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PART 1

diatomaceous mud. Atotal of 59 species and
varieties belonging to 28 genera are identified
from the Core GC00-13 in the eastern
subbasin of the Bransfield Strait, Western
Antarctica. A large number of diatom valves
per gram of dry sediment is observes in
GC00-13 core sediments, ranging between
0.2×108 and 10.4×108. High concentration of
the number of diatom valves per gram of dry
sediment, Chaetoceros resting spores and
Rhizosolenia styliformis in vertical
distribution indicates open water
environment with little sea-ice during the late
Holocene (warm periods). The ratio of
(Fragilariopsis curta + F. cylindrus)/
Thalassiosira antarctica increase in horizons,
suggesting increased sea-ice cover in the
study area during the late Holocene (cold
periods). As a result, six climatic fluctuations
are identified on the basis of frequencies of
the critical taxa throughout the GC00-13 core
section.

Climate Change Sciences
1-1

Bak, Young-Suk, Jong-Deock Lee, Ho Il Yoon,
and Jae Il Lee. 2007. “Diatom assemblages
from core sediments in the western area of
the South Orkney Islands, Antarctica”. Journal
of the Geological Society of Korea, 43(1):
33-42.
Holocene paleoenvironmental history in the
western South Orkney Islands was
reconstructed through the paleoecological
analysis on the diatom taxa from sediment
core GC02-SOI03. Three diatom zones are
identified on the basis of frequency of the
critical taxa throughout the section: diatom
assemblage zone I (533 cm~360 cm), diatom
assemblage zone II (352 cm~240 cm), and
diatom assemblage zone III (232 cm~0 cm).
High concentration of open water species and
Eucampia antarctica var. antarctica in the
diatom assemblage zone I indicates open
water environment with little sea-ice during
the early Holocene. Sea-ice species and
Eucampia antarctica var. recta increase in
abundance in the diatom assemblage zone II,
suggesting increased sea-ice cover in the
study area since 5 ka. Even more extensive
sea-ice coverage during the late Holocene is
implied by abundant sea-ice species and
decreased Corethron criophilum in the diatom
assemblage zone III.

1-2

1-3

Bak, Young-Suk, Kyu-Cheul Yoo, Ho Il Yoon,
and 2 others. 2007. “Diatom evidence for
Holocene paleoclimatic change in the South
Scotia Sea, West Antarctica”. Geosciences
Journal, 11(1): 11-22.
doi: 10.1007/BF02910377
Diatom data of the core sediment from a deep
basin in the South Scotia Sea, West Antarctica
provide high-resolution information on
changes in oceanographic processes and
paleoclimate during the late Quaternary.
Three main climatic changes can be
distinguished in diatom assemblages: Last
Glacial Maximum (LGM), mid-Holocene
climatic optimum and Neoglacial cold event.
Diatom assemblages have been deposited in a
variable sea ice condition over the last 25,000
yr in response to the climate change. During
the LGM to early-Holocene (23,370-8,300 yr
BP), the core site might be influenced by
increased dense sea-ice cover, which could
reduce biogenic flux from the surface water,

Bak, Young-Suk, Jong-Deock Lee, Ho Il Yoon,
and Kyu-Cheul Yoo. 2007. “Diatom
assemblages from the eastern Bransfield
Strait basin, West Antarctica: study on the late
Holocene paleoclimatic fluctuations”. Journal
of the Geological Society of Korea, 43(3):
345-352.
A gravity core (GC00-13) from the eastern
basin of the Bransfield Strait consists mainly
of laminated diatom ooze and bioturbated
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29(4): 297-302.

depositing relatively increased amount of sea
ice-related diatoms (Actinocyclas actinochilus,
Eucampia antarctica, Fragilariopsis curta, and
Fragilariopsis cylindrus). During these
periods, it is likely that the increased sea ice
cover between the Weddell and Scotia seas
would have severely prevented Chaetoceros
resting spores in the Weddell Sea ice margin
from being laterally advected to the Scotia
Sea, resulting in the reduction of C. resting
spore abundance in the sediment. Afterward,
a warm period followed from 8,300 to 2,400
yr BP in the mid Holocene when open water
assemblages (Rhizosolenia styliformis and
Thalassiosira antarctica (warm)) were
deposited. Significant dilution of the number
of Fragilariopsis kerguelensis indicates the
opening of communication between the
Weddell and Scotia seas allowing lateral
advection of C. resting spores from the
Weddell Sea to the Scotia Sea. A colder
condition (Neoglacial cooling) then resumed
since < 2,400 yr BP in the late Holocene
supported by other paleoclimatic records in
the Antarctic Peninsula. The assemblage is
characterized either by the increase of sea
icerelated diatoms (A. actinochilus and F.
cylindrus) or by the decrease of open water
taxa (R. styliformis and T. antarctica (warm))
compared to that in the mid-Holocene
optimum. The loose sea-ice assemblage was,
however, different from dense sea-ice
assemblage deposited in the LGM. Similarity
of abundance of Chaetoceros between the
Neoglacial and the mid-Holocene implies that
the loose sea ice condition was not able to
sufficiently restrict the lateral advection of C.
resting spore to the Scotia Sea from the
Weddell Sea.

1-4

Atmospheric levels of polychlorinated
biphenyls (PCBs) at the King Sejong station
were monitored for one year using passive air
samplers. Low-chlorinated PCB homologues
were predominant in all samples. PCB levels
were observed to decrease with distance
from the station, which may indicate that a
significant part of PCBs could be of local
origin. Although the level of PCBs at the King
Sejong station is very low (Σ9PCB (18, 52, 101,
118, 128, 138, 153, 180, 187): 2.3 pg m−3)
probably due to decrease in the global PCB
emissions, it is one order of magnitude higher
than a background level in the Antarctic.
Based on this preliminary study, more
interpretation on PCB data and
meteorological conditions is required.

1-5

Chung, Jong-Kyun, Young Ha Kim, Young-In
Won, and Gunhwa Jee. 2007. “ESTIMATION
OF INTRINSIC WAVE PARAMETERS AND
MOMENTUM FLUXES OF MESOSPHERIC
GRAVITY WAVES OVER KOREA PENINSULA
USING ALL-SKY CAMERA AND FABRY-PAROT
INTERFEROMETER”. Journal of Astronomy
and Space Sciences, 24(4): 327-338.
We estimate the momentum fluxes of
short-period gravity waves which are
observed in the OI 557.7 nm nightglow
emission with all-sky camera at Mt.
Bohyun(36.2° N, 128.9° E) in Korea. The
intrinsic phase speed (Cint), the intrinsic
period(Tint), and vertical wavelength (λZ),
observed period(Tob), propagation
direction(фob), observe phase speed(uob) of
the gravity wave on the all-sky images. The
neutral winds to deduce intrinsic wave
parameters are measured with Fabry-Perot
interferometer on Shingaraki (34.8° N, 13.1° E)
in Japan. We selescted 5-nights of
observations during the period between July
2002 and December 2006 considering of the
weather and instrument conditions in two

Choi, Sung-Deuk, Song-Yee Baek, Yoon-Seok
Chang, Young-Jun Yoon, Byong-Kwon Park,
and Sungmin Hong. 2007. “Year-round
Monitoring of Atmospheric Polychlorinated
Biphenyls (PCBs) at the King Sejong Station in
the Antarctic”. Ocean and Polar Research,
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troposphere, consequently aﬀecting the Bohai
Sea air temperature and ice severity. The
AO-sea ice severity relation has been
generally stationary over time during the last
one hundred years. Analysis of cross-power
coherency between the AO and ice indices for
the last century shows that the highest and
signiﬁcant covariance stands at periods of
about 2.1, 3, 7.5-14 years. The Bohai Sea ice
severity has declined rapidly since the 1970s,
which is unprecedented since 1880, and this
feature is in agreement with the positively
upward trend in the AO and the associated
changes in the Siberian sea level pressure,
East Asian trough, and the regional
temperature.

observation sites. The mean values of intrisic
parameter of gravity waves are (Tint) =12.9 ±
6.1 m/s, (λz) = 12.9 ± 6.5, and (Cint)= 40.6 ±
11.6 min. The mean value of calculated
momentum fluxes for four nights besides of λz
＜ 6 km is 12.0 ± 15.2 m2/s2. It is needed the
long-term coherent observation to obtain
typical values of momentum fluxes of the
mesospheric gravity waves using all-sky
camera and the neutral wind measurements.

1-6

Gong, Dao-Yi, Seong-Joong Kim, and
Chang-Hoi Ho. 2007. “Arctic Oscillation and
ice severity in the Bohai Sea, East Asia”.
International Journal of Climatology, 27:
1287-1302.
doi: 10.1002/joc.1470
1-7

The Bohai Sea is the southernmost sea in the
northern hemisphere where seasonal
freezing takes place in winter. Climate and ice
conditions there are very sensitive to
large-scale climatic variations. In the present
study the authors investigated the
relationships of ice severity in the Bohai Sea
to the planetary Arctic Oscillation (AO)
/North Atlantic Oscillation (NAO) during the
period 1954–2001. It has been found that
during low-AO winters the regional mean
temperature around the Bohai Sea is
evidently lower, and the number of freezing
days, freezing degree days, and the length of
freezing duration all change signiﬁcantly.
Daily temperature distribution shows a
signiﬁcant difference in both mean and
variance between high-and low-AO phases,
and the changes in the temperature means
dominate over that of the variance in the
context of sea ice severity. The
temperature-AO relation is well supported by
the corresponding features of the large-scale
atmospheric circulation system. AO-related
changes in the Siberian High and East Asian
trough cause remarkable changes to the
thermal conditions at the surface and to the
dynamical conditions in the middle

Khim, B. K., J. Shim, H. I. Yoon, Y. C. Kang, and Y.
H. Jang. 2007. “Lithogenic and biogenic
particle deposition in an Antarctic coastal
environment (Marian Cove, King George
Island): Seasonal patterns from a sediment
trap study”. Estuarine, Coastal and Shelf
Science, 73: 111-122.
doi: 10.1016/j.ecss.2006.12.015
Particulate suspended material was
recovered over a 23-month period using two
sediment traps deployed in shallow water
(~30m deep) off the King Sejong Station
located in Marian Cove of King George Island,
West Antarctica. Variability in seasonal flux
and geochemical characteristics of the
sediment particles highlights seasonal
patterns of sedimentation of both lithogenic
(terrigenous) and biogenic particles in the
coastal glaciomarine environment. All
components including total mass flux,
lithogenic particle flux and biogenic particle
flux show distinct seasonal variation, with
high recovery rates during the summer and
low rates under winter fast ice. The major
contributor to total mass flux is the lithogenic
component, comprising form 88% during the
summer months (about 21 g m-2 d-1) up to
97% during the winter season (about 2 g m-2
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d-1). The lithogenic particle flux depends
mainly on the amount of snow-melt (snow
accumulation) delivered into the coastal
region as well as on the resuspension of
sedimentary materials. These fine-grained
lithogenic particles are silt-to-clay sized,
composed mostly of clay materials weathered
on King George Island. Biogenic particle flux is
also seasonal. Winter flux is ~0.2 g m-2 d-1,
whereas the sunner contribution increases
more than tenfold, up to 2.6 g m-2 d-1. Different
biogenic flux between the two summers
indicates inter-annual variability to the
spring-summer phytoplankton bloom. The
maximum of lithogenic particle flux occurs
over a short period of time, and follows the
peak of biogenic particle flux, which lasts
longer. The seasonal warming and sea-ice
retreat result in change in seawater nutrient
status and subsequent ice-edge
phytoplankton production. Meanwhile, the
meltwater input to Marian Cove from the
coastal drainage in January to February plays
a major role in transporting lithogenic
particles into the shallow water environment,
although the tidal currents may be the main
agents of resuspension in this kind of
sheltered bay.

1-8

1-9

Lee, Won-Hak, Kyu-Tae Lee, Bang Yong Lee,
Young Jun Yoon, and Joon-Bum Jee. 2007.
“Atmospheric Radiative-Photochemical
Process for the calculation of Vertical Ozone
Concentration”. Journal of Korean Geophysical
Society, 10(2): 49-62.
The variations of vertical ozone concentration
were calculated by one dimensional
radiative-photochemical model with the
different chemical species and reactions, and
radiative parameterization. The numbers of
photochemical reaction and chemical species
for these calculations are 109 and 40,
respectively. And the ultraviolet spectral
region of solar radiation were parameterized
with the three groupings of 68, 34, and 17
spectral bands. As a result, the ozone
concentration decreased with increasing
chemical reaction number, because of the
increasing ozone destruction effect in their
reactions. The photolysis rate variations of O2
and O3 with different radiative
parameterizations of ultraviolet spectral
region were maximum 30~40% in the
stratosphere and troposphere, also the ozone
concentration varied maximum 0.5% in the
stratosphere and more than -4~4% in the
mesosphere.

Kim, Jeong Woo and Bang Yong Lee. 2007.
“Estimating Polar marine free-air gravity
anomalies from dense radar altimeter data”.
Geosciences Journal, 11(4): 369-376.
doi: 10.1007/BF02857052

1-10 Lee, Yong Il, Hyoun Soo Lim, Ho Il Yoon, and
Andrzej Tatur. 2007. “Characteristics of
tephra in Holocene lake sediments on King
George Island, West Antarctica: implications
for deglaciation and paleoenvironment”.
Quaternary Science Reviews, 26: 3167-3178.
doi: 10.1016/j.quascirev.2007.09.007

Geological free-air gravity anomalies of the
polar marine areas were estimated from
dense ERS1 radar altimeter data. Te results in
the open waters of the Barents and Kara Seas
of the Russian Arctic show good coherence
with global model and shipborne data,
whereas along the coastline, strong ocean
currents, possible tidal model inaccuracies,
and poor data coverage limit the coherence.

Several reworked tephra layers in
gravity-flow deposits are present in
lacustrine core sediments collected from
Hotel and Rudy lakes on King George Island,
South Shetland Islands, maritime
sub-Antarctica. This study tests the values of
tephra for establishing regional
tephrochronologies for lakes in ice-covered
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analysis, geochemical analyses and
radiocarbon dating have been used to
reconstruct the vegetation and climatic
changes. According to the pollen records,
temperate deciduous broadleaved trees
combined with herbs were predominated in
the study area ecology. Reduction of
deciduous broadleaved trees with the spread
of herbaceous taxa found in the middle part
(c. 3300−2600 yr BP) indicates climatic
change toward cooler and drier conditions.
Significant increase in sand content and
concomitant decrease in TOC content may
suggest the occurrence of a drought period.
Vegetation changes recorded in pollen
sequence indicate the destruction of lowland
deciduous forests and accompanied
expansion of grasses resulted from the
climate changes. However, the increase of
cultivation-accompanied herbs and excavated
wooden tools for agriculture suggest the
significant anthropogenic influence on the
vegetation changes.

landscapes in the vicinity of volcanoes. The
tephra record is more abundant in a long
Hotel Lake core (515 cm long). This study
uses volcanic glass samples from five tephra
layers of Hotel Lake and from one tephra
layer of Rudy Lake. Morphologically, tephras
are mixtures of basaltic and pumice shards,
both having various degrees of vesicularity.
Major element analyses of glass shards reveal
that the majority of the glass fragments
belong to basic glass (＜ 60 wt.% SiO2),
compositionally ranging from basalt to
low-silica andesite and subalkaline series
medium-K tholeiites, probably sourced from
Deception Island located 130 km southwest of
King George Island. Less than 20% of tephra
belongs to silicic glass and occurs in three
tephra horizons E of Hotel Lake. However,
source volcano(es) for about 10% of basic
tephra and silicic tephra are not readily
identified from nearby volcanic centers.
Except for the studied tephra in Rudy Lake, all
tephra samples in Hotel Lake are not ashfall
deposits but reworked and redeposited
pyroclasts derived from retreating ice sheet,
resulting in the occurrence of geochemically
equivalent tephra samples in different tephra
horizons. The dating of the studied tephra
horizons represents the timing of deglaciation
rather than that of volcanic eruptions. The
result of this study implies that combined
with sedimentological information more
chemical criterion is necessary to study
tephrochronology and regional correlation
and to understand paleoenvironmental
changes using tephra.

1-12 Lim, Hyoun Soo, and 6 others. 2007.
“Vertebrate burrows in late Pleistocene
paleosols at Korean Palaeolithic sites and
their significance as a stratigraphic marker”.
Quaternary Research, 68: 213-219.
doi: 10.1016/j.yqres.2007.05.001
A vertebrate burrow-bearing layer of late
Pleistocene age is commonly found at many
Paleolithic archaeological sites in Korea. The
burrows are straight to slightly curved in
horizontal (plan) view and gently inclined in
lateral (sectional) view. They are interpreted
as having been produced by rodent-like
mammals based on their size and
architecture. The significance of such
burrow-bearing layers as a characteristic
stratigraphic marker unit is demonstrated by
high burrow abundance, consistent
stratigraphic position, lack of stratigraphic
recurrence at these sites, and their
widespread geographic extent. Three dating

1-11 Lim, Hyoun Soo, and 5 others. 2007. “Late
Holocene palaeoclimatic change at the
Donglimdong archaeological site, Gwangju,
SW Korea”. The Holocene, 17(5): 665-672.
doi: 10.1177/0959683607078997
A late Holocene swamp sediment record is
presented from the Donglimdong
archaeological site in SW Korea. Pollen
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aerosol loading.

methods, tephrochronology, radiocarbon, and
OSL dating, were used to infer the age of these
burrow-bearing layers. The dating results
indicate that they were formed between ca.
40,000 and 25,000 yr (MIS 3-2), and this
suggests that this layer can be used as a
stratigraphic time-marker in late Pleistocene
paleosol sequences for this region.

1-14 Ruuskanen, T. M., M. Kaasik, P. P. Aalto, U.
Hõrrak, M. Vana, M. Mårtensson, Y. J. Yoon, and
11 others. 2007. “Concentrations anf fluxes of
aerosol particles during the LAPBIAT
measurement campaign at Värriö field
station”. Atmospheric Chemistry and Physics,
7: 3683-3700.
doi: 10.5194/acp-7-3683-2007

1-13 O'Dowd, C. D., Y. J. Yoon, and 5 others. 2007.
“Airborne measurements of nucleation mode
particles I: coastal nucleation and growh
rates”. Atmospheric Chemistry and Physics, 7:
1491-1501.
doi: 10.5194/acp-7-1491-2007

The LAPBIAT measurement campaign took
place in the Värriö SMEAR I measurement
station located in Eastern Lapland in the
spring of 2003 between 26 April and 11 May.
In this paper we describe the measurement
campaign, concentrations and fluxes of
aerosol particles, air ions and trace gases,
paying special attention to an aerosol particle
formation event broken by a air mass change
from a clean Arctic air mass with new particle
formation to polluted one approaching from
industrial areas of Kola Peninsula, Russia,
lacking new particle formation. Aerosol
particle number flux measurements show
strong downward fluxes during that time.
Concentrations of coarse aerosol particles
were high for 1−2 days before the nucleation
event (i.e. 28−29 April), very low immediately
before and during the observed aerosol
particle formation event (30 April) and
increased moderately from the moment of
sudden break of the event. In general particle
deposition measurements based on snow
samples show the same changes.
Measurements of the mobility distribution of
air ions showed elevated concentrations of
intermediate air ions during the particle
formation event. We estimated the growth
rates in the nucleation mode size range. For
particles <10 nm, the growth rate increases
with size on 30 April. Dispersion modelling
made with model SILAM support the
conclusion that the nucleation event was
interrupted by an outbreak of sulphate-rich
air mass in the evening of 30 April that

A light aircraft was equipped with a bank of
Condensation Particle Counters (CPCs) (50%
cut from 3−5.4−9.6 nm) and a nano-Scanning
Mobility Particle Sizer (nSMPS) and deployed
along the west coast of Ireland, in the vicinity
of Mace Head. The objective of the exercise
was to provide high resolution micro-physical
measurements of the coastal nucleation mode
in order to map the spatial extent of new
particle production regions and to evaluate
the evolution, and associated growth rates of
the coastal nucleation-mode aerosol plume.
Results indicate that coastal new particle
production is occurring over most areas along
the land-sea interface with peak
concentrations at the coastal plume-head in
excess of 106 cm−3. Pseudo-Lagrangian
studies of the coastal plume evolution
illustrated significant growth of new particles
to sizes in excess of 8 nm approximately 10
km downwind of the source region. Close to
the plume head (＜1 km) growth rates can be
as high as 123−171 nm h−1, decreasing
gradually to 53−72 nm h−1 at 3 km. Further
along the plume, at distances up to 10 km, the
growth rates are calculated to be 17−32 nm
h−1. Growth rates of this magnitude suggest
that after a couple of hours, coastal nucleation
mode particles can reach significant sizes
where they can contribution to the regional
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maximum of 21 Mm−1 in February. This
seasonal variation was due to the higher
contribution of sea salt in the MBL during
North Atlantic winter. By contrast, aerosols
during late spring and summer exhibited
larger angstrom parameters than winter,
indicating a large contribution of the
biogenically driven fine or accumulation
modes. Seasonal characteristics of North
Atlantic marine aerosols suggest an
important link between marine aerosols and
biological activity through primary
production of marine aerosols.

originated from the industry at Kola
Peninsula, Russia. The results of this
campaign highlight the need for detailed
research in atmospheric transport of air
constituents for understanding the aerosol
dynamics.

1-15 Yoon, Y. J., and 9 others. 2007. “Seasonal
characteristics of the physicochemical
properties of North Atlantic marine
atmospheric aerosols”. Journal of Geophysical
Research, 112: D04206(1-14).
doi: 10.1029/2005JD007044
Seasonal physicochemical characteristics of
North Atlantic marine aerosols are presented
for the period from January 2002 to June
2004. The aerosol size distribution modal
diameters show seasonal variations, 0.031
µm in winter and 0.049 µm in summer for the
Aitken mode and 0.103 µm in winter and
0.177 µm in summer for the accumulation
mode. The accumulation mode mass also
showed a seasonal variation, minimum in
winter and maximum in summer. A
supermicron sized particle mode was found
at 2 µm for all seasons showing 30% higher
mass concentration during winter than
summer resulting from higher wind speed
conditions. Chemical analysis showed that the
concentration of sea salt has a seasonal
pattern, minimum in summer and maximum
in winter because of a dependency of sea-salt
load on wind speeds. By contrast, the
non-sea-salt (nss) sulphate concentration in
fine mode particles exhibited lower values
during winter and higher values during
midsummer. The water soluble organic
carbon (WSOC) and total carbon (TC) analysis
also showed a distinctive seasonal pattern.
The WSOC concentration during the high
biological activity period peaked at 0.2 µg
Cm−3, while it was lower than 0.05 µg Cm−3
during the low biological activity period. The
aerosol light scattering coefficient showed a
minimum value of 5.5 Mm−1 in August and a

PART 2

Earth-System Sciences
2-1

Burton, Graeme R., Kevin J. R. Rosman,
Jean-Pierre Candelone, Laurie J. Burn, Claude
F. Boutron, and Sungmin Hong. 2007. “The
impact of climatic conditions on Pb and Sr
isotopic ratios found in Greenland ice, 7−150
ky BP”. Earth and Planetary Science Letters,
259: 557-566.
doi: 10.1016/j.epsl.2007.05.015
We present here a time series of Pb and Sr
isotopes in Greenland ice over the last glacial
cycle. The data were obtained by analysing
the dust contained in small (less than 10 g)
aliquots of sections of the GRIP (European
Greenland ice core project) ice core. The
concentrations of Pb, Ba and Sr vary by large
factors of 70, 140 and 75 respectively over
this time period and show a significant
correlation with δ18O, used as a proxy for
temperature. Elemental ratios of Pb, Ba and Sr
indicate the provenance of dust is mainly
crustal with possible volcanic influences but
the contribution from seawater is negligible.
The Pb and Sr isotopic ratios change over time
and form two distinct groups above and
below a temperature corresponding to a δ18O
value of − 39‰ . While changing elemental
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beneath the APR seem to have been produced
by low-degree melting at deeper regime,
where enriched materials have preferentially
participated in the melting. The occurrence of
E-MORB at the APR is a good example to
better understand what kinds of magmatism
would occur in association with extinction of
the ridge spreading.

concentrations may be explained by changes
in wind strengths, the variation in isotopic
composition appears to reflect climate
induced changes in the source areas of dust
deposited in the snow in Greenland. Available
source data suggest that dust may originate
from the Gobi Desert in central Asia in cooler
periods and from glacial sediments adjacent
to Greenland in warmer periods.
2-3
2-2

Choe, Won Hie, Jong Ik Lee, Mi Jung Lee, Soon
Do Hur, and Young Keun Jin. 2007. “Origin of
E-MORB in a fossil spreading center: the
Antarctic-Phoenix Ridge, Drake Passage,
Antarctica”. Geosciences Journal, 11(3):
185-199.
doi: 10.1007/BF02913932

Choi, Sung Hi, Samuel B. Mukasa, Alexandre V.
Andronikov, Maria C. Marcano. 2007.
“Extreme Sr-Nd-Pb-Hf isotopic compositions
exhibited by the Tinaquillo peridotite massif,
Northern Venezuela: implications for
geodynamic setting”. Contributions to
Mineralogy and Petrology, 153: 443-463.
doi: 10.1007/s00410-006-0159-3

The fossilized Antarctic-Phoenix Ridge (APR)
with three segments (P1, P2, and P3), Drake
Passage, is distant from the known hotspots,
and consists of older N-MORB formed prior to
the extinction of spreading and younger
E-MORB after extinction. The older N-MORB
(3.5-6.4 Ma) occur in the southeastern flank of
the P3 segment (PR3) and the younger
E-MORB (1.4-3.1 Ma) comprise a huge
seamount at the former ridge axis of the P3
segment (SPR) and a big volcanic edifice at
the northwestern flank of the P2 segment
(PR2). The PR3 basalts have higher Mg#,
K/Ba, and CaO/Al2O3 and lower Zr/Y, Sr, and
Na8.0 (fractionation-corrected Na2O to 8.0%
MgO) with slight enrichment in incompatible
elements and almost flat REE patterns. The
SPR and PR2 basalts are highly enriched in
incompatible elements and LREE. The
extinction of spreading at 3.3 Ma seems to
have led to a temporary magma oversupply
with E-MORB signatures. Geochemical
signatures such as Ba/TiO2, Ba/La, and Sm/La
suggest the heterogeneity of upper mantle
and formation of E-MORB by higher
contribution of enriched materials (e.g.,
metasomatized veins) to mantle melting than
the N-MORB environment. E-MORB magmas

An origin of the Tinaquillo Peridotite Complex
in northern Venezuela, and a model for the
tectonic framework of the boundary zone
between the southern Caribbean Plate margin
and the South American Plate (SAP) during
Late Jurassic to Mid-Cretaceous time are
developed using newly measured Sr, Nd, Pb
and Hf isotopic compositions as well as major
and trace element geochemistry for some
hornblendite veins and their spinel peridotite
host rocks. Depleted geochemical
characteristics, principally major element
concentrations, and Nd and Hf isotopes (e.g.,
εNd = + 27; εHf = + 50; ca. 3.4 Ga-Nd model age)
of the Tinaquillo peridotites suggest a genetic
link between this complex and the Guiana
Shield farther to the south within Venezuela.
Scattered zones within the Tinaquillo
peridotite were overprinted by what we
interpret as channelized hydrous fluids
(<~3%) derived from the eastward-dipping
subduction of the Farallon Plate beneath the
SAP in the Late Jurassic, leading to
modification of the original Sr, Nd and Hf
isotopic compositions as well as the
incompatible element concentrations. The
hornblendite veins have Sr, Nd, Pb and Hf
isotopic compositions, falling within the
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physical and chemical alterations in the
properties and sources of aerosol.
r 2007 Elsevier Ltd. All rights reserved.

range of present-day Pacific/Atlantic MORB,
but trace element abundance patterns with
combinations of arc- and MORB-like
characteristics. These results rule out the
possibility of local melting of the host
peridotites to produce magmas from which
the hornblendite veins formed. We suggest
that during inception of the
westward-dipping subduction of the
Protocaribbean Plate immediately following
polarity reversal in the Mid-Cretaceous, melts
infiltrated the mantle lithosphere and
produced the veins.

2-4

2-5

Jin, Young Keun and Jong Kuk Hong. 2007.
“Spreading ridge-trench interaction on the
continental margin around Anvers Island,
Antarctic Peninsula”. Journal of the Geological
Society of Korea, 43(4): 427-436.
Using seismic data obtained on the Antarctic
Peninsula continental margin around Anvers
Island, we examined effect of spreading
ridge-trench collision to tectonic evolution in
the margin. The mid-shelf basement high
(MSBH) formed by thermal effect of the
subducted ridge had played a role in
controlling continental shelf and slope
morphology and sedimentation. From
southwest to northeast in the study area, the
width of MSBH generally increases, whereas
the width of shelf sedimentary basin and the
dip of continental slope decreases. Near the C
Fracture Zone, it is interpreted that the high
MSBH formed by recent thermal uplift could
have blocked seaward advance of glacial
sedimentary process.

Hur, Soon Do, Xiao Cunde, Sungmin Hong,
Carlo Barbante, Paolo Gabrielli, Khanghyun
Lee, and 2 others. 2007. “Seasonal patterns of
heavy metal deposition to the snow on
Lambert Glacier basin, East Antarctica”.
Atmospheric Environmental, 41: 8567-8578.
doi: 10.1016/j.atmosenv.2007.07.012
Al, V, Mn, Fe, Cu, As, Cd, Ba, Pb, Bi and U were
determined in a continuous series of 46 snow
samples from a 2.3-m snow pit, covering the
time period from austral spring 1998 to
summer 2002, at a site on the east side of the
Lambert Glacier basin in East Antarctica.
Concentrations are very low for all metals and
differ by orders of magnitude from one metal
to another, with the mean concentrations
ranging from 0.028 pg g-1 for Bi to 165 pg g-1
for Al. It is estimated that anthropogenic
contributions are dominant for Cu, Pb and
probably As, in the snow in our study area
while the natural contributions from rock and
soil dust, sea-salt spray and volcanic
emissions account for most of the measured
concentrations of the other metals. Our snow
profiles show pronounced seasonal variations
for Mn, As, Ba, Pb and Bi throughout the year,
but a very different situation is observed
between different metals. These observations
suggest that heavy metals determined in our
samples are controlled by different transport
and deposition mechanisms related to

2-6

Nguyen, Hang Thi, Ki-Hyun Kim, Min-Young
Kim, Sungmin Hong, and 3 others. 2007.
“Monitoring of Atmospheric Mercury at a
Global Atmospheric Watch (GAW) Site on
An-Myun Island, Korea”. Water Air and Soil
Pollution, 185: 149-164.
doi: 10.1007/s11270-007-9438-5
In order to investigate the regional
background concentration levels of mercury
(Hg), measurements were routinely recorded
on An-Myun Island off the coast of Korea
(December 2004 to April 2006). The mean
concentration of Hg computed from the entire
measurement period was 4.61 ± 2.21 ng m−3
with a range of 0.10−25.4 ng m−3 (N = 10,485).
Using these data, we inspected various
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trace the lateral variation in the depth to the
Moho, the variation of low velocities near the
surface, and the variable thickness of the
transition from surface velocities to
mid-crustal velocities. The derived crustal
structure provides new insights on the
evolution of the Korean crust.

aspects of Hg behavior from the relatively
remote island of An-Myun in Korea.
Inspection of the seasonal patterns of Hg
indicated that its concentration levels
generally peaked in spring, while reached a
minimum in summer. The summertime
deficiency of Hg along with the lack of diurnal
variation suggests that the environmental
behavior of Hg at the study site was strongly
suppressed by heavy precipitation during
specific period. The diurnal variations of Hg,
typically characterized by a relative daytime
dominance, are distinguishable between
seasons so that such patterns disappear
during the summer. The results of our
analysis, when inspected in terms of
long-range transport of airborne pollutants,
imply that Hg concentration levels can be
affected intensively by trans-boundary input
processes over certain period of time. Its
springtime dominance hence suggests the
combined effects of various local source
processes and the meteorological conditions
favorable for the massive air mass transport
phenomenon (such as Asian Dust storms)
during that time period.

2-7

2-8

Yun, Sukyoung, Won Sang Lee, and 2 others.
2007. “Spatial Distribution of Coda Q in South
Korea”. Bulletin of the Seismological Society of
America, 97(3): 1012-1018.
doi: 10.1785/0120060097
Analyzing spectral attenuation of coda waves,
we first mapped coda Q- values in the crust
over the whole of South Korea. During the
period from 1995 to 2004, we selected 574
north−south-component seismograms with
epicentral distances less than 100 km from
328 earthquakes with magnitudes between
1.4 and 5.2. We estimated coda Q-values using
the single isotropic scattering model at center
frequencies of 1.5, 3, 6, 9, 12, 15, and 18 Hz,
and found significant spatial variation over all
frequency ranges and strong frequency
dependence of coda Q in the region. The
estimated coda Q-value at 1 Hz (Q0) and the
ŋ-value ranges are 80−300 and 0.4−1.1,
respectively. The values have strong
correlation with the regional geology in the
Korean peninsula. Low Q0-values are mainly
obtained in the regions comprising
sedimentary strata in southeastern South
Korea, whereas granite regions in the
northern part of South Korea show high Q0.
The Q0-values in the study area agree well
with those of the eastern China and Kyushu,
western Japan. Furthermore, our ŋ-values are
also in good agreement with those of Japan.

Yoo, H. J., and 3 others. 2007. “Imaging the
Three-Dimensional Crust of the Korean
Peninsula by Joint Inversion of Surface-Wave
Dispersion and Teleseismic Receiver
Functions”. Bulletin of the Seismological
Society of America, 97(3): 1002-1011.
doi: 10.1785/0120060134
A detailed study of the three-dimensional
variation of shear-wave velocities in the
southern part of the Korean peninsula is
made by the combining high-frequency
surface-wave tomography results of Cho et al.
(2006b) with teleseismic P-wave receiver
functions at 80 locations on the peninsula.
Receiver functions were derived from
high-gain acceleration, short-period, and
broadband digital data streams of the KMA
and KIGAM networks. Vertical cross sections
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PART 3

N. Nguyen, P. Nyfeler, D. Oram, D. O’Sullivan, S.
Penkett, U. Platt, M. Pupek, M. Ramonet, B.
Randa, M. Reichelt, T. S. Rhee, and 19 others.
2007. “Civil Aircraft for the regular
investigation of the atmosphere based on an
instrumented container: The new CARIBIC
system”. Atmospheric Chemistry and Physics,
7: 4953-4976.
doi: 10.5194/acp-7-4953-2007

Ocean Environment Sciences
3-1

Bidle, Kay D., SangHoon Lee, and 2 others.
2007. “Fossil genes and microbes in the oldest
ice on Earth”. PNAS, 104(33): 13455-13460.
doi: 10.1073/pnas.0702196104
Although the vast majority of ice that formed
on the Antarctic continent over the past 34
million years has been lost to the oceans,
pockets of ancient ice persist in the Dry
Valleys of the Transantarctic Mountains. Here
we report on the potential metabolic activity
of microbes and the state of community DNA
in ice derived from Mullins and upper Beacon
Valleys. The minimum age of the former is
100 ka, whereas that of the latter is ≈ 8 Ma,
making it the oldest known ice on Earth. In
both samples, radiolabeled substrates were
incorporated into macromolecules, and
microbes grew in nutrient-enriched
meltwaters, but metabolic activity and cell
viability were critically compromised with
age. Although a 16S rDNA-based community
reconstruction suggested relatively low
bacterial sequence diversity in both ice
samples, metagenomic analyses of
community DNA revealed many diverse
orthologs to extant metabolic genes. Analyses
of five ice samples, spanning the last 8 million
years in this region, demonstrated an
exponential decline in the average
community DNA size with a half-life of ≈ 1.1
million years, thereby constraining the
geological preservation of microbes in icy
environments and the possible exchange of
genetic material to the oceans.

3-2

An airfreight container with automated
instruments for measurement of atmospheric
gases and trace compounds was operated on
a monthly basis onboard a Boeing 767-300 ER
of LTU International Airways during
longdistance flights from 1997 to 2002
(CARIBIC, Civil Aircraft for Regular
Investigation of the Atmosphere Based on an
Instrument Container,
http://www.caribic-atmospheric.com).
Subsequently a more advanced system has
been developed, using a larger capacity
container with additional equipment and an
improved inlet system. CARIBIC phase #2 was
implemented on a new long-range aircraft
type Airbus A340-600 of the Lufthansa
German Airlines (Star Alliance) in December
2004, creating a powerful flying observatory.
The instrument package comprises detectors
for the measurement of O3, total and gaseous
H2O, NO and NOy, CO, CO2, O2, Hg, and number
concentrations of sub-micrometer particles
(>4 nm, >12 nm, and >18 nm diameter).
Furthermore, an optical particle counter
(OPC) and a proton transfer mass
spectrometer (PTR-MS) are incorporated.
Aerosol samples are collected for analysis of
elemental composition and particle
morphology after flight. Air samples are taken
in glass containers for laboratory analyses of
hydrocarbons, halocarbons and greenhouse
gases (including isotopic composition of CO2)
in several laboratories. Absorption tubes
collect oxygenated volatile organic
compounds. Three differential optical
absorption spectrometers (DOAS) with their
telescopes mounted in the inlet system

Brenninkmeijer, C. A. M., P. Crutzen, F.
Boumard, T. Dauer, B. Dix, R. Ebinghaus, D.
Filippi, H. Fischer, H. Franke, U. Frieβ, J.
Heintzenberg, F. Helleis, M. Hermann, H. H.
Kock, C. Koeppel, J. Lelieveld, M. Leuenberger,
B. G. Martinsson, S. Miemczyk, H. P. Moret, H.
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3-4

measure atmospheric trace gases such as BrO,
HONO, and NO2. A video camera mounted in
the inlet provides information about clouds
along the flight track. The flying observatory,
its equipment and examples of measurement
results are reported.

3-3

Han, Young-Seok, Sung Ho Kang, and Taejun
Han. 2007. “Photosynthesis and
Photoinhibition of Two Green Macroalgae
with Contrasting Habitats”. Journal of Plant
Biology, 50(4): 410-416.
doi: 10.1007/BF03030676
We evaluated light-related traits of Ulva
pertusa Kjellman from the intertidal and
upper subtidal zones, and of Umbraulva
japonica (Holmes) Bae & Lee (formerly Ulva
japonica) within its upper growth limit of 10
m, in Korean coastal regions. U. pertusa
showed significantly higher maximum
photosynthetic rates, photosynthetic
efficiency, saturating irradiances, and total
pigment contents. However, green light-use
efficiency at limiting irradiances was notably
higher in U. japonica, possibly due to the
presence of green light absorbing pigments
like siphonaxanthin and siphonein.
Non-enzymatic antioxidation capacity as
determined by DPPH
(α,α-diphenyl-β-picrylhydrazyl) radical
scavenging rate was markedly higher in U.
pertusa (50.49%) than in U. japonica (8.85%).
Both species showed a substantial decrease in
optimal photosystem (PS) II efficiency (Fv /
Fm) with increasing PAR doses despite the
degree of photoinhibition being more marked
in U. japonica. After 24 h in dim light, U.
pertusa rapidly and almost fully recovered
Fv / Fm within an hour while U. japonica
exhibited slow and incomplete PSII recovery
over the full recovery period. A significant
depression in photosynthetic activity with
monochromatic UV-B radiation was observed
in U. japonica only, followed by slight
recovery in dim light. Light use efficiency and
high irradiance tolerance may be important
ecological axes along which the niche
separation of green foliose algae occurs in
Korean coastal waters.

Choi, Heeseon J., Jungyoun Ji, Kyung-Ho
Chung, and In-Yung Ahn. 2007. “Cadmium
bioaccumulation and detoxification in the gill
and digestive gland of the Antarctic bivalve
Laternula elliptica”. Comparative Biochemistry
and Physiology, Part C, 145: 227-235.
doi: 10.1016/j.cbpc.2006.12.005
Exposure to a sublethal concentration of
cadmium (Cd; 50 µg·L-1) resulted in
significantly increased Cd concentrations in
the gill and digestive gland of the Antarctic
bivalve Laternula elliptica. Continuous
accumulation of Cd in the two organs during
the 14-day exposure period was associated
with sequestration of Cd to both the soluble
cytosolic and insoluble particulate cell
fractions. However, the contribution of each
cell fraction to Cd sequestration differed
between the two organs; in the gill, a larger
portion .of Cd was associated with the
insoluble fraction, while in the digestive
gland, both the soluble and insoluble fractions
sequestered similar amounts of Cd.
Metal-binding components in the insoluble
cell fraction were not identified in this study.
On the other hand, a metallothionein-like
protein (MTLP) was the major Cd-detoxifying
component in the soluble cell fraction of the
gill and digestive gland. The amount of MTLP
increased linearly with exposure time and the
amount of Cd accumulated in the tissue,
which suggests a potential utility of MTLP as a
biomarker for exposure to Cd and possibly
other metals.
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3-6

Jung, GyeongSeo, Choul-Gyun Lee, Sung-Ho
Kang, and EonSeon Jin. 2007. “Annotation and
Expression Profile Analysis of cDNAs from the
Antarctic Diatom Chaetoceros neogracile”.
Journal of Microbiology and biotechnology,
17(8): 1330-1337.
To better understand the gene expression of
the cold-adapted polar diatom, we conducted
a survey of the Chaetoceros neogracile
transcriptome by cDNA sequencing and
expression of interested cDNAs from the
Antarctic diatom. A non-normalized cDNA
library was constructed from the C.
neogracile, and a total of 2,500 cDNAs were
sequenced to generate 1,881 high-quality
expressed sequence tags (ESTs) (accession
numbers EL620615-EL622495). Based on
their clustering, we identified 154 unique
clusters comprising 342 ESTs. The remaining
1,540 ESTs did not cluster. The number of
unique genes identified in the data set is thus
estimated to be 1,694. Taking advantage of
various tools and databases, putative
functions were assigned to 939 (55.4%) of
these genes. Of the remaining 540 (31.9%)
unknown sequences, 215 (12.7%) appeared
to be C. neogracile-specific since they lacked
any significant sequence similarity to any
sequence available in the public databases. C.
neogracile consisted of a relatively high
percentage of genes involved in metabolism,
genetic information processing, cellular
processes, defense or stress resistance,
photosynthesis, structure, and signal
transduction. From the ESTs, the expression
of these putative C. neogracile genes was
investigated: fucoxanthin chlorophyll (chl)
a,c-binding protein (FCP), ascorbate
peroxidase (ASP), and heat-shock protein 90
(HSP90). The abundance of ASP and HSP90
changed substantially in response to different
culture conditions, indicating the possible
regulation of these genes in C. neogracile.

Kang, Hwa-Seong, Eun-Ji Won, Kyung-Hoon
Shin, and Ho Il Yoon. 2007. “Organic carbon
and nitrogen composition in the sediment of
the Kara Sea, Arctic Ocean during the Last
Glacial Maximum to Holocene times”.
Geophysical Research Letters, 34: L12607.
doi: 10.1029/2007GL030068
A sharp decrease in Corg/Ntot ratios and
apparently heavier stable isotope ratios of
Corg and Ntot (δ13Corg and δ15Ntot) after
deglaciation were observed in sediment cores
St-25 and St-34 collected from the Saint Anna
Trough in the Kara Sea, exhibiting a change of
sediment origin from terrestrial to marine
during the LGM and Holocene times. Organic
nitrogen (Norg) contributed about 40% to total
nitrogen (Ntot) during the Holocene, but the
Norg fraction was hardly observed in the lower
LGM sediments (below 120 cm depth in St-25
and beneath 170 cm in St-34). This may be
due to a permanent cover of sea ice in the area
during the LGM. In addition, the δ13C values
for OClabile and OCresi were remarkably
different between LGM and Holocene
sediment. The unexpected lighter δ13C values
for OCresi for the LGM period might be due to
methanotrophic bacteria in the sediment of
Kara Sea.

3-7

Kang, Sung-Ho, Hyung Min Joo, Seungil Park,
Woongsic Jung, Sung Soo Hong, Ki-Won Seo,
Mi Sa Jeon, Han-Gu Choi, and Hak Jun Kim.
2007. “Cryobiological Perspectives on the
Cold Adaptation of Polar Organisms”. Ocean
and Polar Research, 29(3): 263-271.
The survival strategies of polar organisms at
permanently or extremely cold temperatures
and their application to cryobiology were
reviewed here. In addition, ongoing studies
on psychrophiles also were described.
Psychrophiles are extremophiles that can
grow and reproduce in cold temperatures,
typically at −10 to 20℃. These organisms
developed various mechanisms of adaptation
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is limited by phosphorus at N:P ratios greater
than 34.8, with a nitrogen limitation below
34.8. This finding indicates that this alga has a
higher optimum N:P ratio than the Redfield
ratio of 16.

to extremely cold environments. Polar
organisms cope with these extreme
physicochemical conditions using strategies
such as avoidance, protection and
partnership with other organisms.
Understanding on the strategies adopted by
polar organisms may provide insight on the
physiological process that cells can go
through during freezing. Cryopreservation
may be able to take advantage of the findings
described above. Currently, genomes of many
cold-loving organisms have been sequenced
and comparative genomics has revealed, at a
molecular level, the characteristics of these
organisms. The investigation of
microorganisms on the polar glaciers may
expand our understanding on the origin of life
on Earth and other planets.

3-8

3-9

Khim, Boo-Keun, Dongseon Kim, Hyong Chul
Shin, and Dong Yup Kim. 2007. “Particle fluxes
and δ 15N variation of sinking particles in the
central Bransfield Strait (Antarctica)”.
Geosciences Journal, 11(3): 201-209.
doi: 10.1007/BF02913933
Sediment-trap deployment in the central
Bransfield Strait during 1999/2000 shows
distinct seasonal variation of particle fluxes,
in which more than 99% of total annual flux
occurred during a limited time. A more
positive relationship between biogenic silica
and total organic carbon fluxes in the
intermediatewater sediment trap
demonstrates that the surface-water
production (mainly diatoms) played an
important role in the supply of biogenic
particles during the short period. The low
δ15N values of particulate organic particles are
attributed to high nitrate concentration in the
Antarctic surface waters. The gradual
increasing δ15N values in the bottom-water
trap from the productive to unproductive
season are likely associated with a switch in
source from diatom aggregates to some
remains of zooplankton, supplement to the
horizontal contribution of lithogenic particles
presumably from nearby shallow
environment. Thus, the δ15N enrichment of
sinking particles in the bottom-water trap
during December to early February seems to
be due to the laterally transported materials,
assuming that the δ15N values decrease with
depth in the Antarctic Polar Frontal region.

Katano, Toshiya, Juyun Lee, Jang-Seu Ki,
Sung-Ho Kang, and Myung-Soo Han. 2007.
“Effects of Temperature and Salinity on the
Growth and the Optimum Nitrogen to
Phosphorus Ratio for the Culture of Diatoma
tenue Isolated from a Temporary Arctic Pond
in Svalbard, Norway”. Journal of Freshwater
Ecology, 22(4): 629-635.
doi: 10.1080/02705060.2007.9664823
We investigated the effects of temperature
and salinity on the growth of Diatoma tenue
isolated from a temporary arctic pond in a
high-latitude region of Svalbard, Norway. We
also examined the optimum nitrogen to
phosphorus (N:P) ratio of the culture media.
The highest growth rate (0.38 day−1) of D.
tenue was achieved at 15℃, while growth was
completely inhibited above 20℃. D. tenue
could not grow when cultured at above 5%o
salinity. The final cell density of D. tenue was
increased with an increasing phosphate
concentration in the culture media from 0 to 5
µmol P L−1. The final cell density became
stable at above 5 µmol P L−1. The N:P molar
ratio of the media containing 5 µmol P L−1 was
34.8. These results show that D. tenue growth

3-10 Kim, Hyun-cheol, Sinjae Yoo, and Im Sang Oh.
2007. “Relationship between phytoplankton
bloom and wind stress in the sub-polar
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Long-term Census of the Arctic (RUSALCA)
research cruise in 2004 covered all major
water masses and contributed to a better
understanding of the regional physics,
nutrient dynamics, and biological systems.
The integrated concentration of the high
nitrate pool in the central Chukchi Sea was
greater in this study than in previous studies
although the highest nitrate concentration (~
22 µM) in the Anadyr Water mass passing
through the western side of Bering Strait was
consistent with prior observations. The
chlorophyll-a concentrations near the
western side of the Diomede Islands ranged
from 200 to 400 mg chl-a m-2 and the range in
the central Chukchi Sea was 200 to 500 mg
chl-a m-2 for the 2002-2004 Alpha Helix (HX)
cruises. Chlorophyll-a concentrations for the
2004 RUSALCA cruise were lower than those
from previous studies. The mean annual
primary production of phytoplankton from
this study, using a 13C-15N dual isotope
technique, was 55 gCm-2 for the whole
Chukchi Sea and 145 g C m-2 for the plume of
Anadyr-Bering Shelf Water in the central
Chukchi Sea. In contrast, the averages of
annual total nitrogen production were 13.9 g
N m-2 (S.D. = ± 16.2 g N m-2) and 33.8 g N m-2
(S.D. = ± 14.1 g N m-2) for the Chukchi Sea and
the plume, respectively. These carbon and
nitrogen production rates of phytoplankton
were consistently 2 or 3 fold lower than those
from previous studies. We suggest that the
lower rates in this study, and consequently
more unused nitrate in the water column,
were caused by lower phytoplankton biomass
in Bering Strait and the Chukchi Sea.
However, we do not know if the lower rate of
production from this study is a general
decreasing trend or simply temporal
variations in the Chukchi Sea, since temporal
and geographical variations are substantially
large and presently unpredictable.

frontal area of the Japan/East Sea”. Journal of
Marine Systems, 67: 205-216.
doi: 10.1016/j.jmarsys.2006.05.016
The seasonal dynamics of phytoplankton
blooms in the central Japan/East Sea (JES)
show pronounced year-to-year variability
based on Sea-viewing Wide Field-of-view
Sensor (SeaWiFS; 1997~2003) and Moderate
Resolution Imaging Spectroradiometer
(MODIS)/Terra (2000~2003) observations.
Wind seems to strongly influence this
variability. To study the relationship between
wind and bloom initiation, we analyzed daily,
remotely sensed wind stress data (Active
Microwave Instrument-wind [AMI-wind],
NASA Scatterometer [NSCAT], and Quick
Scatterometer [QuickSCAT]: 1997~2003) and
daily chlorophyll concentrations based on
ocean color data (SeaWiFS and MODIS). The
results agreed well with the hypotheses; in
spring, blooms began 6~15 days after wind
stress weakened. Fall blooms started 3~9
days after wind strengthened. We also
simulated seasonal changes using a simple
light-nutrient model using two values for the
respiration ratio: 10% and 20%. The use of
20% seemed to reproduce the timing of the
spring bloom quite well but underestimated
the absolute level of chlorophyll
concentration. On the other hand, using 10%
produced a better estimation of the
chlorophyll concentration but failed to match
the timing. Neither of the model runs
reproduced the timing of the fall bloom well.

3-11 Lee, Sang H., Terry E Whitledge, and Sung-Ho
Kang. 2007. “Recent carbon and nitrogen
uptake rates of phytoplankton in Bering Strait
and the Chukchi Sea”. Continental Shelf
Research, 27(17): 2231-2249.
doi: 10.1016/j.csr.2007.05.009
Cruises to Bering Strait and the Chukchi Sea in
US waters from late June in 2002 to early
September in 2004 and the Russian-American
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3-13 Rhee, T. S., and 5 others. 2007. “Influence of
energetic wind and waves on gas transfer in a
large wind−wave tunnel facility”. Journal of
Geophysical Research, 112: C05027(1-16).
doi: 10.1029/2005JC003358

3-12 Rhee, T. S., and 2 others. 2007. “Hydrogen
isotope fractionation in the photolysis of
formaldehyde”. Atmospheric Chemistry and
Physics, 8: 1353-1366.
doi: 10.5194/acp-8-1353-2008
Experiments investigating the isotopic
fractionation in the formation of H2 by the
photolysis of CH2O under tropospheric
conditions are reported and discussed. The
deuterium (D) depletion in the H2 produced is
500(±20)‰ with respect to the parent CH2O.
We also observed that complete photolysis of
CH2O under atmospheric conditions produces
H2 that has virtually the same isotope ratio as
that of the parent CH2O. These findings imply
that there must be a very strong concomitant
isotopic enrichment in the radical channel
(CH2O+hν → CHO+H) as compared to the
molecular channel (CH2O+hν → H2+CO) of the
photolysis of CH2O in order to balance the
relatively small isotopic fractionation in the
competing reaction of CH2O with OH. Using a
1-box photochemistry model we calculated
the isotopic fractionation factor for the radical
channel to be 0.22(±0.08), which is equivalent
to a 780(±80)‰ enrichment in D of the
remaining CH2O. When CH2O is in
photochemical steady state, the isotope ratio
of the H2 produced is determined not only by
the isotopic fractionation occurring during
the photolytical production of H2 (αm) but also
by overall fractionation for the removal
processes of CH2O (αf), and is represented by
the ratio of αm/αf. Applying the isotopic
fractionation factors relevant to CH2O
photolysis obtained in the present study to
the troposphere, the ratio of αm/αf varies from
~0.8 to ~1.2 depending on the fraction of
CH2O that reacts with OH and that produces
H2. This range of αm/αf can render the H2
produced from the photochemical oxidation
of CH4 to be enriched in D (with respect to the
original CH4) by the factor of 1.2−1.3 as
anticipated in the literature.

Air−water gas exchange experiments were
carried out in a large wind wave tunnel in
Marseille, France, to investigate gas transfer
processes under energetic wind and wave
fields, where macroscale breaking waves
create bubble plumes (white caps) and
turbulence on the water surface. We
measured the gas transfer velocities of N2O,
DMS, He, SF6, CH3Br, and total air. Their
diffusivity and solubility span a large range,
allowing us to investigate gas transfer
mechanisms under a variety of physical
conditions. We observed that the gas transfer
velocities varied with friction velocity in a
linear manner. Gas transfer in the presence of
pure wind waves is generally consistent with
the surface renewal model, as the gas transfer
velocity has a strong dependence on
diffusivity with an exponent of 0.53(±0.02).
Contrary to expectations, the bubble plumes
generated by breaking waves contributed
relatively little in our pure wind wave
experiments. Superposition of mechanically
generated waves onto the wind waves in the
high wind regime attenuated DMS gas
transfer (as a function of friction velocity)
across the air−water interface by 20%
compared with gas transfer under pure wind
waves, implying suppression of gas transfer
directly across the sheared water surface.
Greater transfer of less soluble gases may
result from bubble-mediated gas transfer.

3-14 Seo, Hyo-Won, Sung-Ho Kang, and 5 others.
2007. “Comparison of genetic diversity of
Saxifraga species distributed in the Arctic
Svalbard and Korea”. Korean Journal of Plant
Research, 20(1): 79-85.
The species in genus Saxifraga distributed in
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236 to 445 matm in spring and summer, and
from 326 to 517 matm in fall. Large pCO2
(values > 400 μatm) occurred in the western
part of the study area in spring and fall, and in
the eastern part in summer. A positive linear
correlation existed between surface pCO2 and
temperature in the eastern part of the study
area, where the Tsushima Warm Current
dominates; this correlation suggests that
temperature is the major factor controlling
surface pCO2 distribution in that area. In the
western part of the study area, however, the
main controlling factor is different and
seasonally complex. There is large transport
in this region of Changjiang Diluted Water in
summer, causing low salinity and low pCO2
values. The relationship between surface
pCO2 and water stability suggests that the
amount of mixing and/or upwelling of
CO2-rich water might be the important
process controlling surface pCO2 levels during
spring and fall in this shallow region. Sea−air
CO2 flux, based on the application of a
Wanninkhof [1992. Relationship between
wind speed and gas exchange over the ocean.
Journal of Geophysical Research 97,
7373−7382] formula for gas transfer velocity
and a set of monthly averaged satellite wind
data, were 5.04 ±1.59, 2.52 ± 1.81, 1.71 ±
2.87, and 0.39 ± 0.18 mmol m-2 d -1 in spring,
summer, early fall, and fall, respectively, in
the northern ECS. The ocean in this study area
is therefore a carbon sink in spring and
summer, but a weak source or in equilibrium
with the atmosphere in fall. If the winter flux
value is assumed to have been the mean of
autumnal and vernal values, then the
northern ECS absorbs about 0.013 Pg C
annually. That result suggests that the
northern ECS is a net sink for atmospheric
CO2, a result consistent with previous studies.

circumpolar arctic are taxonomically difficult
to study. RAPD analyses were performed to
compare the genetic diversity of the 16
Saxifrages originated from the Norwegian
Arctic Svalbard and Korea. The 12 accessions
of URP primers were tested and 4 of which
showed polymorphism were selected. Total
79 (44.8%) DNA bands were scored and
analyzed by UPGMA cluster analysis. The
results indicated that all of the 9 Saxifraga
species from Svalbard showed high genetic
diversity than those from Korea. The
Similarity matrix and cluster analyses
indicated that the Saxifraga species from
Svalbard and Korea can be divided into two
different subgroups. RAPDs of the Saxifraga
species of Korea showed higher homologous
patterns than those of Arctic Saxifrage.
Among the Saxifraga species, we found that
the morphological similarity reflects the
genetic similarity. The geographic distance,
clonal reproduction, and environmental
condition may contribute the high level of
genetic diversity between Saxifraga species
from the two isolated regions.

3-15 Shim, JeongHee, Dongseon Kim, Young Chul
Kang, and 3 others. 2007. “Seasonal variations
in pCO2 and its controlling factors in surface
seawater of the northern East China Sea”.
Continental Shelf Research, 27: 2623-2636.
doi: 10.1016/j.csr.2007.07.005
Surface partial pressure of CO2 (pCO2),
temperature, salinity, nutrients, and
chlorophyll a were measured in the East
China Sea (ECS; 31°30'−34°00'N to
124°00'−127°13'E) in August 2003 (summer),
May 2004 (spring), October 2004 (early fall),
and November 2005 (fall). The warm and
saline Tsushima Warm Current was observed
in the eastern part of the survey area during
four cruises, and relatively low salinity waters
due to outflow from the Changjiang (Yangtze
River) were observed over the western part
of the survey area. Surface pCO2 ranged from

3-16 Woolf, D. K., I. S. Leifer, P. D. Nightingale, T. S.
Rhee, and 7 others. 2007. “Modelling of
bubble-mediated gas transfer; fundamental
principles and a laboratory test”. Journal of
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bubble-mediated transfer from transfer
directly across the main air−water interface.
The agreement between gas and
bubble-derived values of transfer velocity is
sufficient to generally validate the theory, but
is imprecise. The results suggest that the
interstitial water plays a significant role in
limiting gas transfer−in particular, limiting
transfer of helium−despite the fact that
typical void fractions were low (＜ 0.1%). It
should be possible to predict gas transfer
velocities in the field by simulating oceanic
bubble plumes sufficient to constrain that
part of the transfer, but targets of 10% or
20% may be beyond reach especially for the
most poorly soluble gases (for which the
bubble-mediated mechanism is particularly
important). These simulations require
accurate bubble distributions, void fractions
and a good description of the entire plume
dynamics. Such simulations are particularly
important for interpreting dual tracer and
nitrogen/oxygen experiments in stormy
conditions, where the relative transfer of
different gases is a non-trivial problem.

Marine Systems, 66: 71-91.
doi: 10.1016/j.jmarsys.2006.02.011
The air−water exchange of gases can be
substantially enhanced by wave breaking and
specifically by bubble-mediated transfer. A
feature of bubble-mediated transfer is the
additional pressure on bubbles resulting from
the hydrostatic forces on a submerged bubble
and from surface tension and curvature. This
peculiarity results in asymmetry of
bubble-mediated gas transfer and
equilibrium supersaturations of dissolved
gases in a bubbly ocean. A second peculiarity
is the finite capacity of bubbles, so that the
composition of a bubble may change during
the exchange. The result is that gas transfer
mediated by bubbles is characterized by an
altered dependence on the molecular
properties of the dissolved gas compared to
direct transfer across the main air−water
interface. A related phenomenon for bubble
plumes with a high void fraction (air volume
to total volume ratio) is that the composition
of the dissolved gas within the interstitial
water of a plume may alter during the
exchange process and only mix into the full
water reservoir later. Three asymptotes are
identified for gas exchange mediated by
high-void-fraction bubble plumes and a
semiempirical parameterization of
bubble-mediated gas transfer is devised on
the basis of these asymptotes, which
describes the dependence of the overall
transfer velocity on plume properties and
molecular properties of the gas. These models
are confronted with data from laboratory
experiments. The experiments use artificial
aeration with the gas source switched during
each run. Measurements of the bubble
distribution enable calculation of the
theoretical transfer of the gases. A
parameterization fits the theoretical transfer
satisfactorily. Gas measurements are used to
test if the actual transfer of gases is similar to
the theoretical transfer. The experimental
method enables separation of

3-17 Yoon, H. I., B. K. Khim, K. -C. Yoo, Y. S. Bak, and
J. I. Lee. 2007. “Late glacial to Holocene
climatic and oceanogrpahic record of
sediment facies from the South Scotia Sea off
the northern Antarctic Peninsula”. Deep-Sea
Research II, 54: 2367-2387.
doi: 10.1016/j.dsr2.2007.07.019
Two gravity cores were collected from the
South Scotia Sea located off the northern
Antarctic Peninsula during the 2002/2003
Korea Antarctic Research Program (KARP)
expedition to determine the late Quaternary
climatic and oceanographic history.
Reassessment of previous sedimentological,
geochemical and micropaleontological
analyses combined with established age
model of AMS 14C dates represent the reliable
record of late Pleistocene climatic/
oceanographic change for the Scotia Sea
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(variable TOC content). Between about 9000
and 3000 14C yr BP, bottom water production
occasionally appears to have diminished or
ceased due to the disintegration of some of
the Weddell Ice Shelf, and biogenic input
became increased forming bioturbated
diatomaceous mud and ooze (Facies 3). The
climatic amelioration could have restored the
Weddell/Scotia communication during the
summer, as evidenced by a relative increase
of T. antarctica and C. resting spore inFacies 3.
At the onset of Neoglacial (about 3000 14C yr
BP), a decrease in TOC and diatom abundance,
and an increase of sand content reflect the
formation of more extensive and seasonally
persistent multiyear sea ice. The Weddell Ice
Shelf advanced with increased sea−ice
coverage at this time, and as a result, bottom
water might play a role in transporting
terrigenous sediments and reworked fossil
diatoms into the South Scotia Sea, forming
diatomaceous sandy mud (Facies 4). During
this time, it is possible that the
Weddell/Scotia communication would have
been partly restricted, as evidenced by a
reduction of the numbers of T. antarctica and
C. resting spores. Our results indicate
environmental variability throughout the late
Quaternary that was consistent across most
portions of the maritime Antarctic Peninsula.
In addition, the timing of climatic transitions
correlates with the Northern Hemisphere,
indicating the possibility of coherent climatic
variability during the late Quaternary, at least
for the higher latitudes.

region of Antarctica. During the Last Glacial
Maximum (LGM), the South Scotia Sea
received large amounts of sorted terrigenous
sediments and some of the reworked diatom
fossils emplaced by bottom currents from an
extensively glaciated Weddell Sea continental
margin. Drifting icebergs calved from the
glacial fronts have dispersed glacial
dropstones throughout the study area. The
bottom current deposits during the glacial
phase comprise two lithologic units: (1)
bioturbated gravelly sandy mud (Facies 1),
formed by sluggish bottom current caused by
reduced dense-water production originated
from the ice sheet on the Weddell Shelf, (2)
indistinctly layered diatomaceous mud as
shown by total organic carbon (TOC) highs in
the Facies 1, deposited by sporadic bottom
currents caused by intensified sea−ice
formation in polynya during the glacial stage.
The LGM is characterized by greater and
longer sea−ice coverage and a restricted
Weddell/Scotia summer communication, as
evidenced by a relative decrease in
percentage Thalssiosira antarctica and
Chaetoceros resting spores, which are more
abundant close to the Weddell Ice Shelf.
Deglaciation (about 13,000−9000 14C yr BP)
in the South Scotia Sea was characterized by
increasing TOC, diatom abundance, and
decreasing magnetic susceptibility and sand
contents up core. At this time, subglacial
meltwater streams began to emanate from
the Weddell Ice Sheet with peak of ice rafting.
Sediment-laden turbid plumes from melting
glacier and deglaciated Weddell Shelf have
probably been joined into the realm of
contour currents, Weddell Gyre circulation,
ultimately forming indistinctly laminated
gravelly mud (Facies 2) in the South Scotia
Sea. These currents probably resulted from
water exchange between the Weddell Ice
Shelf and Circumpolar Warm Deep Water
during the retreating phase of the last
glaciation. The deglaciation was probably
followed by a period of open-marine
conditions with variable extent of sea ice
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Choi, Han-Gu, Hyoung Min Joo, Woongsic Jung,
Sung Soo Hong, Jae Shin Kang, and Sung-Ho
Kang. 2007. “Morphology and phylogenetic
relationships of some psychrophilic polar
diatoms (Bacilariophyta)”. Nova Hedwigia,
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gliding and flagellar motility. On the basis of
16S rRNA gene sequence comparisons, the
most closely related species was Ulvibacter
litoralis (96.6 %). Phylogenetic trees
generated by using 16S rRNA gene sequences
confirmed that the strain belonged to the
genus Ulvibacter in the family
Flavobacteriaceae. The DNA G+C content was
37.0 mol% and the major respiratory quinone
was MK-6. Several phenotypic characteristics,
including cell and colony morphology, the
absence of gliding motility and the
temperature range for growth, serve to
differentiate the strain from the only species
in the genus Ulvibacter with a validly
published name (U. litoralis). Therefore, strain
IMCC3101T represents a novel species of the
genus Ulvibacter, for which the name
Ulvibacter antarcticus sp. nov. is proposed.
The type strain is IMCC3101T (=KCCM 42686T
=NBRC 102682T).

Beihefte, 133: 7-29.
Nine psychrophilic polar diatom species
within six genera (Chaetoceros, Fragilaria,
Navicula, Nitzschia, Porosira, and Stellarima)
were found near King Sejong Station, Maxwell
Bay, King George Island, Antarctica and near
Dasan Station, Ny-Ålesund, Svalbard, in the
Arctic, in November 1998 and January 2005,
respectively. These psychrophilic diatoms all
thrived at approximately 2℃ under 25 µmol
photons m-2 s-1. We attempted to access the
diversity of psychrophilic polar diatoms
cultivated in the culture room of the Korea
Polar Research Institute (KOPRI) Culture
Collections for Polar Microorganisms
(KCCPM) and to establish the phylogenetic
relationships among diverse diatoms based
on morphological and molecular data. We
determined 14 nuclear SSU rDNA and 18
plastid rbcL sequences and the data were
deposited in GenBank. Our SSU tree
recovered very similar divergence patterns to
that of a previous SSU tree. In the SSU tree, the
species were generally placed in the deep
branches of each clade. Although the
phylogeny inferred from rbcL data was
somewhat different from that from SSU data
at higher taxonomic levels within the diatoms,
rbcL data were more useful than SSU data for
addressing phylogenetic affinities among
closely related taxa.

4-2
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Han, Jong Won, Minchul Yoon, Key Pyoung
Lee, and Gwang Hoon Kim. 2007.
“Identification and Isolation of Differentially
Expressed Gene in Response to Cold Stress in
a Green Alga, Spirogyra varians
(Zygnematales)”. Algae, 22(2): 131-139.
The expression of genes responding to cold
stress in a freshwater alga, Spirogyra varians,
was studied by using differential expression
gene (DEG) method. A gene strongly
up-regulated in 4℃ was isolated and
designated as SVCR2 (Spirogyra varians cold
regulated) gene. The cDNA encoding SVCR2
was cloned using λZAP cDNA library of
Spirogyra varians. The deduced amino acid
had a sequence similarity with
trans-membrane protein in Arabidopsis
thaliana (Q9M2D2, 52.7%). Northern blot
analysis demonstrated that transcript level of
SVCR2 increased about 10 fold under low
temperature (4℃), compared with that
cultured at warm (20℃) conditions. The
expression of SVCR2 was also affected by light

Choi, Tae-Hwan, Hong Kum Lee, and 2 others.
2007. “Ulvibacter antarcticus sp. nov., isolated
from Antarctic coastal seawater”.
International Journal of Systematic and
Evolutionary Microbiology, 57: 2922-2925.
doi: 10.1099/ijs.0.65265-0
A seawater bacterium, designated
IMCC3101T, was isolated from Antarctic
coastal seawater. The strain was
Gram-negative, chemoheterotrophic,
obligately aerobic, pigmented dark yellow
(flexirubin-type pigments) and devoid of
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necrosis factor-α (TNF-α), interleukin- 1
(IL-1) and IL-6 was not altered. Inhibition of
iNOS protein expression appears to be at the
transcriptional level, since prodigiosin
decreased LPS-induced NF-κB activity
through preventing the degradation of IkBα,
with significant inhibition achieved following
pretreatment with prodigiosin. However,
prodigiosin did not exert any effect on AP-1
activity. Prodigiosin blocked phosphorylation
of p38 mitogen-activated protein kinase
(MAPK) and c-Jun NH2-terminal kinase (JNK),
but not that of extracellular signalregulated
kinase 1/2 (ERK 1/2). These results indicate
that the inhibition of these signaling
molecules expression was correlated with the
reduced production of NO in macrophages.
Taken together, the present data suggest that
prodigiosin reduces NO production and iNOS
expression by inhibiting LPS-triggered p38
MAPK and JNK phosphorylation and NF-κB
activation, thereby implicating a mechanism
by which prodigiosin may exert its
immunosuppressive effects.

conditions. When the plants were exposed to
high light (HL) (1200 µmol photon m−2 s−1),
the expression of SVCR2 began within 2 hrs.
This gene expression lasted for 4 hrs and
decreased afterwards. Under the blue light
(470 nm) condition, the expression of this
gene was induced in same way as HL
treatment, even under less than 100 µmol
photon m−2 s−1. But red light (650 nm) and
UV-A irradiation did not affect the expression
of SVCR2.

4-4

Huh, Jung-Eun, Joung-Han Yim, Hong-Kum
Lee, and 3 others. 2007. “Prodigiosin isolated
from Hahella chejuensis suppresses
lipopolysaccharide-induced NO production
by inhibiting p38 MAPK, JNK and NF-κB
activation in murine peritoneal
macrophages”. International
Immunopharmacology, 7: 1825-1833.
doi: 10.1016/j.intimp.2007.09.002
Prodigiosin was isolated from marine
bacteria Hahella chejuensis which has been
recently discovered from Marado, Cheju
Island, Republic of Korea.
Immunosuppressive properties have been
reported for prodigiosin members such as
undecylprodigiosin, metacycloprodigiosin,
prodigiosin and its synthetic analogue
PNU156804 (PNU). However, the effect of this
agent on macrophage function has not been
characterized in detail. In the present study,
we examined the effects of prodigiosin on the
production of inflammatory cytokines and
nitric oxide (NO) in lipopolysaccharide
(LPS)-activated murine macrophage. When
thioglycollateelicited macrophages
pre-exposed to prodigiosin (1−100 ng/ml)
were stimulated with LPS, pretreatment with
prodigiosin resulted in the inhibition of NO
production and inducible nitric oxide
synthase (iNOS) protein and mRNA
expression in a concentrationdependent
manner. In contrast, the production of
pro-inflammatory cytokines such as tumor

4-5

Kim Hyun-Woo, Hak Jun Kim, and Myong Suk
Yoo. 2007. “Characterization of a
Myostatin-like Gene from the Scallop
Patinopecten yessoensis”. Journal of Fisheries
Science and Technology, 10(1): 16-23.
Myostatin (GDF8) is a growth factor that
limits muscle tissue growth and development
in vertebrates. We isolated a myostatin-like
gene (Py-MSTN) from the marine
invertebrate the scallop Patinopecten
yessoensis. Py-MSTN was highly expressed in
the adductor muscle and in the gill
unexpectedly. Amino acid analysis showed
that Py-MSTN has 49% amino acid sequence
identity and 64% similarity to human
myostatin (Hs-MSTN), and 42% identity and
61% similarity to myoglianin, the only
invertebrate homolog. These results
indicated that Py-MSTN may be functionally
similar to the vertebrate MSTN than the
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These results suggest that CspASt play a role in
inhibition of DNA replication during
coldadaptation.

invertebrate homolog. Phylogenetic analysis
suggested that Py-MSTN is an ancestral form
of vertebrate MSTN and GDF11 and does not
belong to other TGF-β family members.
Molecular modeling showed that Py-MSTN
exhibits a similar tertiary structure to
mammalian BMP7, a member of TGF-β family.
In addition, the amino acid residues which
contact extracellular domain of the receptor
were relatively conserved. Given these
results, we propose that Py-MSTN is a
functionally active member of the TGF-β
family and that it is involved in muscle growth
and regulation.

4-6
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Kim, Hak Jun, Hee Jae Shin, Hyun Woo Kim,
Sung-Ho Kang, and Young Tae Kim. 2007.
“Expressed Protein Ligation of
5-Enolpyruvylshikimate-3-phosphate (EPSP)
Synthase: An Application to a Protein
Expressed as an Inclusion Body”. Bulletin of
the Korean Chemical Society, 28(12):
2303-2309.
Expressed protein ligation (EPL) technique,
joining recombinantly expressed proteins to
polypeptides, has been widely adopted for
addressing various biological questions and
for drug discovery. However, joining two
recombinant proteins together is sometimes
difficult when proteins are expressed
insoluble and unrefoldable, because
ligation-active proteins via intein-fusion are
obtainable when they are folded correctly. We
overcame this limitation coexpressing target
protein with additional methionine
aminopeptidase (MAP) which enhances
removal of the initiation methionine of
recombinantly expressed protein. Our
approach demonstrated that two domains of
46 kDa 5-Enolpyruvylshikimate-3-phosphate
(EPSP) synthase, a target of herbicide
glyphosate, were successfully joined by native
chemical ligation, although its C-terminal
domain was expressed as an inclusion body.
The intein-fused N-terminal fragment of EPSP
synthase (EPSPSN, residues 1-237) was
expressed and the ligation-active thioester
tagged N-terminal fragment
(EPSPSN-thioester) was purified using a
chitin affinity chromatography and
mercapto-ethanesulphonate (MESNA) as
intein thiolysis reagent. Its Cterminal
fragment (EPSPSC, residues
Met237-238CYS-427), expressed as an inclusion
body, was prepared from an additional
MAP-expressing strain. Protein ligation was

Kim Min-Jung, Yoo Kyung Lee, Hong Kum Lee,
and Hana Im. 2007. “Characterization of
Cold-Shock Protein A of Antarctic
Streptomyces sp. AA8321”. The Protein
Journal, 26(1): 51-59.
doi: 10.1007/s10930-006-9044-1
Polar organisms should have mechanisms to
survive the extremely cold environment. Four
genes encoding cold-shock proteins, which
are small, cold-induced bacterial proteins,
have been cloned from the Antarctic
bacterium Streptomyces sp. AA8321. Since the
specific functions of any polar bacterial or
Streptomyces cold-shock proteins have not yet
been determined, we examined the role of
cold-shock protein A from Streptomyces sp.
AA8321 (CspASt). Gel filtration
chromatography showed that purified CspASt
exists as a homodimer under physiological
conditions, and gel shift assays showed that it
binds to single-stranded, but not
double-stranded, DNA. Overexpression of
CspASt in Escherichia coli severely impaired
the ability of the host cells to form colonies,
and the cells developed an elongated
morphology. Incorporation of a
deoxynucleoside analogue,
5-bromo-2'-deoxyuridine, into newly
synthesized DNA was also drastically
diminished in CspASt-overexpressing cells.
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maintained structural integrity, but did not
function as the half of the full-length protein.

initiated by mixing ~1 mM of
EPSPSN-thioester with ~2 mM of EPSPSCCYS
(residues 238CYS-427). Also we found that
addition of 2% thiophenol increased the
ligation efficiency via thiol exchange. The
ligation efficiency was ~85%. The ligated
full-length EPSP synthase was dissolved in 6
M GdHCl and refolded. Circular dichroism
(CD) and enzyme activity assay of the purified
protein showed that the ligated enzyme has
distinct secondary structure and ~115%
specific activity compared to those of
wild-type EPSP synthase. This work
demonstrates rare example of EPL between
two recombinantly expressed proteins and
also provides hands-on protein engineering
protocol for large proteins.

4-8

4-9 Kim, Jeong-Hoon and Jeong-Chil Yoo. 2007.
“Mortality of Little tern (Sterna albifrons) by
Abandoned Fishing Nets during Parental Care
Period”. Ocean and Polar Research, 29(1):
81-86.
Abandoned fishing nets served Little Tern
(Sterna albifrons) chicks as cover on a sandy
island on Ganwol Lake, Hongsung-gun,
Chungcheongnam-do, Korea. Chicks were
incidently caught in 2.5 cm × 2.5 cm mesh
sized nets and died of dehydration and
exhaustion. Three adults died when they were
caught by abandoned fishing net during
parental care period in 2.5 cm × 2.5 cm mesh
sized nets. Whereas 0.7 cm × 0.7 cm mesh
sized nets did not affect the chicks’ or adults’
survival. Overlapped nets with several layers
were more dangerous for chicks than were
spread nets with a single layer. Dead chicks
and adults were found to have been entangled
by wing and neck. In this study, wing and nape
(head+bill) of dead chicks were longer than
those of live chicks. To improve the survival
rate of Little Tern chicks at Ganwol Lake,
abandoned fishing nets must be removed
before the breeding season.

Kim, Hak Jun, Hyun Woo Kim, and Sung-Ho
Kang. 2007. “Engineering and
Characterization of the Isolated C-Terminal
Domain of
5-Enolpyruvylshikimate-3-phosphate (EPSP)
Synthase”. Journal of Microbiology and
Biotechnology, 17(8): 1385-1389.
5-Enolpyruvylshikimate-3-phosphate (EPSP)
synthase catalyzes the formation of EPSP and
inorganic phosphate from
shikimate-3-phosphate (S3P) and
phosphoenolpyruvate (PEP) in the
biosynthesis of aromatic amino acids. To
delineate the domain-specific function, we
successfully isolated the discontinuous
C-terminal domain (residues 1-21, linkers,
240-427) of EPSP synthase (427 residues) by
site-directed mutagenesis. The engineered
C-terminal domains containing no linker
(CTD), or with gly-gly (CTDGG) and
gly-ser-ser-gly (CTDGSSG) linkers were
purified and characterized as having distinct
native-like secondary and tertiary structures.
However, isothermal titration calorimetry
(ITC), 15N-HSQC, and 31P-NMR revealed that
neither its substrate nor inhibitor binds the
isolated domain. The isolated domain

4-10 Kim, Ji Hee, In-Young Ahn, Kyu Song Lee,
Hosung Chung, and Han-Gu Choi. 2007.
“Vegetation of Barton Peninsula in the
neighbourhood of King Sejong Station (King
George Island, maritime Antarctic)”. Polar
Biology, 30: 903-916.
doi: 10.1007/s00300-006-0250-2
Plant communities were studied on Barton
Peninsula around King Sejong Station on King
Gorge Island, maritime Antarctic. The
objective of this study was to document
occurrence and distribution of plant
assemblages to provide the bases for
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Phylogenetic relationships among 42
corallinoidean taxa were determined based
on 26 anatomical characters and nuclear
small subunit (SSU) rDNA sequence data for
11 species (with two duplicate plants)
referred to the tribe Corallineae and 15
species referred to the tribe Janieae (two
species of Cheilosporum, seven of Haliptilon,
and six of Jania, with five duplicate plants).
Results from our ‘total evidence’ approach
were consistent with the hypothesis that the
tribe Janieae is monophyletic. Our data
indicate, however, that Jania and Haliptilon as
currently delimited are not monophyletic,
and that Cheilosporum should not be
recognized as an independent genus within
the Janieae. Our data resolved two
well-supported biogeographic clades for the
included Janieae, an Indian-Pacific Janieae
clade and a temperate North Atlantic Janieae
clade. Among anatomical characters,
reproductive structures well reflected
evolution of the Janieae. Based on our results,
three genera, Cheilosporum, Haliptilon and
Jania should be merged into a single genus,
with Jania having nomenclatural priority. We
therefore propose new combinations where
necessary of some species previously
included in Cheilosporum and Haliptilon.

monitoring the effects of environmental
changes and human impact on the vegetation
of this area. Approximately 47% of the
investigated area was covered by vegetation.
Crustose lichens showed the highest mean
cover (21%) among vegetation components.
The total mean cover of the four dominant
taxa, together with the other three major
subdominant components, i.e., Usnea spp.,
Andreaea spp. and Sanionia georgicouncinata, was 78.2% of the total cover of all
the species. Lichen cover and species
diversity increased with altitude and the time
of exposure from snow. Lichens contributed
substantially more to the increased species
density and diversity than did bryophytes.
Ten plant communities were recognized
within the study area. All of them belong to
the Antarctic cryptogam tundra formation,
they were grouped into four subformations:
fruticose lichen and moss cushion
subformation, crustose lichen subformation,
moss carpet subformation and moss
hummock subformation. The moss turf
subformation was not found on this region.
The Antarctic herb tundra formation was also
not found, however the populations of both
Antarctic vascular plants have rapidly
expanded around Barton Peninsula in recent
years, that may allow development of the
Antarctic herb tundra formation in the future.

4-12 Kim, Sung Jin and Joung Han Yim. 2007.
“Cryoprotective Properties of
Exopolysaccharide (P-21653) Produced by
the Antarctic Bacterium, Pseudoalteromonas
arctica KOPRI 21653”. The Journal of
Microbiology, 45(6): 510-514.

4-11 Kim, Ji Hee, Michael D. Guiry, Jung Hyun Oak,
Do-Sung Choi, Sung-Ho Kang, Hosung Chung,
and Han Gu Choi. 2007. “PHYLOGENETIC
RELATIONSHIPS WITHIN THE TRIBE
JANIEAE (CORALLINALE, RHODOPHYTA)
BASED ON MOLECULAR AND
MORPHOLOGICAL DATA: A REAPPRAISAL OF
JANIA”. Journal of Phycology, 43: 1310-1319.
doi: 10.1111/j.1529-8817.2007.00410.x

25 bacterial strains that secrete mucous
materials were isolated from sediment
obtained from King George Island, Antarctica.
Seven of these strains proved capable of
producing cryoprotective
exopolysaccharides. The strain KOPRI 21653
was selected for the further study of an
anti-ice-nucleating polysaccharide (ANP),
which originated from a polar region. KOPRI

Generic boundaries among the genera
Cheilosporum, Haliptilon, and Jania - currently
referred to the tribe Janieae (Corallinaceae,
Corallinales, Rhodophyta) - were reassessed.
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chromatography and its chemical
composition and in vitro anticoagulant
activity was determined. The average
molecular mass of the purified fucoidan was
estimated about 2.1 × 103 kDa by
size-fractionation HPLC and it consisted of
neutral sugar (52.34% in mass), uronic acid
(26.2%), and sulfate esters (7.4%). From the
HPAEC-PAD analysis, the monosaccharide
composition of the purified fucoidan was
shown to be fucose, galactose, xylose, and
mannose, with a molar ratio of 1, 0.2, 0.02,
0.15, respectively, demonstrating that major
monosaccharide was fucose (72.3% in mol
percentage) and other sugars, xylose (1.5%),
galactose (14.6%), and mannose (10.9%)
were present as minor component. The
results suggested that this fucoidan is a
sulfated, U-type fucoidan. The activated
partial thrombloplastin time (APTT) assay of
the purified fucoidan showed that the purified
fucoidan elicited anticoagulant activity in a
dose-dependent manner. Five µg of
sporophyll fucoidan delayed the blood
clotting time up to 5 times than untreated
control and also up to 1.5 times than the same
amount of the commercial fucoidan,
respectively. Although it is preliminary, these
results suggest that the fucoidan of Korean
Undaria pinnatifida sporophyll would be
promising candidates for the development of
an anticoagulant.

21653 was identified as Pseudoalteromonas
arctica as the result of 16S rRNA analysis. The
exopolysaccharide, P-21653, was purified
completely from the KOPRI 21653 cell culture
via column chromatography and protease
treatment. The principal sugar components of
P-21653 were determined to be galactose and
glucose, at a ratio of 1:1.5, via GC-MS analysis.
The cryoprotective activity of P-21653 was
characterized via an E. coli viability test. In the
presence of 0.1% (w/v) P-21653, the survival
ratio of E. coli cells was as high as 82.6% over
three repeated freeze-thaw cycles. The
survival ratio decreased drastically to 71.5
and 48.1%, respectively, in five and seven
repeated cycle conditions; however, the
survival ratios were greater over three
(96.6-92.1%) to seven (100.5-91.6%)
freeze-thaw cycles in the presence of 0.5 and
1.0% (w/v) P-21653. In addition, at much
lower concentrations (0.1-1.0%), P-21653
resulted in survival ratios (83.1-98.4%)
similar to those of two commercially available
cryoprotectants (VEG plus X-1000, 92.9% and
VM3, 95.3%), which were utilized at the
recommended concentrations (90%). The
biochemical characteristics of
exopolysaccharide P-21653 reflect that this
compound may be developed as a useful
cryoprotectant for use in medical applications
and in the food industry.

4-13 Kim, Woo-Jung, Sung-Min Kim, Hyun Guell
Kim, Hye-Rim Oh, Kyung-Bok Lee, Yoo-Kyung
Lee, and Yong-Il Park. 2007. “Purification and
Anticoagulant Activity of a Fucoidan from
Korean Undaria pinnatifida Sporophyll”.
Algae, 22(3): 247-252.

4-14 Lee, Hyoungseok, Hong Kum Lee, Gynheung
An, and Yoo Kyung Lee. 2007. “Analysis of
Expressed Sequence Tags from the Red Alga
Griffithsia okiensis”. The Journal of
Microbiology, 45(6): 541-546.

Crude fucoidan was extracted from the
sporophyll of Korean Undaria pinnatifida
collected at a coastal area of Wando, Korea,
mainly by dilute acid extraction, ethanol
precipitation, CaCl2 precipitation, with an
yield of approximately 3.9% in mass. It was
further purified by DEAE-cellulose column

Red algae are distributed globally, and the
group contains several commercially
important species. Griffithsia okiensis is one of
the most extensively studied red algal species.
In this study, we conducted expressed
sequence tag (ESTs) analysis and
synonymous codon usage analysis using
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bacterium, designated IMCC3135T, was
isolated from the Antarctic surface seawater
of King George Island, West Antarctica. The
strain was mesophilic, neutrophilic, and
requiring NaCl for growth, but neither
halophilic nor halotolerant. The 16S rRNA
gene sequence analysis indicated that the
strain was most closely related to genera of
the order Chromatiales in the class
Gammaproteobacteria. The most closely
related genera showed less than 90% 16S
rRNA gene sequence similarity and included
Thioalkalispira (89.9%), Thioalkalivibrio
(88.0% - 89.5%), Ectothiorhodospira (87.9% 89.3%), Chromatium (88.3% - 88.9%), and
Lamprocystis (87.7% - 88.9%), which
represent three different families of the order
Chromatiales. Phylogenetic analyses showed
that this Antarctic strain represented a
distinct phylogenetic lineage in the order
Chromatiales and could not be assigned to any
of the defined families in the order.
Phenotypic characteristics, including
primarily non-phototrophic, non-alkaliphilic,
non-halophilic, and obligately aerobic
chemoheterotrophic properties,
differentiated the strain from other related
genera. The very low sequence similarities
(＜90%) and distant relationships between
the strain and members of the order
suggested that the strain merited
classification as a novel genus within a novel
family in the order Chromatiales. On the basis
of these taxonomic traits, a novel genus and
species is proposed, Granulosicoccus
antarcticus gen. nov., sp. nov., in a new family
Granulosicoccaceae fam. nov. Strain
IMCC3135T (=KCCM 42676T =NBRC 102684T)
is the type strain of Granulosicoccus
antarcticus.

cultured G. okiensis samples. A total of 1,104
cDNA clones were sequenced using a cDNA
library made from samples collected from
Dolsan Island, on the southern coast of Korea.
The clustering analysis of these sequences
allowed for the identification of 1,048 unigene
clusters consisting of 36 consensus and 1,012
singleton sequences. BLASTX searches
generated 532 significant hits (E-value <10-4)
and via further Gene Ontology analysis, we
constructed a functional classification of 434
unigenes. Our codon usage analysis showed
that unigene clusters with more than three
ESTs had higher GC contents (76.5%) at the
third position of the codons than the
singletons. Also, the majority of the optimal
codons of G. okiensis and Chondrus crispus
belonging to Bangiophycidae were C-ending,
whereas those of Porphyra yezoensis
belonging to Florideophycidae were
G-ending. An orthologous gene search for the
P. yezoensis EST database resulted in the
identification of 39 unigenes commonly
expressed in two rhodophytes, which have
putative functions for structural proteins,
protein degradation, signal transduction,
stress response, and physiological processes.
Although experiments have been conducted
on a limited scale, this study provides a
material basis for the development of
microarrays useful for gene expression
studies, as well as useful information for the
comparative genomic analysis of red algae.

4-15 Lee, KiYioung, Hong Kum Lee, and 3 others.
2007. “Granulosicoccaceae fam. nov., to
Include Granulosicoccus antarcticus gen. nov.,
sp. nov., a Non-phototrophic, Obligately
Aerobic Chemoheterotroph in the Order
Chromatiales, Isolated from Antarctic
Seawater”. Journal of Microbiology and
Biotechnology, 17(9): 1483-1490.

4-16 Lee, Kiyoung, Hong Kum Lee, and 2 others.
2007. “Robiginitomaculum antarcticum gen.
nov., sp. nov., a member of the family
Hyphomonadaceae, from Antarctic seawater”.
International Journal of Systematic and

A Gram-negative, motile by tuft flagella,
obligately aerobic
chemoorganoheterotrophic, sphere-form

30

2007
ABSTRACTS

chemoheterotrophic, aerobic, non-gliding,
non-motile, yellow-pigmented bacterium,
designated IMCC3228T, was isolated from
coastal seawater of the Antarctic. On the basis
of 16S rRNA gene sequence comparisons, the
strain was most closely related to the genera
Sejongia (95.3 - 96.1 %) and
Chryseobacterium (94.2 - 95.9 %) in the family
Flavobacteriaceae. Phylogenetic trees
generated using several treeing algorithms
based on 16S rRNA gene sequences showed
that this Antarctic marine isolate formed a
distinct phyletic line within the genus
Sejongia. The DNA G+C content of the strain
was 35.0 mol% and the major respiratory
quinone was MK-6. Several phenotypic and
chemotaxonomic characteristics, including
temperature and NaCl optima for growth,
oxidase activity and the proportions of major
cellular fatty acids, served to differentiate the
strain from the recognized species of the
genus Sejongia. Therefore strain IMCC3228T
represents a novel species of the genus
Sejongia, for which the name Sejongia marina
sp. nov. is proposed. The type strain is
IMCC3228T (=KCCM 42689T =NBRC 103143T).

Evolutionary Microbiology, 57: 2595-2599.
doi: 10.1099/ijs.0.65274-0
A seawater bacterium, designated
IMCC3195T, was isolated from the Antarctic
coast. Cells of the novel strain were
Gram-negative, rusty-coloured, strictly
aerobic, chemoheterotrophic, non-budding
and non-motile rods or vibrioids that
possessed a thin prostheca. Based on 16S
rRNA gene sequence comparisons, the novel
strain was most closely related to the genera
Hyphomonas (89.4 - 90.9 %), Maricaulis (90.190.4 %), Hirschia (89.0 %) and Oceanicaulis
(87.9 %) of the family Hyphomonadaceae.
Phylogenetic analyses also showed the
Antarctic isolate to be only distantly related to
the genera of stalked bacteria of marine origin
in the family Hyphomonadaceae. The DNA
G+C content of the novel strain was 60.3
mol% and the predominant cellular fatty
acids were C18 : 1ω7c (41.9 %), C17 : 1ω8c (21.4
%) and C17 : 0 (14.3 %). The major quinone was
Q-10. Several phenotypic and
chemotaxonomic characteristics, including
optimum temperature and salinity range for
growth, cell morphology, pigmentation and
fatty acid content, differentiated the novel
strain from other related genera in the family
Hyphomonadaceae. From the taxonomic
evidence collected in this study, it is
suggested that strain IMCC3195T (=KCCM
42687T =NBRC 103098T) represents a new
genus and novel species in the family
Hyphomonadaceae, for which the name
Robiginitomaculum antarcticum gen. nov., sp.
nov. is proposed.

4-18 Lee, Yoo Kyung, Soon Gyu Hong, Hyun Hee
Cho, Kyeung Hee Cho, and Hong Kum Lee.
2007. “Dasania marina gen. nov., sp. nov., of
the Order Pseudomonadales, Isolated from
Arctic Marine Sediment”. The Journal of
Microbiology, 45(6): 505-509.
An obligately aerobic bacterium, strain KOPRI
20902T, was isolated from a marine sediment
in Ny-Ålesund, Spitsbergen Islands, Norway.
Cells were irregular rods and motile with
Polar monotrichous flagellum. The optimum
growth temperature was 17-22°C. Cells grew
best in pH 7.0-10.0 and 3-4% sea salts
(corresponding to 2.3-3.1% NaCl). The novel
strain required Ca2+ or Mg2+ in addition to
NaCl for growth. Sequence analysis of 16S
rRNA gene revealed that the Arctic isolate is
distantly related with established species

4-17 Lee, Kiyoung, Hong Kum Lee, and 2 others.
2007. “Sejongia marina sp. nov., isolated from
Antarctic seawater”. International Journal of
Systematic and Evolutionary Microbiology, 57:
2917-2921.
doi: 10.1099/ijs.0.65279-0
A Gram-negative, psychrotolerant,

31

2007
ABSTRACTS

stresses. In a differential display reverse
transcriptase-polymerase chain reaction (DD
RT-PCR) study, 56 differential expressed
genes were obtained from fish liver exposed
to bisphenol A. Of these, 16 genes were
identified after BLAST search to GenBank, and
the annotated genes were mainly involved in
catalytic activity and binding. The expression
patterns of these 16 genes were validated by
real-time RT-PCR of liver tissue from fish
exposed to bisphenol A. Our findings suggest
that expression of these 16 genes is
modulated by endocrine disrupting
chemicals, and therefore that they are
potential biomarkers for environmental
stress including EDCs exposure.

(<92.4% sequence similarity) and formed a
monophyletic group with Cellvibrio, which
formed a distinct phylogenetic lineage in the
order Pseudomonadales. Predominant cellular
fatty acids [C16:1 ω7c/15:0 iso 2OH (45.3%),
C16:0 (18.4%), ECL 11.799 (11.2%), C10:0 3OH
(10.4%)]; DNA G+C content (37.0 mol%);
nitrate reduction to nitrogen; absence of
aesculin hydrolysis,
N-acetyl-β-glucosaminidase and esterase; no
assimilation of arabinose, galactose, glucose,
lactose, maltose, and trehalose differentiated
the strain from the genus Cellvibrio. Based on
the phylogenetic and phenotypic
characteristics, Dasania marina gen. nov.,sp.
nov. is proposed in the order
Pseudomonadales. Strain KOPRI 20902T
(=KCTC 12566T=JCM 13441T) is the type
strain of Dasania marina.

4-20 Lee, Young-Mi, Kyun-Woo Lee, Hyun Park,
Heum Gi Park, Sheikh Raisuddin, In-Young
Ahn, and Jae-Seong Lee. 2007. “Sequence,
biochemical characteristics and expression of
a novel Sigma-class of glutathione
S-transferase from the intertidal copepod,
Tigriopus japonicus with a possible role in
antioxidant defense”. Chemosphere, 69:
893-902.
doi: 10.1016/j.chemosphere.2007.05.087

4-19 Lee, Young-Mi, Jae-Sung Rhee, Dae-Sik
Hwang, Il-Chan Kim, and 2 others. 2007.
“Mining of Biomarker Genes from Expressed
Sequence Tags and Differential Display
Reverse Transcriptase-Polymerase Chain
Reaction in the Self-fertilizing Fish,
Kryptolebias marmoratus and Their
Expression Patterns in Response to Exposure
to an Endocrine-disrupting Alkylphenol,
Bisphenol A”. Molecules and Cells, 23(3):
287-303.

Glutathione S-transferases (GSTs) play a
major role in detoxification of xenobiotics and
antioxidant defense. Here we report
fulllength cDNA sequence of a novel
Sigma-class of GST (GST-S) from the intertidal
copepod Tigriopus japonicus. The full
sequence was of 1136 bp in length containing
an open reading frame (ORF) of 651 bp that
encoded 217 amino acid residues. The
recombinant Tigriopus GST-S was highly
expressed in transformed Escherichia coli.
Kinetic properties and effects of pH,
temperature and chemical inhibitors on
Tigriopus GST-S were also studied. The
expression of GST-S was studied using
real-time RT-PCR in response to exposure to
two oxidative stresses-inducing agents, viz.,
hydrogen peroxide (H2O2) and heavy metals

Expressed sequence tags (ESTs) and
differentially expressed cDNAs from the
self-fertilizing fish, Kryptolebias marmoratus
were mined to develop alternative
biomarkers for endocrine-disrupting
chemicals (EDCs). 1,577 K. marmoratus cDNA
clones were randomly sequenced from the
5'-end. These clones corresponded to 1,518
and 1,519 genes in medaka dbEST and
zebrafish dbEST, respectively. Of the matched
genes, 197 and 115 genes obtained Unigene
IDs in medaka dbEST and zebrafish dbEST,
respectively. Many of the annotated genes are
potential biomarkers for environmental
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insertions, deletions, and single nucleotide
transitions and substitutions. Repeat
sequence analysis revealed several
duplicated subrepeat units that were
distributed across much of the region. Based
on analysis of the IGS sequence data, lactucae
race 1 isolates resolved as a monophyletic
group with three other formae speciales of F.
oxysporum. In all analyses, lactucae race 2
isolates composed a separate lineage that was
phylogenetically distinct and distantly related
to the lactucae race 1 isolates.

(copper, manganese). It was observed that
H2O2 (2 mM) exposure down-regulated its
expression at the initial stage but there was
recovery and up-regulation shortly
afterwards. In case of heavy metal exposure
there was concentration-dependent increase
in Tigriopus GST-S gene expression up to 24 h.
These results suggest that Tigriopus GST-S
expression is modulated by prooxidant
chemicals and it may play a role against
oxidative stress. A majority of other GST
isoforms is known to play an important role in
antioxidant defense. This study provides a
preliminary insight into the possible
antioxidant role for Sigma-class of GST in T.
japonicus.

4-22 Park, Hyun, In-Young Ahn, and Hye Eun Lee.
2007. “Expression of heat shock protein 70 in
thermally stressed the Antarctic clam
Laternula elliptica”. Cell Stress & Chaperones,
12(3): 275-282.
doi: 10.1379/CSC-271.1

4-21 Mbofung, Gladys Y., Soon Gyu Hong, and Barry
M. Pryor. 2007. “Phylogeny of Fusarium
oxysporum f. sp. lactucae Inferred from
Mitochondrial Small Subunit, Elongation
Factor 1-α, and Nuclear Ribosomal Intergenic
Spacer Sequence Data”. Phytopathology,
97(1): 87-98.
doi: 10.1094/PHYTO-97-0087

Heat shock protein 70 (designated Laternula
elliptica Hsp70 (LEHsp70)) expression was
investigated in an Antarctic mud clam to see
whether or not the inducible heat shock
response has been conserved throughout
over 25 million years of adaptation to
constant low environmental temperatures.
LEHsp70 cDNA was cloned and sequenced
from the Antarctic clam Laternula elliptica.
We used degenerated primers designed in the
highly conserved regions of Hsp to amplify
the corresponding mRNA, and full-length
cDNA was obtained by rapid amplification of
cDNA ends (RACE). The full length of
LEHsp70 cDNA was 2470 bp, with a 5'
untranslated region (UTR) of 92 bp, a 3' UTR
of 416 bp, and an open reading frame (ORF) of
1962 bp encoding a polypeptide of 653 amino
acids with an estimated molecular mass of
71.266 kDa and an estimated isoelectric point
of 5.20. LEHsp70 contained highly conserved
functional motifs of the cytosolic Hsp70
family. Expression of the LEHsp70 gene was
quantified by quantitative reverse
transcriptase−polymerase chain reaction
(RT-PCR) of digestive gland and gill tissues.

Fusarium oxysporum f. sp. lactucae, causal
agent of Fusarium wilt of lettuce, is a serious
pathogen recently reported in Arizona.
Sequence analysis of the mitochondrial small
subunit (mtSSU), translation elongation
factor 1-α (EF-1α) gene, and the nuclear
ribosomal DNA intergenic spacer (IGS) region
was conducted to resolve relationships
among f. sp. lactucae isolates, F. oxysporum
isolates from other hosts, and local
nonpathogenic isolates. Analysis of mtSSU
sequences provided limited phylogenetic
resolution and did not differentiate the
lactucae isolates from 13 other F. oxysporum
isolates. Analysis of EF-1α sequences resulted
in moderate resolution, grouping seven
formae speciales with the lactucae isolates.
Analysis of the IGS region revealed numerous
sequence polymorphisms among F.
oxysporum formae speciales consisting of
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properties of ns-GST-O, we constructed a
recombinant ns-GST-O plasmid with a 6x
His-Tag at the N-terminal of the full-length
ns-GST-O cDNA. Recombinant ns-GST-O
protein was highly expressed in transformed
Escherichia coli. The effect of pH, temperature
and chemical inhibitors on the enzyme
activity of ns-GST-O was also studied and
compared with the reported effect of these
factors on recombinant ns-GST-T protein.
These results suggest that, like other types of
GSTs, ns-GST-O protein plays a conserved
antioxidant role in the polychaete N. succinea.

Heat shock (10℃ for different time periods)
caused rapid induction of LEHsp70. A
significant 4.6±0.14-fold increase in the
LEHsp70/ β-Actin mRNA ratio occurred in the
gill at 12 hours, which returned to baseline
after 48 hours. In contrast, the maximum
expression in the digestive gland (3.6±0.36)
was reached at 24 hours and was still
significant after 48 hours (1.89±0.21). This
indicates that LEHsp70 may play an
important role in mediating thermal stress
and tolerance in this clam.

4-23 Rhee, Jae-Sung, Young-Mi Lee, Dae-Sik
Hwang, Kyun-Woo Lee, Il-Chan Kim, and 3
others. 2007. “Molecular cloning and
characterization of omega class glutathione
S-transferase (GST-O) from the polychaete
Neanthes succinea and its biochemical
comparison with theta class glutathione
S-transferase”. Comparative Biochemistry and
Physiology, Part C, 146: 471-477.
doi: 10.1016/j.cbpc.2007.05.003

4-24 Tian, Changlin, Carlos G. Vanoye, Congbao
Kang, Richard C. Welch, Hak Jun Kim, and 2
others. 2007. “Preparation, Functional
Characterization, and NMR Studies of Human
KCNE1, a Voltage-Gated Potassium Channel
Accessory Subunit Associated with Deafness
and Long QT Syndrome”. Biochemistry,
46(41): 11459-11472.
doi: 10.1021/bi700705j

We cloned and sequenced a full-length cDNA
of an omega class glutathione S-transferase
(GST-O) from the polychaete Neanthes
succinea (ns-GST-O). The full-length cDNA of
ns-GST-O was 1562 bp in length, containing an
open reading frame (OR) of 732 bp that
encoded a 244 amino acid protein. The
deduced amino acid sequence of ns-GST-O
showed a low similarity with the theta class N.
suucinea GST (ns-GST-T). As GSTs play a
significant role in antioxidant defense, we
checked the expression pattern of ns-GST-O in
N. succinea after exposure to copper (CuCl2 12
to 72 µg/L), which is an oxidative
stress-inducing agent. After exposure to
CuCl2, ns-GST-O gene was dramatically
up-regulated and when compared with
ns-GST-T the expression pattern was more
pronounced at all the concentrations of
copper. Even the basal transcription levels of
ns-GST-O were higher than those of ns-GST-T.
To further characterize the catalytic

KCNE1, also known as minK, is a member of
the KCNE family of membrane proteins that
modulate the function of KCNQ1 and certain
other voltage-gated potassium channels (KV).
Mutations in human KCNE1 cause congenital
deafness and congenital long QT syndrome,
an inherited predisposition to potentially
life-threatening cardiac arrhythmias.
Although its modulation of KCNQ1 function
has been extensively characterized, many
questions remain regarding KCNE1’s
structure and location within the channel
complex. In this study, KCNE1 was
overexpressed in E. coli and purified. Micellar
solutions of the protein were then
microinjected into Xenopus oocytes
expressing KCNQ1 channels, followed by
electrophysiological recordings aimed at
testing whether recombinant KCNE1 can
co-assemble with the channel. Nativelike
modulation of channel properties was
observed following injection of KCNE1 in
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23.11 (April) for SHCS scallops and from 3.02
(August) to 20.30 (April) for BSCS scallops.
The GSI of SHCS scallops was significantly
higher (P < 0.05) than that of BSCS scallops
during the first reproductive season, but not
the next spawning season. SHCS scallops also
maintained a significantly higher condition
factor (CF) than that of BSCS scallops (P >
0.05) throughout most of the period,
indicating that the SHCS may provide better
growth and reproductive conditions. The
higher GSI of SHCS scallops in the first
spawning season may have resulted from
different levels of food availability and the
stocking size of the spats.

lyso-myristoylphosphatidylglycerol (LMPG)
micelles, indicating that KCNE1 is not
irreversibly misfolded and that LMPG is able
to act as a vehicle for delivering membrane
proteins into the membranes of viable cells.
1
H-15N TROSY NMR experiments indicated
that LMPG micelles are well-suited for
structural studies of KCNE1, leading to
assignment of its backbone resonances and to
relaxation studies. The chemical shift data
confirmed that KCNE1’s secondary structure
includes several α-helices and demonstrated
that its distal C-terminus is disordered.
Surprisingly, for KCNE1 in LMPG micelles,
there appears to be a break in alpha-helicity
at sites 59-61, near the middle of the
transmembrane segment, a feature that is
accompanied by increased local backbone
mobility. Given that this segment overlaps
with sites 57-59, which are known to play a
critical role in modulating KCNQ1 channel
activation kinetics, this unusual structural
feature likely has considerable functional
relevance.

4-26 Yim, Joung Han, Sung Jin Kim, Se Hun Ahn, and
Hong Kum Lee. 2007. “Characterization of a
novel bioflocculant, p-KG03, from a marine
dinoflagellate, Gyrodinium impudicum KG03”.
Bioresource Technology, 98: 361-367.
doi:10.1016/j.biortech.2005.12.021
The flocculating activity of an
exopolysaccharide, p-KG03, produced by a
marine dinoflagellate Gyrodinium impudicum
KG03 was investigated. The p-KG03 was a
highly sulfated exopolysaccharide that
showed strong antiviral activity against
encephalomyocarditis virus (EMCV) and
immunostimulating activity by NK cell
activation. For the industrial applications of
p-KG03, as the bioflocculant agent, p-KG03
showed that more than 90% of the
flocculating activity in kaolin suspension
occurred at concentrations of 0.5 mg/ℓ with
the maximum at 1.0 mg/ℓ. However,
flocculation decreased from 2.5 mg/ℓ. The
flocculation rate increased linearly with
concentration and was higher than that
observed in commercial products such as
polyacrylamide (≈ 1.0 mg/ℓ) or zooglan (≈ 3.0
mg/ℓ). The p-KG03 was an effective flocculant
under acidic conditions (pH 3-6) and over a
wide temperature range (4-90℃). The
presence of cations did not enhance

4-25 Uddin, Jasim, Kyung-Il Park, and 3 others.
2007. “Comparative reproductive biology of
Yezo scallop, Patinopecten yessoensis, under
two different culture systems on the east
coast of Korea”. Aquaculture, 265: 139-147.
doi: 10.1016/j.aquaculture.2007.01.047
The annual gametogenesis of Yezo scallop,
Patinopecten yessoensis, raised in
suspended-hanging (SHCS) and
bottom-sowing culture systems (BSCS) on the
east coast of Korea was investigated over 2
years. Gametogenesis was initiated in
October, when the surface water temperature
reached 18 ℃. The gametes matured fully and
were ready for spawning in March and early
April. Spawning occurred from late March to
late May, when the water temperature rose
from 7 ℃ to 11 ℃. The gonado-somatic index
(GSI), a ratio of gonad weight to total tissue
weight, ranged from 3.05 (September) to
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distinguished from other rust fungi and
divided into two main lineages, one of which
was C. plectranthi grouped with high
bootstrap value (96%). In pathogenicity test,
both aeciospores and urediniospores caused
rust development on perilla leaves. This is the
first description of C. plectranthi causing
perilla rust with the first findings of its telial
stage on perilla and the first rust disease on
the aecial host in Pinus densiflora. These
aspects would provide basic information for
the development of control measures of the
disease.

flocculating activity. The average molecular
mass, as determined by gel filtration
chromatography, was about 1.87 × 103 KDa.
Galactose was the main sugar in p-KG03,
which also contained uronic acid (2.9%, w/w)
and sulfate groups (10.3%, w/w). The
infrared spectrum of p-KG03 showed
absorption bands of carboxylate groups.
Thermogravimetric analysis indicated a
degradation temperature (Td) of 250 ℃.
Several other properties of p-KG03 such as
intrinsic viscosity, the rheological behavior,
consistency index (k) and flow behavior index
(η) were also studied.

4-27 Yun, Hye Young, Young Ho Kim, Soon Gyu
Hong, and Kyung Joon Lee. 2007. “First
description of Coleosporium plectranthi
causing perilla rust in Korea”. Plant Pathology
Journal, 23(1): 7-12.
Perilla rust is a damaging disease in perilla
cultivation in Korea. Its causal agent was
identified as Coleosporium plectranthi based
on descriptions of morphological
characteristics of spores and spore-producing
fruiting structures (in uredinial and telial
stages from perilla and in aecial stage from
the alternate host pine) collected in 15
locations in Korea during the disease survey
from 2004 to 2006. These characteristics
were yellow or orange uredinium; globose or
ellipsoid urediniospore of 20.8 µm × 18 µm in
size; verruca of 0.3 mm × 1.2 mm; orange
telium; one-celled, oblong ellipsoid teliospore
of 63.1 µm × 19.7 µm with one-layered crusts
or four-celled (when mature), internal
basidium of 64.2 µm × 19.7 µm; ellipsoid to
globoid basidiospore of 20.3 µm × 12 µm; type
2 spermogonium; yellow, broadly ellipsoid
peridial cell of 35.6 µm × 23.1µm; and broadly
ellipsoidal or subglobose aeciospore of 25.9
µm × 18.8 µm. Phylogenetic analysis of 28S
rDNA sequences revealed the closest
relatedness to those of the genus
Coleosporium, a monophyletic group
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polymerase chain reaction
4-3
Differentially expressed gene (DEG)
4-6
DNA binding protein

B
2-6
Background
1-8
Barents Sea
3-11
Bering Strait
4-26
Bioflocculant
3-14
Biogeographical diversity
4-23
Biomarker
4-19
Biomarker Genes
1-6
Bohai Sea
3-17
Bottom current deposits
1-2,
3-9
Bransfield Strait

E
1-6
East Asia
3-15
East China Sea
3-10
East Sea
2-2
E-MORB
4-7
5-Enolpyruvylshikimate-3-phosphate
4-8
EPSP synthase
1-8
ERS1 altimeter data
4-7
Expressed protein ligation
3-5, 4-14, 4-19
Expressed sequence tags (ESTs)
2-2
Extinction of spreading

C
3-3
Cadmium
3-11
Carbon
3-15
Carbon cycle
3-15
Carbon dioxide (CO2)
4-6
Cell elongation
4-18
Cellvibrio
3-5
Chaetoceros neogracile
1-9
Chemical species
3-11
Chukchi Sea
1-6, 2-1
Climate change
1-2
Climatic fluctuations
4-14
Codon usage
3-5, 3-7
Cold adaptation
4-3
Cold stress
4-6
Cold-shock protein

F
Family Granulosicoccaceae
Free-air gravity anomaly
4-13
Fucoidan

37

4-15
1-8

2007
KEYWORD INDEX

G

K

4-25
Gametogenesis
4-14
Gene ontology (GO)
3-14
Genetic diversity
1-11
Geoarchaeology
1-8
Geoid undulation
4-20, 4-23
Glutathione S-transferases
4-8
Glyphosate
4-25
Gonado-somatic index
4-15
Granulosicoccus antarcticus
1-5
Gravity wave
3-4
Green light
2-1
Greenland
4-14
Griffithsia okiensis
4-26
Gyrodinium impudicum

1-8
Kara Sea
1-11,
4-25
Korea
Kryptolebias marmoratus

L
2-4
Lambert glacier basin
1-2
Laminated diatom ooze
1-12
Late Pleistocene
1-3
Late Quaternary
3-3
Laternula elliptica
2-1
Lead
3-17
LGM
1-7
Lithogenic particle
4-9
Little tern (Sterna albifrons)
2-6
Long-range transport
2-2
Low-degree melting

H
4-4
Hahella chejuensis
4-25
Hanging culture
2-4
Heavy metals
4-8
Herbicide
1-11
Holocene
3-17
Holocene paleoclimate
1-11
Human impact

M
4-4
Macrophages
2-2
Mantle heterogeneity
4-4
MAPK
3-15
Marginal seas
1-7
Marian Cove
4-15, 4-18
Marine bacterium
4-26
Marine dinoflagellate
4-20
Marine pollution
3-3
Matal accumulation
1-7
Meltwater
2-6
Mercury
3-1
Metabolism
3-1
Metagenomic analysis
3-3
Metallothionein-like protein
4-7
Methionine aminopeptidase
3-10
Mixed layer depth
1-5
Momentum flux
2-6
Monitoring
4-11, 4-27
Morphology
4-9
Mortality
4-5
Muscle
4-5
Myostatin

I
2-1
Ice core
4-7
Intein
1-5
Intrinsic wave parameters
2-6
Island
Isothermal titration calorimetry
2-1
Isotopic ratio

4-19

4-8

J
4-11
Jania
4-11
Janieae
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N

R

4-23
Neanthes succinea
4-4
NF-kB
4-4
Nitric oxide
3-11
Nitrogen
3-9
Nitrogen isotope
4-11
Nuclear SSU rDNA

Radiative-photochemical medel
1-12
Radiocarbon
3-14
RAPD
4-27
28S rDNA sequences
Recombinant glutathione
4-20
S-transferase-sigma
4-14
Red alga
4-6
Replication
4-26
Rheological properties
4-11
Rhodophyta
2-5
Ridge-trench collision
4-15, 4-18
16S rRNA gene

O
1-1
Open water species
3-9
Organic carbon
1-12
OSL
4-20
Oxidative stress
1-9
Ozone change

S
3-14
Saxifraga
4-5
Scallop
1-3
Scotia Sea
1-3, 1-6
Sea ice
1-1
Sea-ice species
2-4
Seasonal variation
3-10
SeaWiFS
1-7, 3-9
Sediment trap
2-5
Seismic
4-19
Self-fertilizing
3-9
Sinking particles
2-4
Snow
1-1
South Orkney Islands
3-17
South Scotia Sea
4-25
Sowing culture
4-3
Spirogyra varians
4-13
Sporophyll
1-12
Stratigraphic time-marker
4-6
Streptomyces
2-1
Strontium
4-26
Sulfated exopolysaccharide
1-11
Swamp
4-7
Synthase
4-11
Systematics

P
1-3, 1-11
Palaeoclimate
3-4
PAR
1-4
Passive air sampler
4-5, 4-25
Patinopecten yessoensis
1-4
PCBs
4-27
Perilla rust
1-4
Persistent organic pollutant
4-16
PHA
1-9
Photochemical reactions
3-4
Photoinhibition
4-11
Phylogeny
1-7, 3-11
Phytoplankton
3-10
Phytoplankton bloom
1-11
Pollen analysis
4-23
Polychaete
4-16
Poly-β-hydroxyalkanoate
4-14
Porphyra yezoensis
3-11
Primary production
4-4
Prodigiosin
4-8
Protein engineering
4-12
Pseudoalteromonas arctica
3-7
Psychrophile
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T
2-5
Tectonic
1-12
Tephra
4-5
TGF-β
Tigriopus japonicus

4-20

U
3-4
Ulva pertusa
Umbraulva japonica
Undaria pinnatifida
3-4
UV-B

3-4
4-13

V
Vertebrate burrow

1-12

W
Wind stress

3-10
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also decreased in their time series, while the
cloudiness has increased insignificantly.
Consequently, it may be concluded that the
recent decrease in DLR is mainly attributed to
the net cooling effect due to the decrease in
air temperature and specific humidity, which
overwhelm the slight warming effect in
cloudiness. Analysis of mean monthly trends
for individual months shows that, as for the
annual data, the variations in DLR are mostly
associated with those of air temperature,
specific humidity, and cloudiness.

Climate Change Sciences
1-1

Cho, Hi Ku, Jhoon Kim, YeonJin Jung, Yun Gon
Lee, and Bang Yong Lee. 2008. “Recent
Changes in Downward Longwave Radiation at
King Sejong Station, Antarctica”. Journal of
Climate, 21: 5764-5776.
doi: 10.1175/2008JCLI1876.1
Effects of cloud, air temperature, and specific
humidity on downward longwave irradiance
and their long-term variabilities are
examined by analyzing the measurements
made at the King Sejong Station in the
Antarctic Peninsula during the period of
1996−2006. It has been shown that the
downward longwave irradiance (DLR) is
significantly correlated with three variables:
air temperature, specific humidity, and
cloudiness. Based on the relationship of the
three variables with DLR, a multiple linear
regression model has been developed in
order to evaluate the relative contribution of
each of the variables to the variation of DLR.
The three variables together explained 75%
of all the variance in daily mean DLR. The
respective contribution from specific
humidity and cloudiness to the variation of
DLR was 46% and 23%; thus most of the DLR
variability can be explained by the variations
in the two variables. The annual mean of
longwave cloud forcing shows 52 W m-2 with
no remarkable seasonal cycle. It is also noted
that the overcast cloud effect gives an
increase by 65Wm-2 with respect to clear-sky
flux throughout the year. It is suggested that
the multiple regression model can be used to
estimate the radiative forcings of variables
influencing the DLR variability. A highly
significant decrease in DLR with an average of
1.52 W m-2 yr-1 ( 0.54% yr-1) is found in an
analysis from the time series of the
deseasonalized monthly mean values.
Accordingly, the atmospheric flux emissivity,
air temperature, and specific humidity have

1-2

Choi, Sung-Deuk, Song-Yee Baek, Yoon-Seok
Chang, Frank Wania, Michael G. Ikonomou,
Young-Jun Yoon, Byong-Kwon Park, and
Sungmin Hong. 2008. “Passive Air Sampling of
Polychlorinated Biphenyls and
Organochlorine Pesticides at the Korean
Arctic and Antarctic Research Stations:
Implications for Long-Range Transport and
Local Pollution”. Environmental Science &
Technology, 42: 7125-7131.
doi: 10.1021/es801004p
To assess levels and patterns of
polychlorinated biphenyls (PCBs) and
organochlorine pesticides (OCPs) in polar
regions, XAD-resin based passive air samplers
were deployed for one year at the Korean
polar research stations at Ny-Ålesund,
Norway (2005-2006) and King George Island,
Antarctica (2004-2005). Backward
trajectories suggest that these stations are
affected by long-range transport from source
regions in NorthernEuropeandRussiaandthe
southern tip ofSouthAmerica, respectively.
Relatively high levels of PCB-11, averaging 60
pg ·m-3, were observed in Antarctica,
suggesting an unusual source of PCB-11 to the
Southern Hemisphere. Reflecting the
hemispheric distribution of global PCB
emissions, the average level of Σ205PCB
(excluding three mono-CBs and PCB-11) was
five times higher in the Arctic (95 pg ·m-3)
than in the Antarctic (19 pg ·m-3). Levels of
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Wm-2, a magnitude that was significantly
larger than the reported magnitudes of < ~70
Wm-2 at glaciated areas with a high albedo on
the Peninsula. The sum of monthly average
sensible heat (< 64 Wm-2) and latent heat (<
20 Wm-2) fluxes amounted up to ~80 Wm-2,
which was an order of magnitude larger than
those at glaciated areas on the Antarctic
Peninsula. Given that non-glaciated areas
should be enlarged if the warming continues,
more attention may be paid to the role of
non-glaciated areas in the local climate to
predict climate change on the Antarctic
Peninsula.

Σ9PCB at Ny-Ålesund were similar to those
reported for other Arctic sites, while levels at
King George Island were lower than at other
sites on the Antarctic Peninsula but 1 order of
magnitude higher than background
levelsmeasuredatamoreremoteAntarctic site.
Lighthomologues were predominant in all
samples (except for one Arctic sample),
consistent with the hypothesis of global
fractionation and predictions of long-range
transport potential. Dominance of heavy PCBs
on the roof of the main building at Ny-Ålesund
and a concentration gradient with distance
from the main building at King George Island
strongly indicated the influence of local
sources. OCP levels were also influenced by
longrange transport but not by local sources.
This study highlights the feasibility of using
passive air sampling to assess both longrange
transport and local pollution in remote
regions.

1-3

1-4

Jee, G., and 8 others. 2008. “Driving the TING
model with GAIM electron densities:
Ionospheric effects on the thermosphere”.
Journal of Geophysical Research, 113:
A03305(1-11).
doi: 10.1029/2007JA012580
In order to study the effects of ionospheric
plasma densities on the thermosphere, the
electron and O + densities in the
Thermosphere Ionosphere Nested Grid
(TING) model were replaced by electron
densities from the Global Assimilation of
Ionospheric Measurements (GAIM) model at
pressure level z = 0 (about 210~230 km
altitude) and above. This GAIM-derived TING
model (G-TING) was then run for the period
1−4 April 2004. The TING model was also run
as a stand-alone coupled model (S-TING),
without using the GAIM electron densities, for
the same period. The resulting thermospheric
responses from the two simulations were
compared at around the F region peak
altitude. There was an extended quiet period
during this interval followed by a moderate
geomagnetic storm (Kp ~ 6.0). The ingestion
of the GAIM electron densities had little effect
on the neutral temperature and composition
during the quiet period before the storm, but
there were noticeable global effects on the
neutral winds, mainly as a result of changes in

Choi, Taejin, Bang Yong Lee, Seong-Joon Kim,
Young Jun Yoon, and Hee-choon Lee. 2008.
“Net radiation and turbulent energy
exchanges over a non-glaciated coastal area
on King George Island during four summer
seasons”. Antarctic Sciences, 20(1): 99-111.
doi: 10.1017/S095410200700082X
Recently, the Antarctic Peninsula has received
more attention due to the pronounced
warming in that region. Non-glaciated coastal
areas on the Peninsula can be significant
energy sources for the atmosphere when they
are exposed during summer despite the high
cloudiness associated with the frequent
passage of low pressure systems. An eddy
covariance system was established in
December 2002 to evaluate the turbulent
energy exchanges between the atmosphere
and a non-glaciated coastal area on King
George Island. Monthly average downward
shortwave radiation was less than 210 Wm-2
in summer. Due to the low albedo of 0.12,
monthly average net radiation reached > 130
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irrelevancy of the magnetic activity in the
LW-4, this implies that the large changes of
the upper atmospheric ion densities, one of
the important factors for ion-neutral
interactions, have little effect on the
formation of the LW-4 structure. On the other
hand, we found that the monthly variation of
the LW-4 is remarkably similar to that of the
zonal component of wavenumber-3 diurnal
tides at low latitudes, which implies that the
lower atmospheric tidal forcing, transferred
to the upper atmosphere, seems to have a
dominant role in producing the LW-4
structure in the EA crests via the E-region
dynamo.

the ion drag force. During disturbed periods,
changed electron densities produced much
more significant effects on the global
thermosphere. The increased auroral
electron densities enhanced the Joule heating
rate, in addition to the ion drag, which
resulted in significant global changes not only
in the neutral winds, but also in the neutral
temperature and composition. The results of
our study confirm that having correct
ionospheric plasma densities is critical to
accurately predicting the thermosphere in the
coupled thermosphere-ionosphere model.

1-5

Kim, E., G. Jee, and Y. H. Kim. 2008. “Seasonal
Characteristics of the Longitudinal
Wavenumber-4 Structure in the Equatorial
Ionospheric Anomaly”. Journal of Astronomy
and Space Sciences, 25(4): 1-12.

1-6

Using the global total electron contents (TEC)
measured by the TOPEX satellite from Aug.
1992 to Oct. 2005, we investigate the
variations of the longitudinalwavenumber- 4
(LW-4) structure in the equatorial anomaly
(EA) crests with season, local time, and solar
activity. Our study shows that the LW-4
structure in the EA crests (5~20 deg. MLAT in
both hemispheres) has clear four peaks at
fixed longitude sectors during the daytime for
both equinoxes and June solstice. In spite of
being called a wavelike structure, however,
the magnitudes and spatial intervals of the
four peaks are far from being the same or
regular. After sunset, the four-peak structure
begins to move eastward with gradual
weakening in its amplitude during equinoxes
and this weakening proceeds much faster
during June solstice. Interestingly, the
longitudinal variations during December
solstice do not show clear four-peak
structure. All these features of the LW-4
structure are almost the same for both low
and high solar activity conditions although
the ion densities are greatly enhanced from
low to high solar activities. With the

Kim, Jeong Woo, Daniel R. Roman, Bang-Yong
Lee, and Yeadong Kim. 2008. “Altimetry
Enhanced Free-Air Gravity Anomalies in the
High Latitude Region”. Terrestrial
Atmospheric and Oceanic Sciences, 19(1-2):
111-116.
doi: 10.3319/TAO.2008.19.1-2.111(SA)
Available marine free-air gravity anomalies
(FAGA) derived from multiple satellite
altimetry missions have had geologically
useful, short wavelength features removed
during processing. An approach is described
for augmenting these FAGA in the high
latitude region with coherent higher
frequency data. This added-value approach is
demonstrated over the Barents Sea in the
Arctic using existing FAGA predictions from
the Danish National Cadastre (KMS98) as a
reference. Short wavelength components
between 4 and 111 km were added from
reduced and correlation-filtered ERS1
168-day mission altimetry that had been
sorted into ascending and descending
datasets for separate processing. The
processed data were then recombined by
spectral quadrant swapping to generate a
correlated, high frequency gravity field
related to the local geologic sources. This
added-value surface adjusted the reference
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preindustrial time as the Neoglacial period
and especially the coldest climate (Little Ice
Age) was recorded between AD 1,100 and
1,800 years. Since the industrial revolution,
the temperature has markedly increased up
to now presumably associated with the
increase in greenhouse gas concentration.
The degree of recent warming is
unprecedented at least for the past 10,000
years. The paleoclimate proxry records have
shown climate change pattern and variability,
but they are limited in revealing how climate
was operated in different climate background.
Thus, a hierarchy of numerical models has
been used in investigating paleoclimate
events, especially the LGM and Holocene
periods. To help predict a future climate
change correctly, both paleoclimate proxy
and numerical model studies must be
performed in parallel.

FAGA to better reflect features at wavelengths
related to the distances between altimetry
tracks.

1-7

Kim, Seong-Joong. 2008. “Late Quaternary
Climate Fluctuations and Their Causes: A
Brief Review”. Journal of the Geological Society
of Korea, 44(1): 63-80.
Toward the Cenozoic, global climate tended to
cool gradually and the coldest period was
found in the late Quaternary. In particular, the
last glacial maximum (LGM) is known to have
occurred at 21,000 years before present (BP).
During the LGM the global-mean sea surface
temperature decreased by 5℃ and the hydrological cycle was weakened with a drier
climate. The North Atlantic Deep Water
production was markedly reduced in the
glacial period and the all ocean basins were
filled with the water originated from the
Southern Ocean. The glacial period lasted
until 18,000 yr BP in the southern
hemisphere and 14,000 yr BP in the northern
hemisphere, respectively, and then
deglaciation abruptly began. In the northern
hemisphere, the deglaciation led to the huge
melting of ice sheet from North America and
discharge to the northern North Atlantic,
resulting in the shut-down of the North
Atlantic Overturning. The consequent
cold-climate event, called Younger Dryas, was
happened at 11000 yr BP, At the beginning of
the Holocene, the climate had warmed up due
to the increase in solar radiation associated
with the change in earth’s orbital parameters.
The peak warmth occurred during the earlyto the mid-Holocene (10,000-6,000 yr BP)
when surface temperature was higher 1-4℃
regionally and the climate was overall wetter
than present. In particular, an increased
summer solar radiation in the northern
hemisphere enhanced summer monsoon,
resulting in the increase in precipitation over
most Asia. Since the mid-Holocene, the
climate began to cool gradually up to the

1-8

Kim, Seong-Joong and Young-Gyu Park. 2008.
“Glacial Ocean Circulation and Property
Changes in the North Pacific”.
Atmosphere-Ocean, 46(2): 257-275.
doi: 10.3137/ao.460205
The glacial property and circulation changes
in the North Pacific Ocean are investigated
using a coupled ocean-atmosphere-sea ice
climate model. With glacial boundary
conditions, an increase in potential density in
upper layers of the northern North Pacific
makes the water column highly unstable and
eventually results in the enhancement of the
North Pacific Intermediate Water (NPIW)
production, in consistent with proxy
evidence. The NPIW outflow reaches deeper
layers than in present, but largely confined to
the North Pacific. The increase in potential
density is predominantly due to the increase
in salinity and secondarily decreases in
temperature. The increase in surface salinity
is especially high in the Sea of Okhotsk and
the western Bering Sea, which are the
possible source areas of the glacial NPIW
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differences between model and observations.
There are also significant upland temperature
changes in the best resolved tropical
mountain belt (the Andes). We provisionally
attribute this result in part as resulting from
decreased lateral mixing between ocean and
land in a model with more model grid cells. A
longstanding model-data discrepancy
therefore appears to be resolved without
invoking any unusual model physics. The
response of the Asian summer monsoon can
also be more clearly linked to local geography
in the highresolution model than in the
low-resolution model; this distinction should
enable more confident validation of climate
proxy data with the high-resolution model.
Elsewhere, an inferred salinity increase in the
subtropical North Atlantic may have
significant implications for ocean circulation
changes during the LGM. A large part of the
Amazon and Congo Basins are simulated to be
substantially drier in the ice age—consistent
with many (but not all) paleo data. These
results suggest that there are considerable
benefits derived from high-resolution model
regarding regional climate responses, and
that observationalists can now compare their
results with models that resolve geography at
a resolution comparable to that which the
proxy data represent.

production. In these regions, an increase in
brine release due to the marked increase in
sea ice, the excessive evaporation over
precipitation, and the reduction in river
discharge contribute to the increase in
surface salinity. In short, reduction in
freshwater input to the northern North
Pacific is mainly responsible for the increase
in the production and outflow of glacial NPIW.

1-9

Kim, Seong-Joong, Thomas J. Crowley, David
Erickson, Bala Govindasamy, Phillip B. Duffy,
and Bang Yong Lee. 2008. “High-resolution
climate simulation of the last glacial
maximum”. Climate Dynamics, 31: 1-16.
doi: 10.1007/s00382-007-0332-z
The climate of the last glacial maximum
(LGM) is simulated with a high-resolution
atmospheric general circulation model, the
NCAR CCM3 at spectral truncation of T170,
corresponding to a grid cell size of roughly 75
km. The purpose of the study is to assess
whether there are significant benefits from
the higher resolution simulation compared to
the lower resolution simulation associated
with the role of topography. The LGM
simulations were forced with modified
CLIMAP sea ice distribution and sea surface
temperatures (SST) reduced by 1℃, ice sheet
topography, reduced CO2, and 21,000 BP
orbital parameters. The high-resolution
model captures modern climate reasonably
well, in particular the distribution of heavy
precipitation in the tropical Pacific. For the ice
age case, surface temperature simulated by
the high-resolution model agrees better with
those of proxy estimates than does the
low-resolution model. Despite the fact that
tropical SSTs were only 2.1℃ less than the
control run, there are many lowland tropical
land areas 4−6℃ colder than present.
Comparison of T170 model results with the
best constrained proxy temperature
estimates (noble gas concentrations in
groundwater) now yield no significant

1-10 Laaksonen, A., M. Kulmala, C. D. O'Dowd, J.
Joutsensaari, P. Vaattovaara, S. Mikkonen, K.
E. J. Lehtinen, L. Sogacheva, M. Dal Maso, P.
Aalto, T. Petäjä, A. Sogachev, Y. J. Yoon, abd 18
others. 2008. “The role of VOC oxidation
products in continental new particle
formation”. Atmospheric Chemistry and
Physics, 8: 2657-2665.
Aerosol physical and chemical properties and
trace gas concentrations were measured
during the QUEST field campaign in
March−April 2003, in Hyytiälä, Finland. Our
aim was to understand the role of oxidation
products of VOC’s such as mono- and
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Quaternary International, 176-177: 3-12.
doi: 10.1016/j.quaint.2007.03.021

sesquiterpenes in atmospheric nucleation
events. Particle chemical compositions were
measured using the Aerodyne Aerosol Mass
Spectrometer, and chemical compositions of
aerosol samples collected with low-pressure
impactors and a high volume sampler were
analysed using a number of techniques. The
results indicate that during and after new
particle formation, all parti-cles larger than
50nm in diameter contained similar organic
substances that are likely to be mono- and
sesquiterpene oxidation products. The
oxidation products identified in the high
volume samples were shown to be mostly
aldehydes. In order to study the composition
of particles in the 10-50 nm range, we made
use of Tandem Differential Mobility Analyzer
results. We found that during nucleation
events, both 10 and 50 nm particle growth
factors due to uptake of ethanol vapour
correlate strongly with gas-phase
monoterpene oxidation product (MTOP)
concentrations, indicating that the organic
constituents of particles smaller than 50nm in
diameter are at least partly similar to those of
larger particles. We furthermore showed that
particle growth rates during the nucleation
events are correlated with the gas-phase
MTOP concentrations. This indicates that VOC
oxidation products may have a key role in
determining the spatial and temporal features
of the nucleation events. This conclusion was
supported by our aircraft measurements of
new 3-10 nm particle concentrations, which
showed that the nucleation event on 28
March 2003, started at the ground layer, i.e.
near the VOC source, and evolved together
with the mixed layer. Furthermore, no new
particle formation was detected upwind away
from the forest, above the frozen Gulf of
Bothnia.

The semi-enclosed deep marginal East Sea is
known by limited sill flow and low
sea-surface salinity during the last glacial
maximum (LGM) when sea level was about
130 m lower than the present level. Although
three straits (the Tsugaru, the Soya and the
Tartar) with shallower than 130 m sills were
completely closed, the Korea Strait with a
maximum sill depth of 140 m seems to have
persisted as a partial connection to the East
Sea, allowing a sill flow. The volume transport
at the Korea Strait during the LGM is
estimated at approximately 0.3−1.1×1012
m3/yr, by using bathymetry, seismic
reflection profiles and current data. The low
sea-surface salinity has been explained by the
East China Sea Coast Water (ECSCW) and high
precipitation. However, the existing
geological observations indicate that
precipitation was reduced in the glacial East
Sea. The high-resolution numerical
simulation results predict that evaporation
(2.16 mm/day) exceeded precipitation (1.43
mm/day), further suggesting net evaporation
(evaporation minus precipitation) rates
(0.2×1012 m3/yr) over the LGM East Sea. This
signifies that the precipitation was not the
factor lowering surface paleosalinity and that
the paleo-Tsushima Water carried a huge
amount of freshwater from the ECSCW than
previously expected. The calculated surplus
evaporation (0.2×1012 m3/yr) and sill flow
(0.3−1.1×1012 m3/yr) are not identical, but
they could be oceanographically considered
as similar. The comparison between both
values implies that most of the throughflow
ultimately escaped the East Sea through the
evaporation process during the LGM. The
regional sea level in the almost isolated East
Sea might be largely maintained by a rough
balance between incoming throughflow and
outgoing evaporation during the LGM. The
geographic restriction due to lowered sea
level and lower surface salinity by limited

1-11 Lee, Eunil, Seongjoong Kim, and Seungil Nam.
2008. “Paleo-Tsushima Water and its effect on
surface water properties in the East Sea
during the last glacial maximum: Revisited”.
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1-13 Lü, Jun-mei, Jian-Hua Ju, Seong-Joong Kim,
Ju-Zhang Ren, Yu-Xiang Zhu. 2008. “Arctic
Oscillation and the autumn/winter snow
depth over the Tibetan Plateau”. Journal of
Geophysical Research, 13: D14117(1-9).
doi: 10.1029/2007JD009567

vertical mixing in the glacial East Sea are
analogous to modern oceanographic features
in the Black Sea.

1-12 Lee, Hyun-Woo, Kitack Lee, and Bang-Young
Lee. 2008. “Prediction of Surface Ocean pCO2
from Observations of Salinity, Temperature
and Nitrate: the Empirical Model
Perspective”. Ocean Science Journal, 43(4):
195-208.

The present study examines the relationship
between the Arctic Oscillation (AO) and the
autumn/winter snow depth over the Tibetan
Plateau. Results show that there exists
significant correlation between the AO and
the Tibetan Plateau snow depth on
interdecadal time scale. The AO and the snow
depth over the Tibetan Plateau experienced
interdecadal regime shift in the late 1970’s.
Before the late 1970’s when the AO was in its
interdecadal negative phase, the snow depth
over the Tibetan Plateau increased in fall, and
then decreased in following winter. On the
contrary, when the AO has entered its
interdecadal positive phase since the early
1980’s, the snow depth decreased in fall, but
increased in winter. The vertical propagation
of Rossby waves is proposed to explain the
physical process linking the AO with the snow
depth. Anomalously excessive fall snow depth
over the Tibetan Plateau amplifies
orographically forced upward stationary
waves. The snow-forced changes in
stratosphere are not identified until later in
the winter season when Rossby waves
propagate into the stratosphere and the AO
becomes negative. In winter, when the
troposphere and stratosphere are actively
coupled, the downward propagation of
Rossby waves associated with the positive AO
phase modulates the atmospheric circulation
in the troposphere, and causes the abnormal
increase of snow depth over the Tibetan
Plateau.

This paper evaluates whether a
thermodynamic ocean-carbon model can be
used to predict the monthly mean global
fields of the surface-water partial pressure of
CO2 (pCO2SEA) from sea surface salinity (SSS),
temperature (SST), and/or nitrate (NO3)
concentration using previously published
regional total inorganic carbon (CT) and total
alkalinity (AT) algorithms. The obtained
pCO2SEA values and their amplitudes of
seasonal variability are in good agreement
with multi-year observations undertaken at
the sites of the Bermuda Atlantic Timeseries
Study (BATS) (31°50'N, 60°10'W) and the
Hawaiian Ocean Time-series (HOT) (22°45'N,
158°00'W). By contrast, the empirical models
predicted CT less accurately at the Kyodo
western North Pacific Ocean Time-series
(KNOT) site (44°N, 155°E) than at the BATS
and HOT sites, resulting in greater
uncertainties in pCO2SEA predictions. Our
analysis indicates that the previously
published empirical CT and AT models provide
reasonable predictions of seasonal variations
in surface-water pCO2SEA within the (sub)
tropical oceans based on changes in SSS and
SST; however, in high-latitude oceans where
ocean biology affects CT to a significant
degree, improved CT algorithms are required
to capture the full biological effect on CT with
greater accuracy and in turn improve the
accuracy of predictions of pCO2SEA.

1-14 Park, Tae-Won, Jee-Hoon Jeong, Chang-Hoi
Ho, and Seong-Joong Kim. 2008.
“Charactersistics of Atmospheric Circulation
Associated with Cold Surge Occurrence in
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are measured almost continuously by a
nephelometer in Seoul for a period of 13
months (February 2007-February 2008),
which includes two weeks break in August
2007 for measurements at Daegwallyeong
and YoungJongdo. The mean of the daily
average scattering coefficients at λ=550 nm is
194.1±144.2 Mm-1 and the minimum and
maximum are 14.3 Mm-1 and 998.1 Mm-1,
respectively. The scattering coefficient shows
a general increasing trend with atmospheric
relative humidity (RH). When the data are
classified according to weather conditions,
the days with no major weather events show
the smallest scattering coefficient and also the
lowest RH. Surprisingly haze/fog days show
the largest scattering coefficient and Asian
dust days comes in second. Although the
variation is large within a season, winter
shows the largest and autumn shows the
smallest scattering coefficient. The average
Ǎngström exponent is 1.40 ± 0.32 for the
entire Seoul measurement. As expected, Asian
dust days show the smallest Ǎngström
exponent and haze/fog days are the next,
suggesting more efficient hygroscopic growth
of aerosols for this weather condition. Aerosol
scattering coefficient seems to show better
correspondence with CCN concentration
rather than total aerosol concentration, which
may indicate that CCN active aerosols are also
good scattering aerosols.

East Asia: A Case Study During 2005/2006”.
Advances in Atmospheric Sciences, 25(5):
791-804.
doi: 10.1007/s00376-008-0791-0
The characteristics of the upper-level
circulation and thermodynamical properties
for the period when two distinct cold surges
broke out over East Asia during the 2005/06
winter are investigated. From early December
2005 to early January 2006, exceptionally
cold weather lasted for approximately one
month due to two successive cold surges that
took place on 2 December 2005 and 2 January
2006, respectively. This study reveals that
both involve the upper-tropospheric
circulation, which induces the amplification
and expansion of the surface Siberian high
toward East Asia, but arose from different
causes: the former is caused by the
upper-level blocking originated from the
North Pacific and the latter is caused by the
upper-level wave train across the Eurasian
Continent. In particular, it is suggested that
the lower-tropospheric anomalous wind
caused by upper-level circulation anomalies
and a steep meridional temperature gradient
amplified by phase-locked annual cycle
combined to induce very strong cold
advection in East Asia, which resulted in
exceptionally cold weather that lasted for
several weeks. The present results emphasize
that the characteristics of the
upper-tropospheric circulation can be
considered as important precursors to cold
surge occurrences in East Asia

1-16 Yoo, Kyu-Cheul, Ho Il Yoon, Jae Il Lee, and
Hyoun Soo Lim. 2008. “Glaciomarine
sedimentation on the continental rise from
the Bellingshausen Sea, West Antarctica”.
Journal of the Geological Society of Korea,
44(1): 15-31.

1-15 Shim, Sungbo, Young Jun Yoon, Seong Soo
Yum, Joo Wan Cha, Jong Hwan Kim, Jhoon
Kim, and Bang-Yong Lee. 2008.
“Nephelometer Measuremen of Aerosol
Scattering Coefficients at Seoul”. Atmosphere,
18(4) : 459-473.

The effects of glaciomarine sedimentary
processes are recognised from variation of
sedimentary facies in two deep sea cores
taken from the continental rise of the western
Antarctic Peninsula. Two sediment cores (one
gravity core and one piston core) were

Aerosol scattering coefficients for three
different wavelengths (λ=450,550,700 nm)
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transform oceanic lithosphere at >172 Ma.
East-dipping, proto-Franciscan subduction is
likely to have been initiated along this fault
zone during a plate reorganization event,
which produced the supra-subduction zone
(SSZ) peridotites in the CRO. We propose that
the remnant abyssal peridotites represent a
snapshot of the mantle wedge composition
prior to overprinting of large sectors by
hydrous melting during the subsequent
subduction-controlled SSZ processes.

visually described, logged for magnetic
susceptibility, and X-radiographed. Their
analyses were performed for grain size,
geochemistry, and clay minerals. Three
sediment types associated with distinct
sedimentary processes of last glacial,
deglaciation and Holocene are recognized: (1)
Terrigenous mud of glacial sediment
accumulated from a combination of
sedimentary processes including
contour/turbidity currents and turbid
plumes, (2) slightly bioturbated silt mud
derived from meltwater discharges, and (3)
hemipelagic mud of interglacial sediment
accumulated from the pelagic settling of
bioclasts and ice-rafted/wind-transported
detritus. Two depositional settings are
interpreted within sediment drift 1 (side of
the drift) and sediment drift 3 (top of the
upper rise), each characterized by the
dominance/interaction of one or several
depositional processes.

2-2

The Coast Range ophiolite (CRO) of California
is one of the most extensive tracts of oceanic
crust preserved in the North American
Cordillera, but its origin has long remained
controversial. We present here new data on
mineral compositions in mantle peridotites
that underlie crustal sections of the ophiolite,
and show that these are dominantly
refractory harzburgites related to high
apparent melting in a supra-subduction zone
(SSZ) setting. Abyssal peridotite
(characterized by high-Al spinels and
relatively high Ti, Na, Nd, Sm, Lu, and Hf in
pyroxene) occurs at one location where it is
associated with SSZ mantle peridotite and
volcanic rocks with both oceanic and arc-like
geochemistry. SSZ mantle peridotites
(characterized by intermediate-Cr/Al or
high-Cr spinels, and by extremely low Ti, Na,
Nd, Sm, Lu, and Hf in pyroxenes) are
associated with crustal sections containing
arc-related volcanic rocks, including
boninites. This convergence between
conclusions based on crustal lithologies and
their underlying mantle sections confirms
previous proposals that link the CRO to SSZ
processes, and seriously undermines

PART 2

Earth-System Sciences
2-1

Choi, Sung Hi, and 2 others. 2008.
“Supra-subduction and abyssal mantle
peridotites of the Coast Range ophiolite,
California”. Contributions to Mineralogy and
Petrology, 156: 551-576.
doi: 10.1007/s00410-008-0300-6

Choi, Sung Hi, and 2 others. 2008. “Initiation
of Franciscan subduction along a large-offset
fracture zone: Evidence from mantle
peridotites, Stonyford, California”. Geology,
36(8): 595-598.
doi: 10.1130/G24993A.1
We report here on the radiogenic isotope
characteristics of peridotites from one
ophiolite locale, Stonyford, in the Coast Range
ophiolite (CRO) of California, spanning the
entire observed range of upper mantle
peridotites from both abyssal and
subduction-zone settings. Based on the
Sr-Nd-Pb-Hf isotopic compositions and
estimated equilibration temperatures, we
suggest that the abyssal peridotite block
represents a remnant of large-offset
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fields for oceanic basalts, and (2) the mixing
arrays defined by peridotites/Cr-diopside
pyroxenite with their metasomatic agents,
and by the host basalt on the isotopic
correlation diagrams. These observations
suggest that (1) Al-augite pyroxenite is not
cogenetic with the Cr-diopside pyroxenite, (2)
parental melts of the pyroxenites are not
likely to be the source for the metasomatism,
and (3) the thermo/mechanically reactivated
pyroxenite and/or spinel peridotite, is not
likely to be the source for host basalt
magmatism. The Cenozoic intraplate
volcanism, therefore, must have originated in
the asthenosphere. We observe that the
relatively little-metasomatized Hannuoba
peridotites define a Lu−Hf isochron of
2587±86 Ma (2σ). This value is, within error,
indistinguishable from the Sm−Nd isochron
age of the overlying granulite terrain. We
suggest, therefore, that the Lu−Hf system can
be used to constrain the timing of lithospheric
mantle differentiation. Preservation of the
Neoarchean mantle lithosphere beneath
Hannuoba, despite the protracted
tectono-magmatic reactivation during the
Mesozoic and Cenozoic in this area, suggests
that complete removal of the lithospheric
mantle beneath East Asia by wholesale
delamination is unlikely.

hypotheses that invoke formation of the
ophiolite at a mid-ocean ridge spreading
center.

2-3

Choi, Sung Hi, and 4 others. 2008. “Mantle
dyanmics beneath East Asia constrained by
Sr, Nd, Pb and Hf isotopic systematics of
ultramafic xenoliths and their host basalts
from Hannuoba, North China”. Chemical
Geology, 248(1): 40-61.
doi: 10.1016/j.chemgeo.2007.10.008
We have determined the Sr, Nd, Pb and Hf
isotopic compositions of clinopyroxene
separated from mantle-derived ultramafic
xenoliths (six spinel peridotites, one
composite Cr-diopside pyroxenite, and one
discrete Al-augite pyroxenite) hosted by
Cenozoic alkali basalts at Hannuoba, North
China, in order to understand the nature of
the mantle source for this intraplate
volcanism, and the evolutional history of the
mantle lithosphere beneath North China
Block, a crustal fragment of the Sino-Korean
Craton. Measured Sr, Nd, Pb and Hf isotopic
compositions in the clinopyroxene grains
separated from spinel peridotite and
Cr-diopside pyroxenite (87Sr/86Sr = 0.70265
to 0.70485; 206Pb/204Pb = 17.75 to 19.15; εNd =
0 to +11; εHf = +10 to +38) display mixing
hyperbolas between DMM and EM2 on the
Sr−Pb and Nd−Pb isotope correlation
diagrams. This is distinctly different relative
to the host basalt data which show a mixture
of DMM and EM1 components on the
diagrams. We interpret this to reflect
infiltration by metasomatic agents, possibly
silicate melts having an EM2-like isotopic
signature that enriched a precursor
time-integrated depleted mantle. An Al-augite
pyroxenite also hosted by these basalts is
characterized by highly enriched Sr, Nd, and
Hf isotopic compositions (87Sr/86Sr = 0.70733;
εNd = -16; εHf = -18) with only moderately
radiogenic Pb that has a 206Pb/204Pb value of
18.23. All of these data plot outside (1) the

2-4

Choi, Sung-Hi, Won-Hie Choe, and Jong-Ik Lee.
2008. “Mantle heterogeneity beneath the
Antarctic-Phoenix Ridge off Antarctica
Peninsula”. Island Arc, 17: 172-182.
doi: 10.1111/j.1440-1738.2007.00609.x
We determined Sr, Nd and Pb isotopic
compositions for basalts recovered from the
fossilized Antarctic-Phoenix Ridge (APR) in
the Drake Passage, Antarctica, in order to
understand the nature of sub-ridge mantle
source. There are no known hotspots in close
proximity to the site. We observe that small
scale isotopic heterogeneity does exist at
shallow level in the sub-axial mantle of the
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purpose, We carried out the chemical, stable
isotopic and noble gas isotopic analyses for
eleven hot spring water and fourteen hot
spring gas samples collected from six hot
spring sites. The hot spring waters except the
Osaek hot spring water show the pH range of
7.0 to 9.1. However, the Osaek CO2-rich hot
spring water shows a weak acid of pH 5.7. The
temperature of hot spring waters in the study
area ranges from 25.7℃ to 68.3℃. Electrical
conductivity of hot spring waters varies
widely from 202 to 7,130 µS/cm. High
electrical conductivity (av., 3,890 µS/sm) by
high Na and Cl contents of the Haeundae and
the Dongrae hot spring waters indicates that
the hot spring waters were mixed with
seawater in the subsurface thermal system.
The type of hot springs in the viewpoint of
dissolved components can be grouped into
three types: (1) alkaline Na-HCO3 type
including sulfur gas of the Osaek, Baekam,
Dukgu and Chuksan hot springs, and (2)
saline Na-Cl type of the Haeundae and
Dongrae hot springs, and (3) weak acid
CO2-rich Na-HCO3 type of Osaek hot spring.
Tritium ratios of the Haeundae and the
Dongrae hot springs indicate different
residence time in their aquifers of older water
of 0.0~0.3 TU and younger water of 5.9~8.8
TU. The δ18O and δD values of hot spring
waters indicate that they originate from the
meteoric water, and that the values also
reflect a latitude effect according to their
locations. 3He/4He ratios of the hot spring
waters except Osaek CO2-rich hot spring
water range from 0.1×10−6 to 1.1×10−6 which
are plotted above the mixing line between air
and crustal components. It means that the He
gas in hot spring waters was originated
mainly from atmosphere and crust sources,
and partly from mantle sources. The Osaek
CO2-rich hot spring water shows 3.3×10−6 in
3
He/4He ratio that is 2.4 times higher than
those of atmosphere. It provides clearly a
helium source from the deep mantle.
40
Ar/36Ar ratios of hot spring water are in the
range of an atmosphere source.

APR. Enriched (E-type) mid-ocean ridge
basalts (MORB) coexist with the normal
(N-type) MORBs in this region. The E-type
basalts are (1) relatively young compared to
the N-type samples, (2) were erupted after
the extinction of the APR, and (3) have been
generated by low-degree of partial melting of
an enriched mantle source. Extinction of the
APR is likely to cause the extent of partial
melting in this region to decrease. We
interpret that the geochemically enriched
materials dispersed in ambient depleted
mantle might have been the first fraction to
melt to form the E-type basalts.

2-5

Chung, Tae Woong, Jonathan M. Lees, and
Sukyung Yoon. 2008. “Seismic Data Analysis
using the R”. Geophysics and Geophysical
Exploration, 11(4): 379-384.
R is a free software for statical computing and
graphics. It compiles and runs not only on
UNIX platforms but MS Windows. The R
commands are easy and offer interactive help.
R is used in extensive field by implementing
packages. RSEIS, the package of R, enable us
to do easy graphic process of seismic data.
Here we illustrate an example of the seismic
data process using RSEIS.

2-6

Jeong, Chan-Ho, Keisuke Nagao, Kyu-Han Kim,
Hun-Kong Choi, Hirochika Sumino, Ji-Sun
Park, Chung-Hwa Park, Jong Ik Lee, and
Soon-Do Hur. 2008. “Hydrochemistry and
Noble Gas Origin of Various Hot Spring
Waters from the Eastern area in South Korea”.
Journal of Soil and Groundwater Environment,
13(1): 1-12.
The purpose of this study is to characterize
the hydrogeochemical characteristics of hot
spring waters and to interpret the source of
noble gases and the geochemical environment
of the hot spring waters distributed along the
eastern area of the Korean peninsula. For this
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2-7 Kim, Kyu Han, Keisuke Nagao, Hirochika
Sumino, Tsuyoshi Tanaka, Takamasa Hayashi,
Toshio Nakamura, and Jong Ik Lee. 2008.
“He−Ar and Nd−Sr isotopic compositions of
late Pleistocene felsic plutonic back arc basin
rocks from Ulleungdo volcanic island, South
Korea: Implications for the genesis of young
plutonic rocks in a back arc basin”. Chemical
Geology, 253: 180-195.
doi: 10.1016/j.chemgeo.2008.05.009

in hornblende, and indicate that the magma
may be directly derived from subcontinental
lithospheric mantle metasomatized by an
ancient subduction process, or may have
formed as a mixture of MORB-like mantle and
crustal components. The radiometric ages,
geochemical and Nd−Sr isotopic signatures of
the Ulleungdo monzonites as well as the
presence of mantle-derived helium an

We report analyses of noble gases and Nd−Sr
isotopes in mineral separates and whole
rocks of late Pleistocene (＜ 0.2 Ma)
monzonites from Ulleungdo, South Korea, a
volcanic island within the back arc basin of
the Japan island arc. A Rb−Sr mineral isochron
age for the monzonites is 0.12 ± 0.01 Ma. K−Ar
biotite ages from the same samples gave
relatively concordant ages of 0.19 ± 0.01and
0.22 ± 0.01 Ma. 40Ar/39Ar yields a similar age
of 0.29 ± 0.09 Ma. Geochemical characteristics
of the felsic plutonic rocks, which are silica
oversaturated alkali felsic rocks (av., 12.5
wt% in K2O + Na2O), are similar to those of 30
alkali volcanics from Ulleungdo in terms of
concentrations of major, trace and REE
elements. The initial Nd−Sr isotopic ratios of
the monzonites (87Sr/86Sr = 0.70454−
0.71264, 143Nd/144Nd = 0.512528−0.512577)
are comparable with those of the alkali
volcanics (87Sr/86Sr = 0.70466−0.70892,
143
Nd/144Nd = 0.512521− 0.512615) erupted
in Stage 3 of Ulleungdo volcanism (0.24−0.47
Ma). The high initial 87Sr/86Sr values of the
monzonites imply that seawater and crustally
contaminated pre-existing trachytes may
have been melted or assimilated during
differentiation of the alkali basaltic magma. A
mantle helium component (3He/4He ratio of
up to 6.5 RA) associated with excess argon
was found in the monzonites. Feldspar and
biotite have preferentially lost helium during
slow cooling at depth and/or during their
transportation to the surface in a hot host
magma. The source magma noble gas isotopic
features are well preserved in fluid inclusions

2-8

Koepke, J., D. M. Christie, W. Dziony, F. Holtz,
D. Lattard, J. Maclennan, S. Park, and 3 others.
2008. “Petrography of the dike-gabbro
transition at IODP Site 1256 (equatorial
Pacific): The evolution of the granoblastic
dikes”. Geochemistry Geophysics Geosystems,
9(7): Q07O09.
doi: 10.1029/2008GC001939
The Ocean Drilling Program (ODP)/
Integrated Ocean Drilling Program (IODP)
three-leg campaign at Site 1256 (Leg 206,
Expeditions 309 and 312) provides the first
continuous in situ sampling of fast spread
ocean crust from the extrusive lavas, through
the sheeted dikes, and down into the
uppermost gabbros (Cocos plate; East Pacific
Rise; eastern equatorial Pacific). The lowest
~60 m of the dikes above the gabbros were
transformed to “granoblastic dikes” through a
metamorphic overprint characterized by
two-pyroxene domains formed under
granulite-facies conditions. Equilibrium
temperatures estimated by the two-pyroxene
thermometer range between 930℃ and
1050℃, implying that conditions within the
granoblastic zone were appropriate for
hydrous anatexis, with the potential to
generate partial melts of trondhjemitic
composition. The downhole evolution of the
granoblastic overprint is expressed by
systematic changes in texture, phase
composition, and calculated equilibrium
temperature, consistent with thermal
metamorphism by a deeper heat source.
Thermal modeling implies a long-lasting heat
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171-181.
doi: 10.1016/j.scitotenv.2008.06.022

source located beneath the granoblastic
dikes, providing thermal energy over several
thousands of years. The most likely such
source is a steady state, high-level axial
magma chamber (AMC) located at the base of
the sheeted dike section. We interpret the
interval of granoblastic dikes as part of a
dynamic conductive boundary overlying the
AMC.

2-9

A series of 42 snow samples covering over a
one-year period from the fall of 2004 to the
summer of 2005 were collected from a 2.1-m
snow pit at a high-altitude site on the
northeastern slope of Mt. Everest. These
samples were analyzed for Al, V, Cr, Mn, Co, Ni,
Cu, Zn, As, Rb, Sr, Cd, Sb, Pb, and Bi in order to
characterize the relative contributions from
anthropogenic and natural sources to the
fallout of these elements in central Himalayas.
Our data were also considered in the context
of monsoon versus non-monsoon seasons.
The mean concentrations of the majority of
the elements were determined to be at the pg
g−1 level with a strong variation in
concentration with snow depth. While the
mean concentrations of most of the elements
were significantly higher during the
nonmonsoon season than during the
monsoon season, considerable variability in
the trace element inputs to the snow was
observed during both periods. Cu, Zn, As, Cd,
Sb, and Bi displayed high crustal enrichment
factors (EFC) in most samples, while Cr, Ni, Rb,
and Pb show high EFc values in some of the
samples. Our data indicate that anthropogenic
inputs are potentially important for these
elements in the remote high-altitude
atmosphere in the central Himalayas. The
relationship between the EFC of each element
and the Al concentration indicates that a
dominant input of anthropogenic trace
elements occurs during both the monsoon
and non-monsoon seasons, when crustal
contribution is relatively minor. Finally, a
comparison of the trace element fallout fluxes
calculated in our samples with those recently
obtained at Mont Blanc, Greenland, and
Antarctica provides direct evidence for a
geographical gradient of the atmospheric
pollution with trace elements on a global
scale.

Lee, J., Y. K. Jin, J. K. Hong, and 2 others. 2008.
“Simulation of a tidewater glacier evolution in
Marian Cove, King George Island, Antarctica”.
Geosciences Journal, 12(1): 33-39.
doi: 10.1007/s12303-008-0005-x
Glacier changes in Marian Cove, King George
Island (KGI) were investigated on the basis of
observed and modeled data. Air temperature
observations for the past 51 years recorded at
the Russian Bellingshausen Station (BS) and
aerial photographs provided adequate proofs
of glacier retreat and regional warming.
One-dimensional numerical simulations with
yearly variant mass balance were performed
to evaluate the glacier advance and retreat
history. Then the models were validated by
observed data. The results indicate that the
mass balance of 0.6 m a-1 is a threshold point
determining glacier advance or retreat in
Marian Cove. The glacier changes are mainly
affected by the ice thickness at the terminus
and the local mass balance. The mass balance
also affects glacier displacement in
subsequent years. Marian Cove is probably
ice-free by 2060 under condition of present
warming trend.

2-10 Lee, Khanghyun, Soon Do Hur, Shugui Hou,
Sungmin Hong, and 6 others. 2008.
“Atmospheric pollution for trace elements in
the remote high-altitude atmosphere in
central Asia as recorded in snow from Mt.
Qomolangma (Everest) of the Himalayas”.
Science of the Total Environment, 404:
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2-11 Lee, Kyu Han, Suzuki Kazuhiro, Jong Ik Lee,
and Hyun Kyung Jang. 2008. “CHIME Ages of
Monazites from Metamorphic Rocks from the
Precambrian Gyeonggi Gneiss Complex in the
Shiheung and Seosan Group of the Gyeonggi
Massif, South Korea”. Economic and
Environmental Geology, 41(2): 173-181.

and isotope data for Meso-Cenozoic volcanic
rocks in the South Shetland Islands to gain a
better understanding of the geochemical
evolution of the mantle source region. The
studied rocks are from four volcanic islands
and range in age from 143 to 44 Ma. They
have high abundances of large ion lithophile
elements and light rare earth elements
relative to high field strength elements,
consistent with products of subduction
related magmatism. The systematic
inter-island variations are recognized from a
comprehensive examination of the trace
elements and isotopic compositions. The
degree of enrichment of Sr-Nd-Pb isotopic
compositions decreases towards younger
samples, while the ratios of fluid-mobile
elements/HFSE (Sr/Yb, Pb/Yb and U/Yb)
gradually increase. The previous studies on
these volcanic rocks concluded that the
compositional variations of the South
Shetland Islands volcanic suites were mainly
controlled by two component mixing between
altered MORB and Pacific sediments.
However, we here propose that the
compositional trends observed in the volcanic
rocks of the South Shetland Islands can be
created from the addition of a relatively
constant subduction component to
temporally varying heterogeneous mantle
sources. The higher radiogenic Pb and Sr
isotopes and lower 143Nd/ 144Nd ratios of the
older volcanic rocks from Greenwich and
Livingston islands compared to younger
rocks can be explained by the significant
influence of enriched previously
metasomatized mantle material rather than
fluids or sediment melts from the subducting
slab. In contrast, the geochemical nature of
the youngest King George Island volcanic
rocks suggests a relatively large contribution
of a slab-derived fluid component to the
magma generation, but a minor role of the
enriched component.

CHIME ages were obtained from monazites in
metamorphic rocks from the Seosan and
Siheung Groups in the Gyeonggi gneiss
complex, Korean peninsula. Monazite CHIME
ages range from 234 to 257 Ma,
corresponding to the late Permian to middle
Triassic Songrim disturbance due to the
collision event between the North and South
China blocks within the Gyeonggi gneiss
complex in the Korean peninsula. The CHIME
ages are consistent with the metamorphic
ages from the Hongseong area (231 Ma, Kim
et al., 2006) and the Odesan area (245-248
Ma, Oh et al., 2006b) in the Gyeonggi gneiss
complex and are older than those from the
Dabie-Sulu collision belt (220~242 Ma, Yang
or of., 2003; Liu et al., 2003, 2004) suggesting
that the collision between the North and
South China blocks had occurred earlier in
Korea than China.

2-12 Lee, Mi Jung, Jong Ik Lee, Won Hie Choe, and
Chung-Hwa Park. 2008. “Trace element and
isotopic evidence for temporal changes of the
mantle sources in the South Shteland Islands,
Antarctica”. Geochemical Journal, 42: 207-219.
We present Sr-Nd-Pb isotope data from the
Paleocene-Eocene volcanic rocks in King
George Island, South Shetland Islands, West
Antarctica. The initial isotopic ratios of the
analyzed samples display limited variations:
143
Nd/144Nd, 0.512790 to 0.512905 (εNd, +4.2
to +6.5); 87Sr/86Sr, 0.703342 to 0.703877 (εSr,
−15.6 to −8.0); 206Pb/204Pb, 18.48 to 18.64;
207
Pb/ 204Pb, 15.50 to 15.64; 208Pb/204Pb,
37.99 to 38.41. We interpret these data in
combination with previously published trace
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2-13 Luan, Xiwu, Jin Young Keun, and 2 others.
2008. “Characteristics of shallow gas hydrate
in Okhotsk Sea”. Science in China Series D:
Earth Sciences, 51(3): 415-421.

16.2)”. Earth and Planetary Science Letters,
272: 579-590.
doi: 10.1016/j.epsl.2008.05.021
Cu, Zn, As, Cd, Pb and Bi were determined by
Inductively Coupled Plasma Sector Field Mass
Spectrometry (ICP-SFMS) in seventy-seven
sections of the 3270 m deep ice core drilled at
Dome C at an altitude of 3233 m on the East
Antarctic plateau as part of the European
Program for Ice Coring in Antarctica (EPICA).
The depth of the section ranged from 2368.85
m (263.6 kyr BP) to 3062.13 m (672.0 kyr
BP). When combined with data previously
obtained for the upper part of the core, it
gives a detailed record of past natural
variations in the concentrations of these
heavy metals during the last eight climatic
cycles from the Holocene back to Marine
Isotopic Stage (MIS) 16.2. Concentrations of
all metals are found to have strongly varied.
For Cu, Pb, Bi and possibly Zn concentrations
appear to be closely linked with climate
conditions, with high values during glacial
maxima and much lower values during
interglacials. The situation is less clear for As
and Cd, for which variations are less clearly
linked with climate conditions. Rock and soil
dust appears to be the main source of Cu, Zn,
Bi and Pb during glacial maxima, and a
significant source for these metals during
interglacials, while As, Cd and Bi present a
more complex inputs from several sources,
with a particularly significant impact of
volcanism.

Multidisciplinary field investigations were
carried out in Okhotsk Sea by R/V Akademik
M.A. Lavrentyev (LV) of the Russian Academy
of Sciences (RAS) in May 2006, supported by
funding agencies from Korea, Russia, Japan
and China. Geophysical data including
echo-sounder, bottom profile, side-scansonar,
and gravity core sample were obtained aimed
to understand the characteristics and
formation mechanism of shallow gas
hydrates. Based on the geophysical data, we
found that the methane flare detected by
echo-sounder was the evidence of free gas in
the sediment, while the dome structure
detected by side-scan sonar and bottom
profile was the root of gas venting. Gas
hydrate retrieved from core on top of the
dome structure which was interbedded as
thin lamination or lenses with tickness
varying from a few millimeters to 3 cm. Gas
hydrate content in hydrate-bearing intervals
visually amounted to 5% - 30% of the
sediment volume. This paper argued that
gases in the sediment core were not all from
gas hydrate decomposition during the gravity
core lifting process, free gases must existed in
the gas hydrate stability zone, and tectonic
structure like dome structure in this paper
was free gas central, gas hydrate formed only
when gases over-saturated in this gas central,
away from these structures, gas hydrate could
not form due to low gas concentration.

2-15 Park, Joo Un, Kye-Hun Park, Jong Ik Lee, and
Byong-Kwon Park. 2008. “K-Ar Age of the
Plutonic Rock Fragments Discovered from the
Deception Island and Its Geologic
Implication”. Journal of the Petrological
Society of Korea, 17(1): 36-43.

2-14 Marteel, Alexandrine, Claude F. Boutron,
Carlo Barbante, Paolo Gabrielli, Giulio Cozzi,
Vania Gaspari, Paolo Cescon, Christophe P.
Ferrari, Aurélien Dommergue, Kevin Rosman,
Sungmin Hong, and Soon Do Hur. 2008.
“Changes in atmospheric heavy metals and
metalloids in Dome C (Est Antarctica) ice back
to 672.0 kyr BP (Marine Isotopic Stages

Many plutonic rock fragments of granitic
composition were collected from the
Deception Island. We obtained K-Ar ages of
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between the two GRACE satellites. Results
from this method are similar to previous
estimates, confirming this is a useful and
efficient way to study the alias problem. New
findings are (1) the period of the M2 tide alias
is about 140 d, much longer than the
predicted period (13.5 d) because of monthly
sampling of the 13.5-d period; (2) there are
two alias periods for K1 (one about 90 d and
one longer than 7 years); and (3) the slow
decay in the GRACE orbit causes tide
component aliases to differ from pure
frequencies as the orbit evolves. We also find
that aliases can contaminate in both space
and time and thus may affect estimates of
mass changes over land. Finally, we compare
the simulated S2 alias with the estimated S2
alias in GRACE data. They are similar, but our
approximate method appears to overestimate
alias error over high-latitude oceans and
along certain coastlines while
underestimating error over low-latitude
oceans.

62.5 ± 1.2 Ma 140.7 ± 2.7 Maand from the two
samples. Such result contradicts the general
belief that most of the volcanic rocks of
Deception Island are products of very recent
activities and their maximum age does not
exceed 200 ka. On the other hand, Mesozoic to
Cenozoic rocks produced by
subduction-related active magmatism have
been reported from both South Shetland
Islands and Antarctic Peninsula, located to the
north and south of the Deception Island
respectively. Also, various kinds of plutonic
rocks with granitic composition are
distributed widely. Therefore, plutonic rock
fragments with granitic composition
discovered from the Deception Island seem to
indicate their derivation by capturing granitic
crustal material underlying volcanic edifice
during the volcanic activities, instead of
differentiation from magmas related with
recent volcanism. Ages and rock types of the
plutonic rock fragments suggest arc-related
origin just as adjacent South Shetland Islands
and Antarctic Peninsula.

2-17 Seo, Ki-Weon, and 3 others. 2008. “GRACE’s
spatial aliasing error”. Geophysical Journal
International, 172: 41-48.
doi: 10.1111/j.1365-246X.2007.03611.x

2-16 Seo, K. W., and 3 others. 2008. “Gravity
Recovery and Climate Experiment (GRACE)
alias error from ocean tides”. Journal of
Geophysical Research, 113: B03405(1-10).
doi: 10.1029/2006JB004747

The GRACE satellite mission provides a
near-continuous sequence of approximately
30-d gravity field solutions in the form of
spherical harmonics (SH). Because SH
functions are global while GRACE
measurements are sensitive mainly to
variations along the ground-track,
undersampling (alias contamination) occurs.
Here we investigate how geophysical signals
are likely to cause alias error in GRACE
gravity fields. We use actual GRACE orbits and
systematically sample several types of
time-varying signals that might represent
either errors in geophysical models such as
tide models, or unmodelled geophysical
signals. We show how error in semi-diurnal
tides like S2 can alias into long period

Gravity Recovery and Climate Experiment
(GRACE) is able to observe interannual and
longer-period mass redistribution driven by
climate changes. However, alias errors due to
inaccurate ocean tide models may
contaminate these signals. To quantify this
problem, we estimate alias contamination due
to expected errors in eight tidal constituents
(Q1, O1, P1, K1, N2, M2, S2, and K2) for the period
August 2002 to February 2006. Differences
between GOT00.2 and TPXO6.2 tide models
are used as estimates of tide model errors.
The alias estimate is based on an approximate
method employing least squares fits of
spherical harmonics to potential differences
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3-2

variations in particular harmonics,
particularly as a possible error source in the
degree 2, order 0 term (C20) of GRACE fields.
We also show that aliasing associated with
non-tidal geophysical model errors is
significant at order 15 or multiples of 15, due
to the GRACE ground track spacing in
longitude. This can be predicted from Kaula’s
resonance formula and might be reduced by
suppressing amplitudes of affected
harmonics.

To assess the consequences of bottom-up
effects on phytoplankton community
composition during the rainy season,
phytoplankton levels and environmental
factors were monitored daily from 12 April to
22 July 2003 in Sagami Bay, Japan. The
relevant environmental factors were
analyzed using cross-correlation analyses.
Based on time-series analysis, low surface
salinity conditions lasting 0 or 2 days after
heavy rainfalls resulted in significant nutrient
loading, such as dissolved inorganic nitrogen
(DIN), into the coastal area. Also,
Chlorophyll-a (Chl-a) concentration
frequently increased 2 and 6 days after
rainfall. Based on the high total Chl-a
concentration, the time was divided into three
periods, from1 to 11May (Period A), 26May to
9 June (Period B) and 30 June to 22 July
(Period C). The phytoplankton assemblages
during Period A were dominated by two
dinoflagellates, Ceratium furca and
Ceratiumfusus. Prior to these species
blooming, the heterotrophic dinoflagellate
Noctiluca scintillans was dominant. During
Period B, the phytoplankton communities
were dominated primarily by the diatoms
Rhizosolenia delicatula, Hemiaulus sinensis
and Navicula spp. Finally, Cerataulina dentata,
Rhizosolenia spp., Lauderia borealis and
Neodelphineis pelagica were dominant during
Period C. After increases in phytoplankton
abundance, available nitrogen (N) and
phosphorous (P) were consumed and
exhausted, which were considered a potential
cause of the shift in the dominant organisms
from large diatoms to pico- and
nano-plankton in the low Chl-a environment.
In particular, silicate (Si) was not a major
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Baek, Seung Ho, Shinji Shinmode, Hyun-cheol
Kim, and 2 others. 2008. “Strong bottom-up
effects on phytoplankton community caused
by a rainfall during spring and summer in
Sagami Bay, Japan”. Journal of Marine Systems,
79: 253-264.
doi: 10.1016/j.jmarsys.2008.10.005

Akinori, Takahashi, Nobuo Kokubun,
Yoshihisa Mori, and Hyoung-Chul Shin. 2008.
“Krill-feeding behaviour of gentoo penguins
as shown by animal-borne camera loggers”.
Polar Biology, 31: 1291-1294.
doi: 10.1007/s00300-008-0502-4
Animal-borne camera loggers were used to
examine the patterns of prey encounter and
feeding behaviour of gentoo penguins at King
George Island, Antarctica. The still images
from the camera loggers showed that the
penguins encountered the swarms of krill for
25.5% (range: 8-38%) of their dives (> 5 m)
on average, during their foraging trips (mean
duration of 5.4 h, n = 7 trips). They
encountered krill swarms during the dives to
10−70 m depth, in pelagic as well as benthic
habitats. In the benthic habitat, the penguins
swam just above the sea Xoor and headed
downward over a krill swarm, probably using
the sea floor to assist them to feed on mobile
swarms. The shallow coastal waters would be
the important foraging habitat of gentoo
penguins breeding in King George Island.
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Island, South Shetland Islands, West
Antarctica. Quartz grains extracted from
these sediments have various undesirable
OSL properties for routine SAR-based optical
dating. For instance, the OSL signals of those
quartz grains do not have fast OSL component
that is the usual signal for optical dating. In
dose recovery test using both LM-OSL SAR
and conventional SAR procedure, the
recovered doses were lower than the given
dose by about 10 % or less. The OSL age
obtained on the basis of weighted mean De
value of 18±1 Gy was 11±1 ka, which implies
that the deglaciation near King Sejong station
may have occurred before 11±1 ka.

limiting factor for phytoplankton production,
since the Si:DIN and Si:P ratios clearly
demonstrated that there were no any
potential stoichiometric Si limitations, and
almost all silicate concentrations were
>2.0µM during this study. Our results reveal
that nutrient sources supplied by river
discharge are a main cue for strong
bottom-up effects on algal bloom succession
during the early

3-3

Choi, Jeong-Heon, Hyoun Soo Lim, Ho Il Yoon,
and 4 others. 2008. “Optical dating of sorted
circles in King George Island, South Shetland
Islands, West Antarctica as a potential time
marker for local glacier retreat”. Journal of the
Geological Society of Korea, 44(4): 523-539.

3-4

During the deglaciation period, the glaciers
dump till sediments as they melt away, thus
the depositional ages of these sediments
provide important information on the timing
of glacial retreat(the initiation and the
duration of the local deglaciation). However,
in many cases, direct dating of till sediments is
not readily possible because of a lack of
suitable material for conventional dating
methods, except where 14C dating is
applicable. In addition, optical dating on these
sediments has not been always successful
because most glacigenic deposits usually have
little chances of being exposed to sufficient
sunlight, which results in significant
overestimation in optical ages. The till
sediments, however, sometimes form a
diagnostic geomorphic structure, referred to
as sorted circle, in the active layer may move
up and down actively, and therefore some of
these particles are presumed to have chances
to be exposed to sufficient sunlight for the
latent OSL signals to be completely bleached,
which is one of the most important
prerequisite process for reliable optical
dating. To test this hypothesis, we collected
sediment samples from two sorted circles at
the elevation of 41 m and 66 m in King George

Han, Taejun, Sung-Ho Kang, and 3 others.
2008. “Physiological response of Ulva pertusa
and U. armoricana to copper exposure”.
Aquatic Toxicology, 86: 176-184.
doi: 10.1016/j.aquatox.2007.10.016
A comparative study of copper (Cu) toxicity
and tolerance in two species of Ulva from
Korea, the native Ulva pertusa and alien Ulva
armoricana, was conducted by examining the
effects on growth, pigmentation, chlorophyll
fluorescence, antioxidant capacity and nitrate
reductase activity. Toxic effects of Cu were
less expressed in U. armoricana than in U.
pertusa. At lower concentrations (25−50
gL−1), exposure to Cu did not affect thallus
growth of U. armoricana, whilst growth was
significantly reduced in U. pertusa. An
increase in chlorophyll concentrations was
observed in U. armoricana exposed up to 100
gL−1, whereas Cu caused a significant
chlorophyll reduction in U. pertusa.
Chlorophyll b was reduced to a lesser extent
than chlorophyll a by higher Cu
concentrations. In U. armoricana, the
maximum efficiency of photosystem II,
minimum fluorescence, maximum electron
transport rate and non-photochemical
quenching were unaffected by Cu except at
the highest concentration tested. U. pertusa
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surface-water environment during the
primary production, whereas more 14NO3− is
added to the seawater during the degradation
of sinking organic particles. The water-mass
mixing seems to play an important role in the
alteration of δ15N values in the deep layer
below the UCDW. Across the polar front,
nitrate concentrations of surface seawater
decrease and corresponding δ15N values
increase northward, which is likely due to the
degree of nitrate utilization during the
primary production. Based on the Rayleigh
model, the calculated ε (isotope effect of
nitrate uptake) values between 4.0‰ and
5.8‰ were validated by the previously
reported data, although the preformed
δ15NO3− initial value of UCDW is important in
the calculation of ε values.

showed a significant decrease in those
parameters at much lower Cu concentrations.
It was notable that in this alga the maximum
efficiency of photosystem II was reduced at
higher Cu concentrations than relative
electron transport rate. Elevated
concentrations of Cu induced a strong
activation of antioxidant activity in U.
armoricana, whereas the generation of high
levels of reactive oxygen species probably
decreased the non-enzymatic antioxidant
defense system in U. pertusa. An increase in
the nitrate reductase activity of U. armoricana
at 50−100 gL−1 Cu coincided with the increase
in chlorophyll contents, whereas U. pertusa
showed a significant decrease at the higher Cu
concentration. Differences in the sensitivity of
the two species of Ulva to Cu may influence
their competitive interactions in Korean
coastal waters experiencing temporal
increases in the loading of heavy metals.

3-5

3-6

Jang, Yang Hee, Boo-Keun Khim, Hyoung Chul
Shin, and 3 others. 2008. “Variation of Nitrate
Concentrations and δ 15N Values of Seawater
in the Drake Passage, Antarctic Ocean”. Ocean
and Polar Research, 30(4): 407-418.
Seawater samples were collected at discrete
depths from five stations across the polar
front in the Drake Passage (Antarctic Ocean)
by the 20th Korea Antarctic Research Program
in December, 2006. Nitrate concentrations of
seawater increase with depth within the
photic zone above the depth of Upper
Circumpolar Deep Water (UCDW). In
contrast, δ15N values of seawater nitrate
decrease with depth, showing a mirror image
to the nitrate variation. Such a distinct vertical
variation is mainly attributed to the degree of
nitrate assimilation by phytoplankton as well
as organic matter degradation of sinking
particles within the surface layer. The
preferential 14NO3− assimilation by the
phytoplankton causes 15NO3− concentration
to become high in a closedsystem

Katano, Toshiya, Shin-ichi Nakano, Osamu
Mitamura, Haruko Yoshida, Hisayuki Azumi,
Yoshiki Matsuura, Yuji Tanaka, Hiraku
Maezono, Yasuhiro Satoh, Takeshi Satoh,
Yuko Sugiyama, Yasunori Watanabe, Tetsuro
Mimura, Yuki Akagashi, Hiroshi Machida,
Valentin V. Drucker, Irina Tikhonova, Olga
Belykh, Vladimir A. Fialkov, Myung-Soo Han,
Sung-Ho Kang, and Masahito Sugiyama. 2008.
“Abundance and pigment type composition of
picocyanobacteria in Barguzin Bay, Lake
Baikal”. Limnology, 9: 105-114.
doi: 10.1007/s10201-008-0239-3
In Lake Baikal, picocyanobacteria are the
most important primary producers during
the summer. Freshwater picocyanobacteria
are discriminated into either the
phycoerythrin (PE)-rich or the phycocyanin
(PC)-rich types according to their pigment
composition. The distributions of these two
types of picocyanobacteria were investigated
in Barguzin Bay. The PC-rich type accounted
for[98% of the total picocyanobacteria at the
station near the shore of the bay where river
water flows directly in. In the offshore area of
the lake, all of the picocyanobacteria cells
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3-8 Kim, Hyun-Cheol, and 10 others. 2008.
“Distribution of Changjiang Diluted Water
Detected by Satellite Chlorophyll-a and Its
Interannual Variation during 1998-2007”.
Journal of Oceanography, 65: 129-135.
doi: 10.1007/s10872-009-0013-0

were of the PE-rich type. In addition, the
occurrence of the PC-rich type was restricted
to the station, where the attenuation
coefficient exceeded 0.25 m-1. Near the shore,
where the turbidity was high ([1 NTU), the
cell densities of both the PE- and PC-rich
types increased away from the river mouth.
This indicates that the PC-rich type cells grow
near the shore of the bay where turbidity is
high. Since the PCrich type could not grow
well when cells were incubated in offshore
lake water, restricted distribution of the
PC-rich type could also be explained by their
growth capability. The present study clearly
demonstrated the shift in the pigment type
composition of picocyanobacteria from the
coastal to the pelagic zone of Lake Baikal. The
co-existence of the two pigment types
probably enables the abundance of the
picocyanobacterial community to be stable
over a broader range of environmental
conditions than would be possible for a single
pigment type.

3-7

Sea-viewing Wide Field-of-view Sensor
(SeaWiFS) chlorophyll-a distribution in
summer in the East China Sea during
1998−2007 was analyzed. Statistical analysis
with K-means clustering technique allowed
us to define the proper satellite chlorophyll-a
concentration indicating the Changjiang
Diluted Water (CDW). The spatial
distributions of the higher satellite
chlorophyll-a concentrations (> 0.48 mg m−3)
corresponded well with the distributions of
lower salinity CDW (< 30-32) every year.
Interannual variation of the CDW area,
indicated by the high satellite chlorophyll-a,
correlated with the interannual variation of
the Changjiang summer freshwater discharge.
The correlation analysis indicated that the
CDW spread eastward in the East China Sea
with a time lag of 1 to 2 months after the
discharge.

Kim, Gwang Hoon, Tatyana, Klochkova, and
Sung Ho Kang. 2008. “Notes on freshwater
and terrestrial algae from Ny-Ålesund,
Svalbard (high Arctic sea area)”. Journal of
Environmental Biology, 29(4): 485-491.

3-9

Field survey of algae and cyanobacteria from
terrestrial and freshwater habitats in the
vicinity of arctic Ny-Ålesund, Svalbard (79°N)
(high Arctic sea area) was performed in June
2006. Species diversity and abundance were
evaluated by using epifluorescence
microscopy and culturing methods. In total,
29 taxa in 25 genera were identified, of which
Leptolyngbya spp., Trichormus sp. and
Chlamydomonas nivalis were abundantly
present in almost every sample. In several
locations, blooms were formed by species C.
nivalis, Scotiellopsis sp., Klebsormidium
flaccidum, Zygnema sp., Meridion circulare,
Tabellaria fenestrata and Fragilaria sp. Eleven
new species from this locality are described.

Lee, Kyun-Woo, S. Raisuddin, Dae-Sik Hwang,
Heum Gi Park, Hans-Uwe Dahms, In-Young
Ahn, and Jae-Seong Lee. 2008.
“Two-generation toxicity study on the
copepod model species Tigriopus japonicus”.
Chemosphere, 72: 1359-1365.
doi: 10.1016/j.chemosphere.2008.04.023
Previous studies on the intertidal copepod
Tigriopus japonicus have demonstrated that it
is a suitable model species for the assessment
of acute toxicities of marine pollutants. In
order to standardize T. japonicus for use in
environmental risk assessment involving
whole life cycle exposure, we tested nine
pollutants for their effects on growth and
reproduction during a two-generation life
cycle exposure test. Nauplii (F0) were exposed
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increased as the incubation depth in ice hole
decreased and light intensity increased. In
addition, under higher light conditions, the
relative production of proteins of the bottom
ice algae decreased whereas the lipid
proportion increased. The higher level of lipid
synthesis of the ice algae might be significant
to the nutrition of zooplankton and benthos
because lipids are the most energy dense
biomolecules.

to a range of concentrations of each chemical
in a static renewal culture system. Broods of
the second generation (F1) were subsequently
exposed to the same concentrations for one
full life cycle. Of the seven traits (nauplius
phase, development time, survival, sex ratio,
number of clutch, nauplii per clutch and
fecundity), only the length of the nauplius
phase and development time showed a
greater sensitivity to chemical exposure.
Between the two sensitive traits, the period of
the nauplius phase was more sensitive than
cohort generation time. Biocides significantly
increased the maturation period of nauplii as
well as copepodids in F0 generation. In this
study, it was demonstrated that T. japonicus
could also be used in reproduction and life
cycle tests and it provides an opportunity for
testing the chronic and subchronic toxic
effects of marine pollutants. Further
validation and harmonization in a
multi-centric study involving other
laboratories of the region will strengthen its
use as a supplement to existing model species.

3-11 Lee, Sang H., Terry Whitledge, and Sung-Ho
Kang. 2008. “Spring time production of
bottom ice algae in the landfast sea ice zone at
Barrow, Alaska”. Journal of Experimental
Marine Biology and Ecology, 367: 204-212.
doi: 10.1016/j.jembe.2008.09.018
The primary production of bottom ice algae is
an important food source for sympagic,
pelagic and benthic organisms in the Arctic
Ocean as well as Antarctic Ocean. Using
13
C−15N isotope tracers, the recent ice algal
production at Barrow during the spring
season was lower in 2003 than three decades
ago, although the maximum chlorophyll-a
concentration for the bottom ice algae was
similar to the values from previous studies.
Estimated recent new and total production
rates of the ice algae were 0.8 g C m-2 yr-1 and
2.0 g C m-2 yr-1 respectively, while the rates of
water column phytoplankton were 0.2 g C m-2
yr-1 and 0.7 g C m-2 yr-1 for the spring sampling
period in 2003. The ice algae contributed 74%
of the pelagic primary production under the
landfast sea ice at Barrow before the
phytoplankton spring bloom. At the end of the
season in 2003, a high carbon allocation of
lipids in the ice algae was found. Three
possible explanations- nutrient depletion,
increasing light, and/or changes in species
composition- were suggested for the high
carbon incorporation into lipids. This high
lipid synthesis of the bottom ice algae might
be significant to zooplankton and benthic
fauna grazers because lipids are the most

3-10 Lee, Sang H., Terry E. Whitledge, and Sung-Ho
Kang. 2008. “Carbon Uptake Rates of Sea Ice
Algae and Phytoplankton under Different
Light Intensities in a Landfast Sea Ice Zone,
Barrow, Alaska”. Arctic, 61(3): 281-291.
To determine whether nitrogen or light exerts
the most control for the rates of carbon
production of ice algae and phytoplankton
under the ice, nitrogen addition (NO3 or NH4)
and light increment experiments were
executed on the landfast sea ice of Barrow,
Alaska during the growing season in 2003 by
using a 13C−15N dual isotope tracer technique.
Based on the results, the productivity of the
bottom sea ice algae and phytoplankton at
Barrow in 2003 was limited mainly by low
light levels (approximately 0.3 % of the
surface irradiance) at the bottom of under the
snow-covered sea ice. The carbon and nitrate
uptake rates of ice algae and phytoplankton
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anticipated in the literature.

energy dense biomolecules.

3-13 Zhang, Gwang Il, Chung Yeon Hwang, Sung-Ho
Kang, and Byung Cheol Cho. 2008.
“Maribacter antarcticus sp. nov., a novel
psychrophilic bacterium isolated from a
culture of the Antarctic green alga
Pyramimonas gelidicola”. International
Journal of Systematic and Evolutionary
Microbiology, 59: 1455-1459.
doi: 10.1099/ijs.0.006056-0

3-12 Rhee, T. S., and 2 others. 2008. “Hydrogen
isotope fractionation in the photolysis fo
formaldehyde”. Atmospheric Chemistry and
Physics, 8: 1353-1366.
Experiments investigating the isotopic
fractionation in the formation of H2 by the
photolysis of CH2O under tropospheric
conditions are reported and discussed. The
deuterium (D) depletion in the H2 produced
is 500(±20)‰ with respect to the parent
CH2O. We also observed that complete
photolysis of CH2O under atmospheric
conditions produces H2 that has virtually the
same isotope ratio as that of the parent CH2O.
These findings imply that there must be a
very strong concomitant isotopic enrichment
in the radical channel (CH2O + hν → CHO + H)
as compared to the molecular channel (CH2O
+ hv → H2 + CO) of the photolysis of CH2O in
order to balance the relatively small isotopic
fractionation in the competing reaction of
CH2O with OH. Using a 1-box photochemistry
model we calculated the isotopic
fractionation factor for the radical channel to
be 0.22(±0.08), which is equivalent to a
780(±90)‰ enrichment in D of the remaining
CH2O. When CH2O is in photochemical steady
state, the isotope ratio of the H2 produced is
determined not only by the isotopic
fractionation occurring during the
photolytical production of H2 (αm) but also by
overall fractionation for the removal
processes of CH2O (αf), and is represented by
the ratio of αm/αf. Applying the isotopic
fractionation factors relevant to CH2O
photolysis obtained in the present study to
the troposphere, the ratio of αm/αf varies from
~0.8 to ~1.2 depending on the fraction of
CH2O that reacts with OH and that produces
H2. This range of αm/αf can render the H2
produced from the photochemical oxidation
of CH4 to be enriched in D (with respect to the
original CH4) by the factor of 1.2 − 1.3 as

A psychrophilic, Gram-negative, dark-orange
-pigmented bacterium, designated CL-AP4T,
was isolated from a culture of a green alga
Pyramimonas gelidicola from the Antarctic
ocean. Strain CL-AP4T grew optimally at
temperature of 10℃, in the presence of 3−4%
sea salts and pH 8. The 16S rRNA gene
sequence analysis revealed that strain
CL-AP4T belonged to the family
Flavobacteriaceae with Maribacter arcticus
KOPRI 20941T as its closest relative
(similarity of 97.2%). The following
chemotaxonomic characteristics support the
affiliation of strain CL-AP4T with the members
of the genus Maribacter, i.e. iso-C15:0 (17.2%),
iso-C15:1 (16.8%) and iso-C17:0 3-OH (14.9%)
as the dominant fatty acids. MK-6 is the major
menaquinone. DNA G+C content is 37.1 mol%.
Phylogenetic analyses of the 16S rRNA gene
sequences showed that strain CL-AP4T
formed a robust clade with M. arcticus.
However, the DNA-DNA relatedness between
CL-AP4T and M. arcticus KOPRI 20941Twas
10%, suggesting that they are genomically
distinct species. In addition, strain CL-AP4T
differed phenotypically from M. arcticus by
optimum growth temperature, hydrolysis of
starch, Tweens 40 and 80 and productions of
certain enzymes. On the basis of the results of
the polyphasic analysis, strain CL-AP4T was
classified in the genus Maribacter as a novel
species, for which the name Maribacter
antarcticus sp. nov. is proposed. The type
strain is CL-AP4T (= KCCM 90069T = JCM 15445T).
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PART 4

the Galician coast. Curiously, C. wrightii is
apparently restricted to both areas, the Ría de
Arousa and the Thau Lagoon. In addition,
many non-native species markedly
represented in Galicia since the 1980’s were
firstly reported in the Ría de Arousa.
Consequently, the Ría de Arousa should be
considered an outstanding European Atlantic
hotspot of introduced marine species similar
to the Solent region (South of England) or the
Thau Lagoon.

Life Sciences
4-1 Bárbara, Ignacio, Sook-Young Lee, Viviana
Peña, Pilar Díaz, Javier Cremades, Jung Hyun
Oak, and Han-Gu Choi. 2008. “Chrysymenia
wrightii (Rhodymeniales, Rhodophyta) a new
non-native species for the European Atlantic
Coast”. Aquatic Invasions, 3(4): 367-375.
doi: 10.3391/ai.2008.3.4.2
Chrysymenia wrightii, originally described
from Japan, was found for the first time from
the European Atlantic coast. It was collected
in several subtidal rocky bottom habitats
(9-14 meters depth) of the Ría de Arousa
(Galicia, NW Spain). In this work, a
description of Galician gametophytic and
tetrasporophytic plants is provided. They are
similar to the Mediterranean and Japanese
plants. DNA sequence data of materials from
Galicia and Korea were investigated using
nuclear SSU and ITS1-5.8S-ITS2 rDNA and
plastid rbcL sequences. No genetic variation
was observed in the SSU, and only one
substitution was detected in ITS and rbcL data
between Galician and Korean samples,
respectively. Our molecular data indicate that
the Galician populations of C. wrightii are
probably due to a recent introduction event
from the northwest Pacific. Despite the fact
that C. wrightii was formerly recorded as a
new non-native species from a Mediterranean
hotspot (Thau Lagoon, 1987-1989), it was
never reported for the European Atlantic
coast. After 30 years of its first report in the
Mediterranean Sea, the simultaneous
occurrence of C. wrightii in four subtidal
localities of NW Spain suggests that this
species may have colonized the region
unnoticed for several years which may be
related to its subtidal habitat and short life
cycle. Similarly to the Mediterranean Sea, the
introduction of C. wrightii on the European
Atlantic coasts could be enhanced by the
intensive aquaculture widely spread along

4-2

Beel, Andrew J., Charles K. Mobley, Hak Jun
Kim, and 5 others. 2008. “Structural studies of
the Transmembrane C-Terminal Domain of
the Amyloid Precursor Protein (APP): Does
APP function as a Cholesterol Sensor?”.
Biochemistry, 47(36): 9428-9446.
doi:10.1021/bi800993c
The amyloid precursor protein (APP) is
subject to alternative pathways of proteolytic
processing, leading either to production of the
amyloid-β (Aβ) peptides or to
non-amyloidogenic fragments. Here, we
report the first structural study of C99, the
99-residue transmembrane C-terminal
domain of APP liberated by β-secretase
cleavage. We also show that cholesterol, an
agent that promotes the amyloidogenic
pathway, specifically binds to this protein.
C99 was purified into model membranes
where it was observed to homodimerize.
NMR data show that the transmembrane
domain of C99 is an α-helix that is flanked on
both sides by mostly disordered
extramembrane domains, with two
exceptions. First, there is a short extracellular
surface-associated helix located just after the
site of α-secretase cleavage that helps to
organize the connecting loop to the
transmembrane domain, which is known to
be essential for Aβ production. Second, there
is a surface-associated helix located at the
cytosolic C-terminus, adjacent to the YENPTY
motif that plays critical roles in APP
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stronger by the constituents of S. alpinum, C.
regalis and C. sp. In addition, phenolic content
in these Antarctic lichen extracts was in the
range of 17−47 mg/g, supporting the
antioxidant data of TLC analysis. Thus, these
results suggest that Antarctic lichen contains
a variety of strong antioxidant constituents.
Therefore, further study of the laboratory
culture of lichen is warranted to investigate
possible commercial production, followed by
isolation and characterization of the active
antioxidant agents, which can be used against
various oxidative stress-related diseases.

trafficking and protein-protein interactions.
Cholesterol was seen to participate in
saturable interactions with C99 that are
centered at the critical loop connecting the
extracellular helix to the transmembrane
domain. Binding of cholesterol to C99 and,
most likely, to APP may be critical for the
trafficking of these proteins to
cholesterol-rich membrane domains, which
leads to cleavage by β- and γ-secretase and
resulting amyloid-β production. It is proposed
that APP may serve as a cellular cholesterol
sensor that is linked to mechanisms for
suppressing cellular cholesterol uptake.
4-4
4-3

Bhattarai, Hari Datta, Babita Paudel, Soon Gyu
Hong, Hong Kum Lee, and Joung Han Yim.
2008. “Thin layer chromatography analysis of
antioxidant constituents of lichens from
Antarctica”. Jounal of Nature Medicine, 62(4):
481-484.
doi: 10.1007/s11418-008-0257-9

Bhattarai, Hari Dtta, Babita Paudel, Hyoung
Seok Lee, Yoo kyung Lee, and Joung Han Yim.
2008. “Antioxidant Activity of Sanionia
uncinata, a Polar Moss Species from King
George Island, Species from King George
Island”. Phytotherapy Research, 22:
1635-1639.
doi: 10.1002/ptr.2538

Antioxidant agents against reactive oxygen
species can be used for several cosmetic and
medicinal applications. Methanol−water
(90:10 v/v) extracts of five polar lichen
species—namely Stereocaulon alpinum
Laurer (Stereocaulaceae); Ramalina terebrata
Hook and Taylor (Ramalinaceae); Caloplaca
sp. (Teloschistaceae); Lecanora sp.
(Lecanoraceae); and Caloplaca regalis
(Vain.)Zahlbr (Teloschistaceae) from King
George Island (Antarctica)—were analyzed
using thin layer chromatography (TLC)
followed by a DPPH
(2,2-diphenyl-1-picrylhydrazyl) spray
technique. The experimental data showed
that 33−50% of the major constituents of the
test extracts were active antioxidants.
Stereocaulon alpinum and R. terebrata
showed a higher number (50%) of
antioxidant constituents, although their
activities were comparatively weak. The
strength of antioxidant activity in terms of
discoloration of DPPH was shown to be

Antioxidant agents counter reactive oxygen
species (ROS) and can be used in cosmetic and
medicinal applications. The goal of this study
was to evaluate the antioxidant activity of an
Antarctic moss species from King George
Island (Antarctica), tentatively designated as
KSJ-M5. On the basis of morphological
characteristics, KSJ-M5 was identified as
Sanionia uncinata (Hedw.) Loeske
(Amblystegiaceae). The identification was
confirmed by comparing the partial sequence
of the ITS (internal transcribed spacer) region
with that in GenBank. The antioxidant activity
of an ethanol extract of KSJ-M5 was evaluated
by analyzing its reducing power, superoxide
scavenging activity, ABTS
[2,2′-azino-bis(3-ethylbenzthiazoline-6-sulph
onic acid)] cation scavenging activity, and
DPPH (1,1-diphenyl-2-picrylhydrazyl)
free-radical scavenging activity. The reducing
power of 1mg of KSJ-M5 extract was
equivalent to 31.9 ± 0.9µg (Mean ± SD, n=3) of
the commercial standard, BHT (butylated
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is KOPRI 20941T (=KCTC 22053T=JCM
14790T).

hydroxytoluene). IC50 values of the KSJ-M5
extract for DPPH free-radical scavenging
activity, superoxide scavenging activity, and
ABTS cation scavenging activity were found
as 356 ± 26.8µg /mL, 466.2 ± 43.4µg /mL, and
181.3 ± 12.2µg /mL, respectively. The total
phenolic content in 1 mg of KSJM5 extract was
equivalent to 12.7 ± 2.7µg of pyrocatechol.
These results clearly showed that KSJ-M5
could be an important source of natural
antioxidant agents for improved medicinal
and cosmetic applications.

4-5

4-6

Choi, Han-Gu, and 4 others. 2008.
“PHYLOGENETIC RELATIONSHIPS AMONG
LINEAGES OF THE CERAMIACEAE
(CERAMIALES, RHODOPHYTA) BASED ON
NUCLEAR SMALL SUBUNIT rDNA SEQUENCE
DATA”. Journal of Phycology, 44: 1033-1048
doi: 10.1111/j.1529-8817.2008.00554.x
Phylogenetic relationships among 69 species
of the Ceramiales (51 Ceramiaceae, six
Dasyaceae, seven Delesseriaceae and five
Rhodomelaceae) were determined based on
nuclear small subunit (SSU) rDNA sequence
data. We resolved five strongly supported but
divergent lineages among the included
Ceramiaceae: i) the genus Inkyuleea, which
weakly joins other orders of the
Rhodymeniophycidae rather than the
Ceramiales in our analyses; ii) the tribe
Spyridieae, which is sister to the remainder of
the included ceramialean taxa; iii) the
subfamily Ceramioideae, weakly including the
tribe Warrenieae; iv) the subfamily
Callithamnioideae; and v) the subfamily
Compsothamnioideae, which emerges as
sister to the Dasyaceae/ Delesseriaceae/
Rhodomelaceae complex, thus rendering the
Ceramiaceae sensu lato unequivocally
paraphyletic, as has been separately argued
on anatomical grounds by Kylin and
Hommersand. Our data support a restricted
concept of the Ceramiaceae that includes only
one of the five lineages (Ceramioideae) that
we have resolved. In addition to failing to ally
with the Ceramiales in our molecular
analyses, species of Inkyuleea also differ
substantially from other Ceramiaceae sensu
lato in details of pre- and postfertilization
development. The genus Inkyuleea is here
assigned to the Inkyuleeaceae fam. nov.,
which we provisionally retain in the
Ceramiales. Species of Spyridia also differ
from the remaining Ceramiaceae in their

Cho, Kyeung Hee, Soon Gyu Hong, Hyun Hee
Cho, Yoo Kyung Lee, Jongsik Chun, and Hong
Kum Lee. 2008. “Maribacter arcticus sp. nov.,
isolated from Arctic marine sediment”.
International Journal of Systematic and
Evolutionary Microbiology, 58: 1300-1303.
doi: 10.1099/ijs.0.65549-0
A Gram-negative, non-motile, aerobic
bacterium, designated strain KOPRI 20941T,
was isolated from a sample of marine
sediment from Ny Ålesund, Spitsbergen,
Norway. A phylogenetic analysis based on 16S
rRNA gene sequences revealed that the Arctic
isolate nested within the genus Maribacter
and showed the highest sequence similarity
(98.1 %) with respect to Maribacter orientalis
KMM 3947T. Chemotaxonomic data (DNA G+C
content of 36 mol%; MK-6 as the major
respiratory quinone and iso-C17 : 0 3-OH, C16 : 1
ω7c/iso-C15 : 0 2-OH and iso-C15 : 0 as the major
fatty acids) supported the affiliation of strain
KOPRI 20941T to the genus Maribacter. The
results of phylogenetic analyses,
physiological and biochemical tests and a
DNA−DNA reassociation test (< 54 %
relatedness) allowed genotypic and
phenotypic differentiation of the strain from
the recognized species of the genus
Maribacter. Therefore strain KOPRI 20941T
represents a novel species of the genus
Maribacter, for which the name Maribacter
arcticus sp. nov. is proposed. The type strain
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4-8 Jang, Eun Hyuk, Hyun Park, Ae Kyung Park, Jin
Ho Moon, Young Min Chi, and In Young Ahn.
2008. “Crystallization and preliminary X-ray
crystallographic studies of the ρ-class
glutathione S-transferase from the Antarctic
clam Laternula elliptica”. Acta
Crystallographica Section F, 64: 1132-1134.
doi: 10.1107/S1744309108034003

postfertilization development and, in light of
our molecular data, the genus Spyridia is
assigned to the Spyridiaceae J. Agardh. The
Callithamnioideae is strongly monophyletic
(100% in all analyses), which, in combination
with key anatomical differences, supports
elevation to family status for this lineage as
the Callithamniaceae Kützing. Similarly, the
Compsothamnioideae is solidly monophyletic
in our molecular trees and has a unique suite
of defining anatomical characters that
supports family status for a complex that we
consider includes

4-7

Glutathione S-transferases are involved in
phase II detoxification processes and catalyze
the nucleophilic attack of the tripeptide
glutathione on a wide range of endobiotic and
xenobiotic electrophilic substrates. The
ρ-class glutathione S-transferase from
Laternula elliptica was overexpressed in
Escherichia coli, purified and crystallized with
two substrates: glutathione and
1-chloro-2,4-dinitrobenzene (CDNB).
Diffraction data were collected to 2.20 Å
resolution for the glutathione-complex
crystals and to 2.00 Å resolution for the CDNB
complex crystals using a
synchrotron-radiation source. Both crystals
belonged to the C-centred monoclinic space
group C2. The unit-cell parameters for the
CDNB-complex crystals were a = 89.66, b =
59.27, c = 55.45 Å, β = 124.52°. The
asymmetric unit contained one molecule,
with a corresponding VM of 2.36 Å3 Da-1 and a
solvent content of 47.8%.

Hong, Soon Gyu, Yoo Kyung Lee, Joung Han
Yim, Jongsik Chun, and Hong Kum Lee. 2008.
“Sanguibacter antarcticus sp. nov., isolated
from Antarctic sea sand”. International
Journal of Systematic and Evolutionary
Microbiology, 58: 50-52.
doi: 10.1099/ijs.0.65031-0
A Gram-positive, yellow-pigmented
bacterium, strain KOPRI 21702T, was isolated
from sea sand on King George Island,
Antarctica. Cells were irregular rods with
peritrichous flagella; their optimum growth
temperature was 23−26℃. Phylogenetic
analysis based on 16S rRNA gene sequences
revealed that the Antarctic isolate formed a
distinct phyletic line in a clade of the genus
Sanguibacter and showed highest sequence
similarity (97.7 %) to the type strain of
Sanguibacter keddieii. The major isoprenoid
quinone, predominant cellular fatty acids and
DNA G+C content were consistent with
placement of the Antarctic isolate in the genus
Sanguibacter. Phylogenetic analysis and
differences in physiological and biochemical
characteristics between strain KOPRI 21702T
and the four recognized Sanguibacter species
indicate that the isolate represents a novel
species of this genus. The name Sanguibacter
antarcticus sp. nov. (type strain KOPRI
21702T = KCTC 13143T = JCM 14623T = DSM
18966T) is proposed for this isolate.

4-9
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Jung, Jae Yong, Ah Reum Choi, Yoo Kyung Lee,
Hong Kum Lee, and Kwang-Hwan Jung. 2008.
“Spectroscopic and photochemical analysis of
the proteorhodopsin variants on the surface
of the Arctic Ocean”. FEBS Letters, 582:
1679-1684.
doi: 10.1016/j.febslet.2008.04.025
Proteorhodopsin (PR), a retinal-containing
seven transmembrane helix protein,
functions as a light-driven proton pump.
Using PCR, we isolated 18 PR variants
originating from the surface of the Arctic
Ocean. Their absorption maxima were
between 517 and 546 nm at pH 7. One of the
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Docking to open KCNQ1 indicates that the
extracellular end of the KCNE1 TMD forms an
interface with an intersubunit cleft in the
channel that is associated with most known
gain-of-function disease mutations. Binding of
KCNE1 to this “gain-of-function cleft” may
explain how it increases conductance and
stabilizes the open state. These working
models for the KCNE1-KCNQ1 complexes may
be used to formulate testable hypotheses for
the molecular bases of disease phenotypes
associated with the dozens of known
inherited mutations in KCNE1 and KCNQ1.

isolates turned out to be identical to GPR
(green light-absorbing proteorhodopsin)
from Monterey Bay. Interestingly, 10 isolates
had replaced a tyrosine in the retinal-binding
site (Tyr200 in GPR) with Asn. They showed a
slower photocycle, more blue-shifted
absorption maxima at pH 10, and relatively
larger △H and △S of activation of the
transition between the O intermediate and
the ground state compared to GPR.

4-10 Kang, Congbao, Changlin Tian, Frank D.
Sonnichsen, Jarrod A. Smith, Jens Miller,
Alfred L. George, Carlos G. Vanoye, Hak Jun
Kim, and Charles R. Sanders. 2008. “Structure
of KCNE1 and Implications for How It
Modulates the KCNQ1 Potassium Channel”.
Biochemistry, 47: 7999-8006.
doi: 10.1021/bi800875q

4-11 Kim, Dockyu, Jihyun F. Kim, Joung Han Yim,
Soon-Kyeong Kwon, Choong Hwan Lee, and
Hong Kum Lee. 2008. “Red to Red − the Marine
Bacterium Hahella chejuensis and its Product
Prodigiosin for Mitigation of Harmful Algal
Blooms”. Journal of Microbiology and
Biotechnology, 18(10): 1621-1629.

KCNE1 is a single-span membrane protein
that modulates the voltage-gated potassium
channel KCNQ1 (KV7.1) by slowing activation
and enhancing channel conductance to
generate the slow delayed rectifier current
(IKs) that is critical for the repolarization
phase of the cardiac action potential.
Perturbation of channel function by inherited
mutations in KCNE1 or KCNQ1 results in
increased susceptibility to cardiac
arrhythmias and sudden death with or
without accompanying deafness. Here, we
present the threedimensional structure of
KCNE1. The transmembrane domain (TMD)
of KCNE1 is a curved R-helix and is flanked by
intra- and extracellular domains comprised of
R-helices joined by flexible linkers.
Experimentally restrained docking of the
KCNE1 TMD to a closed state model of KCNQ1
suggests that KCNE1 slows channel activation
by sitting on and restricting the movement of
the S4-S5 linker that connects the voltage
sensor to the pore domain. We postulate that
this is an adhesive interaction that must be
disrupted before the channel can be opened
in response to membrane depolarization.

Harmful algal blooms (HABs) or commonly
called red tides are caused by some toxic
phytoplanktons, and have made massive
economic losses as well as marine
environmental disturbances. As an effective
and environment-friendly strategy to control
HAB outbreaks, biological methods using
marine bacteria capable of killing the harmful
algae or algicidal extracellular compounds
from them are given attention. A new member
of γ-Proteobacteria, Hahella chejuensis KCTC
2396, was originally isolated from the Korean
seashore for its ability to secrete industrially
useful polysaccharides, and was
characterized to produce a red pigment. This
pigment later was identified as an alkaloid
compound, prodigiosin. During the past
several decades, prodigiosin has been
extensively studied for its medical potential
as immunosuppressants and antitumor
agents, due to its antibiotic and cytotoxic
activities. The lytic activity of this marvelous
molecule against Cochlodinium polykrikoides
cells at very low concentrations (~1 ppb) was
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catechol 1,2-dioxygenas, and protocatechuate
3,4-dioxygenase while p-hydroxybenzoate
induced only the expression of
p-hydroxybenzoate hydroxylase. When
expressed in Escherichia coli, benzoate
1,2-dioxygenase (BenABC) and
p-hydroxybenzoate hydroxylase (PobA)
transformed benzoate and
p-hydroxybenzoate into cis-benzoate
dihydrodiol and protocatechuate,
respectively.

serendipitously detected, making H.
chejuensis a strong candidate among the
biological agents for HAB control. This review
provides a brief overview of algicidal marine
bacteria and their products, and describes in
detail the algicidal characteristics,
biosynthetic process, and genetic regulation
of prodigiosin as a model among the
compounds active against red-tide organisms
from biochemical and genetic viewpoints.

4-12 Kim, Dockyu, and 4 others. 2008. “Molecular
cloning and functional characterization of the
genes encoding benzoate and
p-hydroxybenzoate degradation by the
halophilic Chromohalobacter sp. strain HS-2”.
FEMS Microbiology Letters, 280: 235-241.
doi: 10.1111/j.1574-6968.2008.01067.x

4-13 Kim, Hak Jun, Soyoung Park, Jung Min Lee,
Seungil Park, Woongsic Jung, Jae-Shin Kang,
Hyung Min Joo, Ki-Won Seo, and Sung-Ho
Kang. 2008. “Moritella dasanensis sp. nov., a
psychrophilic bacterium isolated from the
Arctic ocean”. International Journal of
Systematic and Evolutionary Microbiology, 58:
817-820.
doi: 10.1099/ijs.0.65501-0

Chromohalobacter sp. strain HS-2 was
isolated from salted fermented clams and
analyzed for the ability to grow on benzoate
and p-hydroxybenzoate as the sole carbon
and energy source. HS-2 was characterized to
be moderately halophilic, with an optimal
NaCl concentration of 10%. The genes
encoding the benzoate metabolism were
cloned into a cosmid vector, sequenced and
then analyzed to reveal the benzoate
(benABCD) and catechol (catBCA) catabolic
genes, both of which are flanked at either side
by catR (LysR-type transcriptional regulator)
and benE (membrane transport protein for
benzoate) in the gene order
catRBCAbenABCDE. Near the large cat-ben
cluster, a p-hydroxybenzoate hydroxylase
gene (pobA) and two putative regulatory
genes (pcaQ and pobR) were additionally
detected. The HS-2 genes involved in
benzoate and p-hydroxybenzoate
degradation are tightly clustered within a c.
19 kb-region, and shows a quite different
genetic organization from those of other
benzoate catabolic genes. RT-PCR
experiments show that benzoate induces the
expression of benzoate 1,2-dioxygenase,

An aerobic, motile, Gram-negative, ice-active
substance-producing, rod-shaped
psychrophile, designated strain ArB 0140T,
was isolated from seawater collected from
near a glacier in Kongsfjorden, Svalbard
Archipelago, Norway. Phylogenetic analysis
using 16S rRNA gene sequences indicated
that strain ArB 0140T showed a distinct
phyletic line within the genus Moritella.
Characteristic chemotaxonomic data
[predominant isoprenoid quinone, Q8; major
fatty acids, C14 : 0, C14 : 1, C16 : 0, C16 : 1 and C22 : 6
(docosahexaenoic acid; DHA)] also
corroborated the affiliation of strain ArB
0140(T) to the genus Moritella. The maximal
growth rate of the novel strain was observed
at 9 ℃, with a maximum temperature for
growth of 18 ℃. The genomic DNA G+C
content was 46.9 mol%. Based on the data
obtained from this polyphasic study,
including DNA-DNA relatedness,
physiological and biochemical tests and
ice-controlling activity, strain ArB 0140T was
found to be genetically and phenotypically
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doi: 10.1016/j.chemosphere.2007.11.067

different from other recognized species of the
genus Moritella. Therefore strain ArB 0140T
represents a novel species, for which the
name Moritella dasanensis sp. nov. is
proposed. The type strain is ArB 0140T
(=KCTC 10814T=KCCM 42845T=JCM 14759T).

We report here the full-length cDNA sequence
of metallothionein (MT) gene from an
anadromous river pufferfish, Takifugu
obscurus (order: Tetradotiformes; family:
Tetradontidae). Phylogenetic relationship
analysis revealed that the identified MT has
high sequence similarity with many
Perciformes fish species. The tissue
distribution and concentration- and
time-dependent expression of MT mRNA
were studied in fish exposed to cadmium.
Liver showed the highest level of MT gene
expression followed by other tissues (brain,
gill and kidney) in response to cadmium
exposure. Muscle showed a weak expression
response of MT gene. Time-course study
revealed highest early phase (at 6 h)
expression in the brain and late persistence of
induction in the intestine. MT mRNA
expression showed a concentrationdependent expression in all the tissues.
However, induction in brain and liver
occurred at much lower concentrations as
compared to other tissues. Our results
demonstrate that MT in T. obscurus is induced
by cadmium exposure which indicates that it
plays a functionally conserved function of
metal detoxification.

4-14 Kim, Il-Chan, Chang-Eun Lee, Hyun Hee Cho,
Soon Gyu Hong, Jin Sung Lee, Hyoungseok Lee,
and Hong Kum Lee. 2008. “Molecular Cloning
and Expression of the Mitochondrial 60-kDa
Heat shock protein from an Arctic Copepod
Calanus glacialis”. Genes & Genomics, 30(2):
101-111.
Heat shock proteins (Hsps) play an essential
role in cell defense against cell damages by
several environmental and physiological
stresses. We cloned and sequenced full-length
heat shock protein 60-kDa (Hsp60) from the
Arctic copepod Calanus glacialis cDNA. The
complete nucleotide sequence of Calanus
glacialis Hsp60 (CgHsp60) gene contained
2,092 bp in length. The open reading frame
(ORF) was 1,743 bp flanked by a 5'-UTR of 90
bp and a long 3'-UTR of 259 bp, and encoded a
putative protein of 581 amino acids with a
calculated molecular weight of 62 kDa. It
showed high similarity to those of Culicoides
variipennis (73%), Aedes aegypti (72%), and
Tribolium castaneum (71%) at the amino acid
sequence level. In phylogenetic analysis, it
clustered with other arthropods sequences.
We also confirmed that the recombinant
protein of C. glacialis Hsp60 by the SDS-PAGE
and immunoblotting analysis after expression
of recombinant gene construct in Escherichia
coli.

4-16 Kim, Kyoung Sun, Bo Kwang Kim, Hak Jun
Kim, and 3 others. 2008. “Pancreatic
lipase-related protein (PY-PLRP) highly
expressed in the vitellogenic ovary of the
scallop, Patinopecten yessoensis”. Comparative
Biochemistry and Physiology, Part B, 151(1):
52-58.
doi: 10.1016/j.cbpb.2008.05.009
A cDNA (1206 bp) encoding a pancreatic
lipase-related protein (PY−PLRP) was
obtained from the ovary of the scallop,
Patinopecten yessoensis, using a differentially
expressed gene system. The open reading
frame specified a protein containing 353

4-15 Kim, Jin-Hyoung, Soon-Young Wang, Il-Chan
Kim, and 4 others. 2008. “Cloning of a river
puffer fish (Takifugu obscurus)
metallothionein cDNA and study of its
induction profile in cadmium-exposed fish”.
Chemosphere, 71: 1251-1259.
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12 components included in basal medium,
NaHCO3, Na2SiO3, NH4NO3, Na2SO4, and CaCl2
were determined to be important for
prodigiosin production. The medium
formulation was finally optimized using a
Box-Behnken design as follows: 1% sucrose;
0.4% peptone; 0.1% yeast extract; and (g/ℓ):
NaCl, 20.0; Na2SO4, 9.0; CaCl2, 1.71; KCl, 0.4;
and (mg/ℓ): H3BO3, 10.0; KBr, 50.0; NaF, 2.0;
NaHCO3, 45.0; Na2SiO3, 4.5; NH4NO3, 4.5. The
predicted maximum yield of prodigiosin in
the optimized medium was 1.198 g/ℓ by the
Box-Behnken design, whereas the practical
production was 1.495 g/ℓ, which was three
times higher than the basal medium (0.492
g/ℓ).

amino acids (~38 kDa). The N-terminal
catalytic domain, which contained the
catalytic triad of serine, aspartate, and
histidine residues, 10 cysteine residues
involved in disulfide bridges, and the
conserved lid domain, indicated that the
protein would be catalytically active.
However, PY− PLRP lacked the C-terminal
colipase-binding domain present in
mammalian PLRPs. Sequence analysis of the
catalytic domains of PY−PLRP with members
of the pancreatic triglyceride lipase (PTL)
family suggested that PY−PLRP was related to
mammalian PLRP1, PLRP2, and PTL.
End-point reverse transcriptase-polymerase
chain reaction (RT-PCR) after 25 cycles
showed that PY−PLRP was expressed at a high
level in the ovary and at low levels in testis
and mantle; expression was not detected in
gill, digestive gland, and adductor muscle.
Quantitative PCR of RNA from ovaries at
different stages of development showed that
PY−PLRP was expressed at a significantly
higher level in the late growth stage than in
the ripe and spent stages. These data suggest
that PY−PLRP plays a role in lipid metabolism
associated with oocyte maturation and
vitellogenesis that occurs during ovarian
growth.

4-18 Kim, Sung Jin, Hong Kum Lee, Yoo Kyung Lee,
and Joung Han Yim. 2008. “Mutant Selection
of Hahella chejuensis KCTC 2396 and
Statistical Optimization of Medium
Components for Prodigiosin Yield-Up”. The
Journal of Microbiology, 46(2): 183-188.
doi: 10.1007/s12275-008-0037-y
Prodigiosin is a natural red pigment with
algicidal activity against Cochlodinium
polykrikoides, a major harmful red-tide
microalga. To increase the yield of
prodigiosin, a mutant of Hahella chejuenesis
KCTC 2396, assigned M3349, was developed
by an antibiotic mutagenesis using
chloramphenicol. When cultured in
sucrose-based Marine Broth medium (SMB),
M3349 could produce prodigiosin at
1.628±0.06 g/L, while wild type producing at
0.658±0.12 g/L under the same conditions. To
increase the yield of prodigiosin production
by M3349, significant medium components
were determined using a two-level
Plackett-Burman statistical design technique.
Among fourteen components included in SMB
medium, NaCl, Na2SiO3, MgCl2, H3BO3,
Na2HPO4, Na2SO4, and CaCl2 were determined
to be important for prodigiosin production.
The medium formulation was finally

4-17 Kim, Sung Jin, Hong Kum Lee, and Joung Han
Yim. 2008. “Statistical Optimization of
Medium Components for the Production of
Prodigiosin by Hahella chejuensis KCTC
2396”. Journal of Microbiology and
Biotechnology, 18(8): 1903-1907.
doi: 10.4014/jmb.0800.118
Prodigiosin is a natural red pigment with
algicidal activity against Cochlodinium
polykrikoides, a major harmful redtide
microalga. To increase the yield of prodigiosin
production by Hahella chejuensis KCTC 2396,
significant medium components were
determined using a two-level PlackettBurman statistical design technique. Among
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of extracellular stimuli. We examined
whether MAPK is involved in the signaling
process in the early step of nodule formation.
Genistein induced culture filtrate (GCF) of
Bradyrhizobium japonicum was prepared for
inducing early response of soybean root hair
by Nod factor. Upon treatment, several types
of root hair deformation were seen,
demonstrating that GCF contains active Nod
factor molecules. In gel kinase assay showed
that treatment of GCF to soybean roots
induced the rapid activation of two protein
kinases with molecular masses of 47 kDa and
44 kDa, which phosphorylate myelin basic
protein (MBP). To identify the activated
kinase, an antibody against GMK1 (Glycine
max MAP kinase 1) was prepared based on
the information from SIMK (one of alfalfa
MAP kinases) and soybean EST database.
Immunocomplex kinase assay with the GMK1
specific antibody reveals that the activated 47
kDa kinase in GCF treated soybean seedlings
is indeed GMK1. Consistent with many other
MAP kinases GMK1 is likely to be under
post-translational regulation. Considering
these results and previous reports from
soybean, GMK1 seems to be a signaling
mediator with broad range of stimuli
including fungal elicitor, wounding and
symbiotic interaction between soybean and B.
japonicum.

optimized using a Box-Behnken design as
follows: sucrose 10.0, peptone 8.0, yeast
extract 2.0, NaCl 10.0, Na2SO4 12.0, CaCl2 1.8,
MgCl2 0.7 g/L; and H3BO3 22.0, Na2HPO4 20.0,
Na2SiO3 8.0 mg/L. The predicted maximum
yield of prodigiosin in the optimized medium
was 2.43 g/L by the Box-Behnken design,
while the practical production was
2.60±0.176 g/L, which was 3.9 times higher
than wild type with SMB Medium (0.658 g/L).

4-19 Lee, Eun Young, Joung Soo Lim, Hwan Oh, Jae
Yeon Lee, Seog Ku Kim, Yoo Kyung Lee, and
Keun Kim. 2008. “Removal of Heavy Metals by
Enriched Consortium”. The Journal of
Microbiology, 46(1): 23-28.
doi: 10.1007/s12275-007-0131-6
An enriched consortium from a lake-sediment
was developed to remove heavy metals such
as Cu, Pb, Cr, Ni, and Zn. The removal
efficiency of heavy metals in shaking
condition was generally higher than that in
static condition. After 15th enrichment with
average 100 ppm of various heavy metals, the
removal efficiencies of heavy metals in static
and shaking were 95-100% and 99-100%
depending on the heavy metal, respectively.
An aerobically grown pure culture isolated
from the enriched culture was analyzed by
16S rRNA sequencing and identified as
Ralstonia sp. HM-1. This strain could remove
various heavy metals with 97-100% of
efficiency from average 100 ppm.

4-21 Lee, Hyoungseok, and 8 others. 2008. “A
Sterol Biosynthetic Gene AtCYP51A2
Promoter for Constitutive and Ectopic
Expression of Transgene in Plants”. Journal of
Plant Biology, 51(5): 359-365.

4-20 Lee, Hyoungseok, and 5 others. 2008.
“Mitogen-Activated Protein Kinase Is
Involved in the Symbiotic Interaction
between Bradyrhizobium japonicum
USDA110 and Soybean”. Journal of Plant
Biology, 51(4): 291-296.

Arabidopsis CYP51A2 (AtCYP51A2) that
mediates sterol 14α-demethylation step in de
novo sterol biosynthesis was constitutively
and highly expressed in all plant tissues (Kim
et al., 2005). By taking advantage of the
molecular features of AtCYP51A2 gene
expression and the fundamental role of sterol
biosynthesis in plant cells, we aimed to

Mitogen-activated protein kinase (MAPK)
plays an important role in mediating the
intracellular transmission and amplification
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unigene clusters consisting of 243 consensus
and 956 singleton sequences. Using similarity
searches against several public databases, we
constructed a functional classification of the
ESTs into categories such as genes related to
responses to stimuli, as well as
photosynthesis and metabolism. Real-time
PCR analysis of various stress responsive
genes revealed different patterns of
regulation in the different environments,
suggesting that these genes are involved in
responses to specific environmental factors.

develop a plant derived promoter for the
constitutive and ectopic expression of
transgene in plants. Comparative GUS
expression analysis between transgenic
Arabidopsis lines for AtCYP51A2::GUS and
those for 35S::GUS revealed that the activity of
AtCYP51A2 promoter was comparable to that
of 35S promoter, when the enzymatic activity
and the protein level were analyzed.
Furthermore, AtCYP51A2 promoter was also
constitutively active in transgenic tobacco,
indicating that 5’ regulatory elements could
be conserved among CYP51 promoters of
dicot plants. Homologue of AtCYP51A2 was
identified from rape seed, a crop species
closely related to Arabidopsis, and also
showed constitutive tissue expression
pattern, implying possible application of
AtCYP51A2 promoter to this crop species.
Based on these results, we developed a new
binary vector system with the plant derived
AtCYP51A2 promoter, which would be able to
constitutively and ectopically drive transgene
in various dicotyledonous plants.

4-23 Lee, Jin Sung, Hong Kum Lee, Jae-Seoun Hur,
Mikhail Andreev, and Soon Gyu Hong. 2008.
“Diversity of the Lichenized Fungi in King
George Island, Antarctica, Revealed by
Phylogenetic Analysis of Partial Large Subunit
rDNA Sequences”. Journal of Microbiology and
Biotechnology, 18(6): 1016-1023.
Lichens are predominant and important
components of flora in the terrestrial
ecosystem of Antarctica. However, relatively
few researches on the phylogenetic position
of Antarctic lichen-forming fungi have been
accomplished. In this study, partial sequences
of nuclear large subunit rDNAs from 50
Antarctic specimens were obtained and the
phylogeny was reconstructed. Antarctic
lichen species were distributed in 4 orders,
including the monophyletic order Agyrales,
paraphyletic orders Pertusariales and
Teloschistales, and polyphyletic order
Lecanorales. Species diversity was highest in
the order Lecanorales, followed by
Teloschistales and Pertusariales. Based on the
phylogeny and sequence similarity analyses,
it is proposed that the taxonomy of
Stereocaulon alpinum, Physcia caesia, Usnea
aurantiacoatra, and Cladonia species should
be revised by careful examination of their
phenotypic and molecular characteristics. Six
species known to be endemic to Antarctica,
Catillaria corymbosa, Himantormia lugubris,
Leptogium puberulum, Pertusaria pertusa,

4-22 Lee, Hyoungseok, Hyun Hee Cho, Il-Chan Kim,
Joung Han Yim, Hong Kum Lee, and Yoo Kyung
Lee. 2008. “Expressed Sequence Tags
Analysis of Deschampsia antarctica from King
George Island, Antarctica”. Molecules and
Cells, 25(2): 258-264.
Deschampsia anatarctica is the only monocot
that thrives in the tough conditions of the
Antarctic region. It is an invaluable resource
for the identification of genes associated with
tolerance to various environmental
pressures. In order to identify genes that are
differentially regulated between
greenhouse-grown and Antarctic field-grown
plants, we initiated a detailed gene expression
analysis. Antarctic plants were collected and
greenhouse plants served as controls. Two
different cDNA libraries were constructed
with these plants. A total of 2,112 cDNA
clones was sequenced and grouped into 1,199
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4-25 Lee, Young_Mi, Sheikh Raisuddin, Jae-Sung
Rhee, Jang-Seu Ki, Il-Chan Kim, and Jae-Seong
Lee. 2008. “Modulatory effect of
environmental endocrine disruptors on N-ras
oncogene expression in the hermaphroditic
fish, Kryptolebias marmoratus”. Comparative
Biochemistry and Physiology, Part C, 147:
299-305.
doi :10.1016/j.cbpc.2007.11.006

Rhizoplaca aspidophora, and Umbilicaria
antarctica, formed unique lineages, implying
independent origins in the Antarctic area.

4-24 Lee, Sungn Gu, Hye Yeon Koh, Hong Kum Lee,
and Joung Han Yim. 2008. “Possible Roles of
Antarctic Krill Proteases for Skin
Regeneration”. Ocean and Polar Research,
30(4): 467-472.

Kryptolebias marmoratus is the only known
internally self-fertilizing vertebrate. It shows
high susceptibility to many chemical
carcinogens and has been proposed as a
potential cancer model species alternative to
mammals. Since use of this fish species is
expected to rise in cancer research, regulation
of oncogenes from K. marmoratus needs
proper understanding. We cloned and
deduced full-length sequence of cDNA of Nras
oncogene from K. marmoratus. Study of
expression profile of N-ras by using
quantitative real-time RT-PCR revealed that
brain had the highest level of expression
compared to other tissues. Some embryonic
stages showed more N-ras expression than
juveniles and adults. Exposure to two
environmental endocrine disrupting
chemicals (EDCs), bisphenol A (BPA) and
4-nonylphenyl (NP) caused up-regulation of
N-ras in gonad, intestine and liver of
hermaphrodite K. marmoratus. It is suggested
that K. marmoratus may be a suitable model
species for oncogene expression studies. The
observed EDC-induced expression of N-ras
supports the assumption that EDC exposure
may predispose the host to the risk of
environmental carcinogenesis.

Antarctic krill has a strong proteolytic
enzyme system, which comes from a
combination of several proteases. This
powerful activity can be easily detected by
krill’s superior post mortem autolysis.
Mammalian skin consists of epidermis and
dermal connective tissue, and functions as a
barrier against threatening environments. A
clot in a wound site of the skin should be
removed for successful skin regeneration.
Epithelial cells secrete proteases to dissolve
the clot. In previous studies Antarctic krill
proteases were purified and characterized.
The proteolytic enzymes from Antarctic krill
showed higher activity than mammalian
enzymes. It has been suggested that these
krill clean up the necrotic skin wound to
induce a natural healing ability. The enzymes
exhibited additional possibilities for several
other biomedical applications, including
dental plaque controlling agent and healing
agent for corneal alkali burn. Considering that
these versatile activities come from a mixture
of several enzymes, discovering other
proteolytic enzymes could be another feasible
way to enhance the activity if they can be used
together with krill enzymes. Molecular
cloning of the krill proteases should be
carried out to study and develop the
applications. This review introduces possible
roles of the unique Antarctic krill proteases,
with basic information and suggestion for the
development of an application to skin
regeneration.

4-26 Lee, Young-Mi, Jae-Sung Rhee, Dae-Sik
Hwang, Il-Chan Kim, and 2 others. 2008. “p53
gene expression is modulated by endocrine
disrupting chemicals in the hermaphroditic
fish, Kryptolebias marmoratus”. Comparative
Biochemistry and Physiology, Part C, 147:
150-157.
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were measured. Superoxide dismutase
activity was slightly higher after one day of
thermal stress, although catalase activity was
not altered significantly in either digestive
gland or gill tissues. Thermal stress was
associated with a significant increase in the
activity of GSH-related antioxidant enzymes.
Glutathione peroxidase and glutathione
reductase activities increased up to 1.8- and
2.0-fold, respectively, after two days of
thermal stress. Glutathione S-transferase
activity drastically increased, to over 3.4- and
4.2-fold in digestive gland and gill,
respectively, and remained high on day four.
GSH levels also increased in both tissues and
remained high on day four. PC content, a
marker of protein oxidation, increased after
two days of thermal stress. There is evidence
that GSH-related antioxidant defence plays a
significant role in relation to potential toxicity
from reactive oxygen species during thermal
stress.

doi: 10.1016/j.cbpc.2007.09.005
The full-length of cDNA of tumour suppressor
gene p53 from the self-fertilizing fish
Kryptolebias marmoratus (Km-p53) was
determined using molecular cloning and
rapid amplification of cDNA ends (RACE). The
Complete cDNA sequences of K. marmoratus
(Km-p53) gene was 1.8 kb in length. K.
marmoratus p53 amino acid sequence
showed a high degree of homology with the
sequences from fishes, amphibians, and
mammals. Although basal level of expression
of Km-p53 mRNA was low, all the studied
tissues showed some level of expression.
After exposure of K. marmoratus to endocrine
disrupting chemicals (EDCs) such as
bisphenol A, 4-nonylphenol, and
4-tert-octylphenol, Km-p53 expression was
significantly increased within 3 h of exposure
in juveniles. However, expression was
down-regulated by exposure to most of the
EDCs when measured at 96 h in adult fish. In
adult fish, suppressive effect of EDCs was
more pronounced in liver as compared to
other tissues. These findings suggest that
Km-p53 gene would be involved in cellular
defense mechanism in early stage of exposure
to EDCs and long-term exposure may
suppress its expression. It may be possible
that the suppression of p53 by EDCs may
predispose the host to environmental
chemical carcinogenesis.

4-28 Park, Hyun, In-Young Ahn, Hak Jun Kim, Jina
Cheon, and Meesun Kim. 2008. “Analysis of
ESTs and expression of two peroxiredoxins in
the thermally stressed Antarctic bivalve
Laternula elliptica”. Fish & Shellfish
Immunology, 25(5): 550-559.
doi: 10.1016/j.fsi.2008.07.017
A total of 2592 expressed sequenced tags
(ESTs) were generated from a cDNA library of
the Antarctic bivalve Laternula elliptica,
which is an important species in Antarctic
coastal ecosystems. A cluster of 1789 unique
sequences was revealed, which consisted of
273 contigs and 1076 singletons. Based on
BLAST searches, we identified 508 genes, 56
of which were functionally related to
immunity and stress responses, including the
peroxiredoxins (Prxs). Prxs comprise an
antioxidant protein family with conserved
catalytic redox-active cysteine residues. We
characterised two full-length cDNAs of the
genes that encode peroxiredoxin V (lePrxV)

4-27 Park, Hyun, In-Young Ahn, and 2 others. 2008.
“Response of antioxidant defence systems to
thermal stress in the Antarctic clam Laternula
elliptica”. Antarctic Science, 20(6): 521-526.
doi: 10.1017/S0954102008001387
The effects of thermal stress on antioxidant
defences in tissues of the Antarctic clam
Laternula elliptica were evaluated and the
activities of some antioxidant enzymes, and
levels of total glutathione (GSH) and protein
carbonyl (PC) in digestive gland and gill over
0−4 days under extreme thermal stress (10℃)
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occurred when five equivalents of Cd (II)
were incorporated.

and peroxiredoxin VI (lePrxVI) in L. elliptica.
The lePrxV cDNA contains a 480-bp open
reading frame (ORF), which encodes 159
amino acids, including two conserved
cysteine residues that are characteristic of the
atypical 2-Cys subgroup of the Prx family.
LePrxVI contains a 702-bp ORF, which
encodes 233 amino acids, including one
conserved cysteine residue that is
characteristic of the 1-Cys subgroup of the Prx
family. RT-PCR analysis revealed the
presence of lePrxV and lePrxVI transcripts in
all the examined tissues. In addition, real-time
PCR analysis indicated significant increases in
the levels of lePrxV and lePrxVI transcripts
were induced by thermal stress. These results
suggest that lePrxV and lePrxVI play
protective roles against oxidative stress
caused by thermal exposure.

4-30 Paudel, Babita, Hari Datta Bhattarai, Jin Sung
Lee, Soon Gyu Hong, Hyun Woung Shin, and
Joung Han Yim. 2008. “Antibacterial potential
of Antarctic Lichens against Human
Pathogenic Gram Positive Bacteria”.
Phytotherapy Research, 22(9): 1269-1271.
doi: 10.1002/ptr.2445
Extracts from five Antarctic lichens (L3,
Stereocaulon alpinum; L5, Ramalina
terebrata; L6, Caloplaca sp.; L8, Lecanora sp.;
and L17, Caloplaca regalis) were tested for
antimicrobial activities against several
clinically important microbes by disk
diffusion. The minimum inhibitory
concentration (MIC) of each extract was
determined by a broth dilution method.
Extracts from L3, L5, L6 and L8 were active
against two Gram(+) strains. B. subtilis was
more sensitive to lichen extracts (except L5)
than S. aureus. The MIC of lichen extracts
against B. subtilis and S. aureus was observed
from 36.7 ± 0.3 to 953.8 ± 85.8 µg/mL and
68.5 ± 0.6 to >1000 µg/mL, respectively.
Comparisons of MIC values of Antarctic lichen
crude extracts to previously published MIC
values of some reported lichen metabolites
against Gram(+) bacteria indicated that
Antarctic lichens might be an enriched source
of effective antibacterial agents against
clinically relevant Gram(+) species.

4-29 Park, Hyun, In-Young Ahn, Jeeseon J. Choi, and
Jung Young Ji. 2008. “Isolation and spectral
characterization of cadmium binding
metallothionein”. Antarctic Science, 20(1):
33-37.
doi: 10.1017/S0954102007000806
A cadmium (Cd)-binding protein was isolated
and characterized from the Antarctic clam
Laternula elliptica after experimental
exposure to a high concentration of Cd.
Cd-binding metallothioneins (MTs) in the
cytosol were purified using a procedure
based on gel permeation and ion-exchange
chromatography. The purified MTs were
recognized by MT antibodies in a Western
blotting assay. MALDI-TOF MS analyses
showed that the molecular mass of the
purified MTs was 7.27 kDa, which is typical of
MTs found in marine invertebrates. The Cd
binding to MT, reflected by the redistribution
of Cd ions, was monitored by
spectrophotometry. The absorption spectra
profiles indicated the presence of Cd-MT
complexes, and a 4 nm red shift of the
unresolved lowest energy-absorption band

4-31 Paudel, Babita, Hari Datta Bhattarai, Jin Sung
Lee, Soon Gyu Hong, Hyun Woung Shin, and
Joung Han Yim. 2008. “Antioxidant activity of
polar lichens from King George Island
(Antarctica)”. Polar Biology, 31: 605-608.
doi: 10.1007/s00300-007-0394-8
Antioxidant agents prevent reactive oxygen
species, which can cause degenerative
diseases. Natural antioxidants are preferred

79

2008
ABSTRACTS

GnRH receptor (GnRHR) gene from the
hermaphroditic fish Kryptolebias
marmoratus. K. marmoratus GnRHR showed
typical vertebrate GnRHR domains and motifs,
and its cDNA contained 1634 bp including an
open reading frame (ORF) of 1263 bp
encoding a putative protein of 420 amino
acids. To analyze expression patterns of
GnRHR gene in various tissues and
developmental stages of K. marmoratus, we
carried out quantitative real-time reverse
transcriptase polymerase chain reaction
(RT-PCR). The K. marmoratus GnRHR gene
expression was detected in all the tissues of
adult fish with highest level in brain and
gonad. The expression of K. marmoratus
GnRHR mRNA increased from stage 1 (2 day
post fertilization, dpf) to stage 4 (12 dpf) but
steeply decreased at hatching stage (stage 5).
Expression of K. marmoratus GnRHR after
exposure to endocrine-disrupting chemicals
such bisphenol A (BPA, 600 µg/L for 96 h) and
4-tert-octylphenol (OP, 300 µg/L for 96 h) in
hermaphrodites as well as secondary males
was highly up-regulated in almost all the
tissues. Another EDC, 4-nonylphenol (NP, 300
µg/L for 96 h) showed no consistent
response. 17β-estrodiol (E2, 100 ng/L for 96
h), a known natural estrogen, suppressed
expression of GnRHR in most of the tissues
from hermaphrodites as well as secondary
males. Tamoxifen (TMX, 10 µg/L), an estrogen
antagonist, on the other hand, caused
upregulation of GnRHR expression in the liver
of hermaphrodites and the gonad and liver of
secondary males. This is the first report of a
GnRHR gene from K. marmoratus and
modulation of its expression by EDCs. This
study provides an insight into the molecular
mechanism of endocrinological functions of
this unique fish.

over many synthetic antioxidants, which can
be toxic, for therapeutic applications. Five
lichen species were collected from King
George Island, Antarctica. Antioxidant
activities as assessed by DPPH
(1,1-diphenyl-2-picrylhydrazyl) free radical
and ABTS⦁+ [2,2'-azinobis-(3
-ethylbenzothiazoline-6-sulfonate)] radical
scavenging capacities were determined and
compared with those of commercial
standards BHA (Butylated hydroxyanisole)
and trolox [(±)-6-hydroxy-2,5,7,8
-tetramethylchromane-2-carboxylic acid].
The results indicated that two lichens
exhibited comparatively high antioxidant
activities with the remaining three exhibiting
less activity. Antioxidant activity was
concentration dependent. When compared
the antioxidant activity of crude extracts from
polar lichens to previously published data for
tropical and temperate lichen species, we
concluded that lichens from Antarctic origin
may be the potent sources of strong
antioxidant agents. Such species should be
explored as novel sources of effective
antioxidant metabolites.

4-32 Rhee, Jae-Sung, Jung Soo Seo, Sheikh
Raisuddin, Jang-Seu Ki, Kyun-Woo Lee,
Il-Chan Kim, and 2 others. 2008.
“Gonadotropin-releasing hormone receptor
(GnRHR) gene expression is differently
modulated in gender types of the
hermaphroditic fish Kryptolebias marmoratus
by endocrine disrupting chemicals”.
Comparative Biochemistry and Physiology,
Part C, 147: 357-365.
doi: 10.1016/j.cbpc.2008.01.007
Gonadotropin-releasing hormone (GnRH)
plays a pivotal role in the regulation of
reproduction in vertebrates through
interaction with a specific receptor. The
GnRH-stimulated gonadotropin synthesis and
release are regulated by the GnRH receptors
(GnRHRs). In this study, we have identified a

4-33 Seo Changon, Yun-Hyeok Choi, Jae Hak Sohn,
Jong Seog Ahn Joung Han Yim, Hong Kum Lee,
and Hyuncheol Oh. 2008. “Ohioensins F and G:
Protein tyrosine phosphatase 1B inhibitory
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4-35 Seo, Changon, Joung Han Yim, Hong Kum Lee,
and 3 others. 2008. “Stereocalpin A, a
bioactive cyclic depsipeptide from the
Antarctic lichen Stereocaulon alpinum”.
Tetrahedron Letters, 49: 29-31.
doi: 10.1016/j.tetlet. 2007.11.022

benzonaphthoxanthenones from the
Antarctic moss Polytrichastrum alpinum”.
Bioorganic & Medicinal Chemistry Letters, 18:
772-775.
doi: 10.1016/j.bmcl.2007.11.036
Ohioensins F and G (1 and 2), two new
benzonaphthoxanthenones, have been
isolated from the MeOH extract of Antarctic
moss Polytrichastrum alpinum by various
chromatographic methods. The structures of
these compounds were determined mainly by
analysis of NMR spectroscopic data. The
known compounds ohioensins A and C (3 and
4) were also obtained. Compounds 1−4
showed potent inhibitory activity against
therapeutically targeted protein tyrosine
phosphatase 1B (PTP1B). Kinetic analysis of
PTP1B inhibition by ohioensin F (1)
suggested that benzonaphthoxanthenones
inhibited PTP1B activity in a non-competitive
manner.

A new cyclic depsipeptide stereocalpin A (1)
has been isolated from the MeOH extract of the
Antarctic lichen Stereocaulon alpinum by
various chromatographic methods. The
structure of stereocalpin A (1) was mainly
determined by analysis of the NMR
spectroscopic data and by chemical methods.
Stereocalpin A (1) is a unique cyclic peptide
incorporating an unprecedented
5-hydroxy-2,4-dimethyl-3-oxo-octanoic acid
in the structure. Stereocalpin A (1) shows
moderate cytotoxicity against three human
solid tumor cell lines.

4-36 Yoo, Miyoun, Sang-Un choi, Ki Young Choi,
Gyu Hwan Yon, Jong-Chan Chae, Dockyu Kim,
and 2 others. 2008. “Trisindoline synthesis
and anticancer activity”. Biochemical and
Biophysical Research Communications, 376:
96-99.
doi: 10.1016/j.bbrc.2008.08.092

4-34 Seo, Changon, Jae Hak Shon, Seong Min Park,
Joung Han Yim, Hong Kum Lee, and Hyun
cheol Oh. 2008. “Usimines A-C, Bioactive
Usnic Acid Derivatives from the Antarctic
Lichen Stereocaulon alpinum”. Journal of
Natural Products, 71: 710-712.
doi: 10.1021/np070464b

Expression of a Rhodococcus-derived
oxygenase gene in Escherichia coli yielded
indigo metabolites with cytotoxic activity
against cancer cells. Bioactivity-guided
fractionation of these indigo metabolites led
to the isolation of trisindoline as the agent
responsible for the observed in vitro cytotoxic
activity against cancer cells. While the
cytotoxicity of etoposide, a common
anticancer drug, was dramatically decreased
in multidrug-resistant (MDR) cancer cells
compared with treatment of parental cells,
trisindoline was found to have similar
cytotoxicity effects on both parental and MDR
cell lines. In addition, the cytotoxic effects of
trisindoline were resistant to P-glycoprotein
overexpression, one of the most common

Usimines A-C (1−3), three new usnic acid
derivatives, have been isolated from a MeOH
extract of the Antarctic lichen Stereocaulon
alpinum by various chromatographic
methods. The structures of 1−3 were
determined by analysis of their spectroscopic
data (NMR, UV, MS) and by chemical methods.
The known compound usnic acid (4) was also
obtained. Compounds 1−4 showed moderate
inhibitory activity against therapeutically
targeted protein tyrosine phosphatase 1B
(PTP1B).
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mechanisms of drug resistance in cancer cells,
supporting its use to kill MDR cancer cells.
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2-3
China
3-4
Chlorophyll fluorescence
4-12
Chromohalobacter
4-1
Chrysymenia wrightii
2-14
Climatic variations
4-14
Cloning
13 15
3-11
C- N dual isotope tracer
2-1
Coast range ophiolite
1-14
Cold surge
2-8
Conductive boundary layer
4-21
Constitutive overexpression
1-16
Continental rise
3-4
Copper
3-7
Cyanobacteria
4-35
Cyclic depsipeptide
4-35
Cytotoxicity

B
1-6
Barents Sea
3-10
Barrow
1-16
Bellingshausen Sea
3-1
Benthic diving
4-12
Benzoate
4-33
Benzonaphthoxanthenones
4-16
Bibalve
4-21
Binary vector
4-9
Biofilm
2-14
Biogeochemical cycles
4-15
Biomarker
4-27, 4-29
Bivalves
3-2
Bottom–up effects
4-20
Bradyrhizobium japonicum
2-15
Bransfield basin

D
4-24
Debridement
2-15
Deception Island
3-3
Deglaciation
4-22
Deschampsia antarcitca
4-15
Detoxification
4-11
Dinoflagellate
2,2-Diphenyl-1-picrylhydrazyl (DPPH)
4-23
Diversity
3-1
Diving behaviour
4-13
Docosahexaenoic acid (DHA)
2-14
Dome C
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Dome structure
Drake Passage

2-13
3-5

H
4-17, 4-18
Hahella chejuensis
4-12
Halophile
2-3
Hannuoba
4-14
Heat shock protein 60-kDa
2-14
Heavy metals
2-6
Helium gas
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High Arctic sea area
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Hot spring water
4-12
ρ-hydroxybenzoate

E
1-14
East Asia
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Enriched consortium
4-25
Environmental carcinogenesis
1-5
Equatorial anomaly
1-5
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IODP drilling
3-5
Isotope effect

F

K

2-10
Fallout flux
2-7
Felsic plutonic rocks
4-25
Fish
3-1
Foraging stategy
2-13
Free gas
4-4
Free radicals

2-15
K-Ar
2-9, 4-22, 4-23
King George Island
3-8
K-means clustering
4-24
Krill
4-25, 4-26, 4-32
Kryptolebias marmoratus
3-8
Kuroshio

G
4-16
Gene expression
2-8
Geothermometry
1-16
Glaciomarine sedimentation
1-12
Global carbon cycle
4-21
β-glucuronidase
4-8,
4-27
Glutathione
4-8
Glutathione S-transferases
Gonadotropin-releasing hormone receptor
4-30
Gram(+) bacteria
3-4
Growth
2-11
Gyeonggi gneiss complex

L
3-6
Lake Baikal
3-10
Landfast sea ice
2-1
Large-offset fracture zone
4-28, 4-29
Laternula
4-23
Lichens
3-9
Life cycle test
3-10, 3-11
Lipid synthesis
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4-16
Ovary
4-36
Oxygenase

M
3-10
Macromolecules
2-7
Mantle helium
2-6
Mantle origin
4-20
MAPK
4-36
MDR cancer cells
3-3
Medium OSL component
2-14
Metalloids
4-15
Metallothionein
3-9
Metals
2-8
Metamorphic reaction
2-8
Mid-ocean ridge
Minimum inhibitory concentration (MIC)
4-14
Mitochondrial
4-26,
4-32
Modulation
2-11
Momazite
2-10
Monsoon and non-monsoon
2-5
MS windows
2-10
Mt. Everest
4-29
MTs

P
4-26
p53
2-5
Package
4-16
Pancreatic lipase
4-16
Patinopecten yessoensis
2-3
Pb and Hf isotope
1-12
pCO2
4-28
Peroxiredoxin
4-4
Phenolic compounds
4-9
Photocycling rate
3-6
Phycocyanin (PC)
3-6
Phycoerythrin (PE)
4-6, 4-23
Phylogeny
3-10
Phytoplankton
3-6
Picocyanobacteria
3-6
Picophytoplankton
3-4
Pigmentation
2-15
Plutonic rock
4-3
Polar lichens
4-33
Polytrichastrum alpinum
3-11
Primary production
4-11
Prodiginine
4-17,
4-18
Prodigiosin
4-24
Proteases
4-27
Protein carbonyl
Protein tyrosine phosphatase 1B (PTP1B)
4-9
Proteorhodopsin
4-29
Purification
3-1
Pygoscelis papua

4-30

N
4-11
Natural pigment
2-3
Nd
2-7
Nd–Sr isotopes
2-3
Neoarchean
1-15
Nephelometer
1-3
Net radiation
3-5
Nitrate
3-4
Nitrate reductase activity
3-5
Nitrogen isotope
4-33
Non-competitive inhibitor
Non-enzymatic antioxidant defense
4-1
Non-native species
4-25
N-ras
4-6
Nuclear small subunit rDNA
3-7
Ny-Ålesund

3-4

Q
Quantitative real time reverse transcription PCR
4-22
(qRT-PCR)

O
Ocean color
Okhotsk Sea
Oncogenes
OSL dating

4-33

R
2-5
R
4-19
Ralstonia sp.
Reactive oxygen species (ROS)
4-4
Reducing power

3-8
2-13
4-25
3-3
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2-9
Regional warming
1-12, 3-8
Remote sensing
4-19
Removal of heavy metals
4-16
Reproduction
2-6
Residence time
4-9
Retinal binding site
4-8
ρ-class
4-36
Rhodococcus
4-6
Rhodophyta
4-20
Rook nodule
2-5
RSEIS

3-7
Svalbard
4-20
Symbiosis
4-6
Systematics

T
4-15
Takifugu obscurus
4-28
Thermal stress
1-5
Tidal winds
2-9
Tidewater glacier simulation
3-9
Tigriopus japonicus
2-17
Time variable gravity
3-2
Time-series analysis
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Total alkalinity
1-5
Total electron content (TEC)
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Total inoganic carbon
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Trace elements
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Turbulent energy fluxes

S
4-4
Sanionia uncinata
2-17
Satellite geodesy
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Scallop
3-11
Sea ice
3-1
Seabirds
4-1
Seaweed
1-16
Sediment drift
2-5
Seismic data analysis
2-11
Seosan group
1-15
Seoul
2-13
Shallow gas hydrates
2-8
Sheeted dikes
1-14
Siberian high
2-11
Siheung Group
4-24
Skin regeneration
3-3
Sorted circle
2-12, 2-15
South Shetland Islands
4-27
Southern Ocean
4-20
Soybean
4-1
Spain
3-7
Species composition
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Spyridiaceae
2-3
Sr
2-4, 2-12
Sr–Nd–Pb isotopes
2-1
Sr-Nd-Pb-Hf isotope
2-1
SSZ peridotite
4-17, 4-18
Statistical experimental design
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Stereocalpin A
4-35
Stereocaulon alpinum
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Sterol biosynthesis
2-12
Subduction component
4-4
Superoxide scavenging activity

U
3-4
U. pertusa
2-7
Ulleungdo volcanic island
2-3
Ultramafic xenoliths
3-4
Ulva armoricana
Upper and lower atmospheres coupling
1-14
Upper-tropospheric circulation

W
Weighted mean
West Antarctica
Wrangeliaceae
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1-16
4-6

Y
Y200N variants
Yangtze River
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PART 1

The super-geomagnetic storms called 2003
Halloween event globally occurred during the
period of 29 through 31 which are the
following days when the solar flares of X18
class exploded on 28 October 2003. The S4
index from GPS signal strength and the peak
electron density (NmF2) from GPS
tomography method are analyzed according
to the date. The occurrences of the cycle slip
and scintillation in the GPS signals are 1,094
and 1,387 on 28 and 29 October, respectively
and these values are higher than 604 and 897
on 30 and 31 October. These mean the
ionospheric disturbances are not always
generated by the period of geomagnetic
storm. Therefore, GPS S4 index is useful to
monitor the ionospheric disturbances.
Behaviors of ionospheric electron density
estimated from GPS tomography method are
analyzed with the date. At UT = 18 hr, the
maximum NmF2 is shown on 28 October. It
agrees with NmF2 variation measured from
Anyang ionosonde, and the GPS signal are
better condition on 30 and 31 October than
28 October. In conclusion, GPS signal
condition is relation with geomagnetic
activities, and depend upon the variation of
the electron density. We will study the
long-term data to examine the relationship
between the GPS signal quality and the
electron density as the further works.

Climate Change Sciences
1-1

Bak, Young-Suk, Kyu-Cheul Yoo, Jong-Deock
Lee, and Ho Il Yoon. 2009. “High-resolution
diatom analysis of a core sediment in the
Bransfield strait, Antarctica”. Journal of the
Geological Society of Korea, 45(1): 1-8.
A box core BC02-EB03 obtained in the eastern
basin of the Bransfield Strait (West
Antarctica) shows high-resolution laminated
layers of diatom ooze sediments. The basin is
influenced by the warm and less saline
Bellingshausen Sea water and the cold and
saline Weddell Sea water. The range of diatom
valves per gram of dry sediment was from 8.6
to 22.0×107 in quantitative diatom
assemblage analysis. Two facies (upper and
lower units) are divided upon the basis of
frequency of the diatom taxa and magnetic
susceptibility values. The lower unit (22~60
cm) is characterized by the lower magnetic
susceptibility and higher number of diatom
valves per gram sediment. It contains diatom
mass influx of Chaetoceros resting spores,
Corethron criophilum, and Rhizosolenia
styliformis which are associated with the
stratification of surface water of ice-shelfs
edge by the increased meltwater between
austral summer and fall. Meanwhile, the
upper unit (0~22 cm) displays relative
decrease of critical species and lower diatom
abundances according to the relative increase
of terrigenous supply during modern
warming which reflects the rapid regional
warming of the Antarctic Peninsula.

1-2

1-3

Chung, Jong-Kyun, Byung-Kyu Choi, Jungho
Baek, Geonhwa Jee, and Jungho Cho. 2009.
“Ionospheric Behaviors Over Korean
Peninsula During the Super Geomagnetic
Storm Using GPS Measurements”. Journal of
Astronomy and Space Sciences, 26(4):
467-478.

Egawa, Kosuke, Sung Kyung Hong, Hyojong
Lee, Taejin Choi, Min Kyung Lee, Jeong Gil
Kang, Kyu-Cheul Yoo, and 4 others. 2009.
“Preliminary evaluation of geological storage
capacity of carbon dioxide in sandstones of
the Sindong Group, Gyeongsang Basin
(Cretaceous)”. Journal of the Geological
Society of Korea, 45(5): 463-472.
Geological storage capacity of carbon dioxide
(CO2) in sandstones of the Sindong Group of
the Cretaceous Gyeonsang Basin was first
evaluated by quantification and
characterization of spatial and stratigraphical
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marine boundary layer (MBL) of the Bohai
Sea and Yellow Sea was conducted. Three
samples (D1, D2, and D3) were collected
along the Bohai Bay, Bohai Straits, and Yellow
Sea near Korea during an Asian dust storm
event while the other three samples (N3, N2,
and N1) were collected on non-Asian dust
(NAD) days. Based on X-ray spectral and
secondary electron image data, 15 different
types of particles were identified, in which
soil-derived particles were encountered with
the largest frequency, followed by (C, N,
O)-rich droplets (likely the mixture of organic
matter and NH4NO3), particles of marine
origin, and carbonaceous, Fe-rich, fly ash, and
(C, N, O, S)-rich droplet particles. Results
show that during the Asian dust storm event
relative abundances of the (C, N, O)-rich
droplets and the nitrate-containing secondary
soil-derived particles were markedly
increased (on average by a factor of 4.5 and 2,
respectively in PM2.5−10 fraction and by a
factor of 1.9 and 1.5, respectively in PM1.0−2.5
fraction) in the MBL of the Bohai Sea and
Yellow Sea, implying that Asian dust aerosols
in springtime are an important carrier of
gaseous inorganic nitrogen species, especially
NOx (or HNO3) and NH3.

distributions of storage rocks (sandstones)
within the basin based on detailed field
description and porosity measurement of
sandstone samples in the Gunwi, Goryeong,
and Jinju areas. Field-based survey revealed
up-sequence decrease in average proportion
of total sandstone from 59% to 36%. Spatial
variance of channel sandstone bodies in the
Sindong Group was geostatistically calculated
and graphically demonstrated by
sedimentary columnar sections. Areal ratio of
channel sandstone bodies tends to decrease
upward from ~64% to ~13% together with
little or no remarkable channel sandstone
body in the Jinju Formation distributed in the
Goryeong and Jinju areas. Total and channel
sandstone volumes in the Sindong Group at
800~2,000 m deep subsurface, which is the
best location for CO2 geological storage, are
estimated to be 1,960 and 1,081 km3,
respectively. Based on information of
porosity and geographic extents of the
sandstones, potential storage volume of CO2
in total and channel sandstones of the
Sindong Group is estimated to be 1,011 and
535 Mton on average, respectively

1-4

Geng, H., Y. Park, H. Hwang, and 2 others.
2009. “Elevated nitrogen-containing particles
observed in Asian dust aerosol samples
collected at the marine boundary layer of the
Bohai Sea and the Yellow Sea”. Atmospheric
Chemistry and Physics, 9: 6933-6947.
doi: 10.5194/acp-9-6933-2009

1-5

Low-Z particle electron probe X-ray
microanalysis (low-Z particle EPMA) shows
powerful advantages for the characterization
of ambient particulate matter in
environmental and geological applications. By
the application of the low-Z particle EPMA
single particle analysis, an overall
examination of 1800 coarse and fine particles
(aerodynamic diameters: 2.5−10 µm and
1.0−2.5 µm, respectively) in six samples
collected on 28 April−1 May 2006 in the

Gong, D. -Y., S. -J. Kim, and C. -H. Ho. 2009.
“Arctic and Antarctic Oscillation Signatures in
tropical coral proxies over the South China
Sea”. Annales Geophysicae, 27: 1979-1988.
doi: 10.5194/angeo-27-1979-2009
The climatic influences of the Arctic
Oscillation (AO) and Antarctic Oscillation
(AAO) are dominant in the mid-high latitudes.
In this study, we report that AO and AAO
signals are well recorded in a coral proxy in
the tropical South China Sea. There are
significant interannual signals of the AO and
AAO in the strontium (Sr) content, where the
Sr content represents the sea surface
temperature (SST). Among all the seasons, the
most significant correlation takes place
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turns, a water flow rate for steam generation
of 0.65 mL min−1, and an air sample flow rate
of 16.7 L min−1. Finally, for atmospheric
applications, chemical compositions of PM2.5
were determined with a time resolution of 20
min on January 11-24, 2006 in Seoul, Korea,
and the chemical characteristics of PM2.5 ions
were investigated.

during winter in both the hemispheres: the
strongest AO-Sr coral correlation occurs in
January, and the strongest AAO-Sr correlation
occurs in August. It is also found that the Sr
content lags the AO and AAO by 1−3 months.
Large-scale anomalies in the sea level
pressure and the horizontal wind at 850 hPa
support the robustness of AO/AAO−coral
teleconnections. The results provide evidence
of the East Asian monsoons responding to
high-latitude climate and provide useful
information for the monsoon and AO/AAO
reconstructions.

1-6

1-7

Hong, Sang Bum, and 3 others. 2009.
“Development of Semicontinuous
Measurement System of Ionic Species in
PM2.5”. Bulletin of the Korean Chemical Society,
30(7): 1505-1515.

Hong, Sang Bum, and 5 others. 2009. “Design
and Testing of a Semi-Continuous
Measurement Sytem for Ionic Species In
PM2.5”. Particle and Particle System
Characterization, 25: 444-453.
doi: 10.1002/ppsc.200701082
A semi-continuous measurement system was
constructed to investigate ionic species of fine
particles less than 2.5 µm in aerodynamic
diameter (PM2.5) in ambient air and ~30
minute time resolution. An intercomparison
study was also performed with a typical
integrated measurement technique (12-h
filter measurements) at Gwangju Institute of
Science and Technology (GIST), Gwangju,
Korea. The system was composed of three
main parts; a PM2.5 cyclone inlet connected to
annular coating denuders, particle collection
parts and an ion chromatography. Particle
collection efficiencies in the range 0.05 ~ 0.15
µm and 0.15 ~ 2.5 µm were 80 ~ 90% and ~
100 %, respectively under the following
conditions: distilled water (DW) flow rates,
injected into the rectangular coil type
air/liquid separator, over 0.23 ml min-1, with
aerosol sampling and DW flow rates for steam
generation of 2 L min-1 and 0.17 ml min-1,
respectively. The limits of detection (3s of the
blank value) of the system under field
experimental conditions were as follows: Na+
and NH4+; 0.20 µg m-3, K+; 0.25 µg m-3, Ca2+ and
Mg2+; 0.50 µg m-3, Cl-, NO3- and SO42-; 0.10 µg
m-3. The intercomparison studies showed that
the results of the semi-continuous
measurement system generally correlated
with those of the 12-h filter measurements for

A new method to semicontinuously
determine PM2.5 ionic species with a short
time resolution is described in detail. In this
system, a particle collection section (mixing
part, particle collection chamber, and
air/liquid separator) was developed. A Y-type
connector was used to mix steam and an air
sample. The particle collection chamber was
constructed in the form of a helix coil and was
cooled by a water circulation system. Particle
size growth occurred due to the high relative
humidity and water absorbed particles were
efficiently collected in it. Liquid samples were
drained out with a short residence time
(0.08−0.1 s). The air/liquid separator was
also newly designed to operate efficiently
when the flow rate of the air sample was 16.7
L min−1. For better performance, the system
was optimized for particle collection
efficiency with various types of test aerosols
such as (NH4)2SO4, NaCl, NH4HSO4, and
NH4NO3. The particle collection efficiencies
were almost 100% at different concentration
levels in the range over 500 nm in diameter
but 50−90% in the range of 50−500 nm under
the following experimental conditions: 15 coil
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NH4+, SO42-, NO3- and Cl- (r= 0.82 ~ 0.96, P <
0.0001, 95% confidence limit). The
correlation was best for SO42- (r = 0.96), but
were relatively decreased for NO3- (r = 0.87)
and Cl- (r = 0.82). The results indicated that
the correlations between the two methods
were mainly dependent upon the
thermodynamic stability of the species in the
fine particles and the sampling artifacts
associated with the filter method.

1-8

1-9 Jee, G., and 3 others. 2009. “Seasonal and solar
activity variations of the Weddell Sea
Anomaly observed in the TOPEX total
electron content measurements”. Journal of
Geophysical Research, 114: A04307 (1-9).
doi: 10.1029/2008JA013801
The Weddell Sea Anomaly (WSA) in the
ionosphere is characterized by higher plasma
densities at night than during the day in the
region near the Weddell Sea. According to
previous studies on the WSA, it is known to
occur mostly in southern summer and has not
been reported in other seasons. We have
utilized more than 13 years of TOPEX total
electron content (TEC) measurements in
order to study how the WSA varies with
seasons and how it changes with solar
activity. The TOPEX TEC data have been
extensively utilized for climatological studies
of the ionosphere because of their excellent
spatial and temporal coverage. We investigate
the seasonal and solar activity variations of
the WSA using four seasonal cases (March
equinox, June solstice, September equinox,
and December solstice) and two solar activity
conditions (F10.7 < 120 for solar minimum
and F10.7 > 120 for solar maximum
conditions) for geomagnetically quiet
periods. Our analysis shows that (1) the WSA
occurs only in the southern summer
hemisphere for low F10.7, as in previous
studies, but (2) the WSA occurs in all seasons
except for winter when F10.7 is high; it is
most prominent during the December solstice
(southern summer) and still strong during
both equinoxes. The TOPEX TEC maps in the
midlatitude and high-latitude ionosphere
display significant global longitudinal
variations for a given local time in the
Southern Hemisphere, which varies with
season and solar activity. The observed WSA
appears to be an extreme manifestation of the
longitudinal variations.

Hong, Sung Kyung, Hyojong Lee, Kosuke
Egawa, Taejin Choi, Min Kyung Lee, Kyu-Cheul
Yoo, and 3 others. 2009. “Preliminary
evaluations for carbon dioxide storage
capacity of the Chungnam, Taebacksan,
Mungyeong and Honam basins”. Journal of the
Geological Society of Korea, 45(5): 449-462.
We evaluated CO2 storage capacity and
suitability of deep aquifer(sandstone) and
coal for CO2 storage in the Chungnam,
Taebaeksan, Mungyeong and Honam
sedimentary basins. The total volume of
sandstone in the studied Chungnam,
Taebaeksan, Honam and Mungyeong basins
are estimated to be 211 km3, of which 58 km3
are considered as target sandstone volume
for suitable CO2 storage. The CO2 storage
capacity of the sandstone in the Chungnam,
Taebaeksan and Mungyeong basins are
estimated in total as 16×106 tons. The
Chungnam (8×106 tons) and Mungyeong
basins (6×106 tons) have larger potential
capacity than that of the Taebaeksan Basin
(3×106 tons). Besides sandstones, the studied
basins contain coalbeds for possible CO2
storage with a volume of 0.5 km3, yielding a
CO2 storage capacity of 12×106 tons. Although
the CO2 storage capacity of coal is similar to
that of sandstone, actual conditions for CO2
storage in coals do not appear to be so
favourable because coalbeds are generally
less than 1 m thick and their lateral continuity
is rather limited.
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1-10 Kang, Chang-Hee, Won-Hyung Kim, Hee-Jung
Ko, and Sang-Bum Hong. 2009. “Asian Dust
effects on Total Suspended Particulate (TSP)
compositions at Gosan in Jeju Island, Korea”.
Atmospheric Research, 94: 345-355.
doi: 10.1016/j.atmosres.2009.06.013

Atmospheric Sciences, 45(4): 513-522.
The downward influence of stratospheric
potential vorticity (PV) on the cold surge
occurrence over East Asia was examined.
Strong negative PV anomalies in the upper
stratosphere and the rising of geopotential
height in the upper troposphere about one
week ahead of the cold surge occurrence were
suggested as precursory perturbations
triggering the development of the cold surge,
which is dynamically validated by the
piecewise potential vorticity inversion
technique. When the inversion is applied to
the stratospheric PV anomalies, geopotential
and temperature anomalies balanced to the
stratospheric PV were remarkably well
reproduced in both amplitude and
penetrating depth as in the observations.
Although the PV anomalies are mostly
confined to the stratosphere, our results
confirm that its downward influences are
sufficiently strong such that associated
tropospheric anomalies with the
stratospheric PV are capable of triggering the
cold surge occurrence within the given
mechanism.

The compositions of TSP between AD and
NAD storm periods were compared to study
their long-term variations and chemical
characteristics. TSP samples were collected at
Gosan site in Jeju Island of Korea from
February to May of 1992 ~ 2004. The major
ionic and elemental species of TSP aerosols
were analyzed. During AD periods, the
concentrations of crust components
(nss-Ca2+, Al, Fe, Ca, Mg, Ba, Sr, Ti) increased
remarkably, and the concentrations of
anthropogenic components (nss-SO42-, NO3-, S,
Zn, Pb, Cr, Ni, Cd), with the exception of NH4+,
increased weakly. The concentration ratios of
all major components between AD and NAD
periods showed ranges from 1.2 to 8.5, except
for NH4+. The slope of the linear regression
indicated that the contribution of CO32- may
have comprised up to 17% of the total anions.
Our results suggested that the AD storm
greatly influenced TSP compositions. Linear
regression analyses indicated that NH4+ was
not correlated with NO3-, but highly
correlated with nss-SO42- during both periods.
The nss-SO42- was also correlated with NH4+,
K+, nss-Mg2+, and nss-Ca2+ during both
periods. Interestingly, NO3- was associated
with nss-Ca2+ and nss-Mg2+ during AD
periods. Of the metal elements, Fe, Ca, Mg, Ti,
Mn, Ba, Sr, V, and Co were highly correlated
with Al during both periods, signifying that
these metals were mostly originated from
soils.

1-12 Kim, Seong-Joong. 2009. “Review of the Role
of Land Surface in Global Climate Change”.
The Korean Journal of Quaternary Research,
23(1): 42-53.
In response to the abrupt climate change in
recent years, atmosphere, ocean and
cryosphere are reported to be altered. In
addition to these changes, the land surface is
also gradually changing and its impact on the
global climate may not be negligible. The land
surface change impacts the global climate via
two ways, the biogeochemical and
biophysical feedbacks. The biogeochemcial
change in the land surface modifies the
atmospheric trace-gas concentrations
through a change in photo synthesis, while
biophycal changes of the land surface alters

1-11 Kim, Back-min, Jee-Hoon Jeong, and
Seong-Joong Kim. 2009. “Investigation of
Stratospheric Precursor for the East Asian
Cold Surge Using the Potential Vorticity
Inversion Technique”. Asia-Pacific Journal of
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Island, maritime Antarctica”. Polar Biology,
32: 1607-1615.
doi: 10.1007/s00300-009-0659-5

the surface albedo, which influences the
amount of the short wave radiative heat
fluxes. There are many examples in the past
that the change in land surface greatly
influences the global climate change. The
recent IPCC report has suggested that the
climate change will occur rather abrubtly in
the near future. In order to predict the future
climate accurately, the impact of the land
surface change is fully considered.

We report abundance of 13C and 15N contents
in terrestrial plants (mosses, lichens,
liverworts, algae and grasses) from the area
of Barton Peninsula (King George Island,
maritime Antarctic). The investigated plants
show a wide range of δ13C and δ15N values
between −29.0 and −20.0% and between
−15.3 and 22.8%, respectively. The King
George Island terrestrial plants show species
specificity of both carbon and nitrogen
isotope compositions, probably due to
differences in plant physiology and
biochemistry, related to their sources and in
part to water availability. Carbon isotope
compositions of Antarctic terrestrial plants
are typical of the C3 photosynthetic pathway.
Lichens are characterized by the widest
carbon isotope range, from −29.0 to −20.0%.
However, the average δ13C value of lichens is
the highest (−23.6 ± 2.8%) among King
George Island plants, followed by grasses
(−25.6 ± 1.7%), mosses (−25.9 ± 1.6%),
liverworts (−26.3 ± 0.5%) and algae (−26.3 ±
1.2%), partly related to habitats controlled by
water availability. The δ15N values of moss
samples range widest (−9.0 to 22.8%, with an
average of 4.6 ± 6.6%). Lichens are on the
average most depleted in 15N (mean = −7.4 ±
6.4%), whereas algae are most enriched in 15N
(10.0 ± 3.3%). The broad range of nitrogen
isotope compositions suggest that the N
source for these Antarctic terrestrial plants is
spatially much variable, with the local
presence of seabird colonies being
particularly significant.

1-13 Kim, Seong-Joong and Bang Yong Lee. 2009.
“Westerly Winds in the Southern Ocean
During the Last Glacial Maximum Simulated
in CCM3”. Ocean and Polar Research, 31(4):
297-304.
doi: 10.4217/OPR.2009.31.4.297
We investigated the response of the westerly
winds over the Southern Ocean (SO) to glacial
boundary conditions for the Last Glacial
Maximum using the CCM3 atmospheric
general circulation model. In response to
glacial boundary conditions, the zonally
averaged maximum SO westerly winds
weakened 20-35% and were displaced
toward the equator by 3-4 degrees. This
weakening of the SO westerly winds arose
from a substantial increase in mean sea level
pressure (MSLP) in the southern part of the
SO around Antarctica relative to the northern
part. The increase in MSLP around Antarctica
is associated with a marked temperature
reduction caused by an increase in sea ice
cover and ice albedo feedback during the
glacial time. The weakened westerly winds in
the SO and their equator-ward displacement
might play a role in reducing the atmospheric
CO2 concentration by reducing upwelling of
the carbon rich deep water during the glacial
time.

1-15 Marteel, Alexandrine, Vania Gaspari, Claude F.
Boutron, Carlo Barbante, Paolo Gabrielli,
Paolo Cescon, Giulio Cozzi, Christophe P.
Ferrari, Aurélien Dommergue, Kevin Rosman,
Sungmin Hong, and Soon Do Hur. 2009.
“Climate-related variations in crustal trace

1-14 Lee, Yong Il, Hyoun Soo Lim, and Ho Il Yoon.
2009. “Carbon and nitrogen isotope
composition of vegetation on King George
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1-16 O’Dowd, C. D., Y. J. Yoon, and 5 others. 2009.
“Airborne measurements of nucleation mode
particles Ⅱ: boreal forest nucleation events”.
Atmospheric Chemistry and Physics, 9:
937-944.
doi: 10.5194/acp-9-937-2009

elements in Dome C (East Antarctica) ice
during the past 672 kyr”. Climatic Change, 92:
191-211.
doi: 10.1007/s10584-008-9456-3
Cr, Fe, Rb, Ba and U were determined by
inductively coupled plasma sector field mass
spectrometry (ICP-SFMS) in various sections
of the 3,270 m deep ice core recently drilled at
Dome C on the high East Antarctic plateau as
part of the EPICA program. The sections were
dated from 263 kyr bp (depth of 2,368 m) to
672 kyr bp (depth of 3,062 m). When
combined with the data previously obtained
by Gabrielli and co-workers for the upper
2,193 m of the core, it gives a detailed record
for these elements during a 672-kyr period
from the Holocene back to Marine Isotopic
Stage (MIS) 16.2. Concentrations and fallout
fluxes of all elements are found to be highly
variable with low values during the
successive interglacial periods and much
higher values during the coldest periods of
the last eight climatic cycles. Crustal
enrichment factors indicates that rock and
soil dust is the dominant source for Fe, Rb, Ba
and U whatever the period and for Cr during
the glacial maxima. The relationship between
Cr, Fe, Rb, Ba and U concentrations and the
deuterium content of the ice appears to be
similar before and after the Mid-Brunhes
Event (MBE, around 430 kyr bp). Mean
concentration values observed during the
successive interglacials from the Holocene to
MIS 15.5 appear to vary from one interglacial
to another at least for part of the elements.
Concentrations observed during the
successive glacial maxima suggest a
decreasing trend from the most recent glacial
maxima (MIS 2.2 and 4.2) to the oldest glacial
maxima such as MIS 14.2, 14.4 and 16.2,
which could be linked with changes in the size
distribution of dust particles transported
from mid-latitude areas to the East Antarctic
ice cap.

Airborne measurements of nucleation mode
aerosol concentrations during nucleation
events over the boreal forest of southern
Finland are reported. Three case studies are
analyzed in an attempt to characterise the
spatial scales over which these events occur
and to identify the source region for particle
production. For the cases presented, there is
no evidence of nucleation mode particles in
the Free Troposphere. Nucleation mode
particles are first detected in the surface layer
as the nocturnal inversion breaks up and
develops into the current-day’s new
boundary layer. In terms of spatial variability,
significant variability in the concentration of
nucleation mode particles was observed and
was attributed to changes in the topography
which comprised a mix of forest canopy and
frozen lakes. Measurements over the Gulf of
Bothnia indicated no nucleation mode over
the sea and confirm that the scale of the
events is associated with the boreal forest
scale and that the new particles are produced
directly above the forest canopy.

1-17 Yeong Bae Seong, Lewis A. Owen, Hyoun Soo
Lim, Ho Il Yoon, Yeadong Kim, Yong Il Lee, and
Marc W. Caffee. 2009. “Rate of late Quaternary
ice-cap thinning on King George Island, South
Shetland Islands, West Antarctica definded by
cosmogenic 36Cl surface exposure dating”.
Boreas, 38(2): 207-213.
doi: 10.1111/j.1502-3885.2008.00069.x
Glacial landforms on the Barton and Weaver
peninsulas of King George Island in the South
Shetland Islands, West Antarctica were
mapped and dated using terrestrial
cosmogenic 36Cl methods to provide the first
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Journal of the Korean Geomorphological
Association, 16(2): 29-42.

quantitative terrestrial record for late
Quaternary deglaciation in the South Shetland
Islands. 36Cl ages on glacially eroded and
striated bedrock surfaces range from
15.5+2.5 kyr to 1.0+0.7 kyr. The 36Cl ages are
younger with decreasing altitude, indicating
progressive downwasting of the
southwestern part of the Collins Ice Cap at a
rate of -12mm/yr-1 since 15.5+2.5 kyr ago,
supporting the previously published marine
records for the timing and estimate of the rate
of deglaciation in this region.

The well-known coastal terrace developed at
Jeongdonggin area, Gangneung, appears to be
a remnant coastal plain uplifted during the
late Pleistocene. Despite claims of the
existence of beach deposits, boings of the
so-called ‘boring shells’ as well as erosion of
basement by waves are not found in this area.
Sediments overlying the basements are
exposed along the roadcut and coast, which
are composed of sandy to gravelly deposits of
fluvial origin. They are overlain by paleosol
layers which appear to have been deposited
originally in the interlfuve environments on
the coastal plain. OSL dating of sandy to
gravelly deposit and existence of AT tephra
grains in the topmost horixon of paleosol ved
suggest that fluvial sedimentation could have
occurred between ca. 110 and 20 ky.

1-18 Yi, Seonbok, Yong Il Lee, and Hyun-soo Lim.
2009. “Characteristics and depositional
environment of paleosol layers developed on
top of the terrace in the Jeongdongjin area,
East Coast, Korea”. The Korean Journal of
Quaternary Research, 23(1): 1-24.
Paleosol layers lying on top of the terrace in
Jeongdongjin area appear to have been
deposited under generally well-drained
condition with periodic waterlogging. From a
4.5m-long profile observed, a total of 6
stratigraphic units were identified. Grain-size
analysis indicates the dominance of silty and
clay materials with some portions with high
sand content. Major mineralogical elements
are quartz, feldspar, mica and chlorite.
Geo-chemical composition shows little
change throughout the stratigraphy with
some fluctuation in chemical weathering
index. Marked increase in magnetic
susceptibility is recognizable where
stratigraphic unit changes. Soil- wedge layer
is developed around 50cm below the surface
with concentration of grains of AT tephra (c.
25,000 BP). An OSL date of c. 110,000 BP was
obtained from a sand layer lying below the
paleosol.

1-20 Yoo, Kyu-Cheul, Ho Il Yoon, Jin-Kyung Kim,
and Boo-Keun Khim. 2009. “Sedimentological,
geochemical and palaeontological evidence
for a neoglacial cold event during the late
Holocene in the continental shelf of the
northern South Shetland Islands, West
Antarctica”. Polar Research, 28(2): 177-192.
doi: 10.1111/j.1751-8369.2009.00109.x
Two sediment cores obtained from the
continental shelf of the northern South
Shetland Islands, West Antarctica, consist of:
an upper unit of silty mud, bioturbated by a
sluggish current, and a lower unit of
well-sorted, laminated silty mud, attributed
to an intensified Polar Slope Current.
Geochemical and accelerator mass
spectrometry 14C analyses yielded evidence
for a late Holocene increase in sea-ice extent
and a decrease in phytoplankton productivity,
inferred from a reduction in the total organic
carbon content and higher C : N ratios, at
approximately 330 years B.P., corresponding
to the Little Ice Age. Prior to this, the shelf

1-19 Yi, Seonbok, Young Il Lee, and HyounSoo Lim.
2009. “Geomorphology of Terrace at
Jeongdongjin, Gangneung City: A New View”.
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Three dominant sediment types associated
with distinct sedimentary processes have
been identified using textural/compositional
analyses: (1) hemipelagic mud (interglacial
sediments) deposited from pelagic settling of
bioclasts, meltwater plumes, and ice-rafted
detritus; (2) terrigenous mud (glacial
sediments) delivered by turbid meltwater
plumes; and (3) massive muds marking the
boundaries from interglacial to glacial
periods. The succession of the sedimentary
facies in core GC98-06 is interpreted to reflect
temporal changes in environmental
conditions prevailing on the continental rise
of the southern Drake Passage in the course of
successive climatic stages over the last 150
ka: from the bottom upward, these are glacial,
interglacial, glaciation, glacial, and interglacial
episodes. Variability in sediment flux and
diatom abundance seem to have been related
to changes in glacial advance, sea-ice extent,
and specific sedimentary environments,
collectively influenced by mid- to late
Quaternary climatic changes.

experienced warmer marine conditions, with
greater phytoplankton productivity, inferred
from a higher organic carbon content and C :
N ratios in the lower unit. The reduced
abundance of Weddell Sea ice-edge bloom
species (Chaetoceros resting spores,
Fragilariopsis curta and Fragilariopsis
cylindrus) and stratified cold-water species
(Rhizosolenia antennata) in the upper unit
was largely caused by the colder climate.
During the cold period, the glacial restriction
between theWeddell Sea and the shelf of the
northern South Shetland Islands apparently
hindered the influx of ice-edge bloom species
from the Weddell Sea into the core site. The
relative increases in the abundance of
Actinocyclus actinochilus and Navicula glaciei,
indigenous to the coastal zone of the South
Shetland Islands, probably reflects a
reduction in the dilution of native species,
resulting from the diminished influx of the
ice-edge species from the Weddell Sea. We
also document the recent reduction of sea-ice
cover in the study area in response to recent
warming along the Antarctic Peninsula.

1-21 Yoon, Ho Il, Kyu-Cheul Yoo, Young-Suk Bak,
Yong Il Lee, and Jae Il Lee. 2009. “Core-based
reconstruction of paleoenvironmental
conditions in the southern Drake Passage
(West Antarctica) over the last 150 ka”.
Geo-Marine Letters, 29: 309-320.
doi: 10.1007/s00367-009-0144-8

PART 2

Earth-System Sciences
2-1

A deep-sea sediment core (GC98-06) from the
southernmost Drake Passage, West
Antarctica, shows late Quaternary
depositional environments distinctly
different from sedimentary drifts commonly
found along the southwestern Pacific margin
of the Drake Passage. The chronology of the
core has been inferred using geochemical
tracers of paleoproductivity and diatom
biostratigraphy, and represents the
paleoceanographic conditions in a continental
rise setting during the last 150,000 years.

Burn, Laurie J., Kevin J.R. Rosman, Jean-Pierre
Candelone, Paul Vallelonga, Graeme R.
Burton, Andrew M. Smith, Vin I. Morgan, Carlo
Barbante, Sungmin Hong, and Claude F.
Boutron. 2009. “An ultra-clean technique for
accurately analysing Pb isotopes and heavy
metals at high spatial resolution in ice cores
with sub-pg g-1 Pb concentrations”. Analytica
Chimica Acta, 634: 228-236.
doi: 10.1016/j.aca.2008.11.067
Measurements of Pb isotope ratios in ice
containing sub-pg g-1 concentrations are
easily compromised by contamination,
particularly where limited sample is
available. Improved techniques are essential
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the ocean tide model. In RL01, the alias is
evident at high latitudes, near the
Filchner-Ronne and Ross ice shelves in
Antarctica, and regions surrounding
Greenland and Hudson Bay. RL04 shows
significantly lower alias amplitudes in many
of these locations, reflecting improvements in
the ocean tide model. However, RL04 shows
continued alias contamination between the
Ronne and Larson ice shelves, somewhat
larger than in RL01, indicating a need for
further tide model improvement in that
region. For unknown reasons, the degree-2
zonal spherical harmonics (C20) of the RL04
solutions show significantly larger S2 aliasing
errors than those from RL01.

if Antarctic ice cores are to be analysed with
sufficient spatial resolution to reveal seasonal
variations due to climate. This was achieved
here by using stainless steel chisels and saws
and strict protocols in an ultra-clean cold
room to decontaminate and section ice cores.
Artificial ice cores, prepared from high purity
water were used to develop and refine the
procedures and quantify blanks. Ba and In,
two other important elements present at pg
g.1 and fg g-1 concentrations in Polar ice, were
also measured. The final blank amounted to
0.2±0.2 pg of Pb with 206Pb/207Pb and
208
Pb/207Pb ratios of 1.16±0.12 and 2.35±0.16,
respectively, 1.5±0.4 pg of Ba and 0.6±2.0 fg of
In, most of which probably originates
fromabrasion of the steel saws by the ice. The
procedure was demonstrated on a Holocene
Antarctic ice core section and was shown to
contribute blanks of only ~5%, ~14% and
~0.8% to monthly resolved samples with
respective Pb, Ba and In concentrations of
0.12 pg g-1, 0.3 pg g.1 and 2.3 fg g-1
Uncertainties in the Pb isotopic ratio
measurements were degraded by only
~0.2%.

2-2

2-3

Choi, Byeon-Gak, Chang Gun Park, Insoo Ahn,
and Jong Ik Lee. 2009. “Classification and
petrological and geochemical characteristics
of Antarctic meteorites found by 1st, 2nd and
3rd KOREAMET”. Journal of the Geological
Society of Korea, 45(6): 593-605.
Using petrological characteristics and oxygen
isotopic compositions, we classified 29
Antarctic meteorites found in blue ice fields
near Thiel Mountains, West Antarctica by
three Korea Expedition for Antarctic
Meteorites (KOREAMET) programs. Among
them 20 meteorites are ordinary chondrites,
11 H-group and 9 L-group without LL and all
of them are equilibrated having petrological
type ≥ 4. Two CV3 and two CM2 chondrites
were found: both CV and CM chondrites are
possibly pairs since two meteorites in each
group were not only found at very close
locations but also have very similar
petrological characteristics. Two CV3
chondrites, TIL 07003 and TIL 07007, have
elongated chondrules, CAIs, and AOIs. The
CM2 chondrites, TIL 07008 and TIL 08007,
experienced heavy aqueous alteration that
changed most of primary phases into low
temperature secondary minerals. One
enstatite chondrite, TIL 07009 is heavily

Chen, J. L., C. R. Wilson, and Ki-Weon Seo.
2009. “S2 tide aliasing in GRACE time-variable
gravity solutions”. Journal of Geodesy, 83:
679-687.
doi: 10.1007/s00190-008-0282-1
Errors in high-frequency ocean tide models
alias to low frequencies in time-variable
gravity solutions from the Gravity Recovery
and Climate Experiment (GRACE). We
conduct an observational study of apparent
gravity changes at a period of 161 days, the
alias period of errors in the S2 semidiurnal
solar tide. We examine this S2 alias in the
release 4 (RL04) reprocessed GRACE monthly
gravity solutions for the period April 2002 to
February 2008, and compare with that in
release 1 (RL01) GRACE solutions. One of the
major differences between RL04 and RL01 is
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content in accreted ice from sub-glacial Lake
Vostok, Antarctica”. Geochimica et
Cosmochimica Acta, 73: 5959-5974.
doi: 10.1016/j.gca.2009.05.050

altered by terrestrial weathering. No clear
chondrule texture survived by thermal
metamorphism; it contains ferroan
alabandite, thus classified as EL6. TIL 07012
has petrological and oxygen isotopic
characteristics of acapulcoite-lodranite clan.
The meteorite is heterogenous in mineralogy
but contains abundant plagioclase, thus
assigned as acapulcoite. TIL 07014 is
monomict breccia of basaltic and gabbroic
eucrites. Two pallasites, TIL 07016 and TIL
08004 are similar with Thiel Mountains
pallasite in texture and siderophile element
compositions, thus likely they are pairs.

2-4

This paper reports the first rare earth
element (REE) concentrations in accreted ice
refrozen from sub-glacial Lake Vostok (East
Antarctica). REE were determined in various
sections of the Vostok ice core in order to
geochemically characterize its impurities.
Samples were obtained from accreted ice and,
for comparison, from the upper glacier ice of
atmospheric origin (undisturbed, disturbed
and glacial flour ice). REE concentrations
ranged between 0.8-56 pg g-1 for Ce and
0.0035 - 0.24 pg g-1 for Lu in glacier ice, and
between < 0.1 - 24 pg g 1 for Ce and < 0.0004 0.02 pg g-1 for Lu in accreted ice. Interestingly,
the REE concentrations in the upper accreted
ice (AC1; characterized by visible aggregates
containing a mixture of very fine terrigenous
particles) and in the deeper accreted ice (AC2;
characterized by transparent ice) are lower
than those in fresh water and seawater,
respectively. We suggest that such ultra-low
concentrations are unlikely to be
representative of the real REE content in Lake
Vostok, but instead may reflect phase
exclusion processes occurring at the
ice/water interface during refreezing. In
particular, the uneven spatial distribution (on
the order of a few cm) and the large range of
REE concentrations observed in AC1 are
consistent with the occurrence/absence of
the aggregates in adjacent ice, and point to the
presence of solid-phase concentration/
exclusion processes occurring within
separate pockets of frazil ice during AC1
formation. Interestingly, if the LREE
enrichment found in AC1 was not produced by
chemical fractionation occurring in Lake
Vostok water, this may reflect a contribution
of bedrock material, possibly in combination
with aeolian dust released into the lake by
melting of the glacier ice. Collectively, this
valuable information provides new insight

Chung, Tae Woong and Sukyung Yoon. 2009.
“Seismic Analysis of the Korean Peninsula
Using Multiple Lapse Time Window Method”.
Geophysics and Geophysical Exploration,
12(2): 199-207.
From 329 earthquake data in the Korean
Peninsula, we separated the intrinsic and
scattering quality factor (Qi−1 and Qs−1) using
the Multiple Lapse Time Window Analysis
(MLTW) method. For the homogeneous
velocity structure, Qi−1 reduces the
amplitudes of both direct and coda waves;
Qs−1 diminishes the direct wave amplitude but
enlarges the coda wave amplitude. Based on
this phenomenon, MLTW method analytically
derives theoretical curves and obtains Qi−1
and Qs−1 by least square fit with observation
curves. This study is the first approach for the
seismic stable region by MLTW method, and
show that Qi−1 and Qs−1 in the Korean
Peninsula are very low at lower than
frequencies of 5 Hz. This low value seems to
be related to the inactive tectonism of the
Korean Peninsula.

2-5

Gabrielli, Paolo, Frederic Planchon, Carlo
Barbante, Claude F. Boutron, Jean Robert
Petit, Sergey Bulat, Sungmin Hong, and 2
others. 2009. “Ultra-low rare earth element
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S were observed. They tended to be small,
exhibiting a dark round shape on SEI, and
generally included 8-20 at.% C, 0-12 at.% N,
60-80 at.% O, and 4-10 at.% S (sometimes
with < 3 at.% Mg and Na). They were
attributed to be a mixture of carbonaceous
matter, H2SO4, and NH4HSO4/(NH4)2SO4,
mostly from the reaction of atmospheric SO2
with NH3 under high relative humidity. The
analysis of the relationship between the
aerosol particle compositions and 72-h
backward air-mass trajectories suggests that
ambient aerosols at Tokchok Island are
strongly affected not only by seawater from
the Yellow Sea but also by anthropogenic
pollutants emitted from China and the
Seoul-Incheon metropolis, resulting in the
dominance of complex secondary aerosol
particles.

into the accreted ice formation processes, the
bedrock geology of East Antarctica as well as
the water chemistry and circulation of Lake
Vostok.

2-6

Geng, Hong, Hae-Jin Jung, YooMyung Park,
HeeJin Hwang, and 4 others. 2009.
“Morphological and chemical composition
characteristics of summertime atmospheric
particles collected at Tokchok Island, Korea”.
Atmospheric Environment, 43: 3364-3373.
doi: 10.1016/j.atmosenv.2009.03.034
Determination of the chemical compositions
of atmospheric single particles in the Yellow
Sea region is critical for evaluating the
environmental impact caused by air
pollutants emitted from mainland China and
the Korean peninsula. After ambient aerosol
particles were collected by the Dekati PM10
cascade impactor on July 17-23, 2007 at
Tokchok Island (approximately 50 km west of
the Korean coast nearby Seoul), Korea, overall
2000 particles (on stage 2 and 3 with cut-off
diameters of 2.5-10 µm and 1.0-2.5 µm,
respectively) in 10 samples were determined
by using low-Z particle electron probe X-ray
microanalysis. X-ray spectral and secondary
electron image (SEI) data showed that
soil-derived and sea-salt particles which had
reacted or were mixed with SO2 and NOx (or
their acidic products) outnumbered the
primary and “genuine” ones (59.2% vs. 19.2%
in the stage 2 fraction and 41.3% vs. 9.9% in
the stage 3 fraction). Moreover, particles
containing nitrate in the secondary
soil-derived species greatly outnumbered
those containing sulfate. Organic particles,
mainly consisting of marine biogenic species,
were more abundant in the stage 2 fraction
than in the stage 3 fraction (11.6% vs. 5.1%).
Their relative abundance was greater than
the sum of carbon-rich, K-containing,
Fe-containing, and fly ash particles, which
exhibited low frequencies in all the samples.
In addition, many droplets rich in C, N, O, and

2-7

Hachikubo, Akihirp, Hirotoshi Sakagami,
Hirotsugu Minami, Yutaka Nunokawa, Hitoshi
Shoji, Tatiana Matveeva, Young K. Jin, and
Anatoly Obzhirov. 2009. “Isotopic
Composition and Crystallographic Properties
of Gas Hydrate in the Sea of Okhotsk”. Journal
of Geography, 118(1): 207-221.
New hydrate-bearing seepage structures off
Sakhalin in the Sea of Okhotsk were
investigated from 2003 to 2006 within the
framework of the CHAOS project. We
obtained samples of natural gas hydrate and
measured the molecular and isotopic
compositions of hydrate-bound gas. Methane
δ¹³C and δD were in the range of −67 to −63‰
and -207 to -193‰, respectively. These
results indicate a microbial origin produced
by CO₂ reduction according to Whiticar’s
dia-gram. Because ethane δ¹³C showed a
thermogenic origin, hydrate-bound gas
contains a small amount of thermogenic gas.
The hydration numbers of the samples were
estimated as 6.19 ± 0.02 using the Raman
spectra of the C-H stretching mode and a
thermodynamic calculation. Heat flow
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Cores from Mt. Qomolangma (Everest),
Himalayas”. Environmental Science &
Technology, 43(21): 8060-8065.
doi: 10.1021/es901685u

calorimetry revealed that the values for
dissociation heat of the samples were
18.1±0.3 kJ mol-¹ (from hydrate phase to gas
and ice phases) and 55.4 ± 0.4 kJ mol-¹ (from
hydrate phase to gas and water phases),
which agree well with the values in of
literature.

2-8

As, Mo, Sn, and Sb have been determined by
inductively coupled plasma sector field mass
spectrometry (ICP-SFMS) in 143 depth
intervals of high-altitude ice cores from Mt.
Everest, covering an 800-year time period
from 1205 to 2002 AD. The results clearly
demonstrate the long-term historical record
of atmospheric transport and deposition of
As, Mo, Sn, and Sb that has prevailed at high
altitudes in the central Himalayas. Natural
contributions, mainly from mineral dust, have
dominated the atmospheric cycles of As, Mo,
Sn, and to some extent Sb during the 700
years prior to the 20th century. Compared to
those of the pre-1900 period, pronounced
increases of both concentrations and crustal
enrichment factors are observed since the
1970s, with the highest increase factor for Sn
and the least for As. Such increases are
attributed to anthropogenic emissions of
these elements, largely from stationary fossil
fuel combustion and non-ferrous metals
production, particularly in India. Our central
Himalayan ice core record provides an
explicit recognition of rising atmospheric As,
Mo, Sn, and Sb pollution in response to rapid
economic growth in central Asia.

Han, Shin-Chan, Hyungjun Kim, In-Young Yeo,
Pat Yeh, Taikan Oki, Ki-Weon Seo, and 2
others. 2009. “Dynamics of surface water
storage in the Amazon inferred from
measurements of inter-satellite distance
change”. Geophysical Research Letters, 36:
L09403(1-5).
doi: 10.1029/2009GL037910
Terrestrial water storage in the Amazon basin
and its surrounding areas is studied by
exploring the instantaneous measurements of
distance changes between two satellites from
the GRACE mission. The surface water in the
channels and floodplains can be significant in
weighing total water storage. Its magnitude
can be as large as soil moisture perturbing the
motions of the satellites to a detectable
amount by the on-board instrument. The
river runoff routing simulations indicate the
effective velocity throughout the Amazon
basin over the years is about 30 cm/s with
significant seasonal change. The lower
velocity, during rising stages and peak water
season, and the faster velocity, during falling
stages, are delineated from the observations.
The backwater effects may impact such
seasonal change on the overall flow velocity.
Direct assimilation of GRACE tracking data
can contribute to land surface dynamic
processes by resolving the time scale of
transport in rivers and streams.

2-9

2-10 Jeon, Y. M., S. B. Kim. M. Y. Choe, and Y. K. Sohn.
2009. “Characteristics and origin of patterned
ground in the Barton Peninsula, King George
Island, Antarctica”. Journal of the Geological
Society of Korea, 45(1): 29-46.
Patterned ground with distinct geometric
shapes is well developed in the southwestern
part of the Barton Peninsula, King George
Island, Antarctica. The patterned ground
consists of stone borders composed of
clast-supported pebbles and boulders and
central parts of coarse sand- to silt-size

Hong, SungMin, Khanghyun Lee, Shugui Hou,
Soon Do Hur, and 5 others. 2009. “An
800-Year Record of Atmospheric As, Mo, Sn,
and Sb in Central Asia in High-Altitude Ice
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materials. Otherwise, the ages may have no
relation with the timing of formation of the
patterned ground.

materials. The patterned ground can be
classified into circular, polygonal, stepped,
and striped types according to the shapes of
the stone borders. The stone borders of the
circular patterned ground have circular or
elliptical shapes whereas those of the
polygonal patterned ground have the shape of
irregular polygons because they are
interconnected with one another. Stepped
patterned ground occurs as a terraced slope
and has arrowhead-like or cuspate stone
borders. Striped patterned ground consists of
slope-parallel bands of coarse-grained
(pebbly to cobbly) and fine-grained (granule
to medium sandy) parts. The types of the
patterned ground change according to the
slope gradient with the circular and polygonal
types dominant on gentle (0-10°) slopes and
the stepped and striped types common on
steep (10-30°) slopes. The difference in the
shape of the patterned ground is interpreted
to have formed by different degrees of
asymmetric material circulation and
downslope soil movement in association with
self-organization of the soil materials in the
active layer caused by repeated freeze-thaw
cycles. The stepped patterned ground is in
particular interpreted to have formed by slow
downslope mass movement or solifluction of
the water-logged active layer. The absence or
poor development of vegetation in the central
parts of the patterned ground, compared with
the common presence of moss and lichen on
the surface of the stone borders, and the good
preservation of internal patterned ground
and mudcracks in the central parts indicate
that the materials in the central parts of the
patterned ground are still in active
circulation. When interpreting the timing of
formation of the patterned ground on the
basis of ¹⁴C or OSL ages, it is important to
know whether the materials in the patterned
ground are still in active circulation. In case
the patterned ground is still in active
circulation, the ¹⁴C or OSL ages of the soil
materials are interpreted to have values
within the circulation period of the soil

2-11 Jin, Young Keun, Joohan Lee, Jong Kuk Hong,
and Sang Heon Nam. 2009. “Is subduction
ongoing in the South Shetland Trench,
Antarctic Peninsula?: new constraints from
crustal structures of outer trench wall”.
Geosciences Journal, 13(1): 59-67.
doi: 10.1007/s12303-009-0005-5
The South Shetland Trench (SST) northwest
of the South Shetland Islands is the only
trench along the Pacific margin of the
Antarctic Peninsula. Multichannel seismic
reflection profile shows very narrow normal
faulting zone (about 20 km) on the outer wall
of the SST and thick trench-fill sediments (up
to 1000 m) on two distinct crustal horst and
graben structures in the trench. These
structures are rare in the active subduction
trenches. On the basis of the implications
from these seismic structures and known
tectonic history, the following scenarios of
subduction activities of the former Phoenix
plate are proposed: (1) normal faulting has
not occurred since subduction rate in the SST
sharply decreased after cessation of seafloor
spreading at the West Scotia Ridge at about 6
Ma; and (2) subduction almost stopped after
the cessation of spreading in Drake Passage at
about 3.3 Ma. Recent contractional structures
around the SST are indicative of current
crustal shortening (not subduction)
accommodating trenchward movement of
South Shetland Islands caused by the ongoing
extension of Bransfield Basin behind the
South Shetland Islands.

2-12 Jitaru, Petru, Paolo Gabrielli, Alexandrine
Marteel, John M. C. Plane, Fréderic A. M.
Planchon, Pierre-Alexis Gauchard, Christophe
P. Ferrari, Claude F. Boutron, Freddy C.
Adams, Sungmin Hong, and 2 others. 2009.
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Rongbuk Glacier at 6572 ma.s.l. on Mt. Everest
in September 2005. This snowpack covered a
full year period from the fall of 2004 to the
summer of 2005 and reflected the major
meteorology of the monsoon and
non-monsoon seasons. The most abundant
compounds detected in the snow samples
were γ-hexachlorocyclohexane (γ-HCH) and
α-HCH with mean concentrations of 123 pg
L−1 and 92 pg L−1, respectively. This is the first
detection of these compounds in recent snow
samples from the Himalayas. Backward air
trajectory analysis indicated that the
Himalayas could be influenced by the major
HCH source regions in both India and China.
Among the seven marker PCB congeners (PCB
28, 52, 101, 118, 138, 153, and 180)
quantified, PCB 28 and PCB 52 were the only
dominant PCB congeners detected, with mean
concentrations of 17 pg L−1 and 6 pg L−1,
respectively. In addition, DDT metabolites,
p,p′-DDE and p,p′-DDD were detected in some
snow samples and mean concentrations of
DDTs were 24 pg L−1. Seasonal differences
were observed for α- and γ-HCH
concentrations increasing from the
non-monsoon season to the monsoon season.
Meanwhile, PCB 28 and HCB showed uniform
variations with peak concentrations resulting
from an effective scavenging by snowfalls
between the monsoon and non-monsoon
interval. Compared to other high mountain
areas, the levels of POPs deposited into the
East Rongbuk Glacier were relatively low,
resulting from the highest altitude and
remoteness from source regions.

“Atmospheric depletion of mercury over
Antarctica during glacial periods”. Nature
Geoscience, 2(7): 505-508.
doi: 10.1038/NGEO549
Mercury is a globally dispersed toxic metal
that affects even remote polar areas. During
seasonal atmospheric mercury depletion
events in polar areas, mercury is removed
from the atmosphere1,2 and subsequently
deposited in the surface snows3. However, it
is unknown whether these events, which have
been documented for the past two decades,
have occurred in the past. Here we show that
over the past 670,000 years, atmospheric
mercury deposition in surface snows was
greater during the coldest climatic stages,
coincident with the highest atmospheric dust
loads. A probable explanation for this
increased scavenging is that the oxidation of
gaseous mercury by sea-salt-derived
halogens occurred in the cold atmosphere.
The oxidized mercury compounds were then
transferred to the abundant mineral dust
particles and deposited on the snowpack,
leading to the depletion of gaseous mercury in
the Antarctic atmosphere. We conclude that
polar regions acted as a mercury sink during
the coldest climatic stages, and that
substantial polar deposition of atmospheric
mercury is therefore not an exclusively recent
phenomenon.

2-13 Kang ,Jung-Ho, Sung-Deuk Choi, Hyokeun
Park, Song-Yee Baek, Sungmin Hong, and
Yoon-Seok Chang. 2009. “Atmospheric
deposition of persistent organic pollutants to
the East Rongbuk Glacier in the Himalayas”.
Science of the Total Environment, 408: 57-63.
doi: 10.1016/j.scitotenv.2009.09.015

2-14 Kang, SuJin, HeeJin Hwang, and 4 others.
2009. “Quantitative ED-EPMA combined with
morphological information for the
characterization of individual aerosol
particles collected in Incheon, Korea”.
Atmospheric Environment, 43: 3445-3453.
doi: 10.1016/j.atmosenv.2009.05.008

To assess levels and seasonal trends of
organochlorine pesticides (OCPs) and
polychlorinated biphenyls (PCBs) in a
high-altitude mountain region, a 2.1 m
snowpack sample was collected from the East

A quantitative single-particle analytical
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2-15 Kim, S. B., and 4 others. 2009. “Depositional
facies, architecture and environments of the
Sihwa Formation (Lower Cretaceous),
mid-west Korea with special reference to
dinosaur eggs”. Cretaceous Research, 30:
100-126.
doi: 10.1016/j.cretres.2008.05.016

technique, called low-Z particle electron
probe X-ray microanalysis, combined with the
utilization of their morphological information
on individual particles, was applied to
characterize six aerosol samples collected in
one Korean city, Incheon, during March 9-15,
2006. The collected supermicron aerosol
particles were classified based on their
chemical species and morphology on a
single-particle basis. Many different particle
types were identified and their emission
source, transport, and reactivity in the air
were elucidated. In the samples, particles in
the “soil-derived particles” group were the
most abundant, followed by “reacted
sea-salts”, “reacted CaCO3-containing
particles”, “genuine sea-salts”, “reacted
sea-salts + others”, “Fe-containing particles”,
“anthropogenic organics”, (NH4)2SO4,
“K-containing particles”, and “fly ash”. The
application of this single-particle analysis,
fully utilizing their chemical compositional
and morphological data of individual
particles, clearly revealed the different
characteristics of the six aerosol samples. For
samples S3 and S5, which were sampled
during two Asian dust storm events, almost
all particles were of soil origin that had not
experienced chemical modification and that
did not entrain sea-salts during their
long-range transport. For sample S1, collected
at an episodic period of high PM10
concentration and haze, anthropogenic,
secondary, and soil-derived particles emitted
from local sources were predominant. For
samples S2, S4, and S6, which were collected
on average spring days with respect to their
PM10 concentrations, marine originated
particles were the most abundant. Sample S2
seems to have been strongly influenced by
emissions from the Yellow Sea and Korean
peninsula, sample S4 had the minimum
anthropogenic influence among the four
samples collected in the absence of any Asian
dust storm event, and sample S6 seems to
have entrained air pollutan

This paper presents detailed facies and
architectural analyses and
palaeoenvironmental reconstruction of the
Sihwa Formation (Lower Cretaceous),
mid-west Korea, which comprises an about
3-km-thick non-marine succession containing
abundant dinosaur eggshells. Based on
constituent facies, bedset geometry, stacking
pattern, and bounding surface characteristics,
the entire succession can be classified into
three architectural elements. Element I
occurs along the basin margin and shows a
monotonous stacking of tabular or crudely
stratified conglomeratic units. It represents
alluvial-fan deposits of debrisflow-dominated
fan and sheetflood-dominated fan. Element II
is characterized by multi-storey, sheet or
upward-widening, conglomeratic
channel-fills whose maximum thickness
exceeds 1.5 m. Each channelfill unit is encased
within red−brown silty sandstones of Element
III with sharp erosional bases but diffuse
gradational upper boundaries. It consists
generally of (1) cut-and-fill deposit (trough
crossstratified or openwork conglomerate) in
the lower part and (2) composite low-relief
bar deposit (lenticular conglomerate and
stratified gravelly sandstone) in the upper
part. Shallowness of each cutand-fill unit,
absence of fining-upward lateral accretion
package and the predominance of simple-bar
deposit collectively suggest deposition from
ephemeral braided streams. Element III
typically shows a fining-upward stacking of
(1) single- or multi-storey small-scale (<1.5 m
thick) channel fills with limited lateral extent
of less than 15 m, (2) poorly sorted, graded
and diffusely bounded silty conglomerates or
gravelly siltstones with discontinuous gravel
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areas.

sheets and pockets and (3) homogeneous or
graded, red−brown fine-grained deposits with
calcretes and burrows in ascending order.
Element III is interpreted as channel-margin
to floodplain, including crevasse channel fill,
crevasse splay and floodplain fines. The entire
sequence of the Sihwa Formation can be
divided into the alluvial-fan and terminal-fan
successions. The alluvial-fan succession
displays a progradational stacking pattern
and indicates a low rate of basin subsidence in
the initial phase of rifting. The upper
terminal-fan succession consists of proximal
braided stream and distal floodplain deposits
in the western and central parts of the basin
and is characterized by an axial dispersal
pattern and an aggradational stacking. It
suggests rapid subsidence of the basin floor
during the main phase of rifting. The
asymmetrical cross-basin distribution of each
architectural element reflects a half-graben
structure of the basin with steepgradient
fault-bounded eastern margin (footwall
block) and gently sloped, flexural western
margin (hangingwall block). The
predominance of ephemeral braided-stream
deposits along with red−brown fine-grained
floodplain deposits with common calcretes
indicates arid to semi-arid palaeoclimates.
Approximately 140 dinosaur eggs
(Faveoloolithidae and Dendroolithidae) were
identified mainly from the (gravelly)
siltstones and small-scale channel fills of
Element III deposits and partly from the
cut-andfill conglomerates of Element II
deposits. The eggs commonly retain their
original oval shape but are invariably
breached and stuffed with the substrate of
gravels and silt. They are either isolated or
clustered, forming a circular concentration in
plan view. The abundant yield of eggs, more
than 20 eggs in 5 separate nests from a single
depositional unit, suggests a dense population
of the parental dinosaurs. The repetitive
occurrence in many stratigraphic horizons
reflects site preference as a nesting habitat of
the near-channel or abandoned channel

2-16 Ki-Weon Seo, and 4 others. 2009. “Evaluation
of global land-to-ocean fresh water discharge
and evapotranspiration using space-based
observations”. Journal of Hydrology, 373:
508-515.
doi: 10.1016/j.jhydrol.2009.05.014
We estimate global fresh water discharge
from land-to-oceans (Q) and
evapotranspiration (ET) on monthly time
scales using a number of complimentary
hydrologic data sets. This estimate is possible
due to the new capability of measuring
oceanic and land water mass changes from
GRACE as well as the space-based
measurements of oceanic and land
precipitation (Pl) and oceanic evaporation.
Monthly time series of Q show peaks in July
and January, and those of ET show peaks in
March, May and August. Our estimates of Q
and ET are correlated with Pl indicating
qualitatively that our estimates capture
temporal patterns of Q and ET reasonably
well. Comparison of our Q with two other
previous estimates based on the Global
Runoff Data Centre (GRDC) river gauges
network shows that our maximum peak in Q
occurs about a month later than previous
estimates. In addition, we compare our
estimation of Q and ET to 20th century
simulations from the WCRP CMIP3
multi-model archive assessed in the IPCC 4th
Assessment Report. Runoff (R) and ET from
AOGCMs tend to only exhibit the annual cycle,
but the Q estimated in this study exhibits
additional semi-annual variations that exists
in Pl as well. In addition, R from the models
shows a maximum peak 2 months earlier than
the estimated Q, which is due partly to the
river discharge time lag that most AOGCMs do
not take into account. These results indicate
that current AOGCMs exhibit basic
shortcomings in simulating Q and ET
accurately. The new method developed here
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2-18 Lee, Ho-Yong, Seung-Chul Lim, Dong-Joo Min,
Byung-Doo Kwon, and Minkyu Park. 2009.
“2D time-domain acoustic-elastic coupled
modeling: a cell-based finite-difference
method”. Geosciences Journal, 13(4): 407-414.
doi: 10.1007/s12303-009-0037-x

can be a useful constraint on these models
and can be useful to close budget of global
water balance.

2-17 Kusakabe, Minoru, Keisuke Nagao, Takeshi
Ohba, Jung Hun Seo, Sung-Hyun Park, Jong Ik
Lee, and Byong-Kwon Park. 2009. “Noble gas
and stable isotope geochemistry of thermal
fluids from Deception Island Antarctica”.
Antarctic Science, 21(3): 255-267.
doi: 10.1017/S0954102009001783

To describe wave propagation in a fluid-solid
environment which is usually encountered
during marine seismic exploration, we design
a time-domain acoustic-elastic coupled
modeling algorithm based on the cell-based
finite-difference method. The cell-based
method has proven to delineate stress-free
conditions correctly at the free surface with
just changes in the material properties, which
indicates that it can also properly deal with
subsurface interface boundaries. In the
acoustic-elastic coupled modeling, we first
compose finite differences individually for the
acoustic and elastic media; we then combine
the differences using fluid-solid interface
boundary conditions. Numerical experiments
show that the cell-based coupled modeling
algorithm gives solutions compatible with
analytic solutions and that it properly
describes S- and converted waves as well as
P-waves. Applying the cell-based coupled
modeling algorithm to a slope model, we
confirm that our coupled modeling algorithm
describes irregular interfaces properly,
although it employs a staircase
approximation of them.

New stable isotope and noble gas data
obtained from fumarolic and bubbling gases
and hot spring waters sampled from
Deception Island, Antarctica, were analysed
to constrain the geochemical features of the
island’s active hydrothermal system and
magmatism in the Bransfield back-arc basin.
The 3He/4He ratios of the gases (< 9.8 × 10-6),
which are slightly lower than typical MORB
values, suggest that the Deception Island
magma was generated in the mantle wedge of
a MORB-type source but the signature was
influenced by the addition of radiogenic 4He
derived from subducted components in the
former Phoenix Plate. The N2/He ratios of
fumarolic gas are higher than those of typical
mantle-derived gases suggesting that N2 was
added during decomposition of sediments in
the subducting slab. The δ13C values of -5 to
-6‰ for CO2 also indicate degassing from a
MORB-type mantle source. The H2/Ar- and
SiO2 geothermometers indicate that the
temperatures in the hydrothermal system
below Deception Island range from ~150℃ to
~300℃. The δD and δ18O values measured
from fumarolic gas and hot spring waters do
not indicate any contribution of magmatic
water to the samples. The major ionic
components and δD-δ18O-δ34S values indicate
that hot spring waters are a mixture of local
meteoric water and seawater. Mn and SiO2 in
spring waters were enriched relative to
seawater reflecting water-rock interaction at
depth.

2-19 Lee, Jong Ik. 2009. “2006 - 2008 Korea
Expedition for Antarctic Meteorites
(KOREAMET)”. Journal of the Geological
Society of Korea, 45(6): 621-637.
About 40,000 meteorite specimens have been
recovered from Antarctica since the mid
1970’s by the government-supported
expedition parties. USA, Japan, Italy and China
are continuously operating expedition
parties, and Korea has operated since 2006.
During 2006 - 2008 austral summer seasons,
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2-21 Lee, Won Sang, Haruo Sato, and Sukyoung
Yun. 2009. “Estimation of coda Q in the mantle
and characteristics of regional S-wave”.
Geosciences Journal, 13(4): 363-369.
doi: 10.1007/s12303-009-0034-0

three Korea Expedition for Antarctic
Meteorites (KOREAMET) recovered 29
meteorites at blue ice fields of Thiel
Mountains. The government-funded or
-supported institutions are systematically
controlling Antarctic meteorites for the
research. They should classify the meteorites
by recommended scheme, and distribute to
researchers through proposal evaluation.
Korea Polar Research Institute will distribute
the meteorites from 2010. In this review,
concentration mechanisms of Antarctic
meteorites and expeditions for meteorites by
the other nations are briefly reviewed. The
results of the three KOREAMET and future
plans are reported.

Coda envelope reflects heterogeneity in the
Earth medium. Examining seismogram
envelopes of regional earthquakes over the
world in 1−20 s periods for a wide lapse time
range up to 2000 s, we classified them
focusing on the envelope haracteristics
around ScS arrivals. We found that coda decay
gradient decreases after ScS arrival
irrespective of focal depths and epicentral
distances on a semi-logarithmic scale plot.
Amplitude offset behavior observed in
seismic envelopes is an evidence that
scattered waves of ScS waves sometimes
dominate over scattered S waves and
scattered surface waves. Such an offset
associated with ScS arrival is not clear for
shallow events (<50 km). Further, the change
of coda decay gradient around ScS arrival
decreases as the period becomes shorter and
the focus shallower. Inverse of coda Q values,
which is estimated by applying the
single-isotropic scattering model, are
0.11×10−2 ~ 0.45×10−2 and 0.33×10−3 ~
3.90×10−3 at 4 s, 0.32×10−2 ~ 0.99×10−2 and
0.13×10−3 ~ 2.60×10−3 at 10 s, 0.53×10−2 ~
1.89×10−2 and 0.69×10−3 ~ 2.20×10−3 and at
15 s for before ScS and after ScS arrival,
respectively. These changes in coda decay
gradient and offsets in coda level enable us to
measure the medium heterogeneity of the
mantle.

2-20 Lee, Seung-Gu, Yoshihiro Asahara, InSoo An,
Kun-Han Kim, Tsuyoshi Tanaka, Seung-Ryeol
Lee and Jong Ik Lee. 2009. “Rare earth
element abundance, and Nd and oxygen
isotope of HED meteorites”. Journal of the
Geological Society of Korea, 45(6): 607-614.
Nd and oxygen isotope ratios and rare earth
element (REE) abundance of HED meteorites
(NWA1929, howardite; NWA1109, eucrite;
Igdi, eucrite; Dhofar007, eucrite; NWA2629,
diogenite) were estimated. The value of
δ18OSMOW and δ17OSMOW ranges 3.70‰to
4.32‰and 1.68‰to 2.10‰, respectively,
which plotted on the area of the typical HED
meteorite. REE abundances were measured
by ICP-MS and TIMS. Eucrite and howardite
have similar chondrite-normalized REE
pattern, whereas diogenite has V-shaped REE
pattern with negative Eu anomaly. The
difference of REE pattern from the same
meteorite may be due to the inhomogeneity of
the sample meteorite. εNd(0) values of the HED
meteorites except NWA2629 ranges from
-1.25 to 1.29, whereas that of NWA2629 is
-6.96 suggesting relatively differentiation.
Key words: HED meteorite, oxygen isotope,
rare earth element,

2-22 Mazurenko, L. L., T. V. Matveeva, E. M.
Prasolov, H. Shoji, A. I. Onzhirov, Y. K. Jin, and 9
others. 2009. “Gas hydrate forming fluids on
the NE Sakhalin slope, Sea of Okhotsk”.
Geological Society Special Publication, 319:
51-72.
doi: 10.1144/SP319.5
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and/or gas-saturated water. Traces of deep
ascending fluid were not found in the
hydrate-containing Hieroglyph seep, but
were suggested in the lower parts of cores
from the CHAOS and Kitami seeps based on
the presence of abnormally heavy deuterium.

An area of focused fluid venting off NE
Sakhalin, Sea of Okhotsk, was investigated in
2003 during the 31st and 32nd international
expeditions of R/V Akademik M. A. Lavrentyev
within the framework of the CHAOS Project.
More than 40 structures related to seafloor
gas venting were discovered and gas hydrates
were sampled from three of these: CHAOS,
Hieroglyph and Kitami. Geochemical analyses
were used to define the mechanisms of gas
hydrate accumulation and the sources of
fluids involved. Chemical and isotopic
analyses of the interstitial and hydrate waters
suggest that hydrates were formed from
seawater (or in-situ pore water) and an
ascending fluid enriched in salts. Hydrate
formation occurs at locations of the most
intensive saline water upflow, and this is
probably a function of the gas solubility in
water in equilibrium with hydrate. The water
involved in gas hydrate formation consists of
about 70% pore water derived from the host
sediment and 30% from the ascending fluid.
The overall isotopic composition of the ‘fluid’
taking part in hydrate formation was
calculated as δ2H ≈ −11‰ and δ18O ≈ −1.5‰ .

2-24 Ngyyen, Hang Thi,, Ki-Hyun Kim, Zang-Ho
Shon, and SungMin Hong. 2009. “A Review of
Atmospheric Mercury in the Polar
Environment”. Critical Reviews in
Environmental Science and Technology, 39:
552-584.
doi: 10.1080/10643380701764308
This paper is an overview of Hg
measurements made in the Arctic and
Antarctic regions, with an emphasis on the
evaluation of the methodological approaches
employed in both sampling and analysis
between different Hg species as well as the
fundamental aspects of their behavior. There
have been numerous efforts to measure the
concentrations of different Hg species,
including gaseous elemental mercury (GEM),
reactive gaseous mercury (RGM), and
particulatemercury (Hg(p)) in polar
environments. The mean concentration value
for GEM, if evaluated on the basis of
numerous studies conducted previously, was
moderately higher in the Arctic region (1.56
ng m-3) than the Antarctic counterpart with
the limited data sets (1.08 ng m-3). The mean
GEM concentration in the Arctic environment
varied moderately between different
locations so that the highest mean values
occurred in sub-Arctic locations with a
complicated climatology (e.g., Kuujjuarapik,
Quebec: 1.80 ng m-3), while the lowest one
was recorded in Pallas, Finland (1.26 ng m-3).
A comparison of temporal patterns between
different studies also indicates that rather
dynamic variations occur due to the effects of
certain phenomenon, known as atmospheric
mercury depletion events (AMDE). During
such depletion events, the GEM

2-23 Minami, Hirotsugu, Alexey Krylov, Hirotoshi
Sakagami, Akihiri Hachikubo, Kinji
Hyakutake, Hitoshi Tomaru, Masato Kida,
Nobuo Takahashi, Hitoshi Shoji, Tatiana
Matveeva, Young K. Jin, and 2 others. 2009.
“Geochemistry of Pore Waters from Gas
Hydrate-bearing Sediment Cores Retrieved at
Sea of Okhotsk”. Journal of Geography, 118(1):
194-206.
Differences in seepage activity among three
gas-seepage structures including
hydrate-bear-ing sites at the Derugin Basin,
NE Sakhalin Island, Russia were investigated.
Chemical analy-sea of pore-water
geochemistry, water-content distribution and
stable isotopes were conducted to describe
the complicated geochemical seepage
environments involving a flux of free-gas
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water participated in hydrothermal activities
via mixing with magmatic water, and the
contribution of seawater was insignificant. All
of the above results indicate that
hydrothermal alteration was influenced by
fluids related to granodiorite intrusion, and
18
O- and 87Sr-rich meteoric water circulating
in the upper crust significantly

concentrations frequently dropped below 1.0
ng m-3, while the RGM and Hg(p) exhibited
oposing trends. The distribution of GEM in
polar environments is, however, fairly
comparable in spatial scale, while those of
RGM and Hg(p) vary fairly dynamically in
such respects. Evidence suggests that the
distribution of Hg species at each
measurement site in the polar environments
is affected more effectively by site-specific
meteorological conditions.

2-26 Shin, Young Hong, Jong Uk Park, and Ki-Weon
Seo. 2009. “Introduction of the Global
Geodetic Observing System”. Journal of
Korean Earth Science Society, 30(3): 381-397.

2-25 Shin, Dongbok, Jong-Ik Lee, Jeong Hwang, and
Soon-Do Hur. 2009. “Hydrothermal alteration
and isotopic variations of igneous rocks in
Barton Peninsula, King George Island,
Antarctica”. Geosciences Journal, 13(1):
103-112.
doi: 10.1007/s12303-009-0009-1

The Modern Geodesy monitors physical and
geometrical shape and motion of the Earth
and, more importantly, its temporal
variations with unpredeedented precision. It
provides accurate and stable reference
frames for Earth observation in the Space ear.
Furthermore, with an aid of interdisciplinary
approaches, it also traces the causes of the
variations in shape and motion of the Earth
and eventually contricutes to a better
understanding of the Earty system. The
International Association of Geodesy(IAG)
has established the Global Geodetic Observing
System (GGOS) to integrate the Global Earth
OBservation System of Systems (GEOSS).
Here we introduce the contribution of
geodesy to the various fields of Earth Science
by focusing od GGOS and encourage
interdisciplinary researches.

O, H, S and Sr isotopes were investigated to
characterize the nature of hydrothermal
fluids and alteration processes in volcanic and
intrusive rocks in Barton Peninsula, King
George Island. The oxygen and hydrogen
isotope compositions of altered basaltic
andesite and granodiorite are similar to each
other. The δ18O and δD values gradually
decrease from altered basaltic andesite to
altered dyke and quartz-veined volcaniclastic
rock. The genetic linkage between
hydrothermal fluid and granodiorite
intrusion accounts for similar δ34S values
among sulfide minerals, both in the
granodiorite stock and in nearby altered
basaltic andesite. Broadly positive
correlations of δ18O-SiO2, δ18O-(87Sr/86Sr)i,
and 87Sr/86Sr-SiO2 can be established by
siliceous fluids enriched in 18O as well as 87Sr.
In addition, a positive relationship between
(87Sr/86Sr)i values and 1/Sr contents in
basaltic andesites can result from mixing
between fresh rocks and infiltrating fluids
with different endmember 87Sr/86Sr values
and Sr contents. The hyperbolic variation of
(87Sr/86Sr)i-K/Rb suggests that meteoric

2-27 Shoji, Hitosh, Young K. Jin, and 8 others. 2009.
“Methane Hydrates and Plumes in the Sea of
Okhotsk”. Journal of Geography, 118(1):
175-193.
Methane hydrates exist beneath the sea
bottom near cold seeps NE off the Sakhalin in
the Sea of Okhotsk. Multidisciplinary field
operations were performed at a study area
(approximately 16 × 20 km2) to investigate
seepage characteristics and understand gas
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Obzhirov. 2009. “Geochemistry of Halogen
and Iodine Radioisotope in Pore Water from
Shallow Gas Hydrate Systems in the Okhotsk
Sea and East/Japan Sea”. Journal of Geography,
118(1): 111-127.

hydrate formation mechanisms. A continuous
profiling survey was conducted to obtain a
distribution map of seepage structures on the
floor by using a deep-tow, side-scan-sonar
equipment. The distribution map reveals that
the dense area of seepage structures
coincides with a sea-floor area of deformed
sediments caused possibly by repeated
sediment slumping and debris flows in the
past. We speculate that this deformation may
have created shallow faults that are suitable
to conduits for the migration and discharge of
gas and fluid. Three seepage structures were
selected to study about their fluid-seep
conditions around the sea floor level.
Hieroglyph seepage structure is located at the
northern end of the dense area of the
structures. Kitami and Chaos structures are
located about 2 and 7 km respectively apart
from the Hieroglyph structure within the
dense area. Large plumes on echograms and
higher methane contents in the water column
confirm gas seepage activities at the three
structures. There observed at least two and
four plumes at the Hieroglyph and Chaos
structures, respectively. Each gas chimney
image in seismic reflection profiles was
traced to connect each BSR and seepage
structure. Both pull-up and disturbed
structures of BSR around the gas chimney
images were interpreted as to be indications
of significant heat flows caused by ascending
fluid at both Kitami and Chaos structures. On
the other hand, almost no
pull-up/disturbance of BSR was observed at
the Hieroglyph structure, suggesting little
water seepage. The seep activity may vary
with time off the Sakhalin. The Hieroglyph
structure is located at the edge of a dense area
of the seepage structures. It might serve as an
indicator for the long-term activity of the fluid
seepage system off the Sakhalin.

Sulgate, halogen, and radioactive 129I
concentrations were determined in pore
waters associated with massive gas hydrate
deposits in shallowsediments along the
boundary between the Amurian and Okhotsk
plates in the Okhotsk Sea and Japan Sea.
Because of the strong biophilic behavior of
iodine and weaker behavior of bromine, in
contrast to conservative chlorine, in the
marine system and the presence of a
long-lived radioisotope of iodine(129I) , these
analyses are useful for determining the age
and nature of source organic materials
responsible for hydrocarbons, mostly
methane, in gas hydrates. Rapid sulfqte
decreases with depth reflect active methane
migration toward the seafloor, particularly
around gas hydrate-bearing site at both
locations. While salt exclusion from gas
hydrates during crystallization is likely to
have resulted in the downward increase of CI,
and potentially Br and I concentrations, gas
hydrate dissociation at depth caused a gentle
dilution of pore waters. Biophilic Br and I
concentrations rapidly increase with depth,
reaching 1500 and 400 µm at the core bottom,
respectively, indicating that upwelling fluids
are enriched in Br and I derived from marine
organic materials degraded in deep
sediments. The 129I/I ratins thus reflect the
potential ages of source formations of iodine
and associ-ated methane, providing ~35 Ma
northeast off Sakhalin Island in the Okhotsk
Sea and ~ 30 Ma in the Umitaka Spur-Joetsu
Knoll region in the margin of the Japan Sea.
These ages correspond well with the initial
activities of the Amurian and Okhotsk plates
and the subsequent opening of the Japan Sea,
which formed the present geological setting
of the northeastern mar-gin of the Eurasian
continent. Active plate motions led to the

2-28 Tomaru, Hitoshi, Hirotsugu Minami, Hitoshi
Shoji, Akihiro Hiruta, Ryo Matsumoto, Zunli
Lu, Udo Fehn, Young K. Jin, and Anatoly
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Phoenix plate, causing an abrupt decrease in
convergence rate. Then multiple magmatic
sources were triggered, resulting in a
culminating igneous activity during 50−40 Ma
with a peak at 45 Ma along the archipelago.
The delamination also caused the extension
regime indicated by the dike swarm, plugs
and sills all over the archipelago, and the
uplift of Smith metamorphic complex and
Livingston Island. Delamination process may
have finished at some time during 40−30 Ma,
leaving a weak igneous activity at that stage
and thereafter. The convergence rate then
recovered gradually, as indicated by the
magnetic anomaly identifications. This model
is supported by seismic observation of deep
velocity anomalies beneath the Antarctic
Peninsula.

rapid accmulation of organic-rich sediments
that are responsible for iodine and methane
in gas hydrate occurring along the plate
boundary.

2-29 Wang, Fei, Xiang-Shen Zheng, Jong Ik Lee,
Won Hie Choe, and 2 others. 2009. “An
40
Ar/39Ar geochronology on a mid-Eocene
igneous event on the Barton and Weaver
peninsulas: Implications for the dynamic
setting of the Antarctic Peninsula”.
Geochemistry Geophysics Geosystems, 10(12):
Q12006(1-29).
doi: 10.1029/2009GC002874
The genesis of basaltic to andesitic lavas,
mafic dikes, and granitoid plutons composing
the subaerial cover on the Barton and Weaver
peninsulas, Antarctica, is related to arc
formation and subduction processes. Precise
dating of these polar rocks using conventional
40
Ar/39Ar techniques is compromised by the
high degree of alteration (with loss on
ignition as high as 8%). In order to minimize
the alteration effects we have followed a
sample preparation process that includes
repeated acid leaching, acetone washing, and
hand picking, followed by an overnight bake
at 250 C. After this procedure, groundmass
samples can yield accurate age plateaus
consisting of 70%−100% of the total 39Ark
released using highresolution heating
schedules. The different rock types studied on
the Barton and Weaver peninsulas yielded
almost coeval ages, suggesting a giant igneous
event in the Weaver and Barton peninsulas at
44.5 Ma. A compilation of newly published
ages indicate that this event took place
throughout the whole South Shetland Islands,
suggesting a dynamic incident occurred at
this stage during the arc evolution history. We
related this igneous event to a mantle
delamination mechanism during Eocene
times. The delamination process began at 52
Ma, and the resultant upwelling of
asthenosphere baffled the subduction of

2-30 Yun, Sukyoung, Sidao Ni, Minkyu Park, and
Won Sang Lee. 2009. “Southeast Indian
Ocean-Ridge earthquake sequences from
cross-correlation analysis of hydroacoustic
data”. Geophysical Journal International, 179:
401-407.
doi: 10.1111/j.1365-246X.2009.04292.x
Parameters of earthquake sequences, for
instance location and timing of foreshocks
and aftershocks, are critical for
understanding dynamics of mid-ocean ridge
and transformfaults. Whole sequences
including small earthquakes in the ocean
cannot be well recorded by land-based
seismometers due to large epicentral
distances. Recent hydroacoustic studies have
demonstrated that T waves are very effective
in detecting small submarine earthquakes
because of little energy loss during
propagation in Sound Fixing and Ranging
channel. For example, an MW6.2 (2006 March
6, 40.11°S/78.49°E) transform-fault
earthquake occurred at the Southeastern
Indian Ocean Ridge, but National Earthquake
Information Center only reported three
aftershocks in the first following week. We
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concentrations of Cd in Arctic seals that prey
on benthic invertebrates rather than fish
(Bustamante et al., 2004; Dehn et al., 2005).

applied cross-correlation method to
hydroacoustic data from the International
Monitoring System arrays in the Indian Ocean
to examine thewhole earthquake sequence.
We detected 14 aftershocks and none
foreshock for the earthquake and locations of
these aftershocks show an irregular pattern.
From the observation, we suggest that the
feature could be caused by complicated
transcurrent plate-boundary dynamics
between two overlapped spreading ridges
that is possibly explained by the bookshelf
faulting model.

3-2 Choy, Eun Jung, and 3 others. 2009.
“Quantifying the trophic base for benthic
secondary production in the Nakdong River
estuary of Korea using stable C and N
isotopes”. Journal of Experimental Marine
Biology and Ecology, 382: 18-26.
doi: 10.1016/j.jembe.2009.10.002
The overall dependence of benthic secondary
production on the main primary producers at
three different habitats in the Nakdong River
estuarine system, Korea, was estimated.
Inventories of macrobenthic invertebrate
biomass were combined with
multiple-isotope-mixing models to evaluate
the trophic base, comparing Scirpus
triqueter-dominated and Phragmites
australis-dominated marshes and bare
intertidal flat. The feasible contributions of
four main food sources, marsh macrophytes,
the microphytobenthos, and riverine and
marine suspended particulate organic matter
(RPOM and MPOM), to the consumer
biomasses were calculated using the isotopic
mixing model. After weighting the feasible
contributions of food sources to each taxon by
the consumer biomass, the resultant values
were summed for all the consumers at each
habitat to quantify the trophic base of the
benthic invertebrate community.
Dual-isotope-mixing model calculations
verified the varying dependence on those
potential food sources among the functional
feeding groups. In addition, the dependence
on each source of the same functional group
varied between bare intertidal and salt-marsh
habitats, shifting from a dominance of benthic
and pelagic microalgal sources on the former
habitat to a mixed food source at the latter
habitat. The biomasses of the species
comprising each functional group differed
among habitats and sampling dates, so that
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Ahn, In-Young, Jungyoun Ji, and Hyun Park.
2009. “Metal accumulation in sea urchins and
their kelp diet in an Arctic fjord
(Kongsfjorden, Svalbard)”. Marine Pollution
Bulletin, 58: 1566-1587.
doi: 10.1016/j.marpolbul.2009.07.015
The Arctic marine environment is a
significant repository of anthropogenic
pollutants, including heavy metals (Bard,
1999; Muir et al., 1999; AMAP, 2002, 2005).
Elevated concentrations of some toxic metals
such as Hg, Pb, Se, and Cd have been reported
from several marine birds and mammals
(Ronald et al., 1984; Wagemann et al., 1996;
Bard, 1999; Muir et al., 1999; Fant et al., 2001;
AMAP, 2002, 2005; Dehn et al., 2006). Studies
on metal accumulation in prey organisms in
Arctic waters have been limited to some
major pelagic species such as zooplankton
and fish (Ritterhoff and Zauke, 1997; Dehn et
al., 2006), despite the fact that a variety of
prey organisms, including benthic
invertebrates, constitute a major part of the
diet for many Arctic marine mammals (Bus
-tamante et al., 2004; Dehn et al., 2006, 2007).
Several studies have already reported higher
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Pacific OIB, do not have high 3He/4He ratios.
This suggests that high 3He/ 4He is not
associated with dispersed, heterogeneous
lithologies embedded in the upper mantle. We
conclude that the mantle source of high
3
He/4He OIB is unique to volcanic island and
seamount chains and likely resides at depth in
the mantle.

each functional group made a different
contribution to the whole benthic community
and its basal food source. Given the
calculation of the overall dependence of
macrozoobenthic community on each food
source, our results indicate that the
microphytobenthic source dominates (nearly
half) the trophic base in all the intertidal
habitats of different vegetational
compositions. Marsh-macrophyte-derived
organic matter and RPOM served as
considerable subsidies only to salt-marsh
food webs, reflecting the use of the mixed
food source by salt-marsh-bed consumers.
Conversely, the dominance of MPOM in the
total food base was equal to that of the
microphytobenthos in the bare intertidal
ecosystem but increased during
spring−summer in the salt-marsh systems.
Our results also suggest that the river
discharge concentrated during the summer
monsoon does not lead to any shift in trophic
base for estuarine secondary production

3-3

3-4

Han, Jong Won, Ky Pyoung Lee, Minchul Yoon,
Sung Ho Kang, and Gwang Hoon Kim. 2009.
“Cold stress regulation of a bi-functional
3-dehydroquinate dehydratase/shikimate
dehydrogenase (DHQ/SDH)-like gene in the
freshwater green alga Spirogyra varians”.
Botanica Marina, 52(2): 178-185.
doi: 10.1515/BOT.2009.011
A low temperature up-regulated gene was
isolated from Spirogyra varians using the
differentially expressed gene method. The full
cDNA sequence consisted of 1798 bp with an
open reading frame of 1560 bp encoding 520
amino acid residues, which had neither a
cleavage site nor a signal peptide. The
deduced amino acid sequence was highly
similar to the bi-functional 3-dehydroquinate
dehydratase/shikimate dehydrogenase
(DHQ/SDH) gene of higher plants. As the gene
was cold regulated, we named it SVCR3
(Spirogyra varians cold regulated gene).
SVCR3 had two conserved domains of
DHQase I and SDH (AroE), as well as a
shikimate-binding site as found in other
DHQ/SDH genes. Northern blot analysis
showed that SVCR3 was up-regulated at 4℃.
When combined with light (>50 µmol photon
m-2 s-1) the expression of SVCR3 increased
more at 4℃, but the expression was not
affected by light intensity alone up to 200
µmol photon m-2s-1 at temperatures higher
than 10℃. Using the zymogram method
(which is a visualization method for gel areas
containing specific enzymes based on
chromogenic reactions), we showed that
there were three isozymes of DHQ/SDH in

Hahm, D., and 2 others. 2009. “A deep mantle
source for high 3He/4He ocean island basalts
(OIB) inferred from Pacific near-ridge
seamount lavas”. Geophysical Research
Letters, 36: L20316(1-5).
doi: 10.1029/2009GL040560
One of the most contentious issues in the
debate on the origin of volcanic island and
seamount chains is the significance of high
3
He/4He ratios at such locations. The
contemporary hotspot hypothesis calls for
the high 3He/4He signature to be derived from
a distinct source reservoir that lies deep in the
mantle. The competing plate stress
hypothesis claims that extreme isotopic
signals, such as the high 3He/4He, come from
dispersed crustal lithologies in the upper
mantle. Here, we show that lavas from the
East Pacific Rise − the ridge axis and
near-ridge seamounts, which have radiogenic
isotope compositions overlapping with other
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hybridization experiments revealed high
relatedness values (98.5 ± 0.7 %) between
strains CL-AP6T and CL-AP22, indicating that
the two strains constituted a single species.
However, the two strains differed
phenotypically from P. xiamenensis by their
inability to grow without NaCl, temperature
range for growth, hydrolysis of starch and
production of certain enzymes. The
phylogenetic analysis and physiological and
biochemical data showed that strains CL-AP6T
and CL-AP22 should be classified as
representing a novel species in the genus
Pseudomonas, for which the name
Pseudomonas pelagia sp. nov. is proposed.
The type strain is CL-AP6T (=KCCM 90073T
=JCM 15562T).

Spirogyra varians. This is the first report of
DHQ/SDH-like gene regulation by cold stress.

3-5

Hwang, Chung Yeon, Gwang Il Zhang, Sung-Ho
Kang, Hak Jun Kim, and Byung Cheol Cho.
2009. “Pseudomonas pelagia sp. nov., isolated
from a culture of the Antarctic green alga
Pyramimonas gelidicola”. International
Journal of Systematic and Evolutionary
Microbiology, 59(12): 3019-3024.
doi: 10.1099/ijs.0.008102-0
Two Gram-negative, strictly aerobic bacterial
strains, designated CL-AP6T and CL-AP22,
were isolated from a culture of a green alga,
Pyramimonas gelidicola, established from the
Antarctic. Cells of the strains were straight
rods and motile by means of a single polar
flagellum. The strains grew with 0.5-8 %
(w/v) NaCl (optimum, 1-2 %) and at 4-33℃
(optimum, 25℃) and pH 6.5-9.1 (optimum, pH
7.5-8.1). The two strains shared 98.8 % 16S
rRNA gene sequence similarity. Analysis of
the 16S rRNA gene sequences of strains
CL-AP6T and CL-AP22 revealed that they were
members of the genus Pseudomonas and were
most closely related to Pseudomonas
xiamenensis C10-2T (95.5-95.8 % sequence
similarity) and next to Pseudomonas
pertucinogena NBRC 14163T (95.1-95.5%
sequence similarity) and to other members of
the genus Pseudomonas (< 95.2 % sequence
similarity). Phylogenetic analyses based on
the 16S rRNA gene sequences showed that
strain CL-AP6T formed a robust clade with
strain CL-AP22, and that this clade clustered
tightly with the nearest clade containing P.
xiamenensis and P. pertucinogena. The major
isoprenoid quinone of strains CL-AP6T and
CL-AP22 was Q-9 and the major cellular fatty
acids were C18 : 1ω7c (40.2-41.6 %), summed
feature 3 (C16 : 1ω7c and/or iso-C15 : 0 2-OH;
26.3-26.8 %), C16 : 0 (13.7-13.9 %) and C12 : 0
(5.8-6.2 %). The genomic DNA G+C contents of
strains CL-AP6T and CL-AP22 were 59.1 and
57.2 mol %, respectively. DNA−DNA

3-6

Hyun, Jung-Ho, Dongseon Kim, Chang-Woong
Shin, Jae-Hoon Noh, Eun-Jin Yang, Jin-Sook
Mok, Sung-hn Kim, Hyun-Cheol Kim, and
Sinjae Yoo. 2009. “Enhanced phytoplankton
and bacterioplankton production coupled to
coastal upwelling and an anticyclonic eddy in
the Ulleung basin, East Sea”. Aquatic Microbial
Ecology, 54: 45-54.
doi: 10.3354/ame01280
We investigated the biomass and production
rates of microorganisms associated with
coastal upwelling and the anticyclonic
Ulleung warm eddy (UWE) of the Ulleung
basin in the East Sea. Shipboard observations
revealed that depth-integrated
phytoplankton biomass and production were
higher in the moderately stratified ring of the
UWE than in the vertically well-mixed eddy
core or in the stratified region outside of the
eddy in the Ulleung basin. Similarly,
heterotrophic bacterial production was
higher in the eddy ring than in the eddy core
or outside of the eddy. Bacterial biomass in
the highly productive eddy ring showed little
difference compared to the bacterial biomass
of the core site due to the impact of grazing by
heterotrophic protozoa. Satellite imagery and
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compared to those collected in offshore sites
(-17.3 ± 0.8‰) of the southern sea of Korea
and Nakdong River (-23.2 ± 1.6‰). This result
indicates that carbon supporting fish
communities of these coastal bay systems is
mainly derived from the local benthic
producers.

diatom species composition data in
conjunction with physico-chemical
parameters demonstrated that wind-driven
coastal upwelling in the southeast of Korea
was largely responsible for the phytoplankton
bloom and enhanced bacterial production
along the UWE. Overall, the results indicated
that the UWE entrained highly productive
upwelling coastal waters and delivered
enhanced microbial biomass and production
into the central Ulleung basin. The results
further implied that the UWE and the
subsequent effect on vertical particulate
carbon flux may play a significant role in
stimulating benthic respiration and in
sequestering organic carbon produced by
coastal upwelling down into the deep Ulleung
basin.

3-7

3-8

Kang, Chang-Keun, Eun Jung Choy,
Young-Baik Hur, Jeong-In Myeong. 2009.
“Isotopic evidence of particle size-dependent
food partitioning in cocultured sea squirt
Halocynthia roretzi and Pacific oyster
Crassostrea gigas”. Aquatic Biology, 6:
289-302.
doi: 10.3354/ab00126
To examine the trophic relationship between
the sea squirt Halocynthia roretzi and the
Pacific oyster Crassostrea gigas cocultured in
suspension, their δ13C and δ15N values were
monitored monthly on the southern coast of
Korea for a period of 2 yr. Suspended
particulate organic matter was fractionated
as coarse (> 20 µm, CPOM) and fine particles
(< 20 µm, FPOM), and the seasonal variations
in the δ13C and δ15N were determined. CPOM
δ13C was slightly more variable than FPOM
δ13C over the sampling period, whereas δ15N
varied less for CPOM than for FPOM. Co- and
monocultured sea squirts had a less variable
δ13C, but a more variable δ15N than cocultured
oysters over the sampling period. The δ13C
and δ15N of cocultured sea squirts were
consistently lower than those of cocultured
oysters. The more pronounced difference in
the δ13C between the cocultured suspension
feeders was attributed to a striking isotopic
change in oysters during their autumn to
winter growing period. Differences in the δ13C
were significant between co-, monocultured,
and wild sea squirts, but not between co- and
monocultured oysters. These suspension
feeders can use different POM size fractions
within the same habitat. The marked
13
C-enrichment in oyster tissues, particularly

Kang, Chang-Keun, Eun Jung Choy, and 2
others. 2009. “δ13C Evidence for the
Importance of Local Benthic Producers to
Fish Nutrition in the Inner Bay Systems in the
Southern Coast of Korea”.「 The Sea」Journal
of the Korean Society of Oceanography, 14(1):
56-62.
Stable carbon isotope analysis was used to
investigate the autotrogphic crarbon sources
supporting fisheries in three coastal bay
systems of the southern coast of Korea.
Carbon isotope ratios (δ13C) of 31 fish species
were analysed and compared with those of a
range of potential primary food sources [e.g.,
seagrass (Zostera marina), seagrass
epiphytes, benthic microalgae, macroalgae,
marine particulate organic matter (marine
POM). marsh plant (Phragmites australis) and
terrestrial POM]. δ13C values (range, -16.2 ~
-8.3‰) of fishes from the coastal embayment
systems were overlapped with those of
seagrass (-8.3 ± 1.9‰), seagrass epiphytes
(-12.4 ± 0.6‰), benthic microalgae (-15.4 ±
1.6‰) and macroalgae (-16.0 ± 1.8‰). In
addition, fishes (-12.9 ± 1.5‰) from the study
area had distinctly higher δ13C values
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supply is a crucial factor that governs gonad
maturation and subsequent spawning along
with the water temperature.

during their fast growing period, may result
from their strong selectivity of diatoms. In
contrast, both the 13C and 15N-depleted values
in cocultured sea squirts indicate the
importance of pico-/nano-size fractions as
their dietary components. Size-related
patterns in food resource exploitation
between the cocultured suspension feeders
may be due to different particle capture
mechanisms.

3-9

3-10 Katano, Toshiya, Juyun Lee, Yun-Joo Lee,
Mi-Kyung Kim, Choul-Gyun Lee, Eon-Seon Jin,
Myung-Soo Han, Sung-Ho Kang, and
Myung-Soo Han. 2009. “Effect of Temperature
on Inorganic Carbon Acquisition of
Chlamydomonas reinhardtii”. Journal of
Freshwater Ecology, 24(2): 255-260.
doi: 10.1080/02705060.2009.9664290

Kang, Do-Hyung, In-Young Ahn, and
Kwang-Sik Choi. 2009. “The annual
reproductive pattern of the Antarctic clam,
Laternula elliptica from Marian Cove, King
George Island”. Polar Biology, 32: 517-528.
doi: 10.1007/s00300-008-0544-7

Carbon dioxide availability for microalgae in
aquatic environments increases with
decreasing water temperature, while
photosynthetic activity generally decreases.
Therefore, inorganic carbon acquisition by
algal cells is greatly affected by temperature.
We investigated half-saturation constants
[Km(DIC), Km(CO2)] of inorganic carbon in
photosynthesis under various temperatures
for a strain of Chlamydomonas reinhadtii. C.
reinhardtii showed an active carbon
concentrating mechanism (CCM) at all
temperature conditions investigated
(5−25℃), implying that CCM activity is not
diminished at low temperatures. The
maximum photosynthetic rate was recorded
at 15℃, while maximum CCM activity was
detected at 20℃. A higher optimum
temperature for CCM activity than for
photosynthesis may compensate for lower
photosynthetic rates above the optimum
temperature. CCM may play a more
significant role at higher temperatures in
algal photosynthesis in aquatic environments.

The annual reproductive cycle of the Antarctic
soft-shelled clam, Laternula elliptica, in
Marian Cove, King George Island was studied
over a 2-year period from February 1998 to
January 2000. Annual changes in the
gametogenesis were investigated by
measuring the percentage of area occupied by
oocytes in a follicle (follicle index, FI) and the
oocyte size. In 1998, the monthly mean FI
increased significantly from October to
November, peaked in December, and
decreased rapidly from December to January.
In February and March 1999, degenerated
eggs were observed in the spent follicles.
Degeneration and resorption of residual eggs
by phagocytosis occurred mostly in February
and March in both 1998 and 1999, although
the resorption process was observed
year-round. The histology indicated that
complete vitellogenic growth of L. ellpitica at
Marian Cove takes at least a year and the
clams spawn annually during the austral
summer. The ripening and subsequent
spawning of clams at Marian Cove in 1998
and 1999 was coincided with the algal
blooming (September-October 1998 and
December and January 1999-2000)
suggesting that in coastal Antarctica food

3-11 Ki, Jang-Seu, Soo-Yeon Cho · Toshiya Katano,
Seung Won Jung, Juyun Lee, Bum Soo Park,
Sung-Ho Kang, and Myung-Soo Han. 2009.
“Comprehensive comparisons of three
pennate diatoms, Diatoma tenuae, Fragilaria
vaucheriae, and Navicula pelliculosa, isolated
from summer Arctic reservoirs (Svalbard
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class GST cDNA (leGSTp) was cloned from the
cold-adapted Antarctic bivalve Laternula
elliptica. We used degenerated primers
designed based on highly conserved regions
of known mollusk GSTs to amplify the
corresponding L. elliptica mRNA. Full-length
cDNA was obtained by rapid amplification of
cDNA ends (RACE). The full sequence of the
GST cDNA was 1189 bp in length, with a 5'
untranslated region (UTR) of 74 bp, a 3' UTR
of 485 bp, and an open reading frame of 630
bp encoding 209 amino acid residues with an
estimated molecular mass of 23.9 kDa and an
estimated isoelectric point of 8.3. Quantitative
RT-PCR confirmed basal expression of
leGSTp, which was up-regulated upon heat
treatment (10℃ for different time periods) by
a factor of 2.3 (at 24 h) and 2.7 (at 48 h) in the
digestive gland and gill tissues, respectively.
The recombinant leGSTp expressed in
Escherichia coli was purified by affinity
chromatography and characterized. The
purified leGSTp exhibited high activity
towards the substrates ethacrynic acid (ECA)
and 1-chloro-2,4-dinitrobenzene (CDNB). The
recombinant leGSTp had a maximum activity
at approximately pH 8.0, and its optimum
temperature was 35℃.

79°N), by fine-scale morphology and nuclear
18S ribonsomal DNA”. Polar Biology, 32:
147-159.
doi: 10.1007/s00300-008-0514-0
Here we report morphological and molecular
characteristics of dominant freshwater
diatoms in summer Arctic reservoirs of
Svalbard (Norway), using four culture
isolates, when we collected the samples in the
Weld on 15 August 2005. Analyses of
morphology and BLAST searches with 18S
rDNA sequences identified them to Diatoma
tenue (HYNP006, HYNP013), Navicula
pelliculosa (HYNP021), and Fragilaria
vaucheriae (HYNP022), respectively.
Comparative studies of morphology revealed
that the body shapes of the three polar
diatoms were nearly identical to the known
morphology of each species; however, they
were considerably shorter in body length
than previously described identical species
from other locations. The 18S rDNA
sequences of the diatoms were nearly
identical to the same species from temperate
and other regions. Phylogenetic analysis
showed that the polar diatoms each formed a
clade with their identical species and genera
according to their taxonomic positions. This
suggests that the polar diatoms may possess
little or no genetic or morphological variation
compared to more temperate strains.

3-13 Kim, Young-Saeng, Il-Sup Kim, Sun-Young
Shin, Hyun-Young Kim, Sung-Ho Kang, and
Ho-Sung Yoon. 2009. “Epistatic Relationships
of Two Regulatory Factors During Heterocyst
Development”. Algae, 24(2): 85-91.

3-12 Kim, Meesun, In-Young Ahn, Jina Cheon, and
Hyun Park. 2009. “Molecular cloning and
thermal stress-induced expression of a
pi-class glutathione S-transferase (GST) in the
Antarctic bivalve Laternula elliptica”.
Comparative Biochemistry and Physiology,
Part A, 152: 207-213.
doi: 10.1016/j.cbpa.2008.09.028

The filamentous cyanobacterium Anabaena
sp. Strain PCC 7120 produces a
developmental pattern of single heterocysts
separated by approximately 10 vegetative
cells. Heterocysts differentiate from
vegetative cells and are specialized for
nitrogen fixation. The patS gene, which
encodes a small peptide that inhibits
heterocyst differentiation, is expressed in
proheterocysts and plays a critical role in
establishing the heterocyst pattern. Another

Glutathione S-transferases (GSTs) are
multifunctional phase II detoxification
enzymes that catalyze the attachment of
electrophilic substrates to glutathione. The pi
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Devaleraea ramentacea and Palmaria palmata
exhibited significant scavenging effects on the
generation of intracellular ROS. Among them,
Monostroma obscurum and Phycidrys rubens
significantly inhibited membrane lipid
peroxidation and DNA oxidation. Moreover,
Phycidrys rubens exhibited scavenging effects
on peroxynitrite generated from SIN-1.

key regulator of heterocyst development is
the hetR gene. hetR mutants fail to produce
heterocysts and extra copies of hetR on a
plasmid cause a multiple contiguous
heterocyst phenotype. To elucidate the
relationship between these two counter
acting factors in the genetic regulatory
pathway during heterocyst differentiation,
the expression patterns of a patS-gfp and a
hetR-gfp fusion were examined in a patS
deletion and a hetR deletion strain. The
results, in combination with the result from a
hetR and patS double deletion strain, suggest
patS and hetR are mutually antagonistic and
the balance between these two factors in two
different cell types (heterocysts and
vegetative cells) may be critical during the
decision making process on their cell fates.

3-15 Lee, Yong-Woo, Eun-Jung Choi, and 2 others.
2009. “Seasonal Variation of
Microphytobenthos in Sediments of the
Estuarine Muddy Sandflat of Gwangyang Bay:
HPLC Pigment Analysis”.「 The Sea」 Journal
of the Korean Society of Oceanography, 14(1):
48-55.
Seasonal variations of microalgal biomass and
community composition in both the sediment
and the seawater were investigated by HPLC
pigment analysis in an estuarine muddy
sandflat of Gwangyang Bay from January to
November 2002. Based on the photosynthetic
pigments, fucoxanthin, diadinoxanthin, and
diatoxanthin were the most dominant
pigments all the year round, indicating that
diatoms were the predominant algal groups
of both the sediment and the seawater in
Gwangyang Bay. The other algal pigments
except the diatom-marker pigments showed
relatively low concentrations.
Microphytobenthic chlorophyll α
concentrations in the upper layer (0.5 cm) of
sediments ranged from 3.44 (March at the
middle site of the tidal flat) to 169 (July at the
upper site)mg m-2 , with the annual mean
concentrations of 68.4 ± 45.5, 21.3 ± 14.3,
22.9 ± 15.6 mg m-2 at the upper, middle, and
lower tidal sites, respectively. Depthintegrated chlorophyll α concentrations in
the overlying water column ranged from 1.66
(November) to 11.7 (July) mg m-2 , with an
annual mean of 6.96 ± 3.04 mg m-2 .
Microphytobenthic biomasses were about
310 times higher than depth-integrated
phytoplankton biomass in the overlying

3-14 Lee, Jung Im, You Ah Kim, Chang-Suk Kong,
Sung Su Yea, Taejun Han, Sung-Ho Kang, Jee
Hee Kim, and Youngwan Seo. 2009.
“Antioxidant Activity of Seaweed Extracts
from Kongsfjorden, an Inlet in the Arctic’s
Svalbard Archipelago”. Ocean and Polar
Research, 31(2): 213-218.
doi: 10.4217/OPR.2009.31.2.213
We examined the intracellular antioxidative
effects of 20 Arctic seaweed extracts in Raw
264.7 cells. Each seaweed species was
subjected to extraction using
acetone/dichloromethane and
methanol,respectively, after which the
extracts were combined and used as the test
sample. The antioxidant ability of all 20
seaweeds extracts was evaluated using four
different activity tests, including the degree of
occurrence of intracellular reactive oxygen
species (ROS), ONOO−, and lipid peroxidation
in Raw 264.7 cells, as well as the extent of
oxidative damage of genomic DNA purified
from Raw 264.7 cells. Crude extracts from
Monostroma obscurum, Alaria esculnta,
Laminaria digitata, Desmarestia aculeata,
Chorda filum, Ptilota seriata, Phycidrys rubens,
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out to be 10 times lower than the value in the
1990 to 2007 Intergovernmental Panel on
Climate Change (IPCC) reports, which
essentially all relied on the estimate by Ehhalt
(1974). A bias toward high CH4 saturation
anomalies is probably responsible for the
overestimation of the marine CH4 source in
the IPCC reports. The CH4 saturation anomaly
in the ocean appears to have remained
constant over an interval of 20 years in spite
of the increase of atmospheric CH4, suggesting
that the increase of the surface water
temperature driven by global warming may
be a major factor. Meanwhile, the N2O
emission from the ocean, estimated in the
present study to be 0.9−1.7 Tg N a, is 3 times
lower than the value in the recent IPCC report
[Denman et al., 2007], implying either weak
upwelling activity or low amounts of
dissolved N2O in upwelling subsurface
waters, or both, in the Atlantic.

water column. The physical characteristics of
this shallow estuarine tidal flat, similarity in
taxonomic composition of the phytoplankton
and microphytobenthos, and similar seasonal
patterns in their biomasses suggest that
resuspended microphytobenthos are an
important component of phytoplankton
biomass in Gwangyang Bay. Therefore,
considering the importance of
microphytobenthos as possible food source
for the estuarine benthic and pelagic
consumers, a consistent monitoring work on
the behavior of microphytobenthos is needed
in the tidal flat ecosystems.

3-16 Rhee, T. S., and 2 others. 2009. “Methane and
nitrous oxide emissions from the ocean: A
reassessment using basin-wide observations
in the Atlantic”. Journal of Geophysical
Research, 114: D12304(1-20).
doi: 10.1029/2008JD011662
We measured the concentrations of nitrous
oxide (N2O) and methane (CH4) in the marine
boundary layer and surface waters of the
Atlantic Ocean from 50N to 50S during the
Atlantic Meridional Transect expedition
(AMT-7) in 1998. The cruise track transects a
variety of meteorological and oceanographic
regimes. Unusually high mixing ratios of
atmospheric CH4 were observed in the
extratropical Northern Hemisphere,
coinciding with globally high levels of CH4
associated with the El Nino event of 1998.
Atmospheric N2O remained nearly invariable
during the expedition, with only a small
hemispheric difference (0.82 ppb).
Throughout the cruise, these gases were
saturated or supersaturated in the water. The
coastal region was observed to be a
significant source of CH4, while upwelling
regions acted as strong N2O emission sources.
We estimated the global oceanic emission of
CH4 to be 0.6−1.2 Tg a, comparable to
previous estimates from basin-wide
observations. However, our estimate turns

3-17 Sorcha Ní Longphuirt, Jae-Hyun Lim, Aude
Leynaert, Pascal Claquin, Eun-Jung Choy, and
2 toehrs. 2009. “Dissolved inorganic nitrogen
uptake by intertidal microphytobenthos:
nutrient concentrations, light availability and
migration”. Marine Ecology Progress Series,
379: 33-44.
doi: 10.3354/meps07852
The importance of intertidal flats as areas of
nitrogen filtering has become increasingly
apparent in recent times. To understand fully
the cycling of this nutrient in these areas of
high metabolic activity, it is necessary to
elucidate the influence of microphytobenthos
(MPB) on stocks of ammonium and nitrate in
surface areas. In this study, we aimed to
quantify nitrogen uptake and relate it to the in
situ concentrations and environmental
conditions to which MPB are exposed. In an
estuarine system on the Korean Peninsula, we
conducted kinetic experiments using 15N
stable isotopes and core sampling over the
tidal cycle to determine the temporal
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strong light. A size-dependent differential
response of benthic diatoms to changes in
environmental factors such as temperature
may result in an altered distribution of the
different diatom communities.

evolution of porewater nutrient
concentrations and the migration of MPB. The
results revealed a range of Ks values between
1.5 and 11.8 µmol l−1 for ammonium and 19.2
µmol l−1 for nitrate. Thus MPB communities
vary their affinity for dissolved inorganic
nitrogen (DIN), which may be related to the
substrate conditions to which they are
exposed. Uptake of ammonium under
experimentally darkened or natural night
conditions was, on average, 50% lower than
during light periods. The range of porewater
DIN concentrations was large and appeared
to be primarily determined by tidal
influences. This oscillation, coupled to the
vertical migration of the MPB in sediments, is
likely to have a substantial effect on uptake
over the short term (hours). The results
indicate that, contrary to our conceptual
model, the MPB largely incorporates DIN at
the sediment surface during low tide periods
when ammonium concentrations are at their
highest. As a result, our representation of the
MPB in coastal and estuarine models needs to
be reassessed.

3-19 Zhang, Gwang Il, Chung Yeon Hwang, Sung-Ho
Kang, and Byung Cheol Cho. 2009.
“Maribacter antarcticus sp. nov., a
psychrophilic bacterium isolated from a
culture of the Antarctic green alga
Pyramimonas gelidicola”. International
Journal of Systematic and Evolutionary
Microbiology, 59: 1455-1459.
doi: 10.1099/ijs.0.006056-0
A psychrophilic, Gram-negative, dark
orange-pigmented bacterium, designated
CL-AP4T, was isolated from a culture of the
green alga Pyramimonas gelidicola obtained
from the Southern Ocean. Strain CL-AP4T
grew optimally at 10 6C, in the presence of
3−4% sea salts and at pH 8. 16S rRNA gene
sequence analysis revealed that strain
CL-AP4T belonged to the family
Flavobacteriaceae, with Maribacter arcticus
KOPRI 20941T as its closest relative (97.2%
similarity). A number of chemotaxonomic
characteristics supported affiliation of strain
CL-AP4T with the genus Maribacter, i.e. iso-C15 :
0 (17.2 %), iso-C15 : 1 (16.8 %) and iso-C17 : 0
3-OH (14.9 %) were the dominant fatty acids,
MK-6 was the major menaquinone and the
DNA G+C content was 37.1 mol%. DNA−DNA
relatedness between CL-AP4T and M. arcticus
KOPRI 20941T was only 10 %, suggesting that
they are genomically distinct species. In
addition, strain CL-AP4T differed
phenotypically from M. arcticus in its
optimum growth temperature, its ability to
hydrolyse starch, Tween 40 and Tween 80,
and production of certain enzymes. On the
basis of the results of the polyphasic analysis,
strain CL-AP4T was classified in the genus
Maribacter as belonging to a novel species, for
which the name Maribacter antarcticus sp.

3-18 Yun, Mi Sun, Sang Heon Lee, and Ik Kyo Chung.
2009. “Photosynthetic activity of benthic
diatoms in response to different
temperatures”. Journal of Applied Phycology,
22: 559-562.
doi: 10.1007/s10811-009-9493-y
The photosynthetic activities of benthic
diatoms in response to temperature changes
were assessed by measuring chlorophyll
fluorescence kinetics. Small benthic diatom
species with large surface area to volume
(SA/V) ratios responded to increasing
temperature differently from large diatoms,
since larger ratios caused lower
photosynthetic activity under
high-temperature conditions. The small SA/V
ratios of large cells may be advantageous in
benthic environments under adverse
conditions such as high temperature and/or
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nov. is proposed; the type strain is CL-AP4T
(=KCCM 90069T =JCM 15445T).

antioxidant activities of both purifi ed
compounds were found to be more or less the
same in all experiments. However, the
obtained data showed that the Fe3+ reducing
power of the purified compounds and crude
methanolic extract was almost the same
suggesting the presence of other stronger
reducing agents in the methanolic extract
which could not be isolated in the present
experiment. Therefore, further work on the
isolation of these stronger antioxidant agents
from this moss specimen of the extreme
environment is warranted. Developments of
laboratory mass culture techniques are
anticipated to achieve bulk production of the
active constituents for commercial
application.

PART 4

Life Sciences
4-1

Bhattarai, Hari Datta, Babita Paudel, Hong
Kum Lee, Hyuncheol Oh, and Joung Han Yim.
2009. “In vitro Antioxidant Capacities of Two
Benzonaphthoxanthenones: Ohioensins F and
G, Isolated from the Antarctic Moss
Polytrichastrum alpinum”. Zeitschrift für
Naturforschung, 64c(3-4): 197-200.
Antioxidant agents against reactive oxygen
species can be used for several cosmetic and
medicinal applications. This study’s objective
was to evaluate the antioxidant activities of
Polytrichastrum alpinum (Hedw.) G. L. Sm.
(Polytrichaceae), an Antarctic moss species
collected from King George Island
(Antarctica). The identifi cation of the moss
species was performed on the basis of
morphological characteristics and molecular
sequencing of the 18S rRNA gene. Two
benzonaphthoxanthenones: ohioensins F and
G, were isolated from the extract after several
chromatographic procedures. The various in
vitro antioxidant capacities of a methanolic
extract of P. alpinum and the isolated
compounds were evaluated by analyzing the
scavenging capacities of free radicals of
2,2-azino-bis (3-ethylbenzthiazoline-6sulfonic acid) (ABTS) and
2,2-diphenyl-1-picrylhydrazyl (DPPH), the
total phenol assay with Folin-Ciocalteu
reagent, the ferric ion (Fe3+) reducing power
and the nitric oxide (NO) scavenging activity
and compared to those of commercial
standards for each assay. The experimental
data showed that even the crude extract of P.
alpinum exhibited potent antioxidant activity.
The antioxidant activity was increased two- to
seven-fold for the purifi ed compounds. The

4-2

Choi, Hye-Sook, Joung Han Yim, Hong Kum
Lee, and Suhkneung Pyo. 2009.
“Immunomodulatory Effects of Polar Lichens
on the Function of Macrophages In Vitro”.
Marine Biotechnology, 11: 90-98.
doi: 10.1007/s10126-008-9121-x
Lichen species were collected from King
George Island (Antarctica) and were screened
for their immunomodulatory effect. Among
the lichens tested, the methanol extract
(CR-ME) of Caloplaca regalis showed the
highest nitric oxide (NO) production in
murine peritoneal macrophages. Therefore,
this study further examined the ability of C.
regalis to induce secretory and cellular
responses in macrophages. Macrophages
were treated with various concentrations of
CR-ME for 18 h. The CR-ME treatment
induced tumoricidal activity and increased
the production of tumor necrosis factor-α
(TNF-α) and nitric oxide by macrophages.
However, CR-ME had a little effect on the
levels of reactive oxygen species,
interleukin-1 and IFN-γ in CR-ME-treated
macrophages. The CR-ME-induced
tumoricidal activity was partially abrogated
by a NO inhibitor and the anti-TNF-α
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(DPPH) and
2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfon
ic acid) (ABTS) radicals than did genistein.
Furthermore, 2'-HG exhibited greater
antiproliferative effects in MCF-7 human
breast cancer cells than did genistein. These
results suggest that 2'-hydroxylation of
genistein enhanced its antioxidant activity
and cell cytotoxicity in MCF-7 human breast
cancer cells.

antibody. Thus, the tumoricidal effect of
CR-ME appeared to be mainly mediated by NO
and TNF-α production from macrophages.
Treating the macrophages with a p38
mitogen-activated protein kinase (MAPK)
inhibitor partially blocked the tumoricidal
activation induced by CR-ME, whereas
inhibitors of the other kinases did not have an
inhibitory effect. These results suggest that
CR-ME induces the tumoricidal activity via
the p38 MAPK-dependent pathway.
Furthermore, electrophoretic mobility shift
assay analyses revealed that the CR-ME
treatment induced the activation of the
NF-kappaB transcription factor. Overall, these
results indicate that the tumoricidal activity
induced by CR-ME is mainly due to TNF-alpha
and NO production, and the activation of
macrophage by CR-ME is mediated probably
via the p38 MAPK and NF-κB pathway. Our
results may also provide some leads in the
development of new immunomodulating
drugs.

4-3

4-4

Choi, Sung-Chan, Ga-Hwa Lee, and
Hong-Keum Lee. 2009. “Bioleaching of Mn(II)
from manganese nodules by Bacillus sp.
MR2”. The Korean Journal of Microbiology,
45(4): 411-415.
Some microorganisms are capable of leaching
Mn(II) from nonsulfidic manganese ores
indirectly via nonenzymatic processes. Such
reductive dissolution requires organic
substrates, such as glucose, sucrose, or
galactose, as a source of carbon and energy
for microbial growth. This study investigated
characteristics of Mn(II) leaching from
manganese nodules by using heterotrophic
Bacillus sp. strain MR2 provided with corn
starch as a less-expensive substrate. Leaching
of Mn(II) at 25.6 g Mn(II) kg-1 nodule day-1
was accompanied with cell growth, but part of
the produced Mn(II) re-adsorbed onto
residual MnO2 particles after 24 h. Direct
contact of cells to manganese nodule was not
necessary as a separation between them with
a dialysis tube produced similar amount [24.6
g Mn(II) kg-1 nodule day-1]. These results
indicated an involvement of extracellular
diffusible compound(s) during Mn(II)
leaching by strain MR2. In order to optimize a
leaching process we tested factors that
influence the reaction, and the most efficient
conditions were 25~35℃, pH 5~7, inoculum
density of 1.5~2.5% (v/v), pulp density of
2~3 g/L, and particle size < 75 µm. Although
Mn(II) leaching was enhanced as particle size
decrease, we suggest < 212 µm as a proper

Choi, Jung Nam, Dockyu Kim, and 4 others.
2009. “2'-Hydroxylation of Genistein
Enhanced Antioxidant and Antiproliferative
Activities in MCF-7 Human Breast Cancer
Cells”. Journal of Microbiology and
Biotechnology, 19(11): 1348-1354.
doi: 10.4014/jmb.0903.0114
Bioconversion of the isoflavonoid genistein to
2'-hydroxygenistein (2'-HG) was performed
using isoflavone 2'-hydroxylase (CYP81E1)
heterologously expressed in yeast. A
monohydroxylated product was analyzed by
liquid chromatography-electrospray
ionization-mass spectrometry (LC-ESI-MS)
and NMR spectrometry and was identified as
2'-HG. An initial bioconversion rate of 6% was
increased up to 14% under optimized
conditions. After recovery, the biological
activity of 2'-HG was evaluated. Bioconverted
2-HG showed higher antioxidant activity
against 1,1-diphenyl-2-picryl hydrazine
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portico appears to be the determinant of
DAGK’s lipid substrate specificity and
overhangs the site of phosphoryl transfer
near the water-membrane interface.
Mutations to cysteine that caused severe
misfolding were located in or near the active
site, indicating a high degree of overlap
between sites responsible for folding and for
catalysis.

size range since more grinding means more
energy consumption. The results would help
for the improvement of bioleaching of
manganese nodule as a less expensive,
energy-efficient, and environment-friendly
technology as compared to the existing
physicochemical metal recovery technologies.

4-5

Hong, Soon Gyu, Ji Young Choi, Barry M. Pryor,
and Hong Kum Lee. 2009. “An Efficient
Method to Prepare PCR Cloning Vector”.
Mycobiology, 37(3): 240-242.

4-7

An improved procedure for preparing PCR
cloning vectors was developed. This
procedure includes incorporation of adapters
to create XcmI restriction enzyme sites in
pBluescript II SK(+) vector, digestion with
XcmI and additional enzymes for further
digestion of small fragment produced by XcmI
digestion, and purification with PCR
purification kits. By using this procedure, PCR
cloning vectors with high ligation efficiency
and low blue or false-positive colonies were
obtained.

4-6

Huh, Jung Eun, Hyun Jung Koo, Kyung Ho Kim,
Joung Han Yim, Hong Kum Lee, and 2 others.
2009. “Immunosuppressive Effect of
Prodigiosin on Murine Splenocyte and
Macrophages”. Biomolecules & Therapeutics,
16(4): 351-355.
doi: 10.4062/biomolther.2008.16.4.351
Prodigiosin was isolated from marine
bacteria Hahella chejuensis which has been
recently discovered from Marado, Cheju
Island, Republic of Korea.
Immunosuppressive properties have been
reported for prodigiosin members such as
undecylprodigiosin, metacycloprodigiosin,
prodigiosin ,and its synthetic analogue
PNU156804 (PNU). However, the effect of this
agent on the function of macrophage and
splenocyte has not been characterized in
detail. In the present study, we examined the
effects of prodigiosin for its ability to alter the
function of murine macrophage and NK cell,
and the proliferation of splenocytes. When
thioglycollate-elicited macrophages
pre-exposed to prodigiosin (1-50 ng/ml)
were stimulated with LPS/IFN-γ,
pretreatment with prodigiosin resulted in the
inhibition of tumoricidal activity of
macrophage in a concentration-dependent
manner. Tumoricidal activity of NK cell was
also inhibited by prodigiosin. Moreover, we
found that prodigiosin was able to cause a
dose-dependent inhibition of murine
lymphocyte responsiveness to Con A and LPS
although T-mitogenic response was the more
sensitive one. Taken together, the present

Horn, Wade D. Van, Hak-Jun Kim, and 7
others. 2009. “Solution Nuclear Magnetic
Resonance Structure of Membrane-Integral
Diacylglycerol Kinase”. Science, 324:
1726-1729.
doi: 10.1126/science.1171716
Escherichia coli diacylglycerol kinase (DAGK)
represents a family of integral membrane
enzymes that is unrelated to all other
phosphotransferases. We have determined
the three-dimensional structure of the DAGK
homotrimer with the use of solution nuclear
magnetic resonance. The third
transmembrane helix from each subunit is
domain-swapped with the first and second
transmembrane segments from an adjacent
subunit. Each of DAGK’s three active sites
resembles a portico. The cornice of the
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factors.

results point out that prodigiosin has a
suppressive effect on the mitogen-induced
proliferation of murine lymphocytes and the
function of macrophage and NK cell.

4-8

4-9

Jae-Sung Rhee, Sheikh Raisuddin, Dae-Sik
Hwang, Kyun-Woo Lee, Il-Chan Kim, and
Jae-Seong Lee. 2009. “Differential expression
of metallothionein (MT) gene by trace metals
and endocrine-disrupting chemicals in the
hermaphroditic mangrove killifish,
Kryptolebias marmoratus”. Ecotoxicology and
Environmental Safety, 72: 206-212.
doi: 10.1016/j.ecoenv.2008.06.001

Jung, You-Jung, Dawoon Jung, Ju-Young Kim,
Young-Gun Zo, Joung Han Yim, Hongkum Lee,
and Tae-Seok Ahn. 2009. “Distribution of
Bacterial Decomposers in Lake Khuvsgul,
Mongolia”. The Korean Journal of
Microbiology, 45(2): 119-125.
To understand the ecological function of
heterotrophic bacterial community in water
column of large freshwater lakes in the
permafrost zone, we investigated the
structure and function of bacterial
community in Lake Khuvsgul, Mongolia.
Species composition of overall bacterial
community was analyzed by denaturing
gradient gel electrophoresis (DGGE) of 16S
rRNA gene fragments, and bacteria that can
be cultured at 10℃ were isolated and
characterized. Based on the depth profile of
environmental parameters, thermocline and
chemocline were recognized at the 5~10 m
zone of the water column. The stratified DGGE
profile indicated that the discontinuity of
water properties might influence the
structure of bacterial community: band
profiles in the 0~5 m zone were diverse with
large change by depth, but the profile was
relatively stable at the ≥10 m zone, with
predominance of the band identified as
Acidovorax facilis. Bacterial cultures were
screened for protease, cellulase, amylase and
lipase activity, and 23 isolates were selected
for high activity of the hydrolytic enzymes.
The isolates were identified based on their
16S rRNA gene sequences. In the surface
water (zero meter depth), Acidovorax defluvii
and Sphingobacterium faecium with high
cellulase activity were present.
Flavobacterium succinicans, Mycoplana
bullata and A. facilis were stably predominant
isolates at 2 m, 5 m, and ≥10 m depths,
respectively. F. succinicans isolates showed
high protease activity while M. bullata isolates
showed moderate levels of protease and

Metallothionein(MT) gene expression was
studied in different tissues, development
stages and gender types of the mangrove
killifish (Kryptolebias marmoratus). MT
expression was also studied in a time-series
experiment after exposure to trace metals
and endocrine-disrupting chemicals (EDCs).
The brain showed the highest level of MT
transcripts. Although all the development
stage showed some level of MT expression,
the adult hermaphrodites showed the highest
expression which was significantly higher
than the secondary males. In the trace
metal-exposed fish, cadmium caused the
strongest induction of MT. However, other
trace metals such as copper and zinc also
caused MT gene induction. All the EDCs
suppressed the expression of MT gene, and
the effect of EDCs were not gender-specific. K.
marmoratus has previously shown its
suitability as a model species for toxicity
studies and cancer research. This study
demonstrated utility of MT as biomarker in K.
marmoratus. However, confounding factors
such as age, gender, and tissue types appear
to influence the MT expression. Response of
trace and organic pollutants such as EDCs also
varied greatly.These observations suggest
that MT would be a specific biomarker of
trace metal exposure in K. marmoratus and
expression would be influenced by intrinsic
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selected on the basis of stage-specific
abundances and GO subcategories, and their
transcription levels were analyzed by
quantitative real-time PCR. We discussed the
potentials of some stage-specific genes, such
as sorbitol dehydrogenase, cysteine protease,
venom allergen like protein, and
FMRFamide-like peptide, as diagnosis
markers and novel control targets.

celluase activity. A. facilis isolates showed
either cellulase or lipase activity, exclusively
to each other. According to the profile of
growth rates of the isolates in the
temperature range of 0~42℃, the
surface-zone (0~5 m) isolates were
facultative psychrophiles while isolates from
≥10 m depth were typical mesophiles. This
stratification is believed to be due to stratified
availability of organic materials to the
bacterial decomposers. In the water column
below the chemoline, the environment is
extremely oligotrophic so that the trait of
rapid growth in low temperature might not be
demanded by deep-lake decomposers. The
stratified distribution of community
composition and decomposer activity in Lake
Khuvsgul implies that ecological functions of
bacterial community in lakes of cold region
are sharply divided by water column
stratification.

4-11 Ki, Jang-Seu, Il-Chan Kim, and Jae-Seong Lee.
2009. “Comparative analysis of nuclear
ribosomal DNA from the moon jelly Aurelia
sp.1 (Cnidaria: Scypozoa) with
characterizations of the 18S, 28S genes and
the intergenic spacer (IGS)”. Hydrobiologia,
616: 229-239.
doi: 10.1007/s10750-008-9596-5
Nuclear ribosomal DNAs (rDNA) constitute a
multi-gene family with tandemly arranged
units linked by an intergenic spacer (IGS).
Here we present the complete DNA sequence
(7,731 bp) of a single repeat unit of an rDNA
sequence from the moon jelly Aurelia sp.1
(Cnidaria: Scypozoa). The tandemly repeated
rDNA units consisted of coding and noncoding
regions, whose arrangement was 18S rDNA
(1,814 bp, 46.2% of GC content)-internal
transcribed spacer 1 (ITS1: 272 bp,
39.7%)-5.8S rDNA (158 bp, 50.7%)-ITS2 (278
bp, 51.4%)-28S rDNA (3,606 bp, 49.7%)-IGS
(1,603 bp, 45.6%). GC composition in the
single unit of rDNA was 47.8%. None of the 5S
rDNA was found in the repeat units. Putative
structures of a termination transcription
signal (poly(T) tract) and promoter-like
bi-repeats within the non-coding region were
also identified. A block of minisatellites with
five repeats was detected within the IGS.
Comparative analyses of parsimony and dot
plots showed that the IGS was highly
informative. The sequence revealed here was
the first completion of rDNA from the phylum
Cnidaria, using as a model of rDNA for making
molecular comparisons of jellyfish members.

4-10 Kang, Jae Soon, Hyoungseok Lee, and 6 others.
2009. “Construction and characterization of
subtractive stage-specific expressed
sequence tag (EST) libraries of the pinewood
nematode Bursaphelenchus xylophilus”.
Genomics, 94: 70-77.
doi: 10.1016/j.ygeno.2009.03.001
To establish expressed sequence tag
databases of the two life stages (the dispersal
and propagative stages) of pinewood
nematode Bursaphelenchus xylophilus,
subtractive EST libraries that were specific to
the dispersal 4th larval stage (D4S) and the
pine-grown propagative mixed (PGPS) stage
were constructed by suppressed subtractive
hybridization, and annotated by BLASTx and
Gene Ontology (GO). A total of 1112 (57.7%)
contigs from the D4S-cDNA library and 1215
(46.7%) contigs from the PGPS-specific cDNA
libraries had matched BLASTx hits (E≤10−2),
among which 913 (47.4%) and 960 (36.9%)
contigs, respectively, were classified into
three GO categories. A total of 14 genes were
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4-12 Ki, Jang-Seu, Sheikh Raisuddin, Kyun-Woo
Lee, Dae-Sik Hwang, Jeonghoo Han, Jae-Sung
Rhee, Il-Chan Kim, and 3 others. 2009. “Gene
expression profiling of copper-induced
responses in the intertidal copepod Tigriopus
japonicus using a 6K oligochip microarray”.
Aquatic Toxicology, 93: 177-187.
doi: 10.1016/j.aquatox.2009.04.004

important for growth and development. The
expression pro-file of mRNAs of selected
genes was verified by the quantitative real
time RT-PCR. The mRNA expression profiles
provide insight into the mechanism of action
of copper in T. japonicus. These results
demonstrate the suitability of a T. japonicus
oligochip microarray for risk assessment of
trace metals in the marine environment. As
yet, major breakthroughs in invertebrate.

The intertidal copepod Tigriopus japonicus
has shown promising results in classical acute
and chronic toxicity studies. Recently, a large
number of genes have been identified
fromthis species and their mRNA expression
has been studied independently against
exposure to marine environmental pollutants.
T. japonicus is a promising organism for the
study of mechanistic aspects of marine
environmental pollutants using genomics. In
this study, a 6K oligochip for T. japonicus that
included mostly unique sets of genes from
~26K ESTs, was developed. A total of 5463
spots (2313 mRNAs upregulated and 3150
downregulated) were identified to be
significantly expressed on microarray by
hierarchical clustering of genes after
exposure to copper for different time
durations (10µg/L for 6, 12 and 24 h).
However, mRNAs of only 138 and 375 genes
were observed to be consistently upregulated
and downregulated, respectively, at all time
points. Most of the changes of mRNA
expression were observed at the short
exposure of 6 h. It was observed that mRNA
expression of several genes involved in
growth, metabolism, reproduction and
hormonal regulation was modulated in
Cu-exposed T. japonicus. mRNA expression of
genes involved in detoxification and
antioxidant functions was also modulated.
This indicates that Cu-induced gene
transcription is complicated in T. japonicus
similar to other crustaceans. Cu specifically
upregulated mRNAs of genes of some
isoforms of cytochrome P450 (CYP). On the
other hand, a majority of downregulated
mRNAs were of genes encoding for proteins

4-13 Kim, Bo Kwang, Kyoung Sun Kim, Chul-Woong
Oh, Donald L. Mykles, Sung Gu Lee, Hak Jun
Kim, and Hyun-Woo Kim. 2009. “Twelve
actin-encoding cDNAs from the American
lobster, Homarus americanus: Cloning and
tissue expression of eight skeletal muscle, one
heart, and three cytoplasmic isoforms”.
Comparative Biochemistry and Physiology,
Part B, 153: 178-184.
doi: 10.1016/j.cbpb.2009.02.013
Lobster muscles express a diverse array of
myofibrillar protein isoforms. Three fiber
types (fast, slow-twitch or S1, and slow-tonic
or S2) differ qualitatively and quantitatively
in myosin heavy and light chains, troponin- T,
-I, and -C, paramyosin, and tropomyosin
variants. However, little is known about the
diversity of actin isoforms present in
crustacean tissues. In this report we
characterized cDNAs that encode twelve actin
isoforms in the american lobster, Homarus
americanus: eight from skeletal muscle
(Ha-ActinSK1-8), one from heart
(Ha-ActinHT1), and three cytoplasmic type
actins from hepatopancreas (Ha-ActinCT1-3).
All twelve cDNAs were products of distinct
genes, as indicated by differences in the
3′-untranslated regions (UTRs). The open
reading frames specified polypeptides 376 or
377 amino acids in length. Although key
amino residues are conserved in the lobster
actins, variations in nearby sequences may
affect actin polymerization and/or
interactions with other myofibrillar proteins.
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As (up to 4.5 lg g-1) to shoots over all
treatments. The results of lipid peroxidation
indicated that MP plants were less damaged
by oxidative stress than were UP plants.
Phytochelatin (PC) content correlated
linearly with root As concentration in the MP
(i.e., [PCs]root = 1.69 [As]root, r2 = 0.945) and
UP (i.e., [PCs]root = 0.89 [As]root, r2 = 0.979)
plants. This relationship means that increased
PC to As ratio may be associated with
increased tolerance. Our results suggest that
PC induction in roots plays a critical role in As
tolerance of O. odorata.

Quantitative reverse
transcriptionpolymerase chain reaction
showed muscle fiber type- and tissue-specific
expression patterns. Ha-Actin-HT1 was
expressed exclusively in heart (87% of the
total; 12% of the total was Ha-ActinCT1).
Ha-ActinCT1 was expressed in all tissues,
while CT2 and CT3 were expressed only in
hepatopancreas, with Ha-ActinCT2 as the
major isoform (93% of the total).
Ha-ActinSK1 and SK2 were the major
isoforms (88% and 12% of the total,
respectively) in the S1 fibers of crusher claw
closer muscle. Fast fibers in the cutter claw
closer and deep abdominal muscles differed
in SK isoforms. Ha-ActinSK3, SK4, and SK5
were the major isoforms in cutter claw closer
muscle (12%, 48%, and 37% of the total,
respectively). Ha-ActinSK5 and SK8 were the
major isoforms in deep abdominal flexor
(31% and 65% of the total, respectively) and
extensor (46% and 53% of the total,
respectively) muscles, with SK6 and SK7
expressed at low levels. These data indicate
that fast fib.

4-15 Kim, Hak Jun, and 4 others. 2009. “Recent
Advances in the Application of Solution NMR
Spectroscopy to Multi-Span Integral
Membrane Proteins”. Progress in Nuclear
Magnetic Resonance Spectroscopy, 55(4):
335-360.
doi: 10.1016/j.pnmrs.2009.07.002.
Rougly one-third of all proteins reside in
biological membranes. Integral membrane
proteins (IMPs), which can only be released
from the membrane by disruption of the
membrane, perform a host of vital cellular
functions as receptors, transporters,
channels, electrical and photo-transducers,
and so forth. It is therefore not surprising that
mutations in membrane proteins are linked to
many diseases and that IMPs represent well
over 50% of the targets for existing drugs. In
spite of the importance of IMPs, the structural
biology of this class of proteins remains
underdeveloped. As of February 2009 only
1.7% of the structures deposited into the RSB
Protein Data Bank were IMPs based on the
searches performed by the PDBTM
(pdbtm.enzim.hu) and OPM
(opm.phar.umich.edu). IMPs can be classified
based on the dominant secondary structures
of their transmembrane domains, where the
number of IMPs of known structure that
utilize a-helical spanning elements clearly
outnumbers the number of b-barrel proteins

4-14 Kim, Dae-Yeon, Hyun Park, and 3 others.
2009. “Arsenate tolerance mechanism of
Oenothera odorata from a mine population
involves the induction of phytochelatins in
roots”. Chemosphere, 75: 505-512.
doi: 10.1016/j.chemosphere.2008.12.021
We investigated the arsenate tolerance
mechanisms of Oenothera odorata by
comparing two populations [i.e., one
population from the mine site (MP) and the
other population from an uncontaminated
site (UP)] via the exposure of hydroponic
solution containing arsenate (i.e., 0−50 lM).
The MP plants were significantly more
tolerant to arsenate than UP plants. The UP
plants accumulated more As in their shoots
and roots than did the MP plants. The UP
plants translocated up to 21 lg g-1 of As into
shoots, whereas MP plants translocated less
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suggestions for future research in reclaimed
areas, particularly by using rice fields as more
biodiverse habitats.

by roughly 4:1 (http://pdbtm.enzim.hu and
http://opm.phar.umich.edu). Currently
deposited structures also show a clear bias
regarding the source organism, with 70%
from prokaryotic organisms and 30% from
eukaryotic organisms (based upon the
PDBTM holdings for non-redundant,
experimentally determined structures
containing at least one transmembrane
element). Here we present the recent
advances in structural biology of membrane
proteins, especailly focusing on solution nmr
techniques.

4-17 Kim, Meesun, In-Young Ahn, Hak Jun Kim, Jina
Cheon, and Hyun Park. 2009. “Molecular
characterisation and induction of heat shock
protein 90 in the Antarctic bivalve Laternula
elliptica”. Cell Stress and Chaperones, 14:
363-370.
doi: 10.1007/s12192-008-0090-9
Heat shock protein 90 (HSP90) is a highly
conserved molecular chaperone that plays a
key role in protein synthesis, folding,
denaturation prevention, and signal
transduction. We cloned the complete
complementary DNA (cDNA) sequence of the
Laternula elliptica HSP90. The full-length
cDNA was 2,823 bp in size and contained an
open reading frame of 2,190 bp that was
translated into 729 amino acids with a
calculated molecular weight of 83.4 kDa. The
deduced amino acid sequence of HSP90
showed the highest homology to Haliotis
tuberculata HSP90 (83%).
Reverse-transcriptase polymerase chain
reaction analysis revealed the presence of
HSP90 transcripts in all of the tissues
examined. We also studied the transcriptional
expression pattern of HSP90 exposed to
thermal stress with real-time polymerase
chain reaction. The relative expression level
of HSP90 messenger RNA was upregulated
and peaked at 12 h in the digestive gland and
at 24 h in the gills, then dropped
progressively.

4-16 Kim, Jeong-Hoon, and 3 others. 2009. “The
effect of different rice Oryza sativa cultivation
methods on nest-site location and nesting
success in Black-winged stilts Himantopus
himantopus in reclaimed areas of South
Korea”. Pacific Conservation Biology, 15:
246-253.
Rice Oryza sativa fields are important
surrogate habitats for many organisms. We
monitored a colony of Blackwinged Stilt
Himantopus himantopus in rice fields, in the
Seosan reclamation area of South Korea, from
1998-2005. Two methods of rice cultivation
were employed there 1: aerial seeding on a
large scale using planes 2: the traditional
method of rice replanting, where rice
seedlings are replanted after ploughing. The
latter method destroyed all nests and was
increasingly used over time as farmland was
sold off to private farmers. Most nests were
destroyed because the timing of ploughing
and replanting overlapped with the nesting
period of the Black-winged Stilt. We
monitored the break-up of the colony into
sub-colonies and single nests, then eventually
the failure of the colony. Flooding, during
episodes of heavy precipitation resulted in
more nest failures than predation. Predation
at Black-winged Stilt nests was considered
opportunistic with birds the most frequent
consumers of eggs. Finally, we make

4-18 Lee, Sang H., Hak-Jun Kim, and Terry E.
Whitledge. 2009. “High incorporation of
carbon into proteins by the phytoplankton of
the Bering Strait and Chukchi Sea”.
Continental Shelf Research, 29: 1689-1696.
doi: 10.1016/j.csr.2009.05.012
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The accumulation of selected heavy metals in
the fruticose lichen Usnea aurantiacoatra is
reported in the vicinity of the Korean
research station on Barton Peninsula, King
George Island, West Antarctica. To assess the
impact of human activities in the study area,
all samples were divided into five groups
according to distance from the research
station. The corresponding heavy metal levels
in samples near the station were relatively
higher than those collected far from the
station. In particular, a very high level of Pb
near the station strongly suggests the
anthropogenic release of this pollutant. The
relationship between trace metal content and
age of the lichen was investigated, but no
significant difference was found. When
evaluating the vertical distribution of heavy
metals in lichen thalli, most elements,
particularly Pb, accumulated preferentially in
the upper parts, probably due to the
morphology of U. aurantiacoatra. Therefore,
the vertical distribution of heavy metals in
fruticose lichens should be considered to
enhance data quality in biomonitoring
studies.

High incorporation of carbon into proteins
and low incorporation into lipids were a
characteristic pattern of the photosynthetic
allocations of phytoplankton throughout the
euphotic zone in the Bering Strait and
Chukchi Sea in 2004. According to earlier
studies, this indicates that phytoplankton had
no nitrogen limitation and a physiologically
healthy condition, at least during the cruise
period from mid-August to early September
in 2004. This is an interesting result,
especially for the phytoplankton in the
Alaskan Coastal Water mass dominated
region in the Chukchi Sea which has been
thought to be potentially nitrogen limited.
The relatively high ammonium concentration
is believed to have supported the nitrogen
demand of the phytoplankton in the region
where small cells (< 5 µm) composed of about
50% of the community since they prefer to
use regenerated nitrogen such as ammonium.
In fact, a small cell-size community of
phytoplankton incorporated much more
carbon into proteins in nitrate-depleted
water suggesting that small phytoplankton
had less nitrogen stress than large
phytoplankton. If the high carbon
incorporation into proteins by the
phytoplankton in 2004 is a general pattern of
the photosynthetic allocations in the Chukchi
Sea, they could provide nitrogen-sufficient
food for the highest benthic faunal biomass in
the Arctic Ocean, sustaining large populations
of benthic-feeding marine mammals and
seabirds.

4-20 Moon, Chang-Hun, Ki-Woong Jeong, Hak Jun
Kim, and 2 others. 2009. “Recombinant
Expression, Isotope Labeling, and Purification
of Cold Shock Protein from Colwellia
psychrerythraea for NMR Study”. Bulletin of
the Korean Chemical Society, 30(11):
2647-2650

4-19 Lim, Hyoun Soo, Myung Ja Han, Dong Cheol
Seo, Ji Hee Kim, Jae Il Lee, Hyun Park,
Jae-Seoun Hur, Yong Hwa Cheong, Jong Soo
Heo, Ho Il Yoon, and Ju-Sik Cho. 2009. “Heavy
Metal Concentrations in the Fruticose Lichen
Usnea aurantiacoatra from King George
Islands, South Shetland Islands, West
Antarctica”. Journal of the Korean Society for
Applied Biological Chemistry, 52(5): 503-508.
doi: 10.3839/jksabc.2009.086

Cold shock proteins (Csps) are a subgroup of
the cold-induced proteins on reduction of the
growth temperature below the physiological
temperature. They preferentially bind to
single-stranded nucleic acids to translational
regulation via RNA chaperoning. Csp plays
important role in cold adaptations for the
psychrophilic microorganism. Recently, Cold
shock protein from psychrophilic bacteria,
Colwellia psychrerythraea (CpCsp) has been
identified. Three dimensional structures of a
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(optimal pH of 7.6). Interestingly, Chi21702
exhibited relative activities of 40% and 60%
at 0 and 10℃, respectively, in comparison to
100% at 37℃, which is higher than those of
the previously characterized, cold-adapted,
chitinases from bacterial strains.

number of Csps from various microorganisms
have been solved by NMR spectroscopy or
X-ray crystallography, but structures of
psychrophilic Csps were not studied yet.
Therefore, cloning and purification protocols
for further structural study of psychrophilic
Csp have been optimized in this study. CpCsp
was expressed in E. coli with pET-11a vector
system and purified by ion exchange, size
exclusion, and reverse phase
chromatography. Expression and purification
of CpCsp in M9 minimal media was carried
out and 15N-labeled proteins with high purity
over 90% was obtained. Further study will be
carried out to investigate the tertiary
structure and dynamics of CpCsp.

4-22 Park, Hyun, In-Young Ahn, Hakjun Kim, Jiyeon
Lee, and Seung Chul Shin. 2009. “Glutathione
S-transferase as a biomarker in the Antarctic
bivalve Laternula elliptica after exposure to
the polychlorinated biphenyl mixture Aroclor
1254”. Comparative Biochemistry and
Physiology, Part C, 150: 528-836.
doi: 10.1016/j.cbpc.2009.07.008
Glutathione S-transferases (GSTs) are a family
of multifunctional enzymes involved in
cellular detoxification that catalyze the
attachment of electrophilic substrates to
glutathione. Two classes of GSTs related to
the rho and sigma classes of enzymes in
Antarctic bivalves have been cloned from
Laternula elliptica. The full-length cDNA of
rho class GST (leGSTr) is 1530 bp in length
and contains an open reading frame (ORF) of
672 bp encoding 223 amino acid residues.
The deduced amino acid sequences of this
gene have 41% and 40% identity to rho class
GSTs from Ctenopharyngodon idella and
Pleuronectes platessa, respectively. The sigma
class GST (leGSTs) cDNA, however, is 1127 bp
in length and contains an ORF of 696 bp
encoding 231 amino acid residues. The
deduced amino acid sequences share only
22% identity with sigma class GST from
Xenopus laevis. The transcriptional expression
of leGSTr, leGSTs, and leGSTp cloned in our
previous study were examined using
real-time polymerase chain reaction in
response to exposure to a polychlorinated
biphenyl (PCB) mixture. The expressions of
these three GST transcripts were rapidly
upregulated, although they showed different
expression levels and patterns within each
isoform. Moreover, leGSTs was the most

4-21 Park, Ha Ju, Dockyu Kim, In Hee Kim,
Chang-Eun Lee, Il-Chan Kim, Ju Young Kim,
Sung Jin Kim, Hong Kum Lee, and Joung Han
Yim. 2009. “Characteristics of cold-adaptive
endochitinase from Antarctic bacterium
Sanguibacter antarcticus KOPRI 21702”.
Enzyme and Microbial Technology, 45:
391-396.
doi: 10.1016/j.enzmictec.2009.07.002
The psychrotrophic Sanguibacter antarcticus
KOPRI 21702T, isolated from Antarctic
seawater, produced a cold-adapted
chitinolytic enzyme that is a new55 kDa
family 18 chitinase (Chi21702). Chi21702
exhibited high activities toward
pNP-(GlcNAc)2 and pNP-(GlcNAc)3 with no
activity for pNP-GlcNAc, indicating that it
prefers chitin chains longer than dimers, just
as endochitinases do. Amixture of GlcNAc and
GlcNAc2 was produced as a main product by
Chi21702 activity from chitin
oligosaccharides and swollen chitin, while
less GlcNAc3 was produced. These results
show that Chi21702 has an endochitinase
activity, randomly hydrolyzing chitin at
internal sites. Chi21702 displayed chitinase
activity at 0-40℃ (optimal temperature of
37℃), maintained its activity at pH 4-11
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10 ppb reached the highest level at 6 h and
then recovered slightly from 6 to 48 h in the
gill. In contrast, the expression of leMnSOD
mRNA showed a different expression pattern
related to PCB concentration in the digestive
gland. The mRNA expression at 0.1 ppb PCBs
increased up to 12 h and then decreased by 48
h, but increased immediately at 10 ppb PCBs.
The leMnSOD was overproduced in
Escherichia coli and purified. The
recombinant leMnSOD showed maximum
activity at pH 9.0, and it retained more than
50% of its original activity after incubation for
30 min at 40℃.

upregulated in the gill and digestive gland in
response to PCB exposure. The recombinant
GSTs were highly expressed in transformed
Escherichia coli, and their kinetic properties
were studied with various substrates. As a
result, the three classes of GSTs were found to
have diverse biological functions and were
responsible for different enzymatic features.

4-23 Park, Hyun, In-Young Ahn, Jong Kyu Lee,
Seung Chul Shin, Jiyeon Lee, and Eun-Jung
Choy. 2009. “Molecular cloning,
characterization, and the response of
manganese superoxide dismutase from the
Antarctic bivalve Laternula elliptica to PCB
exposure”. Fish & Shellfish Immunology, 27:
522-528.
doi: 10.1016/j.fsi.2009.07.008

4-24 Rhee, Jae-Sung, Sheikh Raisuddin, Kyun-Woo
Lee, Jung Soo Seo, Jang-Seu Ki, Il-Chan Kim,
and 2 others. 2009. “Heat shock protein (Hsp)
gene responses of the intertidal copepod
Tigriopus japonicus to environmental
toxicants”. Comparative Biochemistry and
Physiology, Part C, 149: 104-112.
doi: 10.1016/j.cbpc.2008.07.009

Manganese superoxide dismutase (leMnSOD)
cDNA was cloned from the Antarctic bivalve
Laternula elliptica. The full-length cDNA of
leMnSOD is 1238 bp in length and contains an
open reading frame of 681 bp encoding 226
amino acid residues including a putative
mitochondrial targeting peptide of 26 amino
acids in the N-terminal region. The calculated
molecular mass is 24.8 kDa with an estimated
isoelectric point of 6.75. leMnSOD signatures
from 185 to 192 (DVWEHAYY) and four
conserved amino acids (H52, H11, D185, and
H192) responsible for binding manganese
were observed. Sequence comparison
showed that leMnSOD had high levels of
identity with MnSOD from Haliotis discus
discus, Mizuhopecten yessoensis, and
Crassostrea gigas (68%, 66%, and 59%,
respectively). RT-PCR analysis revealed the
presence of leMnSOD transcripts in all tissues
examined. Quantitative real-time RT-PCR
assay indicated that treatment with
polychlorinated biphenyls (PCBs)
significantly increased leMnSOD mRNA
expression in an organ-, time-, and
dose-dependent manner. The mRNA
expression with exposure to PCBs at 0.1 and

The induction of heat shock proteins (Hsps) is
considered as an important protective,
ecophysiologically adaptive, and genetically
conserved response to environmental stress
in all organisms. Among the Hsps, the heat
shock protein 70 (Hsp70) family members
are most extensively studied for their
characterization and induction in response to
environmental stressors in a range of species.
We studied expression of ten Hsp transcripts
in response to heat treatment in an intertidal
marine copepod Tigriopus japonicus and
observed that expression of Hsp70 was more
pronounced than other Hsps. Subsequently,
cDNA and genomic sequences of T. japonicus
Hsp70 (TJ-Hsp70) were worked out by
molecular cloning techniques and
phylogenetic relationship was analyzed. The
bacterial expression of TJ-Hsp70 and its
expression in response to metal and
endocrine-disrupting chemical (EDC)
exposures were also studied. The TJ-Hsp70
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4-26 Seo, Changon, Yun-Hyeok Choi, Jong Seog Ahn,
Joung Han Yim, Hong Kum Lee, and
Hyuncheol Oh. 2009. “PTP1B inhibitory
effects of tridepside and related metabolites
isolated from the Antarctic lichen Umbilicaria
antarctica”. Journal of Enzyme Inhibition and
Medicinal Chemistry, 24(5): 1133-1137.
doi: 10.1080/14756360802667811

transformed bacteria showed increased
thermotolerance compared to bacteria with
vector only. All the trace metals (i.e. copper,
silver, and zinc) caused a concentrationdependent increase in the expression of
Hsp70 transcripts. Effect of EDCs on Hsp70
expression was differential. While
4-nonylphenol (NP) and 4-t-octylpheno (OP)
caused downregulation, bisphenol A (BPA)
caused upregulation. The promoter region of
the genomic Hsp70 sequence contained
putative xenobiotic response elements
(XREs) indicating that TJ-Hsp70 regulation
not only by temperature but also by
xenobiotics. These findings suggest that in T.
japonicus, Hsp70 has a conserved role of
thermotolerance and its expression in
response to xenobiotics exposure appears to
be a protective response.

The selective inhibition of PTP1B has been
widely recognized as a potential drug target
for the treatment of type 2 diabetes and
obesity. In the course of screening for PTP1B
inhibitory natural products, the MeOH extract
of the dried sample of the Antarctic lichen
Umbilicaria antarctica was found to exhibit
significant inhibitory effect, and the
bioassay-guided fractionation and
purification afforded three related lichen
metabolites 1-3. Compounds 1-3 were
identified as gyrophoric acid (1), lecanoric
acid (2), and methyl orsellinate (3) mainly by
analysis of NMR and MS data. These
compounds inhibited PTP1B activity with
50% inhibitory concentration values of 3.6 ±
0.04 µm, 31 ± 2.7 µm, and 277 ± 8.6 µm,
respectively. Furthermore, the kinetic
analysis of PTP1B inhibition by compound 1
suggested that the compound inhibited
PTP1B activity in a non-competitive manner.

4-25 Seo, Changon, Jae Hak Sohn, Jong Seog Ahn,
Joung Han Yim, Hong Kum Lee, and
Hyuncheol Oh. 2009. “Protein tyrosine
phosphatase 1B inhibitory effects of
depsidone and pseudodepsidone metabolites
from the Antarctic lichen Stereocaulon
alpinum”. Bioorganic & Medicinal Chemistry
Letters, 19: 2801-2803.
doi: 10.1016/j.bmcl.2009.03.108
Seven phenolic lichen metabolites (1-7) have
been isolated from a methanol extract of the
Antarctic lichen Stereocaulon alpinum by
various chromatographic methods. The
structures of these compounds were
determined mainly by analysis of NMR
spectroscopic data. A depsidone-type
compound, lobaric acid (1) and two
pseudodepsidone-type compounds, 2 and 3,
exhibited potent inhibitory activity against
protein tyrosine phosphatase 1B (PTP1B)
with IC50 values of 0.87 µm, 6.86 µm, and
2.48µm, respectively. Kinetic analyses of
PTP1B inhibition by compounds 1 and 2
suggested that these compounds inhibited
PTP1B activity in a non-competitive manner.

4-27 Skriptsova, Anna V., Han-Gu Choi. 2009.
“Taxonomic revision of Gracilaria “verrucosa”
from Russian Far East based on
morphological and molecular data”. Botanica
Marina, 52: 331-340.
doi: 10.1515/BOT.2009.008
Gracilaria “verrucosa” is regarded an invalid
name and the combination G. gracilis has been
used in recent studies of Gracilaria from the
Russian coast of the East Sea (= Sea of Japan).
This has created nomenclatural confusion
within members of the genus in this region.
Here, we revise the taxonomy of G.
“verrucosa” from Peter the Great Bay (East
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membrane-mimicking environment. Ib-AMP1
was not effective in depolarizing the
cytoplasmic membranes of Staphylococcus
aureus and showed almost no leakage of
calcein from negatively charged bacterial
membranes mimicking lipid vesicles. In
contrast, all linear analogs caused very weak
dye leakage from negatively charged vesicles,
but they almost completely depolarized the
membrane potential of S. aureus cells.
Collectively, our results suggest that the
target of Ib-AMP1 may not be the cytoplasmic
membranes of bacteria but their intracellular
components. All linear analogs exhibit
lethality due to their ability to form small
channels that permit the transit of ions or
protons and not molecules as large as calcein,
and not by disrupting membranes.

Sea, Russia) based on a morpho-anatomical
characters and comparison of nuclear SSU
rDNA, plastid rbcL and mitochondrial cox1
sequence data. No differences were found
between the sequences for attached and
unattached forms of Gracilaria “verrucosa”.
Molecular data also indicated that G.
“verrucosa” from Peter the Great Bay is
conspecific with Gracilaria vermiculophylla
from the northwestern Pacific and the
Russian population is closely related to
Korean-Japanese populations from the East
Sea rather than to populations on the Pacific
coast of Japan.

4-28 Wang, Peng, Jeong-Kyu Bang , Hak Jun Kim,
and 3 others. 2009. “Antimicrobial specificity
and mechanism of action of
disulfide-removed linear analogs of the
plant-derived cys-rich antimicrobial peptide
Ib-AMP1”. Peptides, 30: 2144-2149.
doi: 10.1016/j.peptides.2009.09.020

4-29 Yun, Hye Young, Soon Gyu Hong, and 4 others.
2009. “The rust fungus Gymnosporangium in
Korea including two new species, G. monticola
and G. unicorne”. Mycologia, 101(6): 790-809.
doi: 10.3852/08-221

Ib-AMP1 is a 20-residue disulfide-linked
β-sheet antimicrobial peptide found in the
seeds of Impatiens balsamina. In order to
investigate the effects of the 2 disulfide bonds
on the antimicrobial specificity, to determine
the mechanism of antimicrobial action of
Ib-AMP1 and to develop novel cell-selective
antimicrobial peptides with improved
antimicrobial specificity as compared to
wild-type Ib-AMP1, we synthesized a
disulfide-removed linear analog of Ib-AMP1
with L-Pro, D-Pro or peptoid residues (Nala
and Nlys) at the central position of the
molecule. All linear analogs displayed a
3.7−4.8-fold higher antimicrobial specificity
than wild-type Ib-AMP1, indicating that the
disulfide bonds of Ib-AMP1 analogs are not
essential for its antimicrobial specificity.
Circular dichroism spectra revealed that the
peptoid residues, as well as the proline at the
central position of disulfide bond-removed
Ib-AMP1 analogs, induce a β-turn structure in
a negatively charged bacterial

A survey was conducted of the rust fungus
Gymnosporangium in Korea. We recollected
previously known species, namely
Gymnosporangium asiaticum, G. clavariiforme,
G. globosum, G. japonicum and G. yamadae.
Gymnosporangium nidus-avis and G. sabinae
are reported for the first time from Korea, and
two new species, G. monticola sp. nov. and G.
unicorne sp. nov., are recognized. Previous
single reports of G. miyabei and G. shiraianum
could not be confirmed. The LSU rDNA was
sequenced from freshly collected specimens.
Phylogenetic analyses show that species of
Gymnosporangium form a monophyletic
group with strong bootstrap support within
the rust fungi. The two new species are
unique based on both A and B molecular as
well as morphological characteristics.
Analyses of phenotypic characters mapped
onto the phylogenetic tree show that
teliospore length followed by telia shape and
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telia length are conserved; these are
morphological characters useful in
differentiating species of Gymnosporangium.
Each of the nine species of Gymnosporangium
in Korea is described and illustrated, and keys
based on aecia and telia stages are provided.
Lectotype specimens for several names
described in Gymnosporangium are
designated.
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