural Areas”. Water, 5(4): 1677-1698.
doi: 10.3390/w5041677
Variations in stream water, streambed,
adjacent stream sediment, and groundwater
temperatures in the Haean basin, Korea were
examined using time series analyses
including auto-correlation, spectral density,
and cross-correlation functions. The
temperatures of the ambient air, stream
water, streambed (depth = 10 cm), and
adjacent stream sediment (depth = 10 cm)
showed distinctive diurnal variations with
long-term seasonal cooling trends, while
groundwater temperature showed only a
seasonal decreasing trend with little diurnal
variations. Auto-correlations and spectral
densities of the stream water, streambed, and
sediment temperatures also revealed strong
daily cyclical behaviors, with longer periodic
cycles varying from weekly to monthly.
Amplitudes and lag times of the streambed
thermal signals were also affected by the
hydraulic conductivities of the sediments.
Lower hydraulic conductivity indicates a
more attenuated and slower thermal
response for the streambed. The calculated
vertical water flow velocities of the
streambed revealed that the investigated
stream locations were under losing or gaining
conditions, depending on the location and
time.

1-16 R., Mao, D.Y. Gong, J. Yang, Z.Y. Zhang, S.J. Kim,
and H.Z. He. 2013. “Is there a linkage between
the tropical cyclone activity in the southern
Indian Ocean and the Antarctic Oscillation?”.
Journal of Geophysical Research, 118(15):
8519-8535.
doi: 10.1002/jgrd.50666

1-15 Lee, Min Kyung, Young Il Lee, Hyoun Soo Lim,
Jae Il Lee, and Ho Il Yoon. 2013. “Late
Pleistocene-Holocene records from Lake
Ulaan, southern Mongolia: implications for
east Asian palaeomonsoonal climate
changes”. Journal of Quaternary Science,

In this article, the relationship between the
Antarctic Oscillation (AAO) and the tropical
cyclone (TC) activity in the southern Indian
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extinction-to-backscatter (lidar) ratio. We
investigate the effect of the pollen on the
optical properties of the observed
atmospheric aerosols by comparing lidar and
sun/sky radiometer measurements carried
out at the lidar site. The observations were
made with a depolarization lidar at the
Gwangju Institute of Science & Technology
(GIST) in Gwangju, Korea (35.13°N, 126.50°E)
during an intensive observational period that
lasted from 5 to 7 May 2009. The pollen
concentration was measured with a Burkard
trap sampler at the roof top of the Gwangju
Bohoon hospital which is located 1 km away
from the lidar site. During the observation
period, high pollen concentrations of 1360,
2696, and 1952 m−3 day−1 were measured on
5, 6, and 7 May, respectively. A high lidar
depolarization ratio caused by biogenic
pollen was only detected during daytime
within the planetary boundary layer which
was at 1.5–2.0 km height above ground during
the observational period. The contribution of
biogenic pollen to the total backscatter
coefficient was estimated from the particle
depolarization ratio. Average hourly values of
pollen optical depth were retrieved by
integrating the pollen extinction coefficients.
We find average values of 0.062 ± 0.037,
0.041 ± 0.028 and 0.067 ± 0.036 at 532 nm on
5, 6, and 7 May, respectively. The contribution
of pollen optical depth to total aerosol optical
depth was 2–34%. The sun/sky radiometer
data show that biogenic pollen can affect
optical properties of atmospheric aerosol by
increasing aerosol optical depth and
decreasing the Ångström exponent during
daytime during the season of high pollen
emission.

Ocean (SIO) was examined. It was found that
on the interannual time scale, the AAO is well
linked with the TC activity in the SIO during
TC season (December-March). The rank
correlation coefficient between the AAO index
and the TC frequency (TCF) in the SIO is 0.37,
which is significant at the 95% confidence
level. When the AAO is in a positive phase, TC
passage in the northwestern coast of
Australia (100E degrees-120 degrees E and
10 degrees S-30 degrees S) increases by
approximately 50%-100% from the
climatology. The increase in the TC passage is
primarily the result of more frequent TCs
originating in this region due to enhanced
water vapor convergence and ascending
motions, which are caused by a cyclonic
height anomaly over the western coast of
Australia associated with the positive AAO
phases. In addition, the AAO-height
covariations, which are essential to the
formation of the AAO-TC links in the SIO, were
investigated through a historical climate
simulation using the Community Climate
System Model 4 from the Coupled Model
Intercomparison Project Phase 5. The
AAO-height links were well reproduced in the
simulation. The similarity in the AAO-height
links between the observation and the
simulation supports the physical robustness
of the AAO-TC links in the SIO.

1-17 Noh, Young Min, Detlef Müllera, Hanlim Lee,
Tae Jin Choi. 2013. “Influence of biogenic
pollen on optical properties of atmospheric
aerosols observed by lidar over Gwangju,
South Korea”. Atmospheric Environment, 69:
139-147.
doi: 10.1016/j.atmosenv.2012.12.018
For the first time, optical properties of
biogenic pollen, i.e., backscatter coefficients
and depolarization ratios at 532 nm were
retrieved by lidar observations. The
extinction coefficient was derived with the
assumption of possible values of the

1-18 Park, Doo-Sun R., Chang-Hoi Ho, Joo-Hong
Kim, and Hyeong-Seog Kim. 2013. “Spatially
Inhomogeneous Trends of Tropical Cyclone
Intensity over the Western North Pacific for
1977~2010”. Journal of Climate, 26(14):
5088-5101.

12

2013
ABSTRACTS

bloom”. Geophysical Research Letters, 40(1):
155-160.
doi: 10.1029/2012GL054560

doi: 10.1175/JCLI-D-12-00386.1
The spatial distribution of trends in tropical
cyclone (TC) intensity over the western North
Pacific Ocean (WNP) during the period
1977–2010 was examined using five TC
datasets. The spatial distribution of the TC
intensity was expressed by seasonally
averaged maximum wind speeds in 5° × 5°
horizontal grids. The trends showed a spatial
inhomogeneity, with a weakening in the
tropical Philippine Sea (TP) and a
strengthening in southern Japan and its
southeastern ocean (SJ). This distribution
could be described by TC intensification rate
and genesis frequency, with the aid of the
climatological direction of TC movement. The
increasing intensification rate around the
center of the WNP could mostly account for
the increasing intensity over the SJ region,
while the influence of both intensification rate
and local genesis frequency mattered in the
TP region because of the effect of the newly
generated and less-developed weak TCs on
the TC intensity. Thermodynamic variables
(e.g., sea surface temperature, potential
intensity, and 26℃ isotherm depth) showed
almost homogeneous changes in space,
possibly favoring intensification rate and
genesis frequency over the entire WNP.
However, the decreasing intensification rate
and genesis frequency in some tropical
regions conflicted with the impact of
thermodynamic variables; rather, they were
in accord with the impact of dynamic
variables (i.e., vorticity and wind shear). In
conclusion, the spatially inhomogeneous
trends in TC intensity could be explained by
considering the thermodynamic and dynamic
aspects in combination through
intensification rate and genesis frequency.

We measured atmospheric dimethyl sulfide
(DMS) mixing ratios at approximately hourly
intervals over a 1 year period (April 2010 to
March 2011) in the Atlantic sector of the
Arctic Ocean (Svalbard, Norway; 78.5°N,
11.8°E). The mixing ratios varied by several
orders of magnitude over time scales of less
than several days, and occasionally reached
200−300 parts per trillion by volume during
the major phytoplankton growth period (May
to September), whereas during the winter
months (October to April) the mixing ratios
were on the order of a few parts per trillion by
volume. Our results, based on analyses using
multiple data products (atmospheric DMS
mixing ratios, satellite-derived ocean colors,
and meteorological datasets), indicated that
weekly variability in the DMS mixing ratios at
Svalbard was highly correlated with
variability in the chl-a concentration in
waters in the vicinity of Svalbard (r = 0.89).
Hourly-to-daily variability in the DMS mixing
ratios were satisfactorily explained by
changes in the trajectory, altitude, and speed
of air masses passing the DMS sources prior
to reaching Svalbard. The observed coupling
between DMS mixing ratios and chl-a
concentration is surprising, and indicates that
the variability in chl-a concentrations in the
study area represents the change in the
abundance of phytoplankton capable of
producing DMS. The intensive monitoring of
DMS levels at Svalbard enabled us to identify
in situ production and the flux of oceanic DMS
over the Arctic region. It thus constitutes a
useful analytical tool for detecting changes in
DMS production associated with variations in
phytoplankton productivity resulting from
changes in sea ice extent as a consequence of
Arctic seasonality and warming.

1-19 Park, Ki-Tae, Kitack Lee, Young-Jun Yoon,
Hyun-Woo Lee, Hyun-Cheol Kim, Bang-Yong
Lee, and 3 others. 2013. “Linking atmospheric
dimethyl sulfide and the Arctic Ocean spring
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1-20 Park, Sang-Jong, Tae-Jin Choi, and
Seong-Joong Kim. 2013. “Heat Flux Variations
over Sea Ice Observed at the Coastal Area of
the Sejong Station, Antarctica”. Asia-Pacific
Journal of Atmospheric Sciences, 49(4):
443-450.
doi: 10.1007/s13143-013-0040-z

ubiquitously detected in the environment,
and resistant to degradation, and
accumulated in both wildlife and human due
to their lipophilic properties. The global
market demand has increased steadily in the
past 30 years. PBDEs have been detected in
human serum, breast milk, and adipose
tissues of almost all individuals regardless of
age, sex, race, and region (Sjödin et al., 2003;
Wang et al., 2007; Lorber, 2008). The general
population of South Korea showed the highest
serum PBDE concentrations compared to
those have been reported in European and
Asian countries (Wang et al., 2007). PBDEs
are present in many critical exposure media,
including various foods, indoor air and house
dust. In the general population, the major
routes of human exposure to PBDEs are
dietary intake of contaminated food and
inhalation of contaminated indoor dust
(Domingo, 2004; Wilford et al., 2005; Schecter
et al., 2006b). PBDE levels in mother’s breast
milk were correlated with their house dust
concentrations (Wu et al., 2007). Whereas,
PBDE levels in urban anglers were higher
than those of non fish-eating consumers
(Morland et al., 2005) and high consumers of
sportfish were found to higher levels of
PBDEs compared with low consumers
(Spliethoff et al., 2008). The relative
contribution of pathways may also vary
between countries and between congeners
(Sjödin et al., 1999; Meng et al., 2007; Sjödin
et al., 2008a). In the present study we
reported the results of PBDE measurements
to evaluate current serum concentrations of
PBDEs in an urban population with relation of
MSWIs in Korea.

This study presents variations of sensible heat
flux and latent heat flux over sea ice observed
in 2011 from the 10-m flux tower located at
the coast of the Sejong Station on King George
Island, Antarctica. A period from July to
September was selected as a sea ice period
based on daily record of sea state and hourly
photos looking at the Marian Cove in front of
the Sejong Station. For the sea ice period,
mean sensible heat flux is about -11 Wm-2,
latent heat flux is about +2 Wm-2, net radiation
is -12 Wm-2, and residual energy is -3Wm-2
with clear diurnal variations. Estimated mean
values of surface exchange coefficients for
momentum, heat and moisture are 5.15 × 10-3,
1.19 × 10-3, and 1.87 × 10-3, respectively. The
observed exchange coefficients of heat shows
clear diurnal variations while those of
momentum and moisture do not show diurnal
variation. The parameterized exchange
coefficients of heat and moisture produces
heat fluxes which compare well with the
observed diurnal variations of heat fluxes.

1-21 Seo, S., Kang J.-H., and 2 others. 2013.
“Assessment of Current Serum levels of
PBDEs in An Urbanpopulation of Korea”.
Organohalogen Compounds, 75(1): 261-264.
Polybrominated diphenyl ethers (PBDEs) are
a group of synthetic chemicals widely used as
flame retardants that are added to polymer
resins and plastics, including electronic
enclosures and polyurethane foam used in
upholstery cushioning and carpet pads (De
Wit, 2002; Alaee, 2003). PBDEs are
considered persistent organic pollutants
(POPs), because these chemicals are

1-22 Shim, Taehyoun, Jee-Hoon Jeong, Baek-Min
Kim, Seong-Joong Kim, and Hyun-Kyung Kim.
2013. “Development of dynamical seasonal
prediction system for northern winter using
the cryospheric condition of late autumn”.
Atmosphere, 23(1): 73-83.
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long-term climate change but also the
interannual variability of SH surface climate.
A significant negative correlation is observed
between September ozone concentration and
the October southern annular mode index,
resulting in systematic variations in
precipitation and surface air temperature
throughout the SH. This time-lagged
relationship is comparable to and
independent of that associated with El
Niño-Southern Oscillation and the Indian
Ocean Dipole Mode, suggesting that SH
seasonal forecasts could be improved by
considering Antarctic stratospheric
variability.

In recent several years, East Asia, Europe and
North America have suffered successive cold
winters and a number of historical records on
the extreme weathers are replaced with new
record-breaking cold events. As a possible
explanation, several studies suggested that
cryospheric conditions of Northern
Hemisphere (NH), i.e. Arctic sea-ice and snow
cover over northern part of major continents,
are changing significantly and now play an
active role for modulating midlatitude
atmospheric circulation patterns that could
bring cold winters for some regions in
midlatitude. In this study, a dynamical
seasonal prediction system for NH winter is
newly developed using the snow depth
initialization technique and statistically
predicted sea-ice boundary condition. Since
the snow depth shows largest variability in
October, entire period of October has been
utilized as a training period for the land
surface initialization and model land surface
during the period is continuously forced by
the observed daily atmospheric conditions
and snow depths. A simple persistent
anomaly decaying toward an averaged sea-ice
condition has been used for the statistical
prediction of sea-ice boundary conditions.
The constructed dynamical prediction system
has been tested for winter 2012/13 starting
at November 1 using 16 different initial
conditions and the results are discussed.
Implications and a future direction for further
development are also described.

1-24 Hur, S. Do, Soyol-Erdene T.O., H.J. Hwang,
Changhee Han, and 4 others. 2013.
“Climate-related variations in atmospheric Sb
and Tl in the EPICA Dome C ice (East
Antarctica) during the past 800,000 years”.
Global Giogeochemical Cycles, 27(3): 930-940.
doi: 10.1002/gbc.20079
A record of antimony (Sb) and thallium (Tl)
from the European Project for Ice Coring in
Antarctica (EPICA) Dome C Antarctic ice core
provides the characteristics of
climate-related natural changes in
concentrations and fluxes of these toxic
elements over the time period back to Marine
Isotope Stage 20.2, similar to 800kyrB.P. A
strong variability in concentrations and fluxes
are observed for both elements, with
considerably higher values during glacial
maxima and lower values during
intermediate and warm periods. Rock and soil
dust accounts for, on average, 58% of Sb and
76% of Tl in ice during glacial maxima. This
contribution remains significant during warm
periods, accounting for 21% for Sb and 27%
for Tl. The contribution from volcanoes
appears to be very important particularly for
Tl when climatic conditions become warmer,
with an estimated volcanic contribution of
72% for Tl during interglacials. The sea-salt

1-23 Son, Seok-Woo, A. Purich, H.H. Hendon, B.M.
Kim, and Polvani, L.M. 2013. “Improved
seasonal forecast using ozone hole
variability?”. Geophysical Research Letters,
40(23): 6231-6235.
doi: 10.1002/2013GL057731
Southern Hemisphere (SH) climate change
has been partly attributed to Antarctic ozone
depletion in the literatures. Here we show
that the ozone hole has affected not only the
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reliable and stable in describing the temporal
variability of EAWM since the 1930s; and (3)
can describe the high-frequency variability of
EAWM better than the low-frequency
fluctuations, especially in the early period. In
conclusion, caution should be taken when
using 20thCR data to study interdecadal
variabilities or long-term trends of the
EAWM, especially prior to the 1930s.

contribution is significant for Sb, particularly
during intermediate climatic periods, with an
average contribution of 17%. This sea-salt
contribution is most likely caused by greater
production of sea salt from highly saline frost
flowers and relatively more efficient
transport of Sb-enriched sea-ice salt from
source areas on the East Antarctic Plateau.
Our ice core data, along with snow data
recently reported from the Antarctic snow
layers at Dome Fuji, shows that the
present-day Sb flux (6.6ng/m2/yr) is
approximately double the highest natural
level (2.8ng/m2/yr) during glacial maxima
throughout the last successive eight
glacial/interglacial cycles. This result
indicates that human activity has induced the
greatest perturbation of the atmospheric
cycle of Sb ever experienced over a period of
similar to 800 kyr in the most remote area on
Earth.

PART 2

Earth-System Sciences
2-1

1-25 Zhang, Ziyin, Wenli Guo, Daoyi Gong, and S.J.
Kim. 2013. “Evaluation of the twentieth
century reanalysis dataset in describing East
Asian winter monsoon variability”. Advances
in Atmospheric Sciences, 30(6): 1645-1652.
doi: 10.1007/s00376-012-2226-1

Arndt, Jan Erik, Hans Werner Schenke, Martin
Jakobsson, Frank O. Nitsche, Gwen Buys,
Bruce Goleby, Michele Rebesco, Fernando
Bohoyo, Jongkuk Hong, and 7 others. 2013.
“The International Bathymetric Chart of the
Southern Ocean (IBCSO) Version 1.0 - A new
bathymetric compilation covering
circum-Antarctic waters”. Geophysical
Research Letters, 40(12): 3111-3117.
doi: 10.1002/grl.50413
The International Bathymetric Chart of the
Southern Ocean (IBCSO) Version 1.0 is a new
digital bathymetric model (DBM) portraying
the seafloor of the circum-Antarctic waters
south of 60°S. IBCSO is a regional mapping
project of the General Bathymetric Chart of
the Oceans (GEBCO). The IBCSO Version 1.0
DBM has been compiled from all available
bathymetric data collectively gathered by
more than 30 institutions from 15 countries.
These data include multibeam and
single-beam echo soundings, digitized depths
from nautical charts, regional bathymetric
gridded compilations, and predicted
bathymetry. Specific gridding techniques
were applied to compile the DBM from the
bathymetric data of different origin, spatial
distribution, resolution, and quality. The
IBCSO Version 1.0 DBM has a resolution of

The Twentieth Century Reanalysis (20thCR)
dataset released in 2010 covers the period
1871-2010 and is one of the longest
reanalysis datasets available worldwide.
Using ERA-40, ERA-Interim and NCEP-NCAR
reanalysis data, as well as HadSLP2 data and
meteorological temperature records over
eastern China, the performances of 20thCR in
reproducing the spatial patterns and
temporal variability of the East Asian winter
monsoon (EAWM) are examined. Results
indicate that 20thCR data: (1) can accurately
reproduce the most typical configuration
patterns of all sub-factors involved in the
EAWM system, albeit with some differences in
the main circulation fields over East Asia in
comparison to ERA-40 reanalysis data; (2) is
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The Early Ordovician (early to middle Floian)
bioherms of the Dumugol Formation, Korea,
are compiled and their paleoenvironmental
and paleogeographic implications are
discussed. These reefs are mostly made up of
microbialite (stromatolite and thrombolite)
and lithistid sponge Archaeoscyphia, with
subordinate “receptaculitid” calathids. Three
types of reefs are identified based on biotic
association and texture: 1) lithistid
sponge-microbialite, 2) microbialite
(thrombolite) with minor lithistid sponge,
and 3) lithistid sponge-microbialite-calathid.
The first and third type reefs are surrounded
by intraclastic-skeletal packstone to
grainstone and overlain by lime mudstone,
whereas the second type reefs are
surrounded and overlain by bioturbated
wackestone and nodulebearing shale. These
relationships appear to reflect varying
depositional conditions during development
of the reefs. The constituents of the Dumugol
reefs are roughly comparable to coeval
structures of Laurentia and South China with
the exception of the absence of incorporated
sessile organisms (i.e., Lichenaria,
Pulchrilamina, and bryozoan) and delayed
arrival (more than 10 myr) of calathids in the
Sino-Korean Craton. This temporal disparity
of biotic appearance is probably related to
differential dispersal rates and patterns of
sessile organisms which are largely
controlled by the relative position of
landmasses, epicontinental seas and major
oceans. Further discovery and study of the
Early Ordovician reefs from the Sino-Korean
Craton will provide crucial information for
understanding migration pathways of sessile
organisms and paleogeographic
reconstruction of the western margin of
Gondwana in the Early Paleozoic.

500 × 500 m, based on a polar stereographic
projection, and is publicly available together
with a digital chart for printing from the
project website (www.ibcso.org) and at
http://dx.doi.org/10.1594/PANGAEA.805736.

2-2

Baranov, B. V., L. I. Lobkovskii, E. A. Kulikov, A.
B. Rabinovich, Y. K. Jin, and K. A. Dozorova.
2013. “Landslides on the Eastern Slope of
Sakhalin Island as Possible Tsunami Sources”.
Doklady Earth Sciences, 449(1): 354-357.
doi: 10.1134/S1028334X13030173
An underwater landslide located in the
central part of the eastern slope of Sakhalin
Island was found and mapped during
investigations under the auspices of the
Korean-Russian Project Sakhalin Slope Gas
Hydrates (SSGH). The peculiarities of the
study region structure together with the
expected seismic intensity of grade 8 give
grounds to suppose the probability of further
destruction of the depression slopes and
formation of landslides of different volumes.
In this case, the tsunami can be a hazard for
the central part of the eastern coast of
Sakhalin, where the infrastructure is
currently intensively developed in relation to
the prospecting of oil and gas resources
within the Sakhalin-2 Project.

2-3

Choe, Moon Young and Jong Ik Lee. 2013.
“Korean geological studies on King Sejong
Station, King George Island”. Petroleum
journal, 29(89): 191-207.

2-4

Choh, Suk-Joo, Jongsun Hong, Ning Sun,
Sung-Wook Kwon, Tae-Yoon Park, Jusun Woo,
and 3 others. 2013. “Early Ordovician reefs
from the Taebaek Group, Korea: constituents,
types, and geological implications”.
Geosciences Journal, 17(2): 139-149.
doi: 10.1007/s12303-013-0024-0
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Choi, Sung Hi, Pierre Schiano, Yang Chen,
Jean-Luc Devidal, Mi Kyung Choo, and Jong-Ik
Lee. 2013. “Melt inclusions in olivine and
plagioclase phenocrysts from
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increasingly depleted mantle source.
Assuming a veined or otherwise
heterogeneous mantle, the absence of E-type
inclusions from the N-type host has
implications for cyclic magmatic activity
beneath the APR. Multi-stage mantle melting
and melt extraction from a composite source
with sequential extraction of melt fluids
might give rise to the primary melt diversity
documented in the APR axis. The mantle
source of the N-type melts may have been the
residue from an earlier phase of melting that
removed the easily melted, enriched
components. The N-type APR basalt studied
represents melt at the end of single cycle,
whereas the E-type basalt may represent the
early stage of a new pulse that was dominated
by highly enriched components.

Antarctic–Phoenix Ridge basalts: Implications
for origins of N- and E-type MORB parent
magmas”. Journal of Volcanology and
Geothermal Research, 253(1): 75-86.
doi: 10.1016/j.jvolgeores.2012.12.008
The Antarctic–Phoenix Ridge (APR) is a fossil
spreading center in the Drake Passage,
Antarctic Ocean. Spreading ceased in chron
C2A (ca. 3.3 Ma). Although the APR is a
normal ridge that is not influenced by a
hotspot, enriched (E-type) mid-ocean ridge
basalt (MORB) coexists with normal (N-type)
MORB in the ridge's axial region. The E-type
APR basalt is relatively young (< 3.1 Ma)
compared to the N-type basalt (> 3.5 Ma). The
E-type basalt is characterized by elevated
K2O/TiO2 (= 0.4–0.8) and (La/Sm)N (= 2.2–3.4)
ratios, relative to the N-type basalt (K2O/TiO2
= 0.1–0.3; (La/Sm)N = 0.7–0.8). To better
understand the compositional variation in the
APR basalts and their mantle source regions
through time, silicate melt inclusions in
primitive olivine (Fo87–89) and plagioclase
(An85–89) phenocrysts from the N-type APR
basalt were studied. Rehomogenized melt
inclusions were analyzed by electron
microprobe and LA-ICPMS for major and
trace elements. The melt inclusions are more
primitive than the host basalt, with Mg#s
from 67.5 to 74.1. All inclusions exhibit
patterns that are depleted in the light rare
earth elements. The inclusions have K2O/TiO2
from 0.1 to 0.3 and (La/Sm)N ratios from 0.4
to 0.9; these values overlap with those of the
N-type APR basalt. Furthermore, the melt
inclusions have elevated (Lu/Hf)N and
(Sm/Nd)N ratios compared to the E-type
basalts. The N-type APR basalts do not
contain any melt inclusions that are enriched
in incompatible elements. The E-type basalt
was generated by a low degree of partial
melting of a relatively
incompatible-element-enriched mantle
source. In contrast, chemistries of melt
inclusions and N-type basalts are compatible
with high degrees of partial melting of an

2-6

Dziak, Robert P., Matthew J. Fowler,
Haruyoshi Matsumoto, Delwayne R.
Bohnenstieh, Minkyu Park, Kyle Warren, and
Won Sang Lee. 2013. “Life and Death Sounds
of Iceberg A53a”. Oceanography, 26(2): 10-12.
doi: 10.5670/oceanog.2013.20.
Atmospheric and surface ocean temperatures
in the Antarctic Peninsula region have
increased by a few degrees Celsius over the
last few decades, and they are the most rapid
changes recorded in the Southern
Hemisphere during this time period (Cook et
al., 2005; Meredith and King, 2005).
Associated with this ongoing warming are
ice-sheet breakup, iceberg calving, and
subsequent iceberg grounding that are
accompanied by the release of acoustic
energy into the Southern Ocean. Although
much attention has been given to the
increasing anthropogenic contributions to
ocean noise, which may be as much as 12 dB
over the last few decades (Hildebrand, 2009),
the sounds created by ice breakup at the poles
may represent an underappreciated, yet
significant, natural contribution to the ocean
noise budget.
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2-7

tide model as it showed the smallest RMSE of
4.1 cm by accuracy assessment using the
DDInSAR images.

Han, Hyangsun, Joohan Lee, and Hoonyol Lee.
2013. “Accuracy Assessment of Tide Models
in Terra Nova Bay, East Antarctica, for
Glaciological Studies of DDInSAR Technique”.
Korean Journal of Remote Sensing, 29(4):
375-384.

2-8

Accuracy assessment of tide models in polar
ocean has to be performed to accurately
analyze tidal response of glaciers by using
Double-Differential Interferometric SAR
(DDInSAR) technique. In this study, we used
120 DDInSAR images generated from 16
one-day tandem COSMOSkyMed DInSAR pairs
obtained for 2 years and in situ tide height for
11 days measured by a pressure type wave
recorder to assess the accuracy of tide models
such as TPXO7.1, FES2004, CATS2008a and
Ross_Inv in Terra Nova Bay, East Antarctica.
Firstly, we compared the double-differential
tide height (ΔṪ ) for Campbell Glacier Tongue
extracted from the DDInSAR images with that
predicted by the tide models. Tide height (T)
from in situ measurement was compared to
that of the tide models. We also compared
24-hours difference of tide height (Ṫ ) from in
situ tide height with that from the tide
models. The root mean square error (RMSE)
of ΔṪ , T and Ṫ decreased after the inverse
barometer effect (IBE)- correction of the tide
models, from which we confirmed that the
IBE of tide models should be corrected
requisitely. The RMSE of Ṫ and ΔṪ were
smaller than that of T. This was because Ṫ is
the difference of tide height during temporal
baseline of the DInSAR pairs (24 hours), in
which the errors from mean sea level of the
tide models and in situ tide, and the tide
constituents of S2, K2, K1 and P1 used in the
tide models were canceled. This confirmed
that Ṫ and ΔṪ predicted by the IBE-corrected
tide models can be used in DDInSAR
technique. It was difficult to select an
optimum tide model for DDInSAR in Terra
Nova Bay by using in situ tide height
measured in a short period. However, we
could confirm that Ross_Inv is the optimum

Hulbe, Christina L., Ted A. Scambos, Choon-Ki
Lee, and 2 others. 2013. “Recent changes in
the flow of the Ross Ice Shelf, West
Antarctica”. Earth and Planetary Science
Letters, 376(1): 54-62.
doi: 10.1016/j.epsl.2013.06.013
Comparison of surface velocities measured
during the Ross Ice Shelf Geophysical and
Glaciological Survey (RIGGS, 1973 to 1978)
and velocities measured via feature tracking
between two Moderate-resolution Imaging
Spectroradiometer (MODIS) mosaics
(compiled from 2003/4 and 2008/9 images)
reveals widespread slowing and minor areas
of acceleration in the Ross Ice Shelf (RIS) over
the approximately 30 year interval. The
largest changes (−13 ma−2) occur near the
Whillans and Mercer Ice Streams grounding
line in the southernmost part of the ice shelf.
Speed has increased over the interval (up to 5
ma−2) between the MacAyeal Ice Stream
grounding line and the shelf front, and along
the eastern shelf front. Changes in ice
thickness computed using ICESat laser
altimetry are used together with a well-tested
model of the ice shelf to investigate
underlying causes of change in the flow of the
ice shelf over time. The observed transients
represent a combination of recent forcings
and ongoing response to ice stream discharge
variations over the past millennium. While
evidence of older events may be present, the
modern signal is dominated by shorter time
scale events, including the stagnation of Kamb
Ice Stream about 160 years ago, recent
changes in basal drag on the Whillans Ice
Stream ice plain and, perhaps, iceberg calving.
Details in embayment geometry, for example
the shallow sea floor below Crary Ice Rise,
modulate the spatial pattern of ice shelf
response to boundary condition
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length did not increase or even slightly
decreased. The onset of the epimorphic
phase, in which the total number of trunk
segments does not increase anymore,
precedes the onset of the holaspid period,
demonstrating that the developmental mode
of Q. elongatus is protomeric.

perturbations.

2-9

Kihm, Ji-Hoon, Tae-Yoon Park, and Duck K.
Choi. 2013. “Ontogeny of the Ptychaspidid
Trilobite Quadraticephalus elongatus
Kobayashi, 1935 from the Furongian (late
Cambrian) Hwajeol Formation, Korea”.
Journal of Paleontology, 87(3): 379-390.

2-10 Kim, Young-Gyun, Sang-Mook Lee, Young
Keun Jin, and 4 others. 2013. “The stability of
gas hydrate field in the northeastern
continental slope of Sakhalin Island, Sea of
Okhotsk, as inferred from analysis of heat
flow data and its implications for slope
failures”. Marine and Petroleum Geology, 45:
198-207.
doi: 10.1016/j.marpetgeo.2013.05.003

The development of the trilobite pygidium
involves both an articulation process at the
frontal part and the formation of new
segments at the rear end, and hence the
development of the meraspid pygidium
entails complicated morphological changes.
This study deals with the ontogeny of the
Furongian (late Cambrian) ptychaspidid
trilobite, Quadraticephalus elongatus
(Kobayashi, 1935), from the Hwajeol
Formation of the Taebaek Group, Taebaeksan
Basin, Korea, with a special focus on the
segmentation process during the meraspid
pygidial development. Compared to the
ontogeny of a ptychaspidid trilobite,
Asioptychaspis subglobosa (Sun, 1924), which
is assumed to be an ancestral species of Q.
elongatus, the convexity of the cranidium of Q.
elongatus increased in a slower rate; the
yoked free cheek of Q. elongatus splits to form
a ventral median suture in a later
developmental stage; and, a rim-like ridge,
which disappeared in the early holaspid
pygidium of A. subglobosa, was maintained in
the late holaspid period of Q. elongatus. These
morphological changes with growth imply
that paedomorphosis was involved in the
evolution of Q. elongatus. Eleven stages are
recognized for the meraspid pygidial
development, which began with an
accumulation phase during which the number
of segments increased from three to seven,
followed by an equilibrium phase with seven
segments, and ended up with a depletion
phase during which the number of segments
within the pygidium decreased to four.
During the depletion phase, the pygidial

The sudden release of methane from seas due
to ocean warming and/or sea level drop,
leading to extensive mass wasting at
continental margins, has been suggested as a
possible cause of global climate change. In the
northeastern continental slope of the
Sakhalin Island (Sea of Okhotsk), numerous
gas hydrate-related manifestations have been
reported, including hydroacoustic anomaly
(gas flare) in the water column, pockmarks
and mounds on the seafloor, seepage
structures and bottom-simulating reflectors
(BSRs). The gas hydrate found at 385 mbsl
represents the shallowest occurrence ever
recorded in the Okhotsk Sea. In this study, we
modeled the gas hydrate stability zone
(GHSZ) using methane gas composition,
water temperature and geothermal gradient
to see if it is consistent with the observed
depth of the BSR. An important distinction
can be made between the seafloor containing
seepage features and normal seafloor in
terms of their thermal structure. The depth of
the BSR matches well with the base of GHSZ
estimated from the background heat flow
(geothermal gradient). A large slope failure
feature is found in the northern Sakhalin
continental slope. We explore the possibility
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that some basins are dominated by chemical
and some by physical denudation.

that this failure was caused by gas hydrate
dissociation, based on the past climate change
history and inference from the GHSZ
calculation. Prediction of the natural landslide
is difficult however, new stratigraphic
evidence from subbottom profiles suggests
that the landslide occurred at 20 ka which is
roughly consistent with the late stage of the
Last Glacial Maximum.

2-12 Lee, Jeong-A, Kyuhan Kim, Jong-Ik Lee, and
Mikyung Choo. 2013. “Oxygen Isotopic Ratios
for Ultramafic Xenoliths from the Korean
Peninsula”. Journal of the Korean Earth Science
Society, 34(1): 28-40.
doi: 10.5467/JKESS.2013.34.1.28
This study examined the geochemical
characteristics, equilibrium temperature and
pressure conditions, and oxygen isotopic
ratios of mantle xenoliths from the various
geological sites of the Korean peninsula. The
results are as follows: (1) The ultramafic
xenoliths from the Korean peninsula mainly
consist of typical high magnesium olivine
(MgO : 49.12-50.95 wt.%, Mg value:
90.1-92.2), corresponding to worldwide
Cenozoic ultramafic xenoliths in chemical
compositions. (2) The pressure-temperature
conditions of ultramafic xenoliths in the
Korean peninsula are from 854 to 1016℃ and
4.6 to 24.4 kbar. (3) The oxygen isotopic
ratios (δ18O) for olivines in ultramafic
xenoliths range from 5.06‰ to 5.51‰, which
are relatively uniform oxygen isotopic values
and overlapped by the values of N-MORB and
upper mantle peridotite (δ18O: 5.2±0.2‰).
However, olivines of the ultramafic xenoliths
from the Baegdusan and Chejudo have a
relatively wide δ18O values ranging from 5.07
to 5.51‰ and 5.07 to 5.45‰, respectively.
Based on the results, this study suggests that
the high δ18O signature of the Baegdusan
xenoliths give a hint that ~5% of the oxygen
in typical EM2 sources originally derived
from recycled sediments.

2-11 Lee, Borom, Yeongcheol Han, Youngsook Huh,
Craig Lundstrom, Lionel L. Siame, Jong Ik Lee,
Byong-Kwon Park, and ASTER Team. 2013.
“Chemical and physical weathering in south
Patagonian rivers: A combined Sr–U–Be
isotope approach”. Geochimica et
Cosmochimica Acta, 101(101): 173-190.
doi: 10.1016/j.gca.2012.09.054
We investigated physical and chemical
weathering in south Patagonia, encompassing
both the tectonically active Andes with alpine
glaciers and the quiescent seaboard plain
with arid climate. Chemical denudation rates
determined from riverine dissolved major
elements were (0.07–5) × 105 tons year−1, and
the long-term rates of CO2 consumption by
alkaline earth silicates were (0.03–0.5) × 105
mol km−2 year−1, commensurate with the
average global CO2 consumption rate (0.25 ×
105 mol km−2 year−1). Unradiogenic strontium
isotope ratios indicated that the source of
silicate weathering was volcanic sedimentary
cover. Basin average total denudation rates
based on 10Be measured in active streambed
sediments ranged from 0.009 to 0.6 mm
year−1. Uranium series disequilibria
suggested that there is significant
redistribution of nuclides between the
dissolved and suspended material. When
applying the simultaneous gain and loss
model to the U-series data of the suspended
load, sediment residence times of 10–150 ky
were obtained. Comparison of the dissolved
load-based chemical denudation rate and
10
Be-based total denudation rate revealed

2-13 Lee, Jeonghoon and 4 others. 2013. “A
seasonality of δD of water vapor (850-500
hPa) observed from space over Jeju Island,
Korea”. Geosciences Journal, 17(1): 87-95.
doi: 10.1007/s12303-013-0003-5
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Research Institute (KOPRI), Incheon, in the
western part of Korea, from August 27 to
August 29, 2012. In the clear sky, the isotopic
compositions of water vapor at KOPRI
exhibited relatively higher isotopic ratios,
which were near isotopic equilibrium with
sea surface water (δ18O= -14‰). On the other
hand, a largely depleted isotopic ratios in
surface water vapor were observed in
association with the passage of Typhoon
Bolaven (approximately 10‰ depleted
compared to the clear sky). The fact that the
isotopic minima in water vapor are
encountered during the onset period of the
Typhoon Bolaven with increases of relative
humidity, which is consistent with, so called,
“the amount effect”.

We examined the seasonal variations of
isotopic composition of water vapor in the
lower troposphere (850-500 hPa) to relate
those of precipitation and groundwater using
satellite observations from the Aura
Tropospheric Emission Spectrometer (TES)
over the volcanic Island of Jeju, Korea. We ran
an isotope-enabled general circulation model
(IsoGSM) and calculated 120-hr
reverse-calculated trajectories for air parcels
corresponding to the TES observations to
better understand the seasonal variations of
δD of water vapor in the lower troposphere.
δD of precipitation by previous studies and
the model results show winter-enriched,
while summer-enriched water vapor isotope
is observed by the TES observations, which
may require a validation campaign using
in-situ measurements or continuous
monitoring of water vapor isotopes around
Jeju Island.

2-15 Lee, Joohan. 2013. “Investigation of
polythermal glacier on King George Island,
Antarctica seen by ground penetratingradar”.
Journal of the Geological Society of Korea,
49(6): 639-648.
doi: 10.14770/jgsk.2013.49.6.639

2-14 Lee, Jeonghoon, Heejin Choi, Jinman Oh,
Un-Sung Na, Hoje Kwak, and Soon Do Hur.
2013. “Moisture Transport Observed by
Water Vapor Isotopes in the Vicinity of
Coastal Area, Incheon, Korea”. Economic and
Environmental Geology, 46(4): 339-344.
doi: 10.9719/EEG.2013.46.4.339

Firn-ice transition zone and subglacial
properties of polythermal glaciers on King
George Island were investigated by results of
ground-penetrating radar (GPR). The
northern 3.6-km NNW-SSE Profile is along the
boundary with the Doctors Icefall Glacier
while the southern 3.4-km NE-SW Profile is
along the boundary of the Moczydlowski
Glacier. Average profiling speeds were 3.17
m/s and 4.45 m/s, respectively. A center
frequency of 50-MHz unshielded GPR antenna
with 59 ms radar pulse intervals and 4181 ns
records was used. The firn line has formed at
350 m altitude. Layers appeared on the radar
sections are merged smoothly into the glacier
surface and thicker at higher elevation. The
upper 30 m layer of cold ice shows clear
layering while the underlying warmer ice is
characterized by strong scattering in the
ablation zone. The accumulation of the ice
mass in the Profile 1 gives insight to different

Water vapor isotopes can be excellent tools
for understanding complex mechanisms in
the water cycle and atmospheric hydrological
cycle and they can be applied to various fields
of paleoclimatology, atmospheric science,
hydrogeology, oceanography, and
ecohydrology. Thus, studies of global or local
transport of water vapor may be able to
provide a very useful clue to better
understand the movements of water and
energy in the atmosphere, hydrosphere and
biosphere. In this study, the isotopic
compositions of water vapor have been
observed for moisture transport during the
passage of Typhoon Bolaven at Korea Polar
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atmospheric circulation.

inflow of ice mass from NNW and SSE to the
gully direction. The ice mass was not enough
and had a discontinuity from the SSE. The
basement is clearly imaged beneath a
transparent layer of cold ice while some
basement is poorly imaged underlying
warmer ice characterized by strong
scattering. If GPR surveys are correlated with
ice cores or snow pit data, GPR will be the
most powerful tool for measuring snow and
glacier distributions.

2-17 Noh, Y. M., H. Lee, D. Mueller, K. Lee, D. Shin, S.
Shin, T. J. Choi, and 2 others. 2013.
“Investigation of diurnal patterns in vertical
distributions of pollen in the lower
troposphere using LIDAR technique”.
Atmospheric Chemistry and Physics, 13(0):
7619-7629.
doi: 10.5194/acp-13-7619-2013
The diurnal pattern of the vertical
distribution of biogenic pollen in the lower
troposphere was investigated by LIDAR.
Meteorological data were taken at the ground.
Pollen concentrations were measured at the
surface using a Burkard 7-day-recording
volumetric spore sampler. Aerosol extinction
coefficients and depolarization ratios at 532
nm were obtained from LIDAR measurements
in spring (4 May–2 June) 2009 in Gwangju,
South Korea. Linear volume depolarization
ratios varied between 0.08 and 0.14 and were
observed only during daytime (09:00–17:00
local time (LT)) during days of high pollen
concentration (4 to 9 May). Daily average
pollen concentrations ranged 1000–2500
Cm−3 in the same period. The temporal
evolution of the vertical distribution of the
linear volume depolarization ratio showed a
specific diurnal pattern. Linear volume
depolarization ratios of more than 0.06, were
measured near the surface in the morning.
High depolarization ratios were detected up
to 2 km aboveground between 12:00 and
14:00 LT, whereas high depolarization ratios
were observed only close to the surface after
17:00 LT. Low values of depolarization ratios
( 0.05) were detected after 18:00 LT until the
next morning. During the measurement
period, the daily variations of the high
depolarization ratios close to the surface
showed correlation to number concentration
measurements of pollen. This finding
suggests that high depolarization ratios could
be attributed to enhanced pollen

2-16 Niessen, F., J.K. Hong, A. Hegewald, J.
Matthiessen, R. Stein, Hyoungjun Kim,
Sookwan Kim, L. Jensen, W. Jokat, S.I. Nam.
2013. “Repeated Pleistocene glaciation of the
East Siberian continental margin”. Nature
Geoscience, 6(10): 842-846.
doi: 10.1038/NGEO1904
During the Pleistocene glaciations, Arctic ice
sheets onwestern Eurasia, Greenland and
North America terminated at their
continental margins (1-4). In contrast, the
exposed continental shelves in the Beringian
region of Siberia are thought to have been
covered by a tundra landscape (5-7).
Evidence of grounded ice on seafloor ridges
and plateaux off the coast of the Beringian
margin, at depths of up to 1,000 m, have
generally been attributed to ice shelves or
giant icebergs that spread oceanwards during
glacial maxima (8-12). Here we identify
marine glaciogenic landforms visible in
seismic profiles and detailed bathymetric
maps along the East Siberian continental
margin. We interpret these features, which
occur in present water depths of up to 1,200
m, as traces from grounding events of ice
sheets and ice shelves. We conclude that the
Siberian Shelf edge and parts of the Arctic
Ocean were covered by ice sheets of about 1
km in thickness during several Pleistocene
glaciations before the most recent glacial
period, which must have had a significant
influence on albedo and oceanic and
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science, geophysics, meteorology,
meteoritics, and cosmochemistry and from
social science surveys. A good understanding
of the Chelyabinsk incident provides an
opportunity to calibrate the event, with
implications for the study of near-Earth
objects and developing hazard mitigation
strategies for planetary protection.

concentrations. The diurnal characteristics of
the high values of depolarization ratios are
thought to be closely associated with
turbulent transport. Diurnal and vertical
characteristics of pollen, if measured
continuously, could be used to improve the
accuracy of pollen-forecasting models via
data assimilation studies.

2-19 Park, Byong-Kwon, Jong Ik Lee, and Mi Jung
Lee. 2013. “Mesozoic carbonatite complexes
in southwestern Greenland”. Journal of the
Geological Society of Korea, 49(4): 527-535.

2-18 Olga, P. Popova, Peter Jenniskens, Vacheslav
Emel’yanenko, Anna Kartashova, Eugeny
Biryukov, Sergey Khaibrakhmanov, Valery
Shuvalov, Yurij Rybnov, Alexandr Dudorov,
Victor I. Grokhovsky, Dmitry D. Badyukov,
Qing-Zhu Yin, Peter S. Gural2, Jim Albers,
Mikael Granvik, Läslo G. Evers, Jacob Kuiper,
Vladimir Kharlamov1, Andrey Solovyov, Yuri
S. Rusakov, Stanislav Korotkiy, Ilya Serdyuk,
Alexander V. Korochantsev, Michail Yu.
Larionov, Dmitry Glazachev, Alexander E.
Mayer, Galen Gisler, Sergei V. Gladkovsky,
Josh Wimpenny, Matthew E. Sanborn, Akane
Yamakawa, Kenneth L. Verosub, Douglas J.
Rowland, Sarah Roeske, Nicholas W. Botto,
Jon M. Friedrich, Michael E. Zolensky, Loan Le,
Daniel Ross, Karen Ziegler, Tomoki
Nakamura, Insu Ahn, Jong Ik Lee, and 8
others. 2013. “Chelyabinsk Airburst, Damage
Assessment, Meteorite Recovery, and
Characterization”. Science, 342(6162):
1069-1073.
doi: 10.1126/science.1242642

We report the results of the petrographic
observations for the representative samples
obtained during the field trip at the
southwestern part of Greenland. The
Tikiusaaq carbonatite complex contains REE
carbonate minerals in calcite carbonatites.
The representative REE carbonate minerals
are strontianite (SrCO3) and ancylite
(SrCe(CO3)2(OH)H2O). Strontianite contains
Ce and ancylite contains considerable
amounts of La, Ce, Nd, respectively. Several
Ba-bearing minerals occur in the Qaqarssuk
carbonatite complex instead REE carbonates.
The complex contains about 4 million tons
pyrochlore ores (0.5 wt% Nb2O3).
Ba-carbonate (Barytocalcite, CaBa(CO3)2)
occurs as a major carbonate mineral and
coexists with barite and Ba-Sr carbonatite. In
contrast, apatite and REE carbonates occur as
minor constituent minerals.

The asteroid impact near the Russian city of
Chelyabinsk on 15 February 2013 was the
largest airburst on Earth since the 1908
Tunguska event, causing a natural disaster in
an area with a population exceeding one
million. Because it occurred in an era with
modern consumer electronics, field sensors,
and laboratory techniques, unprecedented
measurements were made of the impact
event and the meteoroid that caused it. Here,
we document the account of what happened,
as understood now, using comprehensive
data obtained from astronomy, planetary

2-20 Park, Tae-Yoon, Ji-Hoon Kihm, and Duck K.
Choi. 2013. “Late Middle Cambrian (Cambrian
Series 3) Trilobite Faunas from the
Lowermost Part of the Sesong Formation,
Korea and Their Correlation with North
China”. Journal of Paleontology, 87(6):
991-1003.
The Sesong Formation is a member of the
Taebaek Group, Korea, which extends from
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Kye-Soo Nam. 2013. “Preliminary research on
the aquatic coleopteran, Coptoclava from the
Early Cretaceous Jinju Formation”. Journal of
the Geological Society of Korea, 49(6):
617-624.
doi: 10.14770/jgsk.2013.49.6.617

late Cambrian Series 3 to middle Furongian in
age. Recent studies on the trilobites of the
Sesong Formation have contributed
significantly to the revision of the
biostratigraphy. However, trilobites in the
lower part of the formation, which may
include the “Stephanocare Zone”, have
remained essentially overlooked since the
establishment of the biozone, making it
difficult to correlate with the equivalent
biozones of North China. Here we report
trilobite faunas from the lower part of the
Sesong Formation in two different sections,
the Seokgaejae and the Jikdong sections,
which yield two species of Jiulongshania
among other species. Species of Jiulongshania
have been known to occur successively in
North China, so are useful for detailed
correlation. Specimens of Stephanocare
richthofeni are fragmentary and rarely occur
in association with Jiulongshania regularis,
while Jiulongshania species occur throughout
the studied intervals. Accordingly, it is
reasonable to extend the previously
established Jiulongshania Zone of the
uppermost part of the underlying Daegi
Formation into the lower part of the Sesong
Formation. By doing so, the Jiulongshania
Zone is correlated with the Blackwelderia
Zone of North China with confidence. The
lowermost part of the Sesong Formation in
the Jikdong section yields a fauna including J.
regularis, which implies that the boundary
between the Daegi and Sesong formations is
diachronous within the Taebaeksan Basin.
The Daegi/Sesong formation boundary in
Korea is comparable to the Zhangxia/Gushan
boundary in North China in that it displays an
abrupt change from a carbonate-dominant
facies to a shale-dominant facies. The
correlation employing the Jiulongshania
species indicates that the facies shift occurred
significantly earlier in Shandong, North China
than in the Taebaeksan Basin, Korea.

The family Coptoclavidae is an extinct aquatic
beetle group which occurs in the Mesozoic
strata of Eurasia. The family is characterized
by the presence of two pairs of eyes which
were used for both aerial and aquatic vision
as in the extant Gyrinidae. New coptoclavid
fossils have been discovered from the Lower
Cretaceous Jinju Formation in the Jeongchon
section, Jinju, Gyeongsangnam-do, and the
two Gwanghyeon 1-ri and 2-ri sections,
Gunwi, Geyongsangbuk-do. Numerous larvae
were found in the three sections and a few
imagos in the Gwanghyeon sections. The
exceptionally long forelegs of the larva and
imago are reminiscent of the long foreleg of
Coptoclava longipoda Ping, 1928 from the
Lower Cretaceous of China, and thus the
coptoclavids from the Jinju Formation are
assignable to the genus Coptoclava. However,
the abdominal outline of Coptoclava from the
Jinju Formation is distinguishable from those
of the reported specimens of Coptoclava
longipoda. Coptoclava is considered as a large
predator in the aquatic ecosystem of the
Lower Cretaceous. The dominance of
Coptoclava indicates that the entomofauna of
the Jinju Formation is closely comparable to
that of the Jehol Biota of China. Because the
age of the Jinju Formation is much younger
than the Jehol Biota, the entomofauna of the
Jinju Formation would play an important role
in understating the development of East Asian
entomofauna after the time of the Jehol Biota.

2-22 Woo, Jusun, Tae-Yoon Park, Jong Ik Lee, Mi
Jung Lee, Tae Hoon Kim, Young Hwan Kim, and
Moon Young Choe. 2013. “Geological history
and stratigraphy of northern Victoria Land”.
Journal of the Geological Society of Korea,

2-21 Park, Tae-Yoon, Young-Hwan Kim, and
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development of volcanics and lava flow units
of Ferrar Group. It is effusive and eruptive
tholeiitic volcanics which formed thick
succession of volcaniclastics, lava flow units,
dykes, and sills. These volcanics are related to
the rifting in the early stage of the breakup of
the Gondwana.

49(1): 165-179.
doi: 10.14770/jgsk.2013.49.1.165
Sedimentary successions in the central
Transantarctic Mountains (CTAM) and
Victoria Land can be subdivided into two
representative units. The first unit formed by
the early Paleozoic tectonic processes of the
Ross Orogeny with the Precambrian
metamorphic rocks being the basement. The
Beardmore and Byrd groups which consist of
shallow marine sandstone, mudstone, and
lesser amounts of carbonates represent the
early Paleozoic units in the CTAM. On the
other hand, the early Paleozoic Ross
Orogeny-related successions in the Northern
Victoria Land (NVL) are characterized by
accretionary complexes of three terranes:
Wilson, Bowers, Robertson Bay terranes,
from inboard to outboard. The Wilson
Terrane consists of high-grade
metasedimentary rocks and granitoids. The
Bowers Terrane comprises low-grade
metasedimentary rocks of siliciclastics,
volcanics, and carbonates. The outermost
Robertson Bay Terrane consists
predominantly of flysch deposits of deep-sea
turbidite. No early Paleozoic succession
occurs in the Southern Victoria Land (SVL).
Afterwards, the late Paleozoic to Triassic
Beacon Supergroup (siliciclastics including
coal seams) formed over the deformed early
Paleozoic strata, bounded below by a regional
unconformity. There are minor
unconformities within the Beacon
Supergroup in the CTAM, the hiatus and
resulting unconformities increase in
frequency and duration toward NVL. Both the
Devonian Taylor and Permian-Triassic
Victoria groups occur in the SVL, but only the
Victoria Group occurs in the NVL. The Victoria
Group consists of shallow marine, fluvial, and
volcaniclastic successions. The deposition in
the Pacific margin of the Gondwana stopped
after the formation of the Victoria Group.
Afterwards, the geological processes in the
TAM were dominated by regional

2-23 Yun, Sukyoung and Won Sang Lee. 2013.
“Hydroacoustic Observation on the 2011
Tohoku Earthquake”. Geophysics and
Geophysical Exploration, 16(4): 234-239.
doi: 10.7582/GGE.2013.16.4.234
The MW 9.0 thrust-fault earthquake has
occurred in the Pacific coast of Tohoku, Japan,
on March 11, 2011. We present the detection
of the great earthquake and analyze T-waves
associated with the main event and two other
big aftershocks (MW > 7) recorded in a
hydroacoustic array (H11N) in the Pacific
Ocean by performing array and spectral
analysis to examine characteristics of
T-waves generated from the big events. The
complex rupture process of the main event
directly influences on the shape of the
T-waves, and the peak locates on where
T-waves excited from fast rupturing process
arrive. We compare the two aftershocks with
different fault type and show that the fault
type and the source depth change shape and
spectral contents of T-waves.
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variations, AFPs possess very different
primary, secondary, and tertiary structures.
The isolation and purification of AFGPs is
laborious, costly, and often results in
mixtures, making characterization difficult.
Recent structural investigations into the
mechanism by which linear and cyclic AFGPs
inhibit ice crystallization have led to
significant progress toward the synthesis and
assessment of several synthetic mimics of
AFGPs. This review article will summarize
synthetic AFGP mimics as well as current
challenges in designing compounds capable of
mimicking AFGPs. It will also cover our recent
efforts in exploring whether peptoid mimics
can serve as structural and functional mimics
of native AFGPs.

Biotechnology”. Marine Drugs, 11(6):
2013-2041.
doi: 10.3390/md11062013
Antifreeze proteins (AFPs) and glycoproteins
(AFGPs), collectively called as AF(G)Ps,
constitute a diverse class of proteins found in
various Arctic and Antarctic fish, as well as in
amphibians, plants, and insects. These
compounds possess the ability to inhibit the
formation of ice and are therefore essential to
the survival of many marine teleost fishes that
routinely encounter sub- zero temperatures.
Owing to this property, AF(G)Ps have
potential applications in many areas such as
storage of cells or tissues at low temperature,
ice slurries for refrigeration systems, and
food storage. In contrast to AFGPs, which are
composed of repeated tripeptide units
(Ala-Ala-Thr)n with minor sequence
variations, AFPs possess very different
primary, secondary, and tertiary structures.
The isolation and purification of AFGPs is
laborious, costly, and often results in
mixtures, making characterization difficult.
Recent structural investigations into the
mechanism by which linear and cyclic AFGPs
inhibit ice crystallization have led to
significant progress toward the synthesis and
assessment of several synthetic mimics of
AFGPs. This review article will summarize
synthetic AFGP mimics as well as current
challenges in designing compounds capable of
mimicking AFGPs. It will also cover our recent
efforts in exploring whether peptoid mimics
can serve as structural and functional mimics
of native AFGPs.ess the ability to inhibit the
formation of ice and are therefore essential to
the survival of many marine teleost fishes that
routinely encounter sub- zero temperatures.
Owing to this property, AF(G)Ps have
potential applications in many areas such as
storage of cells or tissues at low temperature,
ice slurries for refrigeration systems, and
food storage. In contrast to AFGPs, which are
composed of repeated tripeptide units
(Ala-Ala-Thr)n with minor sequence

3-2

Dolan, John R., Eun Jin Yang, Sang Hoon Lee,
and Sun Young Kim. 2013. “Tintinnid ciliates
of Amundsen Sea (Antarctica) plankton
communities”. Polar Research, 32: 1-12.
doi: 10.3402/polar.v32i0.19784
The Amundsen Sea has been described as one
of the most productive and dynamic pelagic
systems in Antarctica and is one of the least
studied. Based on samples from 15 stations in
the Amundsen Sea, we describe for the first
time the composition of the tintinnid ciliate
assemblage of the microzooplankton. We
compared the species compositions of coastal
polynya sites, where the phytoplankton
communities are dominated by Phaeocystis, to
those of the offshore deep water sites, which
are dominated by diatoms. We found a total of
15 species. Polynya sites were dominated by a
few species of tintinnids, mostly those
endemic to the Southern Ocean. In contrast,
the deep-water sites contained many
widespread tintinnid species, which are
known from a wide variety of systems as well
as other areas of the Southern Ocean. We
examined polymorphism known to
characterize the Antarctic tintinnid species
Cymatocylis affinis/convallaria and
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of the anticyclonic circulation in the western
Arctic was probably similar to today or
expanded eastward. Our simple mass balance
calculations suggest that large amounts of
freshwater were released but due to
significant deep water formation within the
Arctic Ocean, the effect on the formation of
NADW was probably minor.

Codonellopsis gaussi. We found that the types
or forms found appeared unrelated to the
type of microplankton community, defined by
the identity of the dominant phytoplankton
taxa. However, the number of different
morphotypes found at a site appeared related
to the overall concentration of the species,
suggesting that different morphologies,
previously considered distinct species, may
simply be developmental stages.
3-4
3-3

Jang, Kwangchul, Yeongcheol Han, Youngsook
Huh, Seung-Il Nam, and 3 others. 2013.
“Glacial freshwater discharge events
recorded by authigenic neodymium isotopes
in sediments from the Mendeleev Ridge,
western Arctic Ocean”. Earth and Planetary
Science Letters, 369(5): 148-157.
doi: 10.1016/j.epsl.2013.03.018

Jiang, Y., E.J. Yang, J.O. Min, S.H. Kang, and S.H.
Lee. 2013. “Using pelagic ciliated
microzooplankton communities as an
indicator for monitoring environmental
condition under impact of summer sea-ice
reduction in western Arctic Ocean”. Ecological
Indicators, 34: 380-390.
doi: 10.1016/j.ecolind.2013.05.026
To assess the impact of arctic climate change
on environmental condition and pelagic
biodiversity, spatial variations in ciliated
microzooplankton communities were studied
at 32 stations (western Arctic Ocean) in
summer sea-ice reduction period from August
1 to September 10, 2012. Multivariate and
univariate analyses demonstrated that
ciliated microzooplankton community
structures showed significant differences
between the western and eastern parts of the
sampling region; consistent with east-west
differences in environmental conditions; 16
dominant species (e.g., Leegaardiella ovalis,
Strombidium acutum, and Mesodinium
rubrum) showed the same spatial distribution
pattern and were significantly correlated with
physicochemical variables, especially with
nitrates and phosphates; and both spatial
patterns of community structure and species
diversity indices were significantly associated
with environmental condition. These results
suggest that the summer sea-ice reduction
has affected ciliate biodiversity seriously and
the pelagic ciliate communities may be useful
as robust bioindicators for studying climate
change effects under increasing sea-ice
melting in the Arctic Ocean.

The freshwater budget of the Arctic Ocean is a
key component governing the deep water
formation in the North Atlantic and the global
climate system. We analyzed the isotopic
composition of neodymium (εNd) in
authigenic phases of marine sediments on the
Mendeleev Ridge in the western Arctic Ocean
spanning an estimated time interval from
present to about 75 ka BP. This continuous
record was used to reconstruct the εNd of the
polar deep water (PDW) and changes in
freshwater sources to the PDW through time.
Three deviations in εNd from a long term
average of −10.2 were identified at estimated
46–51, 35–39 and 13–21 ka BP. The estimated
46–51 ka BP event can be traced to bursting of
ice-dammed lakes accompanying the collapse
of the Barents–Kara Ice Sheet, which would
have released radiogenic Nd to the eastern
Arctic Ocean. The cyclonic surface circulation
in the eastern Arctic Ocean must have been
stronger than at present for the event to be
recorded on the Mendeleev Ridge. For the
35–39 and 13–21 ka BP events, it is likely that
the Laurentide Ice Sheet (LIS) supplied the
unradiogenic freshwater. The configuration
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evaluate DP exposure in the remote
ecosystems of Antarctica. The aim of this
study is to evaluate the bioaccumulation of DP
isomers in Antarctic biota samples collected
from King George Island, Antarctica.

Kang, J.-H., J.-T. Kim, S.D. Hur, J.-H. Kim, and
Y.-S. Chang. 2013. “Dechlorane Plus in
Antarctic Biota in King George Island,
Antarctica”. Organohalogen Compounds,
75(1): 1066-1069.
Dechlorane plus (DP, C18H12Cl12) is a
chlorinated flame retardant which was
manufactured as a substitute for Dechlorane
(also called Mirex, C10Cl12) by Hooker
Chemical (now known as OxyChem, Niagara
Falls, NY) in the mid-1960s1. The flame
retardant has been used for at least 40 years,
with annual production being estimated to be
as high as 10 million pounds, and has been
sold worldwide including North America,
Europe, and Asia2. In addition, recently, Wang
et al. identified another DP production facility
in China3. Hoh et al. first reported in 2006 on
the environmental occurrence of DP in air,
fish, and sediment samples within the North
American Great Lake Basin1. Since then, other
researchers measured DP in other regions of
the world in various vironmental matrix,
including air, water, sewage sludge, indoor
dust, soil, sediment, tree bark, fish, birds, and
human serum and hair. Moreover, the recent
occurrence of DP in air sampled along an
oceanic transect from Greenland to Antarctica
suggests that DP is susceptible to long-range
atmospheric transport4, 5. The DP isomers
have been detected in biota samples, which
indicated that DP can be bioaccumulated and
biomagnified regardless of its high molecular
weight and very high log Kow value. The
bioaccumulation of DP in birds has been
reported by a few studies6, 7. Gauthier et al.
reported that several flame retardants
including DP were accumulated in maternal
herring gull via their aquatic environment
and food web, and transferred during
ovogenesis to their eggs8, 9. However, biotic
monitoring data of the DP isomers were
limited. Moreover, no data is available on the
bioaccumulation of DP in biota samples from
the very remote regions. In the present suty,
we used several Antarctic biota samples to

3-6

Kim, Dongseon, Sang-Hwa Choi, Eun-Jin Yang,
and 3 others. 2013. “Biologically mediated
seasonlity of aragonite saturation states in
Jinhae Bay, Korea”. Journal of Coastal
Research, 29(6): 1420-1426.
doi: 10.2112/JCOASTRES-D-12-00205.1
Aragonite saturation states (Ωarag) were
estimated for the surface and bottom waters
of Jinhae Bay over four seasons to assess the
major controlling factors. The surface and
bottom waters of Jinhae Bay were highly
supersaturated with respect to aragonite in
spring, autumn, and winter. In summer,
however, most of the bottom waters were
undersaturated, even though the surface
waters were supersaturated. This can be
explained by the phytoplankton–carbonate
saturation state interaction; high primary
production increases Ωarag in surface waters,
whereas vertical export and the subsequent
remineralization of organic matter decreases
Ωarag in subsurface waters. A strong linear
correlation between the Ωarag values and
dissolved oxygen concentrations supported
the idea that biological activity is a major
factor controlling Ωarag in Jinhae Bay. The
ocean acidification induced by the invasion of
anthropogenic CO2 also considerably affected
the aragonite saturation state in all seasons,
particularly in winter, when the Ωarag values
have been reduced by 32–35% in the surface
waters and 33–37% in the bottom waters
since the preindustrial era. In Jinhae Bay, the
undersaturation with respect to aragonite in
summer can have large impacts on the
calcifying benthic organisms; mussel
calcification may no longer occur, and the
oyster calcification rate is probably reduced
by 50%. In addition, the pH and Ωarag
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decreases associated with the anthropogenic
CO2 increase may reduce the calcification
rates of oyster and mussel in all seasons,
particularly in winter.

3-7

Kim, Duk-Jin, Byongjun Hwang, Kyung Ho
Chung, Sang Hoon Lee, and 2 others. 2013.
“Melt Pond Mapping With High-Resolution
SAR: The First View”. Proceedings of The IEEE,
101(3): 748-758.

Kim, Sang-il, Hyun-cheol Kim, Jung-il Shin,
and Soon-gu Hong. 2013. “Land-Cover
Classification of Barton Peninsular around
King Sejong station located in the Antarctic
using KOMPSAT-2 satellite imagery”. Korean
Journal of Remote Sensing, 29(5): 537-544.
doi: 10.7780/kjrs.2013.29.5.9
Baton Peninsula, where Sejong station is
located, mainly covered with snow and
vegetation.Because this area is sensitive to
climate change, monitoring of surface
variation is important to understandclimate
change on the polar region. Due to the
inaccessibility, the remote sensing is useful to
continuouslymonitor the area. The objectives
of this research are 1) map classification of
land-cover types in the BartonPeninsular
around King Sejong station and 2) grasp
distribution of vegetation species in classified
area.A KOMPSAT-2 multispectral satellite
image was used to classify land-cover types
and vegetation species.We performed
classification with hierarchical procedure
using KOMPSAT-2 satellite image and
groundreference data, and the result is
evaluated for accuracy as well. As the results,
vegetation and non-vegetationwere clearly
classified although species shown lower
accuracies within vegetation class. the
inaccessibility, the remote sensing is useful to
continuouslymonitor the area. The objectives
of this research are 1) map classification of
land-cover types in the BartonPeninsular
around King Sejong station and 2) grasp
distribution of vegetation species in classified
area.A KOMPSAT-2 multispectral satellite
image was used to classify land-cover types
and vegetation species.We performed
classification with hierarchical procedure
using KOMPSAT-2 satellite image and
groundreference data, and the result is
evaluated for accuracy as well. As the results,
vegetation and non-vegetationwere clearly
classified although species shown lower
accuracies within vegetation class.

Melt pond statistics (size and shape) have
previously been retrieved from aerial
photography and high-resolution visible
satellite data. These submeter- or
meter-resolution visible data can provide
reasonably accurate information on melt
ponds, but are greatly constrained by the
limited solar illumination and frequent cloud
cover in the Arctic region. In this study, we
venture into exploring high-resolution
synthetic aperture radar (SAR) or imaging
radar method for melt pond mapping, which
is not severely disrupted by cloud or low solar
zenith angle. We analyzed high-resolution
airborne SAR images (0.3-m resolution) of
midsummer sea ice, acquired from a
helicopter-borne SAR system in the northern
Chukchi Sea. The pond area and shape
(circularity) derived from the airborne SAR
images showed that the statistics were
comparable to those previously observed
from aerial photographs. We argue that
high-resolution SAR, together with
one-to-one comparison with coincident aerial
photographs, can be used to map melt ponds
at a level of detail comparable to aerial
photography or high-resolution optical
satellite remote sensing. Our encouraging
results suggest the possibility of using
high-resolution SAR (current or future
systems) to map melt ponds in the Arctic
region.
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a better estimate of the annual primary
production in the EJS. Temporal variations of
temperature, salinity, and density (αt ) in the
study area were highly seasonal as expected
for an ocean in the temperate zone. Nutrient
distributions reflected these seasonal
fluctuations in the vertical structure of the
water column. Diatoms were in general the
most dominant phytoplankton ranging from
15.5 to 82.2% with an average of 42.0%
(S.D.=±9.9 %). Based on those average daily
productivities from our monthly
measurements, the annual primary, new, and
regenerated production in the UB were 273.0
gCm-2 yr-1, 62.6 gNm-2 yr-1, and 48.7 gNm-2 yr-1,
respectively. Our estimated high f ratio (0.59)
in the UB, indicated that the predominant
nitrogen source for primary production was
nitrate. This is comparable with the nitrogen
source in a productive coastal-upwelling
region. New carbon production by
phytoplankton is estimated as 145.6 gCm-2
yr-1 (S.D.=±40.8 gCm-2 yr-1) which indicates
that a large portion (53.9 %) of the total
annual primary production might potentially
be exported from the diatom-dominated
euphotic zone to a deeper zone in the UB.
Further intense integrated field observations
will be necessary to improve our
understanding of the current marine
ecosystem in the UB as an important
biological production area in the EJS.

Kim, S.Y., J.K. Choi, J.R. Dolan, H.C. Shin,
SangHoon Lee, and Eun Jin Yang. 2013.
“Morphological and Ribosomal DNA-based
Characterization of Six Antarctic Ciliate
Morphospecies from the Amundsen Sea with
Phylogenetic Analyses”. Journal of Eukaryotic
Microbiology, 60(5): 497-513.
doi: 10.1111/jeu.12057
We characterized six tintinnid ciliates from
Antarctic waters using molecular markers
and morphological traits: Amphorellopsis
quinquealata, Codonellopsis gaussi,
Cymatocylis convallaria, Cy. calyciformis, Cy.
drygalskii, and Laackmanniella prolongata.
The 100% similarity in SSU-ITS1-5.8S
rDNA-ITS2-partial LSU rDNA sequences
among Cy. convallaria, Cy. calyciformis, and Cy.
drygalskii is supportive of synonymy.
Codonellopsis gaussi and L. prolongata also
showed high levels of similarity in SSU rDNA
(99.83%) and the D2 domain of LSU rDNA
(95.77%), suggesting that they are closely
related. Phylogenetic analysis placed
Cymatocylis in the Rhabdonellidae,
Amphorellopsis in the Tintinnidae and L.
prolongata/Co. gaussi within the
Dictyocystidae.

3-10 Kwak, J. H., S. H. Lee, H. J. Park, E. J. Choy, and 3
others. 2013. “Monthly measured primary
and new productivities in the Ulleung Basin as
a biological “hot spot” in the East/Japan Sea”.
Biogeosciences Discuss, 10: 2127-2158.
doi: 10.5194/bgd-10-2127-2013

3-11 Kwak, Jung Hyun, Jeomshik Hwang, Eun Jung
Choy, and 6 others. 2013. “High primary
productivity and f-ratio in summer in the
Ulleung basin of the East/Japan Sea”.
Deep-Sea Research Part I-Oceanographic
Research Papers, 79(1): 74-85.
doi: 10.1016/j.dsr.2013.05.011

The Ulleung Basin (UB), located in the
southwestern part of the East/Japan Sea
(EJS), is considered having an unusually high
productivity for a deep basin. Recently
changes have been reported in physical,
chemical, and biological properties. Here we
measured the primary and new productivities
in the UB using a 13C-15N dual isotope tracer
technique. Measurements took place every
month for the first time throughout a year for

To better understand the cause of high
summer primary productivity in the Ulleung
Basin located in the southwest part of the
East/Japan Sea, the spatial dynamics of
primary, new, and regenerated productivities
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Biology, 36(8): 1215-1230.
doi: 10.1007/s00300-013-1314-8
The rapid melting of glaciers as well as the
loss of sea ice in the Amundsen Sea makes it
an ideal environmental setting for the
investigation of the impacts of climate change
in the Antarctic on the distribution and
production of mesozooplankton. We
examined the latitudinal distribution of
mesozooplankton and their grazing impacts
on phytoplankton in the Amundsen Sea
during the early austral summer from
December 27, 2010 to January 13, 2011.
Mesozooplankton followed a latitudinal
distribution in relation to hydrographic and
environmental features, with copepods
dominating in the oceanic area and
euphausiids dominating in the polynya.
Greater Euphausia crystallorophias biomass
in the polynya was associated with lower
salinity and higher food concentration
(chlorophyll a, choanoflagellates, and
heterotrophic dinoflagellates). The grazing
impact of three copepods (Rhincalanus gigas,
Calanoides acutus, and Metridia gerlachei) on
phytoplankton was low, with the
consumption of 3 % of phytoplankton
standing stock and about 4 % of daily primary
production. Estimated daily carbon rations
for each of the three copepods were also
relatively low (<10 %), barely enough to
cover metabolic demands. This suggests that
copepods may rely on food other than
phytoplankton and that much of the primary
production is channeled through
microzooplankton. Daily carbon rations for E.
crystallorophias were high (up to 49 %) with
the grazing impact accounting for 17 % of the
phytoplankton biomass and 84 % of primary
production. The presence of E.
crystallorophias appears to be a critical factor
regulating phytoplankton blooms and
determining the fate of fixed carbon in the
coastal polynyas of the Amundsen Sea.

(PP, NP, and RP) were examined along the
path of the Tsushima Warm Current system in
summer 2008. We compared hydrographic
and chemical parameters in the Ulleung Basin
with those of the Kuroshio Current in the
Western Pacific Ocean and the East China Sea.
In summer, integrated primary productivity
(IPP, 0.37–0.96 g C m−2 d−1) and integrated
new productivity (INP, 26–221 mg N m−2 d−1)
within the euphotic zone in the Ulleung Basin
were higher than those in the East China Sea
and the Western Pacific Ocean (0.17–0.28 g C
m−2 d−1, 2−5 mg N m−2 d−1, respectively). In
contrast, there was no pronounced spatial
variation in integrated regenerated
productivity (IRP, 43–824 mg N m−2 d−1).
Strong positive correlations between IPP and
INP (also the f-ratio), and between nitrate
uptake rate in the mixed layer and nitrate
upward flux through the top of pycnocline in
summer in the Ulleung Basin imply that the
high IPP was mainly supported by supply of
nitrate from the underlying water in the
euphotic zone. Shallowing of the pycnocline
depth as the current enters the East/Japan
Sea facilitates nitrate supply from the
nutrient-replete cold water immediately
below the pycnocline through nitrate upward
flux. A subsurface maximum in PP at or above
the pycnocline and a high f-ratio further
support the importance of this source of
nitrate for maintaining the high summer PP in
the Ulleung Basin. In comparison, the high PP
layer was observed at the surface in the
following fall and spring in the Ulleung Basin.
Our results demonstrate the importance of
hydrographic features in enhancing PP in this
oligotrophic Tsushima Warm Current system

3-12 Lee, Doo Byoul, Keun Hyung Choi, Ho Kyung
Ha, Eun Jin Yang, Sang Heon Lee, SangHoon
Lee, and Hyoung Chul Shin. 2013.
“Mesozooplankton distribution patterns and
grazing impacts of copepods and Euphausia
crystallorophias in the Amundsen Sea, West
Antarctica, during austral summer”. Polar

3-13 Lee, Sang Heon, Mi Sun Yun, Bo Kyoung Kim,
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Sei-ichi Saitoh, Chang-Keun Kang, Sung-Ho
Kang, and Terry Whitledge. 2013. “Latitudinal
carbon productivity in the Bering and
Chukchi Seas during the summer in 2007”.
Latitudinal carbon productivity in the Bering
and Chukchi Seas during the summer in 2007,
59(1): 28-36.
doi: 10.1016/j.csr.2013.04.004

3-14 Lee, Sang Hoon, Hee Jun Lee, Jun-Yong Park,
Eui Young Jeong, Jeseon Yoon, Ho Kyung Ha,
and 2 others. 2013. “Possible origin of coastal
sands and their long-term distribution along
the high slope-gradient, wave-dominated
eastern coast, Korea”. Geosciences Journal,
17(2): 163-172.
doi: 10.1007/s12303-013-0010-6

The Bering and Chukchi Seas are well known
to be one of the most productive regions in
the world. However, these regions have many
climate induced-environmental changes over
the last decades. Whether these changes
enhance or reduce the overall primary
production is important in major ecosystems
of the Bering and Chukchi Seas. During the
Oshoro Maru cruise in 2007 as an IPY
(International Polar Year) event of Hokkaido
University, nitrogen and carbon uptake rates
of phytoplankton were measured at 15
productivity stations in the Bering and
Chukchi Seas, using a 13C–15N dual isotope
tracer technique. The 2007 mean daily carbon
uptake rates of phytoplankton were 0.20 and
0.16 g C m−2 d−1, respectively in the southern
and northern Bering Sea. These rates are
lower than those reported previously in the
regions mainly because of the well-known
strong seasonal variation of the carbon
uptake rate between May (bloom period) and
July (post-bloom period; this cruise). In the
Chukchi Sea, the mean uptake rates from this
study were 1.63 and 0.18 g C m−2 d−1,
respectively in the central and northern
regions which are noticeably lower than
those reported previously in decades ago.
Based on the enhancement experiments, light
is an important controlling factor for the
phytoplankton productivity rates in the
Bering and Chukchi Seas during the cruise
period as indicated by higher carbon uptake
rates with increased light conditions.
Accordingly, nutrients might not be the
controlling factor, given there were only
minimal increases of primary productivity
rates with higher nitrate concentrations.

This study aims to investigate possible source
and distributional patterns of coastal sands in
the high slope-gradient, wave-dominated
coast with no large rivers, eastern Korea.
Chirp (2-7 kHz) seismic profiles show that the
coastal sand deposits, the uppermost
transparent layer, are up to 7.1 m thick off
small, mountainous stream mouths, and thins
laterally, showing a radial distribution from
the stream mouths with a slightly SE-skewed
elongated (i.e., alongshore) geometry. This
suggests that the terrigenous coarse
sediments emptied by the streams during the
summer flash flooding season have been a
major source to the adjacent coastal sands.
Hydrodynamic measurements with benthic
tripod systems indicate that alongshore
currents occurring during episodic storms
play a significant role in the displacement of
the coastal sands toward the southeast,
resulting in the slightly SE-skewed elongated
(i.e., alongshore) distributional geometry of
the sands.al sand deposits, the uppermost
transparent layer, are up to 7.1 m thick off
small, mountainous stream mouths, and thins
laterally, showing a radial distribution from
the stream mouths with a slightly SE-skewed
elongated (i.e., alongshore) geometry. This
suggests that the terrigenous coarse
sediments emptied by the streams during the
summer flash flooding season have been a
major source to the adjacent coastal sands.
Hydrodynamic measurements with benthic
tripod systems indicate that alongshore
currents occurring during episodic storms
play a significant role in the displacement of
the coastal sands toward the southeast,
resulting in the slightly SE-skewed elongated
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3-16 Marret, Fabienne, So-Young Kim, and James
Scourse. 2013. “A 30,000 yr record of
land-ocean interaction in the eastern Gulf of
Guinea”. Quaternary Research, 80(1): 1-8.
doi: 10.1016/j.yqres.2013.04.003

(i.e., alongshore) distributional geometry of
the sands.

3-15 Lee, S.H., M.S. Yun, B.K. Kim, H. Joo, S.H. Kang,
and 2 others. 2013. “Contribution of small
phytoplankton to total primary production in
the Chukchi Sea”. Continental Shelf Resaerch,
68: 43-50.
doi: 10.1016/j.csr.2013.08.008

A 30,000 yr dinocyst and pollen record from
the eastern equatorial Atlantic (off
Cameroon) has been investigated in order to
identify land–ocean linkages during the last
deglacial transition. A strong correlation
between the abundance of Brigantedinium
spp. and the Ca/Fe ratio during the last glacial
period suggests enhanced marine
productivity in association with cool seawater
temperatures and nutrient input linked to
coastal upwelling and/or a proximal river
mouth. Dry conditions are recorded on the
adjacent continent with a significant
representation of open vegetation indicators
and the Afromontane taxon Podocarpus. After
17 cal ka BP these indicators register a sharp
decline as a result of a climatic transition from
the dry/cooler conditions of the last glacial
period to the wetter/warmer conditions of
the deglaciation. Simultaneously, dinocysts
show a significant shift from dominant
heterotrophs to an increasing abundance of
autotrophs, reflecting warmer conditions.
Significant changes are observed during the
Younger Dryas, with a return to drier
conditions and higher salinities. The start of
the Holocene is marked by very low-salinity
conditions, reflecting optimal monsoonal
conditions over west equatorial Africa. The
end of the African Humid Period is observed
between 6 and 5 cal ka BP, followed by
significant fluctuations in both terrestrial and
oceanic proxies.

Given a projection of thriving small
phytoplankton in the Arctic Ocean under
climate-induced environmental changes, it is
important to estimate the contribution of
small phytoplankton (0.7-5 mu m) to the total
primary production in the Chukchi Sea, which
is an important conduit of organic matter
from the North Pacific to the Arctic Ocean.
Based on a 13C-15N dual isotope tracer
technique, small phytoplankton productivity
measurements were taken during two
consecutive cruises in the Chukchi Sea in
2004. The total phytoplankton carbon uptake
rates ranged from 0 to 25.38 mg C m-3h-1,
whereas the uptake rates of small
phytoplankton ranged from 0 to 2.87 mg C
m-3h-1. In comparison with the carbon uptake
rates, total phytoplankton nitrate uptake
rates ranged from 0 to 4.40 mg N m-3h-1 while
small phytoplankton nitrate uptake rates
ranged from 0 to 0.39 mg N m-3h-1.
Ammonium uptake rates ranged from 0 to
8.34 mg N m-3h-1 and from 0.01 to 2.18 mg N
m-3h-1, for total and small phytoplankton,
respectively. Small phytoplankton
contributed 24.80% (S.D.= ± 23.0%) to the
total chlorophyll-a concentration, and
59.41% (S.D.= ± 52.12%) to the total carbon
biomass due to its higher particulate organic
carbon per chlorophyll-a unit during the two
cruises in 2004. In the Chukchi Sea, the
average contributions of small phytoplankton
to carbon and total nitrogen (nitrate
+ammonium) uptake rates were 31.72%
(S.D.= ± 23.59%) and 3731% (S.D.= ±
26.06%), respectively.

3-17 Palanisamy, Shanmugam, Hyun-Cheol Kim,
and 3 others. 2013. “An Evalution of
Modis/Aqua Bio-Optical Algorithms in Arctic
Waters”. Environmental Engineering and
Management Journal, 12(11): 2219-2232.
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algorithms tested, MODIS_DC_case-2_Chl
(Default case), MODIS_OC3_Chl and
MODIS_DAAC-v4_Chl algorithms had the
relatively better statistics than other pigment
algorithms. The analyses further demonstrate
that algorithms for estimating the absorption
coefficients of CDOM and phytoplankton also
tended to produce high errors (with
overestimation at 400nm for αCDOM and
underestimation at 675nm for αph. These
analyses suggest that an independent
treatment of the atmospheric correction and
the development of new bio-optical
algorithms are required to obtain reliable
estimates of water constituents and inherent
optical properties in high latitude waters.

Despite the Moderate Resolution Imaging
Spectrometer (MODIS/Aqua) presently
collects data on operational basis, evaluation
of its biogeochemical products from standard
bio-optical algorithms is scare especially in
Arctic waters. The present study is aimed to
evaluate several MODIS/Aqua bio-optical
algorithms and MODIS/Aqua remote sensing
reflectance (Rrs) products in Kongsfjorden
waters on the western side of Svalbard, Arctic.
Data sets consisting of in-situ measurements
of radiometric quantity (Rrs), Chlorophyll-a
(Chl-a) and Suspended Sediment (SS)
concentrations, and absorption coefficients of
coloured dissolved organic matter (αCDOM) and
phytoplankton (αph) collected coincidently
with MODIS/Aqua observations during the
2007 and 2008 cruises were used to evaluate
performances of the MODIS/Aqua algorithms
in a wide range of waters within Kongsfjorden
and its offshore regions with Chl-a varying
from 0.01 to 5.8 mg m-3, αCDOM (400) from 0.01
to 0.4 m-1, and αph (400) from 0.01 to 0.08 m-1.
The comparison of MODIS/Aqua Rrs from the
standard atmospheric correction (SAC) with
in-situ measurements at six wavelengths
(412, 443, 488, 531, 551 and 667nm) showed
that these satellite Rrs values are notably
higher at 412nm and 443nm and lower at
551nm and 667nm than in-situ Rrs values at
these wavelengths. By contrast, Rrs values
from the MUMM atmospheric algorithm are
slightly better than those of the SAC algorithm
at 412 and 443nm, although being severely
underestimated at 551 and 667nm. The overand underestimated Rrs values in short and
long wavelengths may be caused by adjacent
effects and sub-pixel contamination of the ice
cover and clouds in the region. An evaluation
of the bio-optical algorithms revealed
systematic and large overestimations with
Chl-a and αCDOM (400) retrievals and
underestimations with αph (675) retrievals
from the SAC_Rrs data. There was an inverse
trend with MUMM that underestimated Chl
and αph values although producing nearly
consistent results for αCDOM. Among the

3-18 Park, Hyun Je, Eun Jung Choy, and 3 others.
2013. “Trophic transfer between coastal
habitats in aseagrass-dominated macrotidal
embayment system asdetermined by stable
isotope and fatty acid signatures”. Marine and
Freschwater Research, 64(12): 1169-1183.
Stable isotope and fatty acid analyses were
used to examine trophic transfers within a
seagrass bed and its adjacent shallow subtidal
and intertidal habitats in a macrotidal
embayment system in Korea. Suspended
particulate organic matter (POM),
sedimentary organic matter, benthic
microalgae (BMA), green and decomposing
leaves of Zostera marina, its epiphytes and a
variety of consumers in different habitats
were collected between May and June 2007. Z.
marina, epiphytes and BMA were more
13
C-enriched than offshore POM. The δ13C
values of consumers from all habitats
overlapped with those of BMA, Z. marina
leaves and epiphytes, indicating the trophic
importance of locally produced organic
matter. Tissues of the dominant consumers in
all habitats contained high quantities of fatty
acid biomarkers for diatoms, but very low
quantities of fatty acid biomarkers for
seagrass. Principal component analysis based
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compositional difference in algal pigments
from the bare sites. Altogether, our results
suggest that the MPB biomass and
composition in the P. australis bed are
mediated by the vascular plant canopy.

on fatty acids of consumers showed a very
complex distribution, suggesting that they
have diverse nutritive origins irrespective of
feeding guilds and habitats. The isotopic
mixing model showed that epiphytes and
BMA served as major nutritional sources for
consumer production in the seagrass and the
adjacent intertidal habitats. Moreover, our
results suggest that epiphytes and BMA
outwell into the adjacent shallow subtidal
habitats and provide considerable trophic
subsidy for consumer production.

3-20 Park, Jeong Soo, In-Young Ahn, and Eun Ju Lee.
2013. “Spatial Distribution Patterns of the
Antarctic Hair Grass Deschampsia antarctica
in Relation to Environmental Variables on
Barton Peninsula, King George Island”. Arctic
Antarctic and Alpine Research, 45(4):
563-574.

3-19 Park, Hyun Je, Eun Jung Choy, and
Chang-Keun Kang. 2013. “Spatial and
temporal variations of microphytobenthos on
the common reed Phragmites australis bed in
a marine protected area of Yeoja Bay, Korea”.
Wetlands, 33(4): 737-745.
doi: 10.1007/s13157-013-0433-x

Understanding the patterns in species
distribution and abundance along
environmental gradients is a keystone in field
ecological study. Because the Antarctic
terrestrial communities are simple, they
provide a suitable opportunity for studying
species distribution patterns in relation to
environmental gradients. We applied diverse
geostatistic methods and classical statistic
descriptors to analyze the spatial patterns of
several variables, such as Deschampsia
antarctica abundance, moss cover,
topography, and soil physical and chemical
properties. Directional semivariograms and
kriged maps showed that strong anisotropy in
a topographic variable was reflected in the
soil variables. Especially, soil texture and
moss cover were correlated with elevation,
and electric conductivity and Na+ were
influenced by the distance from the shoreline.
Furthermore, the heavy snowfall in 2009
evidently affected the survival of the grass. A
short growing period and waterlogging
induced by heavy snowfall may limit survival
of D. antarctica and the amount of snowfall
can be a important factor limiting the grass
expansion.

To characterize seasonal variation of
microphytobenthos (MPB) biomass and
composition in a Phragmites australis bed, the
algal pigments in the top 20 mm of the
sediments in a macrophyte marsh in a marine
protected area in Yeoja Bay (Korea) were
investigated monthly using high-performance
liquid chromatography from November 2009
to December 2010, and compared with the
upper and middle parts of a bare intertidal
flat. Chlorophyll a (chla) concentration
showed similar seasonal trends at all the sites,
with bimodal peaks in April and August. The
seasonal chla peaks were more pronounced
on the bare flat than on the P. australis bed.
While high amounts of pheophorbides a
suggest an increased grazing activity during
April-September on the bare flat, high ratios
of pheophytins a/pheophorbides a on the P.
australis bed indicate high levels of microbial
degradation. While the dominance of diatoms
characterized by high fuco/chla ratios
appeared at all sites, the peaks of some
accessory pigments (chlb, lutein, and
zeaxanthin) at the P. australis bed led to the

3-21 Park, J.S., E.J. Yang, D. Kim, M.Y. Gorbunov, H.C.
Kim, S.H. Kang, H.C. Shin, S.H. Lee, and S. Yoo.
2013. “Early summer iron limitation of

36

2013
ABSTRACTS

carbon monoxide from nonmethane volatile
organic compound (NMVOC) oxidation
during a period of 8 years (1997–2004) using
a Bayesian inversion analysis. The optimized
global NMVOC-derived CO source strength
indicates a change of a factor of 2 between the
1997–1998 strong El Niño and subsequent La
Niña conditions. For comparison, the average
8 year interannual variability (IAV) is 18%.
The variation of NMVOC-derived CO is closely
correlated with the Oceanic Niño Index (ONI)
and surface temperature. A time-lagged
correlation analysis between ONI and
NMVOC-derived CO inventory indicated El
Niño/Southern Oscillation leads the Northern
Hemisphere (NH) NMVOC-derived CO
production by about 3 months earlier than the
Southern Hemisphere's (SH). The SH
NMVOC-derived CO was positively correlated
with the lagged-ONI (r = 0.57), while the
temperature change barely influenced SH
NMVOC-derived CO (r = 0.01). In the NH,
temperature was more robustly correlated
with NMVOC-derived CO (r = 0.58) than the
lagged-ONI (r = 0.35). In particular, the
extra-tropical temperature showed a strong
correlation (r = 0.90) with the NH
NMVOC-derived CO and suggested its
primary role in controlling the interannual
variability of the NH NMVOC-derived CO.

phytoplankton photosynthesis in the Scotia
Sea as inferred from fast repetition rate
fluorometry”. Journal of Geophysical Resarch,
118(8): 3795-3806.
doi: 10.1002/jgrc.20281
We describe variability in the phytoplankton
physiological status in the west Scotia Sea of
the Southern Ocean in the early austral
summer prior to and at the beginning of a
phytoplankton bloom. This area is
characterized by high concentrations of major
nutrients (such as nitrate, phosphate, and
silicate), but exhibit chronically low
concentrations of dissolved iron and deep
vertical mixing. Using a fast repetition rate
fluorometry, we measured photosynthetic
characteristics of phytoplankton in the
euphotic zone. These measurements provide
an express diagnostic of the effects of
environmental factors, including iron
limitation, on photosynthetic processes. The
quantum yields of photochemistry in
Photosystem II (Fv/Fm) in subsurface
phytoplankton were, on average, 40% lower
than the maximum values for nutrient-replete
communities. Higher values of Fv/Fm were
observed in the frontal mixing zone that may
have been caused by the induction of iron into
the euphotic layer. Our results suggest
physiological signatures of iron limitation of
photosynthesis in the western Scotia Sea in
the early austral summer. The data imply that,
together with light conditions and grazing
pressure, iron availability may be important
for phytoplankton growth in the Scotia Sea
even in the early summer.

3-23 Shaha, Dinesh Chandra, Yang-Ki Cho, and
Tae-Wan Kim. 2013. “Effects of River
Discharge and Tide Driven Sea Level
Variation on Saltwater Intrusion in Sumjin
River Estuary: An Application of
Finite-Volume Coastal Ocean Model”. Journal
of Coastal Research, 29(2): 460-470.
doi: 10.2112/JCOASTRES-D-12-00135.1

3-22 Park, Keyhong and 3 others. 2013. “Large
interannual variations in nonmethane volatile
organic compound emissions based on
measurements of carbon monoxide”.
Geophysical Research Letters, 40(1): 221-226.
doi: 10.1029/2012GL052303

Salinity intrusion is one of the major
problems in the Sumjin River Estuary (SRE).
An unstructured-grid finite-volume coastal
ocean model (FVCOM) was used to
investigate the influence of different river
discharges and tide driven sea level variation

We present source estimates of atmospheric
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Changjiang (Yangtze) River runoff. Total cyst
concentrations ranged from 23 to 48 442
cysts/g dry weight, and high cyst
concentrations were recorded adjacent to the
dumping site. This result suggests that
anthropogenic activities such as ocean
dumping stimulate the growth of
dinoflagellates in the Yellow Sea, which in
turn leads to high levels of dinoflagellate cyst
production.

on salinity intrusion in the SRE. The variation
of salt intrusion was predicted according to
the variation of sea level driven by tide along
the open boundary and the river discharge
upstream. The model simulation results are in
qualitative agreement with the available field
data. The model provided a skilled
reproduction of the observed temporal and
spatial variability in salinity. The ebb flow is
seaward from upstream to the mouth of the
SRE. The river discharge is a dominant factor
affecting salinity intrusion in this estuarine
system during the wet season. A power law
function has been established between the
distance of salt intrusion and river discharge.
The salt intrusion length responding to
constant river discharges generally follows a
power law of −0.14. In contrast, the salt
intrusion length shows a better relationship
with intratidal sea level variation at low river
discharge. This model result allows us to
predict salt intrusion in an estuary according
to the variation of sea level and river
discharge with climate change.

3-25 Wahlin, A.K., O. Kalen, L. Arneborg, G. Bjork,
G.K. Carvajal, H.K. Ha, T.W. Kim, S.H. Lee, and
2 others. 2013. “Variability of Warm Deep
Water Inflow in a Submarine Trough on the
Amundsen Sea Shelf”. Journal of Physical
Oceaongraphy, 43(10): 2054-2070.
doi: 10.1175/JPO-D-12-0157.1
The ice shelves in the Amundsen Sea are
thinning rapidly, and the main reason for
their decline appears to be warm ocean
currents circulating below the ice shelves and
melting these from below. Ocean currents
transport warm dense water onto the shelf,
channeled by bathymetric troughs leading to
the deep inner basins. A hydrographic
mooring equipped with an upward-looking
ADCP has been placed in one of these troughs
on the central Amundsen shelf. The two years
(2010/11) of mooring data are here used to
characterize the inflow of warm deep water to
the deep shelf basins. During both years, the
warm layer thickness and temperature
peaked in austral fall. The along-trough
velocity is dominated by strong fluctuations
that do not vary in the vertical. These
fluctuations are correlated with the local
wind, with eastward wind over the shelf and
shelf break giving flow toward the ice shelves.
In addition, there is a persistent flow of dense
lower Circumpolar Deep Water (CDW)
toward the ice shelves in the bottom layer.
This bottom-intensified flow appears to be
driven by buoyancy forces rather than the
shelfbreak wind. The years of 2010 and 2011

3-24 Shin, Hyeon Ho, Dhongil Lim, Soung-Yun Park,
Seung Heo, and So-Young Kim. 2013.
“Distribution of dinoflagellate cysts in Yellow
Sea sediments”. Acta Oceanologica Sinica,
32(9): 91-98.
doi: 10.1007/s13131-013-0356-7
To investigate the distribution, abundance,
and species composition of dinoflagellate
cysts in the Yellow Sea, surface sediment
samples were collected at 37 sites, including
the Korean dump site. Twenty-one
dinoflagellate cyst taxa were identified, with
the assemblages dominated mainly by
Spiniferites bulloideus, Operculodinium
centrocarpum, and cyst of Alexandrium
catenella/tamarense type. A high frequency of
O. centrocarpum in the Yellow Sea was
observed for the first time, and it is likely that
this can be attributed to the dynamics of the
Yellow Sea Cold Water Mass and the
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of Polysiphonia sensu lato and the tribe
Polysiphonieae by a combination of features
that include the absence of trichoblasts and
presence of a compact basal cortication.
Furthermore, Lampisiphonia had
tetrasporangia in a straight series, a feature to
date considered unique to Polysiphonia sensu
stricto. The phylogenetic relationship of
Lampisiphonia among the three resolved
lineages of the Polysiphonia sensu lato was
equivocal in our analyses and it was not
clearly distinct from the Neosiphonia group
and the multipericental group in
morphological and molecular characters.
Nevertheless, monophyly of Lampisiphonia
and the Polysiphonia group was statistically
rejected in small-subunit ribosomal DNA,
rbcL and combined data with the
Shimodaira–Hasegawa test. We therefore
proposed Lampisiphonia as a new genus.

were characterized by a comparatively
stationary Amundsen Sea low, and hence
there were no strong eastward winds during
winter that could drive an upwelling of warm
water along the shelf break. Regardless of
this, there was a persistent flow of lower CDW
in the bottom layer during the two years. The
average heat transport toward the ice shelves
in the trough was estimated from the mooring
data to be 0.95 TW.
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Bárbara, Ignacio, Han-Gu Choi, Antonio
Secilla, Pilar Díaz-Tapia, José María
Gorostiaga, Tae-Kun Seo, and 2 others. 2013.
“Lampisiphonia iberica gen. et sp. nov.
(Ceramiales, Rhodophyta) based on
morphology and molecular evidence”.
Phycologia, 52(2): 137-155.
doi: 10.2216/12-009.1

4-2

Lampisiphonia iberica gen. et sp. nov. is
described on the basis of specimens collected
from subtidal rocky bottom habitats on the
Atlantic coast of the Iberian Peninsula. The
new genus was distinguished by an erect
habit, pseudodichotomous branching, and
9–11 pericentral cells. Plants were bright red
to brown-red in colour, 3–6 cm high, firm at
the base but ultimate divisions soft and
flaccid. Cortication was thick but restricted to
the base of large thalli. Plants were attached
to the substratum by discoid holdfasts with
the tips of decumbent branches reattaching
by secondary discoid holdfasts or rhizoids cut
off from pericentral cells. Trichoblasts and
scar cells were absent and the branching was
exogenous. Tetrasporangia were arranged in
straight series of up to 15 segments. Sexual
structures were not observed. Lampisiphonia
was separated from other groups and genera

Bhattarai, Hari Datta, Babita Paudel, Il Chan
Kim, and J.H. Yim. 2013. “A new fused
tetracyclic heterocyclic antioxidant from
Serratia sp. PAMC 25557”. phytochemistry
letters, 6(4): 536-538.
doi: 10.1016/j.phytol.2013.07.006
A new fused tetracyclic heterocyclic
compound, (4bR,10bR)-4b-hydroxy-10b,
12-dihydrodibenzo[c,h][2,6]naphthyridine-5,
11(4bH, 6H)-dione (1), and a known
compound, butyl 2-[(benzoyloxy)-methyl]
benzoate, spatozoate 2, were isolated from
the broth culture of Serratia sp. PAMC 25557.
The structure of 1 was determined by
analyzing spectroscopic data. Compound 1
did not exhibit antimicrobial activity against
Escherichia coli, Staphylococcus aureus, or
Candida albicans. In addition, up to 100 mu
g/ml compound 1 did not show any toxicity
against Artemia salina larvae. However,
compound 1 showed DPPH free radical
scavenging activity (IC50 = 16.7 ± 0.34 mu
g/ml). This was the first report of spatozoate
isolation from bacterial sources.
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4-4

species in the genus Nocardioides, for which
the name Nocardioides salsibiostraticola sp.
nov. is proposed. The type strain is PAMC
26527T ( = KCTC 29158T = JCM 18743T).

Bhattarai, H.D., Taikyung Kim, Hyuncheo Oh,
and J.H. Yim. 2013. “A new pseudodepsidone
from the Antarctic lichen Stereocaulon
alpinum and its antioxidant, antibacterial
activity”. Journal of Antiboitics, 66(9):
559-561.
doi: 10.1038/ja.2013.41

4-5

Cho, Yirang, Gwang Il Jang, Chung Yeon
Hwang, Eun-Hye Kim, and Byung Cheol Cho.
2013. “Nocardioides salsibiostraticola sp.nov.,
a new member of the genus Nocardioides
isolated from biofilm formed in coastal
seawater”. International Journal of Systematic
and Evolutionary Microbiology, 63(10):
3800-3806.
doi: 10.1099/ijs.0.051037-0

Do, Hackwon, Jun Hyuck Lee, Mi Hyun Kwon,
Hye Eun Song, J.Y. An, S.H. Eom, S.G. Lee, and
H.J. Kim. 2013. “Purification, characterization
and preliminary X-ray diffraction analysis of a
cold-active lipase (CpsLip) from the
psychrophilic bacterium Colwellia
psychrerythraea 34H”. Acta Crystallographica
section F-Structural Biology and
Crystallization Communications, 69(8):
920-924.
doi: 10.1107/S1744309113019428
The putative lipase CpsLip from the
psychrophilic bacterium Colwellia
psychrerythraea 34H encodes a 34 538 Da,
308-amino-acid protein. In this study, CpsLip
(UniProtKB code Q486T5) was expressed as
an N-terminal hexahistidine fusion protein in
Escherichia coli and purified by affinity and
size-exclusion chromatography. The
expression and purification of CpsLip enabled
characterization of the lipase enzymatic
properties of the protein. The optimal activity
temperature and pH of the recombinant
protein were 298 K and pH 7, respectively.
CpsLip maintained over 80% activity in the
low-temperature range (278-288 K), thereby
suggesting that CpsLip is a cold-active lipase.
Substrate-specificity analysis demonstrated
that CpsLip exhibits maximum activity
towards the C12 acyl group. In addition,
sequence-alignment results revealed that
CpsLip has a highly conserved catalytic triad
in the active site consisting of residues
Ser111, Asp135 and His283. Moreover,
purified CpsLip was successfully crystallized
using the hanging-drop vapour-diffusion
method and a complete diffraction data set
was collected to 4.0 angstrom resolution
using synchrotron radiation on the BL-5A
beamline of the Photon Factory.

A Gram-staining-positive, non-motile,
aerobic, non-spore-forming and short
rod-shaped bacterial strain, PAMC 26527T,
was isolated from biofilm formed in coastal
seawater of the Norwegian Sea. Analysis of
the 16S rRNA gene sequence of strain PAMC
26527T revealed a clear affiliation with the
genus Nocardioides. Based on phylogenetic
analysis, strain PAMC 26527T showed the
closest phylogenetic relationship with
Nocardioides caricicola YC6903T with 16S
rRNA gene sequence similarity of 96.3 %.
Strain PAMC 26527T grew in the presence of
0–5.0 % sea salts. The optimum temperature
and pH for growth were 20℃ and pH 7.5. The
major cellular fatty acids of strain PAMC
26527T were iso-C16 : 0, C17 : 1ω8c and C18 : 1ω9c
and the major isoprenoid quinone was
MK-8(H4). Cell-wall analysis showed that
strain PAMC 26527T contained
ll-diaminopimelic acid. The genomic DNA G+C
content was 69.3 mol%. The combined
phenotypic, chemotaxonomic and
phylogenetic data showed that strain PAMC
26527T could be clearly distinguished from
recognized members of the genus
Nocardioides. Thus, strain PAMC 26527T
should be classified as representing a novel
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Han, Jeonghoon, Eun-Ji Won, Dae-Sik Hwang,
Jae-Sung Rhee, Il-Chan Kim, and Jae-Seong
Lee. 2013. “Effect of copper exposure on GST
activity and on the expression of four GSTs
under oxidative stress condition in the
monogonont rotifer, Brachionus koreanus”.
Comparative Biochemistry and Physiology Part
C: Toxicology & Pharmacology, 158(2): 91-100.
doi: 10.1016/j.cbpc.2013.05.006

Han, Se Jong and 5 others. 2013.
“Recombinant Tagging System Using
Ribosomal Frameshifting to Monitor Protein
Expression”. Biotechnology and
Bioengineering, 110(3): 898-904.
doi: 10.1002/bit.24740
For rapid and accurate quantitation of
recombinant proteins during expression and
after purification, we introduce a new tagging
strategy that expresses both target proteins
and limitedly tagged target proteins together
in a single cell at a constant ratio by utilizing
cis-elements of programmed -1 ribosomal
frameshifting (-1RFS) as an embedded device.
-1RFS is an alternative reading mechanism
that effectively controls protein expression by
many viruses. When a target gene is fused to
the enhanced green fluorescent protein
(EGFP) gene with a -1RFS element implanted
between them, the unfused target and the
target-GFP fusion proteins are expressed at a
fixed ratio. The expression ratio between
these two protein products is adjustable
simply by changing -1RFS signals. This
limited-tagging system would be valuable for
the real-time monitoring of protein
expression when optimizing expression
condition for a new protein, and in
monitoring large-scale bioprocesses without
a large metabolic burden on host cells.
Furthermore, this strategy allows for the
direct measurement of the quantity of a
protein on a chip surface and easy application
to proteomewide study of gene products.

Glutathione S-transferases (GSTs; EC 2.5.1.18)
are major enzymes that function in Phase II
detoxification reactions by catalyzing the
conjugation of reduced glutathione through
cysteine thiol. In this study, we cloned and
sequenced four GST genes from the
monogonont rotifer Brachionus koreanus. The
domain regions of four Bk-GSTs showed a high
similarity to those of other species. In
addition, to evaluate the potential of GST
genes as an early warning signal for oxidative
stress, we exposed sublethal concentrations
of copper (Cu) to B. koreanus and measured
glutathione (GSH) contents and several
antioxidant enzymes such as glutathione
S-transferase (GST), glutathione peroxidase
(GPx; EC 1.11.1.9), and glutathione reductase
(GR; EC 1.8.1.7). The reactive oxygen species
(ROS) at 12 h and 24 h after copper exposure
increased significantly. GSH contents
however did not increase significantly and
even it decreased at 0.24 mg/L at 12 h. The
activities of several antioxidant enzymes,
particularly GPx and GR, showed a dramatic
increase in 0.24 mg/L of CuCl2. Messenger
RNAs of each Bk-GST showed different
patterns of modulations according to GST
types, and particularly, Bk-GST-omega,
Bk-GST-sigma, and Bk-GST zeta genes were
highly sensitive to Cu. These results indicate
that Bk-GSTs, functioning as one of the
enzymatic defense mechanisms particularly
in the early stage of oxidative stress response,
were induced by Cu exposure. This also
suggests that these genes and related
enzymes have a potential as biomarkers for a
more sensitive initial stress response.

4-8

Hardies, Stephen C., Yeon J. Hwang, Chung Y.
Hwang, and 2 others. 2013. “Morphology,
Physiological Characteristics and Complete
Sequence of Marine Bacteriophage φRIO-1
Infecting Pseudoalteromonas marina”. Journal
of Virology, 87(16): 9189-9198.
doi: 10.1128/JVI.01521-13
Bacteria of the genus Pseudoalteromonas are
ubiquitous in the world's oceans. Marine

41

2013
ABSTRACTS

technologies has led to a rapid increase in the
number of sequences for microbial
communities. The availability of 16S
ribosomal RNA (rRNA) gene sequences from a
multitude of natural environments now offers
a unique opportunity to study microbial
diversity and community structure. The large
volume of sequencing data however makes it
time consuming to assign individual
sequences to phylotypes by searching them
against public databases. Since ribosomal
sequences have diverged across prokaryotic
species, they can be grouped into clusters that
represent operational taxonomic units.
However, available clustering programs
suffer from overlap of sequence spaces in
adjacent clusters. In natural environments,
gene sequences are homogenous within
species but divergent between species. This
evolutionary constraint results in an uneven
distribution of genetic distances of genes in
sequence space. To cluster 16S rRNA
sequences more accurately, it is therefore
essential to select core sequences that are
located at the centers of the distributions
represented by the genetic distance of
sequences in taxonomic units. Based on this
idea, we here describe a novel sequence
clustering algorithm named CLUSTOM that
minimizes the overlaps between adjacent
clusters. The performance of this algorithm
was evaluated in a comparative exercise with
existing programs, using the reference
sequences of the SILVA database as well as
published pyrosequencing datasets. The test
revealed that our algorithm achieves higher
accuracy than ESPRIT-Tree and mothur, few
of the best clustering algorithms. Results
indicate that the concept of an uneven
distribution of sequence distances can
effectively and successfully cluster 16S rRNA
gene sequences. The algorithm of CLUSTOM
has been implemented both as a web and as a
standalone command line application, which
are available at http://clustom.kribb.re.kr.

bacteria have been posited to be associated
with a major ancient branch of podoviruses
related to T7. Yet, although
Pseudoalteromonas phages belonging to the
Corticoviridae and the Siphoviridae and
prophages belonging to the Myoviridae have
been reported, no Pseudoalteromonas
podovirus was previously known. Here, a new
lytic Pseudoalteromonas marina phage,
φRIO-1, belonging to the Podoviridae was
isolated and characterized with respect to
morphology, genomic sequence, and
biological properties. Its major encoded
proteins were distantly similar to those of T7.
The most similar previously sequenced
viruses were Pseudomonas phage PA11 and
Salinivibrio phage CW02. Whereas many
elements of the morphology and gene
organization of φRIO-1 are similar to those of
podoviruses broadly related to T7, φRIO-1
conspicuously lacked an RNA polymerase
gene. Since definitions of a T7 supergroup
have included similarity in the DNA
polymerase gene, a detailed phylogenetic
analysis was conducted, and two major DNA
polymerase clades in Autographivirinae and
several structural variants of the polA family
represented in podoviruses were found.
φRIO-1 carries an operon similar to that in a
few other podoviruses predicted to specify
activities related to γ-glutamyl amide linkages
and/or unusual peptide bonds. Most growth
properties of φRIO-1 were typical of T7-like
phages, except for a long latent period.

4-9

Hwang, Kyuin, Jeongsu Oh, Tae-Kyung Kim,
Byung Kwon Kim, Dong Su Yu, Bo Kyeng Hou,
Gustavo Caetano-Anollés, Soon Gyu Hong, and
Kyung Mo Kim. 2013. “CLUSTOM: A Novel
Method for Clustering 16S rRNA Next
Generation Sequences by Overlap
Minimization”. PLoS ONE, 8(5): e62623.
doi: 10.1371/journal.pone.0062623
The recent nucleic acid sequencing revolution
driven by shotgun and high-throughput

42

2013
ABSTRACTS

4-10 Jeong, Hyun-Jeong, Hyoungseok Lee, Soon Gyu
Hong, Jang-Cheon Cho, Hong Kum Lee, and
Yoo Kyung Lee. 2013. “Transposon
mutagenesis of Psychrobacter cryohalolentis
PAMC 21807 by tri-parental conjugation”.
Advances in Polar Science, 24(4): 223-230.

We performed a comparative analysis of
bacterial diversity in a saline soda lake using a
novel cultivation method termed the filter
plate microbial trap method (FPMT), and
conventional techniques together with DGGE
(denaturing gradient gel electrophoresis).
The new method allowed for cultivation of
representatives of seven bacterial taxonomic
groups, including seven novel species. This
compares favorably to the results from
cultivation of representatives of four
taxonomic groups and only one novel species
using standard approaches. Neither culture
collection matched the community
composition revealed by DGGE but the FPMT
method produced a more representative
collection of strains. We conclude that FPMT
is a powerful device for improving bacterial
culturability and narrowing the gap between
microbial diversity in nature and cultivable
microorganisms.

Random mutagenesis is commonly used to
study gene function. The screening of mutants
exhibiting specific phenotypes assists in the
identification of phenotype-related genes. In
the current study, we isolated Antarctic
bacteria, and developed a transposon Tn5
mutagenesis system. A total of 26 strains
were isolated from seawater and freshwater
near Antarctic King Sejong Research Station,
King George Island. Six Psychrobacter strains
were identified as psychrophilic, with optimal
growth temperatures of 10℃ or 15℃
Psychrobacter cryohalolentis PAMC 21807
with a high growth rate at 4℃ was selected for
transposon mutagenesis. Tri-parental
conjugation with a plasmid containing Tn5
produced 13 putative recombinants
containing the selectable marker. Genomic
Southern hybridization confirmed Tn5
existed as episomes for seven recombinants,
and for a single recombinant, Tn5 was
integrated into the genome of Psychrobacter
cryohalolentis PAMC 21807. The result
indicates that the mutagenesis method,
although successful, has a relatively low rate.
The psychrophilic bacteria isolated in this
study may be a useful resource for studying
cold adaptation mechanisms, and the
mutagenesis method can be applied to genetic
analysis.

4-12 Kim, B.C., H.W. Oh, H. Kim, D.S. Park, S.G. Hong,
H.K. Lee, and K.S. Bae. 2013. “Polaribacter
sejongensis sp. nov., isolated from Antarctic
soil, and emended descriptions of the genus
Polaribacter, Polaribacter butkevichii and
Polaribacter irgensii”. International Journal of
Systematic and Evoutionary Microbiology,
63(11): 4000-4005.
doi: 10.1099/ijs.0.047100-0
A Gram-staining-negative, catalase- and
oxidase-positive, non-motile bacterium,
designated strain KOPRI 21160T, was isolated
from Antarctic soil. Based on 16S rRNA gene
sequence analysis, strain KOPRI 21160T was
found to belong to the genus Polaribacter.
Sequence similarity between strain KOPRI
21160T and the type strains of species of the
genus Polaribacter was 94.2-98.3%. The
nearest phylogenetic neighbours of strain
KOPRI 21160T were Polaribacter butkevichii
KCTC 12100T (98.3% similarity) and
Polaribacter irgensii KCTC 23136T (97.5%).
DNA DNA relatedness was 50.6%, between

4-11 Jung, Dawoon, Eun-Young Seo, Slava S.
Epstein, Yochan Joung, Joung Han Yim,
Hongkum Lee, and Tae Seok Ahn. 2013. “A
new method for microbial cultivation and its
application to bacterial community analysis in
Buus Nuur, Mongolia”. Fundamental and
Applied Limnology, 182(2): 171-181.
doi: 10.1127/1863-9135/2013/0391

43

2013
ABSTRACTS

strain KOPRI 21160T and P. butkevichii KCTC
12100T, and 45.2% between strain KOPRI
21160T and P. irgensii KCTC 23136T. Strain
KOPRI 21160T grew at 4-37 degrees C and at
pH 7.0-8.5. It could hydrolyse DNA, starch and
Tweens 20, 40, 60 and 80. Menaquinone-6
(MK-6) was the only respiratory quinone, and
iso-C15:0, iso-C15:0 3-OH and C15:1 ω6c were the
major cellular fatty acids. The major polar
lipids were phosphatidylethanolamine, two
unidentified aminolipids and one unidentified
lipid. The DNA G+C content was 30.0 mol%.
Based on data from our polyphasic study, the
organism is considered to represent a novel
species of the genus Polaribacter, for which
we propose the name Polaribacter sejongensis
sp. nov. The type strain is KOPRI 21160T
(=KCTC 23670T=JCM 18092T). Emended
descriptions of the genus Polaribacter,
Polaribacter butkevichii Nedashkovskaya et
al. 2005 and Polaribacter irgensii Gosink et aL
1998 are also proposed.

suggesting that the two types of crustin genes
may have been generated by different
processes. We also identified three
intron-less crustin I genes (Paj-Crus Id, Ie and
If) for the first time, which may have been
generated by gene duplication. The tissue
distribution profiles showed that Paj-CrusI
genes were expressed predominantly in the
gill and epidermis, whereas Paj-CrusII genes
were expressed ubiquitously, suggesting that
the two types of crustins may play different
roles in various tissues or under different
physiological conditions. Differing from
previous results, hemocyte-specific crustin
was not isolated from Pandalopsis japonica.
This study showed that both types of crustin
genes (types I and II) exist in decapod
crustaceans and their primary structure and
expression profiles differ from each other,
suggesting that they may play different
biological roles. This will help to extend our
knowledge of the crustacean innate immune
response, which will provide important basic
information of shrimp immunity against
various pathogens.

4-13 Kim, Bokwang, Meesun Kim, Ah Ran Kim,
Myunggi Yi, Jung-Hwa Choic, Hyun Park, and 2
others. 2013. “Differences in gene
organization between type I and type II
crustins in the morotoge shrimp, Pandalopsis
japonica”. Fish & Shellfish Immunology, 35(1):
1176-1184.
doi: 10.1016/j.fsi.2013.07.031

4-14 Kim, Bo-Mi, Chang-Bum Jeong, Jeonghoon
Han, Il-Chan Kim, and 2 others. 2013. “Role of
crustacean hyperglycemic hormone (CHH) in
the environmental stressor-exposed
intertidal copepod Tigriopus japonicus”.
Comparative Biochemistry and Physiology
C-Toxicology & Pharmacology, 158(3):
131-141.
doi: 10.1016/j.cbpc.2013.06.001

Crustins are cysteine-rich cationic
antimicrobial peptides (AMPs) found in
decapod crustaceans. Six novel crustin genes
(Paj-CrusIc, Id, Ie, If, IIb and IIc) were
identified in the morotoge shrimp,
Pandalopsis japonica. Deduced amino acid
sequences of isolated Paj-Crus genes ranged
from 99 to 178 amino acid residues
(10.6–17.8 kDa). Sequence analysis of nine
isolated Paj-Crus genes and 100 different
crustins from various decapod crustaceans
revealed that a splice site and KXXXCP motif
within the WAP domain may be the main
criteria for classifying type I and II crustins,

To identify and characterize CHH (TJ-CHH)
gene in the copepod Tigriopus japonicus, we
analyzed the full-length cDNA sequence,
genomic structure, and promoter region. The
full-length TJ-CHH cDNA was 716 bp in length,
encoding 136 amino acid residues. The
deduced amino acid sequences of TJ-CHH
showed a high similarity of the CHH mature
domain to other crustaceans. Six conserved
cysteine residues and five conserved
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pollutants in marine ecosystem. Here we used
a 6K oligomicroarray to identify the effect of
Mn on transcriptomes in the copepod
Tigriopus japonicus. A total of 5594 spots
were significantly modulated on a 6K
oligomicroarray with hierarchical clustering
after exposure to Mn over 24 h. Of them, 186
and 489 genes were significantly upregulated
and downregulated, respectively.
Particularly, several genes involved in stress,
detoxification, and developmental functions
were significantly modulated in T. japonicus
exposed for 24 h. In detail, Mn exposure
specifically up-regulated genes that were
related to intracellular stress, antioxidant,
and detoxification pathways such as
cytochrome P450s (CYPs), glutathione
S-transferases (GSTs), and heat shock
proteins (hsps), while a majority of
downregulated genes was associated with
developmental pathways such as cuticle
protein, ecdysone receptor, and vitellogenin.
These results demonstrated that Mn exposure
modulated gene expression in relation to
intracellular stress, leading to developmental
retardation in the intertidal copepod, T.
japonicus, and provide a better understanding
of mechanistic molecular studies of
Mn-induced cellular damage.

structural motifs in the CHH mature peptide
domain were also observed. The genomic
structure of the TJ-CHH gene contained three
exons and two introns in its open reading
frame (ORF), and several transcriptional
elements were detected in the promoter
region of the TJ-CHH gene. To investigate
transcriptional change of TJ-CHH under
environmental stress, T. japonicus were
exposed to heat treatment, UV-B radiation,
heavy metals, and water-accommodated
fractions (WAFs) of Iranian crude oil. Upon
heat stress, TJ-CHH transcripts were elevated
at 30℃ and 35℃ for 96 h in a time-course
experiment. UV-B radiation led to a decreased
pattern of the TJ-CHH transcript 48 h and
more after radiation (12 kJ/m2). After
exposure of a fixed dose (12 kJ/m2) in a
time-course experiment, TJ-CHH transcript
was down-regulated in time-dependent
manner with a lowest value at 12 h. However,
the TJ-CHH transcript level was increased in
response to five heavy metal exposures for 96
h. Also, the level of the TJ-CHH transcript was
significantly up-regulated at 20% of WAFs
after exposure to WAFs for 48 h and then
remarkably reduced in a dose-dependent
manner. These findings suggest that the
enhanced TJ-CHH transcript level is
associated with a cellular stress response of
the TJ-CHH gene as shown in decapod
crustaceans. This study is also helpful for a
better understanding of the detrimental
effects of environmental changes on the
CHH-triggered copepod metabolism.

4-16 Kim, Dockyu and 4 others. 2013.
“Characterization and engineering of an
o-xylene dioxygenase for biocatalytic
applications”. Bioresource Technology, 145:
123-127.
doi: 10.1016/j.biortech.2013.03.034

4-15 Kim, Bo-Mi, Beom-Soon Choi, Kyun-Woo Lee,
Jang-Seu Ki, Il-Chan Kim, and 3 others. 2013.
“Expression profile analysis of antioxidative
stress and developmental pathway genes in
the manganese-exposed intertidal copepod
Tigriopus japonicus with 6K oligochip”.
Chemosphere, 92(9): 1214-1223.
doi: 10.1016/j.chemosphere.2013.04.047

Depending on the size and position of the
substituent groups on the aromatic ring, the
o-xylene dioxygenase from Rhodococcus sp.
strain DK17 possesses the unique ability to
perform distinct regioselective
hydroxylations via differential positioning of
substrates within the active site. The
substrate-binding pocket of the DK17
o-xylene dioxygenase is large enough to

Manganese (Mn) provides one of aquatic
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bond cleavage.

accommodate bicyclics and can be divided
into three regions (distal, central, and
proximal), and hydrophobic interactions in
the distal position are important for substrate
binding. Current molecular and functional
knowledge contribute insights into how to
engineer this enzyme to create tailor-made
properties for chemoenzymatic syntheses.

4-18 Kim, Hye Min, Namyi Chae, Ji Young Jung, and
Yoo Kyung Lee. 2013. “Isolation of
facultatively anaerobic soil bacteria from
Ny-Ålesund, Svalbard”. Polar Biology, 36(6):
787-796.
doi: 10.1007/s00300-013-1302-z
Anaerobic conditions in soil commonly occur
even in upland environments. Physiological
and biogeochemical properties of individual
anaerobic bacteria, however, have been
poorly understood due to difficulties in
culture. This study aimed to isolate anaerobic
bacteria in the Arctic tundra soil and to
identify their physiological characteristics.
Anaerobic culture and 16S rRNA gene
sequence-based phylogenetic analysis
showed that total 33 bacterial strains were
affiliated with 15 species from the following 8
genera: Bacillus, Carnobacterium, Clostridium,
Paenibacillus, and Trichococcus (Firmicutes),
Pseudomonas and Rahnella
(Gamma-proteobacteria) and Cellulomonas
(Actinobacteria). All isolates were identified
as facultatively anaerobic bacteria this finding
might be partially attributed to the
characteristics of sampling sites, which
temporarily developed anaerobic conditions
because of the presence of stagnant melting
snow. Six of the 33 bacterial strains were
revived subsequently from glycerol stocks
held -80℃, and these were used for the
physiological study: four isolates from
Firmicutes, one isolate from
Gamma-proteobacteria and one isolate from
Actinobacteria. Five isolates except KOPRI
80146 (Bacillus sp.) could grow at either 4℃
or 10℃ within a week. All six isolates showed
cellulase or protease activities at 10℃ or 15℃.
Endospores were observed from four isolates
belonging to Firmicutes. These physiological
characteristics may contribute to the survival
of these organisms at low temperatures and
to their involvement in biogeochemical cycles

4-17 Kim, Han-Woo and Kazuhiko Ishikawa. 2013.
“The role of disulfide bond in
hyperthermophilic endocellulase”.
Extremophiles, 17(4): 593-599.
doi: 10.1007/s00792-013-0542-8
The hyperthermophilic endocellulase, EGPh
(glycosyl hydrolase family 5) from Pyrococcus
horikoshii possesses 4 cysteine residues
forming 2 disulfide bonds, as identified by
structural analysis. One of the disulfide bonds
is located at the proximal region of the active
site in EGPh, which exhibits a distinct pattern
from that of the thermophilic endocellulase
EGAc (glycosyl hydrolase family 5) of
Acidothermus cellulolyticus despite the
structural similarity between the two
endocellulases. The structural similarity
between EGPh and EGAc suggests that EGPh
possesses a structure suitable for changing
the position of the disulfide bond
corresponding to that in EGAc. Introduction of
this alternative disulfide bond in EGPh, while
removing the original disulfide bond, did not
result in a loss of enzymatic activity but the
EGPh was no longer hyperthermostable.
These results suggest that the contribution of
disulfide bond to hyperthermostability at
temperature higher than 100℃ is restrictive,
and that its impact is dependent on the
specific structural environment of the
hyperthermophilic proteins. The data suggest
that the structural position and environment
of the disulfide bond has a greater effect on
high-temperature thermostability of the
enzyme than on the potential energy of the
dihedral angle that contributes to disulfide
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phosphorylation. Therefore, these data
showed that the anti-inflammatory effects of
neoechinulin A (1) in LPS-stimulated
RAW264.7 macrophages were due to the
inhibition of the NF-κB and p38 MAPK
pathways, suggesting that neoechinulin A (1)
might be a potential therapeutic agent for the
treatment of various inflammatory diseases.

in the tundra soil. These isolates may be used
for further detailed studies for identifying
their cold-adaptation mechanisms and
ecological roles in the Arctic.

4-19 Kim, Kyoung-Su, Xiang Cui, Dong-Sung Lee,
Jae Hak Sohn, Joung Han Yim, and 2 others.
2013. “Anti-Inflammatory Effect of
Neoechinulin A from the Marine Fungus
Eurotium sp. SF-5989 through the
Suppression of NF-кB and p38 MAPK
Pathways in Lipopolysaccharide-Stimulated
RAW264.7 Macrophages”. Molecules, 18(11):
13245-13259.
doi: 10.3390/molecules181113245

4-20 Kim, Mi-Kyeong, Hyun Park, and Tae-Jin Oh.
2013. “Antimicrobial properties of the
bacterial associates of the Arctic lichen
Stereocaulon sp.”. African Journal of
Microbiology Research, 7(28): 3651-3657.
doi: 10.5897/AJMR12.1771
Four bacterial associates were isolated from
the Arctic lichen Stereocaulon sp. and
identified based on their complete 16S rRNA
gene sequences. Cell cultures were extracted
using different solvents and tested for their
antimicrobial properties using paper disk
diffusion assay and MIC test against six test
bacteria. Results show that the ethyl acetate
of bacterial isolate is a most effective solvent
to extract metabolites from the bacterial
associates. Bosea vestrissi 34635T (KOPRI
26642) of four bacterial associates showed
highest activity as shown as inhibition zone
was 7 to 14, and MIC value was 52.7 to >1000
against six test bacteria.

In the course of a bioassay-guided study of
metabolites from the marine fungus Eurotium
sp. SF-5989, two diketopiperazine type indole
alkaloids, neoechinulins A and B, were
isolated. In this study, we investigated the
anti-inflammatory effects of neoechinulins A
(1) and B (2) on lipopolysaccharide
(LPS)-stimulated RAW264.7 macrophages.
Neoechinulin A (1) markedly suppressed the
production of nitric oxide (NO) and
prostaglandin E2 (PGE2) and the expression of
inducible nitric oxide synthase (iNOS) and
cyclooxygenase-2 (COX-2) in a dose
dependent manner ranging from 12.5 µM to
100 µM without affecting the cell viability. On
the other hand, neoechinulin B (2) affected
the cell viability at 25 µM although the
compound displayed similar inhibitory effect
of NO production to neoechinulin A (1) at
lower doses. Furthermore, neoechinulin A (1)
decreased the secretion of pro-inflammatory
cytokines, such as tumor necrosis factor-α
(TNF-α) and interleukin-1β (IL-1β). We also
confirmed that neoechinulin A (1) blocked the
activation of nuclear factor-kappaB (NF-κB)
in LPS-stimulated RAW264.7 macrophages by
inhibiting the phosphorylation and
degradation of inhibitor kappa B (IκB)-α.
Moreover, neoechinulin A (1) decreased p38
mitogen-activated protein kinase (MAPK)

4-21 Kim, Sanghee, Byung-Jin Lim, Gi-Sik Min, and
Han-Gu Choi. 2013. “The complete
mitochondrial genome of Arctic Calanus
hyperboreus (Copepoda, Calanoida) reveals
characteristic patterns in calanoid
mitochondrial genome”. Gene, 520(1): 64-72.
doi: 10.1016/j.gene.2012.09.059
Copepoda is the most diverse and abundant
group of crustaceans, but its phylogenetic
relationships are ambiguous. Mitochondrial
(mt) genomes are useful for studying
evolutionary history, but only six complete
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could provide useful molecular information to
construct a stable classification for infraorder
Thalassinidea and to better understand the
phylogenetic relationship of Thalassinidea
with other decapod groups.

Copepoda mt genomes have been made
available and these have extremely
rearranged genome structures. This study
determined the mt genome of Calanus
hyperboreus, making it the first reported
Arctic copepod mt genome and the first
complete mt genome of a calanoid copepod.
The mt genome of C. hyperboreus is 17,910 bp
in length and it contains the entire set of 37
mt genes, including 13 protein-coding genes,
2 rRNAs, and 22 tRNAs. It has a very unusual
gene structure, including the longest control
region reported for a crustacean, a large tRNA
gene cluster, and reversed GC skews in 11 out
of 13 protein-coding genes (84.6%). Despite
the unusual features, comparing this genome
to published copepod genomes revealed
retained pan-crustacean features, as well as a
conserved calanoid-specific pattern. Our data
provide a foundation for exploring the
calanoid pattern and the mechanisms of mt
gene rearrangement in the evolutionary
history of the copepod mt genome.

4-23 Kim, Sanghee, Han-Gu Choi, and 2 others.
2013. “The complete mitochondrial genome
of the subarctic red king crab, Paralithodes
camtschaticus (Decapoda, Anomura)”.
Mitochondrial DNA, 24(4): 350-352.
doi: 10.3109/19401736.2012.760555
We determined the complete mitochondrial
(mt) genome sequence of the red king crab,
Paralithodes camtschaticus (Decapoda,
Anomura). P. camtschaticus is one of the
largest arthropods and the most expensive
commercially available gourmet seafood. The
genome sequence of P. camtschaticus is
16,720 bp in size and its gene content, gene
order, and transcriptional polarity are almost
identical to those of the hermit crab Pagurus
longicarpus, which is thought to be derived
from a common ancestor. However, P.
camtschaticus mtDNA showed tRNA
translocation in two blocks compared to that
of P. longicarpus. Prior to this study, complete
mt genomes of only two species of Anomura
have been reported. Thus, our genomic data
will provide additional information for
constructing the decapod phylogeny.

4-22 Kim, Sanghee, Dong-Ha Ahn, Joong-Ki Park,
Se-Joo Kim, Han-Gu Choi, and Gi-Sik Min.
2013. “The complete mitochondrial genome
of the Japanese ghost shrimp Nihonotrypaea
japonica (Crustacea, Decapoda, Axiidea)”.
Mitochondrial DNA, 24(3): 243-245.
doi: 10.3109/19401736.2012.752480
We determined the complete mitochondrial
(mt) genome sequence of the Japanese ghost
shrimp Nihonotrypaea japonica (Ortmann
1891) (Crustacea, Decapoda, Axiidea). The N.
japonica mt genome is first represented in
infraorder Axiidea, which, together with
infraorder Gebiidea, belonged to infraorder
Thalassinidea until recently. The genome
sequence of N. japonica is 15,274 bp in size,
and the gene arrangement and transcriptional
polarity are partially different from that of the
Japanese mud shrimp, Upogebia major, which
belongs to the infraorder Gebiidea. We
present the mt genome of N. japonica, which

4-24 Kim, Sanghee, Jungeun Lee, and 3 others.
2013. “Arabidopsis Histone
Methyltransferase SET DOMAIN GROUP2 is
Required for Regulation of Various Hormone
Responsive Genes”. Journal of Plant Biology,
56(1): 39-48.
doi: 10.1007/s12374-012-0320-7
Histone modifications are known to play
important roles in plant development
through epigenetic regulation of gene
expression. How these modifications regulate
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the transcriptome of an arctic microalgal
strain, ArF0006, from the KOPRI Culture
Collection of Polar Microorganisms (KCCPM).
ArF0006 was isolated from ice-covered
freshwater from the Arctic and, therefore,
showed optimal growth at low temperatures.
It was identified as a Chlamydomonas sp.
based on morphology; this was confirmed by
molecular phylogenetic analysis. A total of
64,712 reads were generated from
pyrosequencing and assembled into 45,443
contigs and 19,424 singletons. Contigs ranged
from 100–4,673 bp, with an average of 665
bp. Functional annotations of contigs with a
high number of reads were related principally
to cold response or photosynthesis. Also,
several fatty acid and TGA
biosynthesis-related genes and putative
homologs of antifreeze protein were
identified. A comparison of ArF0006 with
Chlamydomonas reinhardtii, Ostreococcus
tauri, and Arabidopsis thaliana was
performed, and RT-PCR analysis verified the
effect of growth temperature on gene
expression pattern. Therefore, ArF0006
transcriptome analysis provided useful
genetic information regarding cold tolerance
that could be useful for bioindustrial
applications.

downstream targets in response to various
environmental cues and developmental
stimuli is still largely unknown. Here, we
provide evidence that Arabidopsis histone
H3K4 methyltransferase SET DOMAIN
GROUP2 (SDG2) is required for full activation
of hormone responsive genes upon hormone
treatment. The pleiotropic phenotypes of
sdg2 were closely related to those of auxin
deficient mutants and RNA analysis revealed
that expression of early hormone responsive
genes was significantly reduced in sdg2-5. By
ChIP analyses we found that H3K4
tri-methylations on chromatin region of
hormone responsive genes such as SAUR27,
KIN1 and GASA6 were enriched in WT upon
hormone treatments whereas these
enrichments were largely abolished in sdg2-5.
After hormone treatment, chromatin regions
of responsive genes that accumulated
H3K4me3 in WT overlapped with those
displaying decreased H3K4me3 levels in
sdg2-5. Histone H3K4 di-methylation levels
on tested genes were increased rather than
decreased in sdg2-5, suggesting that SDG2
mediates transition of H3K4me2 to
H3K4me3. Taken together, we conclude that
the SDG2 activity is required to regulate the
expression of hormone responsive genes via
histone H3K4 tri-methylation.

4-26 Kim, Sojin, SungSin Jo, HongKi Lee, Tae Ue
Kim, Il-Chan Kim, Joung Han Yim, and
Heekyoung Chung. 2013. “Lobarstin
Enhances Chemosensitivity in
HumanGlioblastoma T98G Cells”. Anticancer
Research, 33(12): 5445-5451.

4-25 Kim, Sanghee, Min Jung Kim, Min Gui Jung,
Sooyong Lee, Ye-Seul Baek, Sung-Ho Kang,
and Han-Gu Choi. 2013. “De novo
transcriptome analysis of an Arctic microalga,
Chlamydomonas sp.”. Genes & Genomics,
35(2): 215-223.
doi: 10.1007/s13258-013-0085-5

Lobarstin is a metabolite occurring from the
Antarctic lichen Stereocaulon alpnum. Human
glioblastoma is highly resistant to
chemotherapy with temozolomide. Lobarstin
was examined for its effect on glioblastoma.
Materials and Methods:
Temozolomideresistant T98G cells were
subjected to toxicity test with temozolomide
and/or lobarstin. DNA damage and recovery

Microalgal Chlamydomonas species are
abundant in polar regions and provide a novel
model system for investigating the
physiological characteristics and mechanisms
related to multiple stresses. As part of an
effort to understand the adaptation
mechanism of polar organisms, we analyzed
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an Antarctic coastal ecosystem. These results
also imply that krill patches were common in
both pelagic and benthic habitat, whereas
salps were common mainly in pelagic habitat.
If the effects of deployments are similar
between the years or regions, inter-annual or
regional comparison using the
penguin-mounted camera will be valid for
characterising prey environment in the
penguin foraging area.

was assessed by the alkaline comet assay and
expression of DNA repair genes was
examined by RT-PCR and western blot
analysis. Results: Lobarstin alone at 40 μM
was toxic against T98G, but had no effect in
primary human fibroblasts. Cotreatment of
lobarstin with temozolomide yielded
enhanced toxicity. Temozolomide-alone or
with lobarstin co-treatment gave similar
extent of DNA damage. However, the recovery
was reduced in co-treated cells. Expression of
DNA repair genes, O6-methylguanine-DNA
methyltransferase, poly(ADPribose)
polymerase 1 and ligase 3 were reduced in
lobarstintreated cells. Conclusion: Enhanced
sensitivity to temozolomide by lobarstin
co-treatment may be attributed to reduced
DNA repair.

4-28 Lee, Eon-Seok, Han-Woo Kim, and 5 others.
2013. “Gene expression and characterization
of thermostable glutamate decarboxylase
from Pyrococcus furiosus”. Biotechnology and
Bioprocess Engineering, 18(2): 375-381.
doi: 10.1007/s12257-012-0581-5
Gene encoding for a putative glutamate
decarboxylase (GAD: EC 4.1.1.15) from the
hyperthermophilic archaeon Pyrococcus
furiosus was cloned and the biochemical
characteristics of the resulting recombinant
protein were examined. The gene (PF1159)
from P. furiosus showed some identity with
other group II decarboxylases from an
archaea and bacteria. The GAD from P. furiosus
(PfGAD) was expressed in Escherichia coli,
and the recombinant protein has a molecular
mass of 41 kDa, determined by SDS-PAGE.
The optimum temperature and pH for GAD
activity were 75℃ and 6.0, respectively. The
half-life of heat inactivation was
approximately 60 min at 90℃. The GAD
activity was found to be dependent on various
salts, such as CaCl2, NaCl, KCl, and NaBr, with
an optimum concentration of 400 mM, but not
(NH4)2SO4. PfGAD demonstrated activity
against various substrates, such as
L-glutamate, L-aspartate, and L-tyrosine. The
results of the kinetics experiment indicated
that L-aspartate was a better substrate of
PfGAD than L-glutamate and Ltyrosine.

4-27 Kokubun, Nobuo, Jeong-Hoon Kim, and
Akinori Takahashi. 2013. “Proximity of krill
and salps in an Antarctic coastal ecosystem:
evidence from penguin-mounted cameras”.
Polar Biology, 36(12): 1857-1864.
doi: 10.1007/s00300-013-1400-y
Antarctic krill (Euphausia superba) and salps
(mainly Salpa thompsoni) are main
components of Southern Ocean ecosystem,
but little is known about their coastal
distribution at a fine scale (<1 km). We
deployed miniaturised cameras on breeding
chinstrap (n = 9 birds) and gentoo penguins
(n = 9 birds) in the Antarctic Peninsula region
and obtained 2,333 krill images, 93 salp
images and 609 sea floor images from 1,843
dives. 51.2 % of penguin dives that had salps
present in the images occurred near the dives
with krill images (within 5 min). The vertical
distribution of salp images showed overlap
with the upper depth zone of krill images.
While 16.3 % of dives with krill images were
associated in time with the sea floor, only 1.2
% of dives with salp images did. These results
revealed close proximity between krill and
salps within the penguin’s foraging range in

4-29 Lee, Jun Hyuck and 3 others. 2013. “Crystal
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(LeIBP) was constructed and subjected to
high-level expression in methylotrophic
Pichia pastoris system. In a laboratory-scale
fermentation (7 L), the optimal induction
temperature and pH were determined to be
25℃ and 6.0, respectively. Further, employing
glycerol fed-batch phase prior to methanol
induction phase enhanced the production of
recombinant LelBP (rLeIBP) by ∼100 mg/l.
The total amount of secreted proteins at these
conditions (25℃, pH 6.0, and glycerol
fed-batch phase) was ∼443 mg/l, 60 % of
which was rLeIBP, yielding ∼272 mg/l. In the
pilot-scale fermentation (700 L) under the
same conditions, the yield of rLeIBP was 300
mg/l. To our best knowledge, this result
reports the highest production yield of the
recombinant IBP. More importantly, the
rLeIBP secreted into culture media was stable
and active for 6 days of fermentation. The
thermal hysteresis (TH) activity of rLeIBP
was about 0.42℃, which is almost the same to
those reported previously. The availability of
large quantities of rLeIBP may accelerate
further application studies.

structure of the N-terminal domains of the
surface cell antigen 4 of Rickettsia”. Protein
Science, 22(10): 1425-1431.
doi: 10.1002/pro.2322
The obligate intracellular, gram-negative
bacterium Rickettsia is the causative agent of
spotted fevers and typhus in humans. Surface
cell antigen (sca) proteins surround these
bacteria. We recently reported the
co-localization of one of these proteins, sca4,
with vinculin in cells at sites of focal
adhesions and demonstrated that two
vinculin binding sites directed the
sca4/vinculin interaction. Here we report the
2.2 Å crystal structure of the conserved
N-terminal 38 kDa domain of sca4 from
Rickettsia rickettsii. The structure reveals two
subdomains. The first is an all-helical domain
that is folded in a fashion similar to the
dimeric assembly chaperone for rubisco,
namely RbcX. The following and highly
conserved β-strand domain lacks significant
structural similarity with other known
structures and to the best of our knowledge
represents a new protein fold.

4-31 Lee, Jungeun, Eun Kyeung Noh, Hyung-Seok
Choi, Seung Chul Shin, Hyun Park, and
Hyoungseok Lee. 2013. “Transcriptome
sequencing of the Antarctic vascular plant
Deschampsia antarctica Desv. under abiotic
stress”. Planta, 237(3): 823-836.
doi: 10.1007/s00425-012-1797-5

4-30 Lee, Jun Hyuck, Sung Gu Lee, Hackwon Do,
Jong Chan Park, Eunjung Kim, Yong-Hoe Choe,
Se Jong Han, and Hak Jun Kim. 2013.
“Optimization of the pilot-scale production of
an ice-binding protein by fed-batch culture of
Pichia pastoris”. Applied Microbiology and
Biotechnology, 97(8): 3383-3393.
doi: 10.1007/s00253-012-4594-y

Antarctic hairgrass (Deschampsia antarctica
Desv.) is the only natural grass species in the
maritime Antarctic. It has been studied as an
extremophile that has successfully adapted to
marginal land with the harshest environment
for terrestrial plants. However, limited
genetic research has focused on this species
due to the lack of genomic resources. Here, we
present the first de novo assembly of its
transcriptome by massive parallel sequencing
and its expression profile using D. antarctica
grown under various stress conditions. Total

Ice-binding proteins (IBPs) can bind to the ice
crystal and inhibit its growth. Because this
property of IBPs can increase the freeze–thaw
survival of cells, IBPs have attracted the
attention from industries for their potential
use in biotechnological applications.
However, their use was largely hampered by
the lack of the large-scale recombinant
production system. In this study, the
codon-optimized IBP from Leucosporidium sp.
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antarctica EST database and constructed a TF
profile based on sequence homology searches
with other plant TFs to identify 1,083
transcripts encoding TFs categorized into 53
TF families. The gene ontology distribution of
TF-encoding transcripts and lineage-specific
expansion/contraction of TF families were
analyzed. In addition, we identified a group of
putative abiotic stress-induced TFs by
comparing EST libraries generated under
different abiotic conditions and validated the
results using quantitative real-time PCR.
Since plant TFs are primary targets for
genetic engineering and the development of
stress-tolerant crops, these results could be a
useful resource for agricultural applications.

sequence reads generated by pyrosequencing
were assembled into 60,765 unigenes
(28,177 contigs and 32,588 singletons). A
total of 29,173 unique protein-coding genes
were identified based on sequence
similarities to known proteins. The combined
results from all three stress conditions
indicated differential expression of 3,110
genes. Quantitative reverse transcription
polymerase chain reaction showed that
several well-known stress-responsive genes
encoding late embryogenesis abundant
protein, dehydrin 1, and ice recrystallization
inhibition protein were induced dramatically
and that genes encoding
U-box-domain-containing protein, electron
transfer flavoprotein-ubiquinone, and
F-box-containing protein were induced by
abiotic stressors in a manner conserved with
other plant species. We identified more than
2,000 simple sequence repeats that can be
developed as functional molecular markers.
This dataset is the most comprehensive
transcriptome resource currently available
for D. antarctica and is therefore expected to
be an important foundation for future genetic
studies of grasses and extremophiles.

4-33 Litantra, Ribka, Stefani Lobionda, Joung Han
Yim, and Hyung Kwoun Kim. 2013.
“Expression and Biochemical
Characterization of Cold-Adapted Lipases
from Antarctic Bacillus pumilus Strains”.
Journal of Microbiology and Biotechnology,
23(9): 1221-1228.
Two lipase genes (bpl1 and bpl3) from
Antarctic Bacillus pumilus strains were
expressed in Bacillus subtilis. Both
recombinant lipases BPL1 and BPL2 were
secreted to the culture medium and their
activities reached 3.5 U/ml and 5.0 U/ml,
respectively. Their molecular masses
apparent using SDS-PAGE were 23 kDa for
BPL1 and 19 kDa for BPL3. Both lipases were
purified to homogeneity using ammonium
sulfate precipitation and HiTrap SP FF column
and Superose 12 column chromatographies.
The final specific activities were estimated to
be 328 U/mg for BPL1 and 310 U/mg for
BPL3. Both lipases displayed an optimum
temperature of 35℃, similar to other
mesophilic enzymes. However, they
maintained as much as 70% and 80% of the
maximum activities at 10℃. Accordingly, their
calculated activation energy at a temperature
range of 10-35oC was 5.32 kcal/mol for BPL1

4-32 Lee, Jungeun, Eun Kyeung Noh, H. Park, and
Hyoungseok Lee. 2013. “Transcription factor
profile analysis of the Antarctic vascular plant
Deschampsia antarctica Desv. (Poaceae)”.
Genes & Genomics, 35(5): 575-586.
doi: 10.1007/s13258-013-0106-4
Transcription factors (TFs), which control
gene expression through sequence-specific
interactions with cis-elements of downstream
gene promoters, play an important role in
developmental processes and in response to
environmental stress. To explore the
molecular mechanism behind stress signaling
and the development of Antarctic hairgrass
(Deschampsia antarctica Desv.), a terrestrial
plant that has successfully adapted to the
Antarctic climate, we analyzed the D.
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doi: 10.1128/genomeA.00170-12.

and 4.26 kcal/mol for BPL3, typical of
cold-adapted enzymes. The optimum pH of
BPL1 and BPL3 was 8.5 and 8.0, respectively,
and they were quite stable at pH 7.0-11.0,
showing their strong alkaline tolerance. Both
lipases had a preference toward medium
chain length (C6-C10) fatty acid substrates.
These results indicate the potential for the
two Antarctic B. pumilus lipases as catalysts
in bioorganic synthesis, food, and detergent
industries.

The Paenibacillus sp. strain PAMC 26794 was
isolated from the tundra grasslands in Alaska
for its high ability to degrade humic acids. We
sequenced the PAMC 26794 genome to
discover the degradative genes for natural
humic substances and we propose the
degradation pathway(s) of an abundant
bacterial group (genus Paenibacillus) that
inhabits cold environments.

4-34 Park, Ae Kyung, Jin Ho Moon, Eun Hyuk Jang,
Hyun Park, In Young Ahn, and 2 others. 2013.
“The structure of a shellfish specific GST class
glutathione S-transferase from antarctic
bivalve Laternula elliptica reveals novel active
site architecture”. Proteins: Structure,
Function, and Bioinformatics, 81(3): 531-537.
doi: 10.1002/prot.24208

4-36 Park, Ha Ju, Seung Chul Shin, and Dockyu Kim.
2013. “Draft Genome Sequence of a Subarctic
Humic Substance-Degrading Pseudomonad”.
Genome Announcements, 1(1): e00070-12.
doi: 10.1128/genomeA.00070-12
The Pseudomonas sp. PAMC 26793 was
isolated because of its high ability to degrade
humic acids from a subarctic grassland in
Alaska. We sequenced the PAMC 26793
genome to discover the genes for degradation
of natural humic substances and to provide
further information for the degradation
process of soil bacteria in a low-temperature
environment.

Glutathione-S-transferases have been
identified in all the living species examined so
far, yet little is known about their function in
marine organisms. In a previous report, the
recently identified GST from Antarctic bivalve
Laternula elliptica (LeGST) was classified into
the rho class GST, but there are several unique
features of LeGST that may justify
reclassification, which could represent
specific shellfish GSTs. Here, we determined
the crystal structure of LeGST, which is a
shellfish specific class of GST. The structural
analysis showed that the relatively open and
wide hydrophobic H-site of the LeGST allows
this GST to accommodate various substrates.
These results suggest that the H-site of LeGST
may be the result of adaptation to their
environments as sedentary organisms.

4-37 Park, Ji-In, Jun Hyuck Lee, and 4 others. 2013.
“Frozen assembly of gold nanoparticles for
rapid analysis of antifreeze protein activity”.
Biosensors and Bioelectronics, 41(1): 752-757.
doi: 10.1016/j.bios.2012.09.052
We report the novel activity-based detection
of antifreeze protein (AFP), also known as
ice-binding protein (IBP), using freeze-labile
gold nanoparticles (AuNPs) in order to
overcome labor-intensive and low
throughput issues of the current method
based on thermal hysteresis (TH). Upon the
addition of either CnAFP from the Antarctic
diatom Chaetoceros neogracile or LeIBP from
the Arctic yeast Leucosporidium sp. to
mercaptosuccinic acid-capped AuNP, the

4-35 Park, Ha Ju and Dockyu Kim. 2013. “Draft
Genome Sequence of a Humic
Substance-Degrading Paenibacillus sp.
Isolated from the Subarctic Grasslands at Low
Temperature”. Genome Announcements, 1(1):
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Limnology, 182(2): 99-107.
doi: 10.1127/1863-9135/2013/0407

self-assembly of AuNPs was highly inhibited
after a freezing/thawing cycle, leading to no
color change in the AuNP solution. As a result,
the aggregation parameter (E520/E650) of
AuNP presented the rapid detection of both
the concentration-dependent activity and
stability of two AFPs with high sensitivity,
where the detection range was 100-fold lower
than that of the TH-based method. We suggest
that our newly developed method is very
suitable for simple and high-throughput
measurement of AFP activity.

Cyanobacterial community composition was
studied along a salinity gradient from the
saline Spring Fuliya towards the water
column of Lake Kinneret. The samples
included a gradient of salinities ranging from
4270 mg Cl L–1 (Saline Spring) to 239 mg Cl L–1
(Lake Kinneret). Denaturing gradient gel
electrophoresis (DGGE) and cloning of the 16
S rRNA gene, as well as cloning and
sequencing of the psbA gene, were used to
characterize cyanobacterial community
composition. Despite the differences in
salinity, similar cyanobacterial communities
were observed in the lake and the saline
spring, the only exception being the highest
salinity sample (4270 mg Cl L–1). Both, DGGE
patterns and results of the clone libraries
revealed the dominance of cyanobacteria
with colonial Gloeocapsa and unicellular
Synechococcus as the closest known cultured
relatives, independently of the salinity. These
results suggest that cyanobacterial
populations inhabiting this freshwater lake
and its saline sources can adapt to a wide
range of salinities.

4-38 Park, Mira, Hyoungseok Lee, Soon Gyu Hong,
and Ok-Sun Kim. 2013. “Endophytic bacterial
diversity of an Antarctic moss, Sanionia
uncinata”. Antarctic Science, 25(1): 51-54.
doi: 10.1017/S0954102012000806
Although the beneficial effects of endophytic
bacteria on their host are significant, the
investigation of the microbial diversity in any
Antarctic moss has been neglected. In this
study, we investigate the endophytic bacterial
diversity of the upper green part and the
lower brown part of Sanionia uncinata
through 16S rRNA genes using
pyrosequencing. Proteobacteria was the most
dominant phylum with 65.6%, followed by
Bacteroidetes (29.1%) and Actinobacteria
(11.7%). The different distribution of
Alphaproteobacteria between the upper green
(2%) and lower brown (22.2%) parts of the
moss was significant. Furthermore, dominant
and diverse species were detected and closely
related to the environmental sequences.
These findings suggest that there are likely to
be specific relationships between endophytes
and host Antarctic moss species.

4-40 Ranlym, Arifin arild, Soon Ja Kim, Joung Han
Yim, and 2 others. 2013. “Isolation and
Biochemical Characterization of Bacillus
pumilus Lipases from the Antarctic”. Journal
of Microbiology and Biotechnology, 23(5):
661-667.
Lipase-producing bacterial strains were
isolated from Antarctic soil samples using the
tricaprylin agar plate method. Seven strains
with relatively strong lipase activities were
selected. All of them turned out to be Bacillus
pumilus strains by the 16S rRNA gene
sequence analysis. Their corresponding lipase
genes were cloned, sequenced, and compared.
Finally, three different Bacillus pumilus
lipases (BPL1, BPL2, and BPL3) were chosen.

4-39 Pilar, Junier, Ok-Sun Kim, and 4 others. 2013.
“Effect of salinity on cyanobacterial
community composition along a transect
from Fuliya spring into the water of Lake
Kinneret, Israel”. Fundamental and Applied
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particular, several DNA repair
mechanism-related genes were significantly
modulated in the 6 Gy gamma
radiation-exposed fish larvae, suggesting that
upregulation of such DNA repair genes was
closely associated with cell survival after
gamma irradiation. The mRNA expression of
p53 and most hsps was also significantly
upregulated at high doses of gamma radiation
related to cellular damage. This finding
indicates that gamma radiation can induce
oxidative stress with associated antioxidant
enzyme activities, and linked to modulation of
the expression of DNA repair-related genes as
one of the defense mechanisms against
radiation damage. This study provides a
better understanding of the molecular mode
of action of defense mechanisms upon gamma
radiation in fish larvae.

Their amino acid sequence identities were in
the range of 92-98% with the previous
Bacillus pumilus lipases. Their optimum
temperatures and pHs were measured to be
40oC and pH 9. Lipase BPL1 and lipase BPL2
were stable up to 30℃, whereas lipase BPL3
was stable up to 20℃. Lipase BPL2 was stable
within a pH range of 6-10, whereas lipase
BPL1 and lipase BPL3 were stable within a pH
range of 5-11, showing strong alkaline
tolerance. All these lipases exhibited high
hydrolytic activity toward pnitrophenyl
caprylate (C8). In addition, lipase BPL1
showed high hydrolytic activity toward
tributyrin, whereas lipase BPL2 and lipase
BPL3 hydrolyzed tricaprylin and castor oil
preferentially. These results demonstrated
that the three Antarctic Bacillus lipases were
alkaliphilic and had a substrate preference
toward short- and mediumchain
triglycerides. These Antarctic Bacillus lipases
might be used in detergent and food
industries.

4-42 Shin, Seung Chul, Do Hwan Ahn, Su Jin Kim,
Hyoungseok Lee, Tae-Jin Oh, Jong Eun Lee,
and Hyun Park. 2013. “Advantages of
Single-Molecule Real-Time Sequencing in
High-GC Content Genomes”. PLoS ONE, 8(7):
e68824.
doi: 10.1371/journal.pone.0068824

4-41 Rhee, Jae-Sung, Bo-Mi Kim, Ryeo-Ok Kim, Jung
Soo Seo, Il-Chan Kim, and 2 others. 2013.
“Co-expression of antioxidant enzymes with
expression of p53, DNA repair, and heat shock
protein genes in the gamma ray-irradiated
hermaphroditic fish Kryptolebias marmoratus
larvae”. Aquatic Toxicology, 140~141(1):
58-67.
doi: 10.1016/j.aquatox.2013.05.006

Next-generation sequencing has become the
most widely used sequencing technology in
genomics research, but it has inherent
drawbacks when dealing with high-GC
content genomes. Recently, single-molecule
real-time sequencing technology (SMRT) was
introduced as a third-generation sequencing
strategy to compensate for this drawback.
Here, we report that the unbiased and longer
read length of SMRT sequencing markedly
improved genome assembly with high GC
content via gap filling and repeat resolutionT)
was introduced as a third-generation
sequencing strategy to compensate for this
drawback. Here, we report that the unbiased
and longer read length of SMRT sequencing
markedly improved genome assembly with
high GC content via gap filling and repeat

To investigate effects of gamma ray
irradiation in the hermaphroditic fish,
Kryptolebias marmoratus larvae, we checked
expression of p53, DNA repair, and heat shock
protein genes with several antioxidant
enzyme activities by quantitative real-time
RT-PCR and biochemical methods in response
to different doses of gamma radiation. As a
result, the level of gamma radiation-induced
DNA damage was initiated after 4 Gy of
radiation, and biochemical and molecular
damage became substantial from 8 Gy. In
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4-44 Sultana, Tahera, Jiyeon Kim, Sang-Hwa Lee,
and 5 others. 2013. “Comparative analysis of
complete mitochondrial genome sequences
confirms independent origins of
plant-parasitic nematodes”. BMC Evolutionary
Biology, 13(12): 1-17.
doi: 10.1186/1471-2148-13-12

resolution.

4-43 Song, Gyu Hyeon, Se Hyeuk Kim, Bo Hyun
Choi, Se Jong Han, and Pyung Cheon Lee.
2013. “Heterologous Carotenoid-Biosynthetic
Enzymes: Functional Complementation and
Effects on Carotenoid Profiles in Escherichia
coli”. Applied and Environmental Microbiology,
79(2): 610-618.
doi: 10.1128/AEM.02556-12

The nematode infraorder Tylenchomorpha
(Class Chromadorea) includes plant parasites
that are of agricultural and economic
importance, as well as insect-associates and
fungal feeding species. Among
tylenchomorph plant parasites, members of
the superfamily Tylenchoidea, such as
root-knot nematodes, have great impact on
agriculture. Of the five superfamilies within
Tylenchomorpha, one (Aphelenchoidea)
includes mainly fungal-feeding species, but
also some damaging plant pathogens,
including certain Bursaphelenchus spp. The
evolutionary relationships of tylenchoid and
aphelenchoid nematodes have been disputed
based on classical morphological features and
molecular data. For example, similarities in
the structure of the stomatostylet suggested a
common evolutionary origin. In contrast,
phylogenetic hypotheses based on nuclear
SSU ribosomal DNA sequences have revealed
paraphyly of Aphelenchoidea, with, for
example, fungal-feeding Aphelenchus spp.
within Tylenchomorpha, but Bursaphelenchus
and Aphelenchoides spp. more closely related
to infraorder Panagrolaimomorpha. We
investigated phylogenetic relationships of
plant-parasitic tylenchoid and aphelenchoid
species in the context of other chromadorean
nematodes based on comparative analysis of
complete mitochondrial genome data,
including two newly sequenced genomes
from Bursaphelenchus xylophilus
(Aphelenchoidea) and Pratylenchus vulnus
(Tylenchoidea).

A limited number of carotenoid pathway
genes from microbial sources have been
studied for analyzing the pathway
complementation in the heterologous host
Escherichia coli. In order to systematically
investigate the functionality of carotenoid
pathway enzymes in E. coli, the pathway
genes of carotenogenic microorganisms
(Brevibacterium linens, Corynebacterium
glutamicum, Rhodobacter sphaeroides,
Rhodobacter capsulatus, Rhodopirellula
baltica, and Pantoea ananatis) were modified
to form synthetic expression modules and
then were complemented with Pantoea
agglomerans pathway enzymes (CrtE, CrtB,
CrtI, CrtY, and CrtZ). The carotenogenic
pathway enzymes in the synthetic modules
showed unusual activities when
complemented with E. coli. For example, the
expression of heterologous CrtEs of B. linens,
C. glutamicum, and R. baltica influenced P.
agglomerans CrtI to convert its substrate
phytoene into a rare
product-3,4,3′,4′-tetradehydrolycopene-along
with lycopene, which was an expected
product, indicating that CrtE, the first enzyme
in the carotenoid biosynthesis pathway, can
influence carotenoid profiles. In addition,
CrtIs of R. sphaeroides and R. capsulatus
converted phytoene into an unusual lycopene
as well as into neurosporene. Thus, this study
shows that the functional complementation of
pathway enzymes from different sources is a
useful methodology for diversifying
biosynthesis as nature does.

4-45 Koh, Hye Yeon, Woongsic Jung, Hackwon Do,
Sung Gu Lee, Jun Hyuck Lee, and Hak Jun Kim.
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Especially Russia, which has a half of oil
resources in the Arctic Circle, is a principal
partner of Korea. Russia has established
‘Russia Energy Strategy 2030’, and needs
technology and capital for development of oil
and gas. However, Korea has to approach the
issue of resources in the Arctic Circle not
economically but scientifically, because
resources of Russia are in the jurisdiction of
Russia. First step is to secure mutual trust
through scientific joint research, and second
step is to find a way to participate in Russian
development program of oil and gas. Scientific
cooperation is foundation stone for energy
diplomacy between Korea and Arctic States,
especially Russia.

2013. “Draft Genome Sequence of
Pseudomonas pelagia CL-AP6, a
Psychrotolerant Bacterium Isolated from
Culture of Antarctic Green Alga Pyramimonas
gelidicola”. Genome Announcements, 1(5): 1-2.
doi: 10.1128/genomeA.00699-13.
Pseudomonas pelagia CL-AP6, isolated from a
culture of the Antarctic green alga
Pyramimonas gelidicola, is a psychrotolerant
bacterium. Here, we report the draft genome
sequence of this strain, which may provide
insights into the mutualistic interaction
between microalgae and bacteria in sea ice, as
well as the cold adaptation mechanisms of
bacteria.

5-2
PART 5

Policy
5-1

Seo, Wonsang. 2013. “Sovereignty-related
Issues behind ICJ Decision on Dispute over
Territorial and Maritime Boundary
Delimitantion between Nicaragua and
Colombia”. Dokdo Research Journal, 24: 59-66.
The International Court of Justice (ICJ) made a
ruling about the dispute over territorial and
maritime boundary delimitation between
Nicaragua and Colombia on November 19,
2012. The judgement made by the ICJ came in
11 years after Nicaragua filed a lawsuit. The
legal case was ignited by Nicaragua claiming
to its sovereignty over three islands including
San Andre’s, Providencia, and Santa Catalina,
and seven reefs including Alburquerque Cays,
Bajo Nuevo, East-Southeast Cays, Quitasueño
Roncador, Serrana, and Serranilla. The parties
concerned, Nicaragua and Colombia, had
made assertions for the sovereignty based on
their interpretations of a territory-related
treaty signed in 1928 between the two
countries, namely, whether the disputed
islands and reefs are subject to the
sovereignty under the treaty, determination
of the sovereignty in accordance with the
status quo principle (uti possidetis juris),
presence of a continued and consistent
execution of sovereignty (acts à titre de

Kim, Y.D., and Wonsang Seo. 2013. “Current
status and developmental perspective of Oil
Resource in the Arctic Circle”. Petroleum
journal, 29(89): 66-93.
The U.S. Geological Survey (USGS) has
completed an assessment of undiscovered
conventional oil and gas resources in all areas
north of the Arctic Circle. Using a
geology-based probabilistic methodology, the
USGS estimated the occurrence of
undiscovered oil and gas in 33 geologic
provinces thought to be prospective for
petroleum. The sum of the mean estimates for
each province indicates that 90 billion barrels
of oil, 1,669 trillion cubic feet of natural gas,
and 44 billion barrels of natural gas liquids
may remain to be found in the Arctic, of which
approximately 84 percent is expected to occur
in offshore areas.
Korea needs to cooperate with Arctic
countries for development and trade of oil
and gas, because Korea has no resources.
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sustainability are same, but differences exist
in many ways. The Arctic region is comprised
of territory or jurisdictional sea area of the
Arctic countries and the high sea. However, as
the seas including pure international waters
are still covered in ice, currently, the Artic
land and ocean are the Arctic countries
territory under the jurisdiction of the
geographical domain. It is only possible for
other countries obtaining permission through
cooperation with them to participate in the
development of the Arctic. This situation
raises concern that principal judgments of the
environmental sustainability are focused on
the only Arctic country. Sustainable
development has demanded that human,
especially future generation, survival will be
unthreatened by economic development
activity. On the other hand, sustainable
development for the Arctic region has
demanded that all benefits of the
environmental sustainability and economic
development will accord with the needs of
indigenous poeple.

souverain), and application of the
effectiveness principle (effectivitès).

5-3

Seo, Wonsang. 2013. “Principle of Sustainable
Development -Focusing on sustainable
development for the Arctic-”. Korea
International Law Review. 38: 63-88.
Sustainable development is a basic principle
of international environmental law. This
principle has known as concept composed of
intergenerational equity, sustainable use of
natural resources, equitable use of natural
resources, and Integration of environment
and development in general. Between
Sustainable development of international
environmental law and sustainable
development for the Arctic, the aims to
establish environmental sustainability are
same, but differences exist in many ways. The
Arctic region is comprised of territory or
jurisdictional sea area of the Arctic countries
and the high sea. However, as the seas
including pure international waters are still
covered in ice, currently, the Artic land and
ocean are the Arctic countries territory under
the jurisdiction of the geographical domain. It
is only possible for other countries obtaining
permission through cooperation with them to
participate in the development of the Arctic.
This situation raises concern that principal
judgments of the environmental
sustainability are focused on the only Arctic
country. Sustainable development has
demanded that human, especially future
generation, survival will be unthreatened by
economic development activity. On the other
hand, sustainable development for the Arctic
region has demanded that all benefits of the
environmental sustainability and economic
development will accord with the needs of
indigenous poeple.tion of environment and
development in general. Between Sustainable
development of international environmental
law and sustainable development for the
Arctic, the aims to establish environmental
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