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Figure 1. Cloud Condensation Nuclei (CCN) counter installed at the Zeppelin station.
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Figure 2. Daily CCN concentration (blue line) and CN data for D > 10 nm (red line)
(upper plate) and Aerosol absorption data (lower plate) on the 27th March 2007.
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Figure 3. Aerosol Particle Counters (CPC) with different cutoff diameters installed at
the Corbel station
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Figure 4. An Optical Particle Counter (OPC) installed at the Grubadet station.
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F oA A3E 20073 79 23U 89 16U 7HA] thakr] Aol bRl A Al ST DMS
=4 AAe= A EF Fxe ¥47]7](Gas Chromatography/Pulsed flame photometric
detector, ©]&F GC/PFPD)Z A% o] t) dukdel A AdS v #e9f 2ol AH2lshd
=3

Calibration range |® 0.88 pmol ~ 29.2 pmol ( 54 ppt ~ 1784 ppt from 4L sample)

® EPC (electronic pneumatic controller), 10 port valve, 4 port valve,
gas sampling loop (25, 100, 250 pL)

Calibration system |® Standard gas: 0.86 ppm, 2.85 ppm (+5%)

® Standard gas will be calibrated using permeation tube to test the
consistency.

UNITY for on-line measurements

Trap system Sulfur trap containing Tenax and Carboxen 1000

GC 6890N/PFPD (pulsed flame photometric detector)

[ J
[ )
® -10°C trap, 250°C heating
[ J
® DB-1 column

Detection system
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7. ZAFE R WS EAS 71A)

To estimate current carbon and nitrogen uptakes of phytoplankton at different locations in
the Chukchi Sea, productivity experiments were executed by incubating phytoplankton in the
incubators on the deck for 3-4 hours after stable isotopes ('°C, ’NO;, and '"NH,) into each
bottle were inoculated. Total 15 productivity experiments (Table 1 and 2) were completed
in the Bering/Chukchi Seas (Fig. 1). Each station had 6 different light depths (100, 50, 30,
12, 5, and 1%). After the incubation, all productivity sample waters were filtered on GF/F
(o= 25 mm) filters for laboratory isotope analysis at University of Alaska Fairbanks after

this cruise.

To assess some effects of potential UVR (ultraviolet radiation) stress on the phytoplankton,
2 large volume (8.8 L) productivity experiments for the phytoplankton at 50 % light depth
were executed at four productivity stations in the Bering/Chukchi Seas (Table 1 and 2).
These samples will be further analyzed for the compositions of fatty acids in the laboratory
in Korea.

For the base data at the productivity stations, waters were collected for macro nutrient
concentrations (Nitrate, Nitrite, Silicate, Ammonium, and Phosphate), POC/TOC of
phytoplankton, and phytoplankton species counts from the 6 different light depths at the 31
stations.

Total 23 experiments were done for the grazing rate of zooplankton measured by incubating
zooplankton with phytoplankton in the incubator for several days in Bering/Chukchi Seas.

Table 1. Cruise Summary for leg 2 in Bering Sea

Zooplankton Primary

Station Phytoplankton and particle POC/TOC|production |Fatty aqd UV effects
counts samples (C&N production
samples
uptake)
BO1 N v V
BO3 v \ v
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Table 2. Cruise Summary for leg 3 in Chukchi Sea

Station

Phytoplankton
counts

Zooplankton
and particle
samples

POC/TOC
samples

Primary
production
(C&N
uptake)

Fatty acid
production

UV effects
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Fig. 1. Map for the Oshoro Maru cruise in 2007.
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NySMAC REPORT (October, 2007)

Korea Polar Research Institute (KOPRI), KORDI
Research activities of the Dasan Station at Ny-Alesund

Status Report October, 2007

1. Amount of man days used at the Dasan Station during January- October, 2007

KOPRI (scientists & students) 21 435
Yonsei Univ. 2 8
Kyungsang Univ. 1 12
Seoul National Univ. 1 12
Hanyang Univ. 3 15
Ewha woman’s Univ. 1 12
Pohang Univ. of S. & T. 2 28
Tokyo Univ. (Japan) 1 12
Inha Univ. 1 4
Incheon Univ. 2 14
KORDI 2 28
Total 37 persons 580 man-days

2. Science Projects in 2007
1)Meteorology

A Cloud Condensation Nuclei (CCN) counter was installed at the Zeppelin station,
Ny-Alesund to investigate long-short term variation of aerosol activation into cloud
droplet size. The CCN counter was installed at the station on the 20th March 2007 (Fig.
1). Based on a preliminary data, about 80 % of particles can grow into CCN size at
super-saturation of 0.1 to 1 % (Fig. 2). These results are obtained from an unusual clean
air-mass spring, as aresult, a continuous measurement of CCN in parallel with other
pysico-chemical monitoring program, such as number concentration, absorption, aerosol
size distribution, are now being deployed at the Zeppelin and other stations around
Ny-Alesund.
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Figure 1. Cloud condensation nuclei (CCN) counter installed at the Zeppelin station.
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Figure 2. Daily CCN concentration (blue line) and CN data for D > 10 nm (red line)
(upper plate) and Aerosol absorption data (lower plate) on the 27th March 2007.

To investigate aerosol number concentration and secondary particle formation at off-shore
site (sea level), a collaborative research between KOPRI and the Zeppelin aerosol research
team (Stockholm University) has started by additional atmospheric particle number
concentration monitoring at the AWIPEV Corbel station in Ny-Alesund in August 2006.
Due to power problem, however, there were measurement gap during winter season.The
measurement started again in March 2007. A preliminary result showed that particle
formation events (D > 25 nm) are often observed at both at off-shore site (sea level,
Corbel Station) and elevated level (474 m, Zeppelin Station), and the vertical evolution of
these newly formed particles are now being analyzed. Together with the measurements of
aerosol number concentration, aerosol size distribution also started using an Optical Particle
Counter at the Grubadebt in March 2007.

Figure 3. Aerosol Particle Counters (CPC) with different cutoff diameters installedat the
Corbel station
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Figure 4. An Optical Particle Counter (OPC) installed at the Grubadet station.

The study at the DASAN station in 2007 is consist of 2 goals. One is to investigate the
distribution of Dimethylsulfoniopropionate (DMSP) near Kongsfjorden, and the other is to
set the real time monitoring system for atmospheric dimethylsulfide (DMS).

The first research was conducted from 7 to 21, June. Seawater samples for two different
kinds of DMSP species, which are total DMSP and dissolved DMSP, were collected on
R/V MS farm. At 8 stations, only surface seawater samples were collected, and at 7
stations, 4 vertical samples were collected considering the water depth and other biological
parameters such as chl a. The number of total samples obtained during the study were
approximately 190, and these samples were in advance treated for further analysis in
Korea. The research area is shown as a box in the following figure.

The second study was carried out between 23, July to 16, August. Continuous monitoring
system for atmospheric DMS 1is largely consist of trap system and analyzer (Gas
chromatography and Pulsed flame photometric detector, GC-PFPD). Overall specifications is
summarized in the following table.

Calibration range ®0.88 pmol ~ 29.2 pmol ( 5.4 ppt ~ 178.4 ppt from 4L sample)

Calibration system |®EPC (electronic pneumatic controller), 10 port valve, 4 port
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valve, gas sampling loop (25, 100, 250 pL)
®Standard gas: 0.86 ppm, 2.85 ppm (£5%)
®Standard gas will be calibrated using permeation tube to test the

consistency.
O®UNITY for on-line measurements

Trap system ®Sulfur trap containing Tenax and Carboxen 1000

®-10°C trap, 250°C heating
OGC 6890N/PFPD (pulsed flame photometric detector)

®DB-1 column

Detection system

Besides the above configurations, UPS and Remote control program were also installed for
electric power and monitoring the softwares, respectively. The MISU (stockholm university)
helped us to use the network. The ultra high purity gases likenitrogen, air, helium, and
hydrogen and standard gases were supplied with a assistance of the NILU. The monitoring
was started from 15, Aug and the samples are being measured at the interval of 1 hour.
The daily or weekly check for instruments is conducted with the help of engineers in NP
station. The installed systems are shown as the following photograph.

A. Research of hygroscopic property for Arctic aerosol
-~Measurement system

»anyang Univ. cascade impactor that can collect a particle in the size of 1, 2.5, 5,
10um, respectively

»'May’' cascade impactor that can collect a particle in the size of 0.25, 0.5, 1, 2, 4, 8,
16um, respectively

-Experiment

»nstallation of 2 impactors base located below the Zepplin station

SEOPR\

Korea Polar Research Institute
KORDI

_42_



»nstallation of TEM grid coated by nickel in the cascade impactor made by Hanyang
University and collection particles on the TEM grid

»nstallation of TEM grid coated by nickel and Al, Ag foils on the SUS slide plate in
the 'May’ cascade impactor and collection particles on TEM grid and foils

»he sample flow rate of the cascade impactor made by Hanyang University is blpm
and that of the 'May’ cascade impactor is 10lpm

»ollection of particles for every 6 hours or 12 hours from 23,July 2007 to 31,July 2007

»nalysis of the element of collected particles using EDS and the shape and size of
collected particles using SEM (measured in Korea)

»nalysis of the hygroscopicity of collected particles according to its element and size
using Visual impactor made by Hanyang University (measured in Korea)

—Result

»nalyzing the shape and size of collected particles using SEM(Fig. 1)
. Research of charging property for Arctic aerosol

-Measurement system

»sing the instrument for measuring the charging distribution of the particle made by
Hanyang University

-Experiment
»nstallation of 2 impactors at Grubadet station located below the Zepplin station

»nserting particles suspended in the atmosphere into the instrument then measuring of
the charging distribution of particles using CCD camera and recording them using
thevideo camera

»nalysis of the recorded data using image processing technique (analyzed in Korea)
-Result

»nalyzing the recorded data(Fig. 2)

Fig. 1 SEM image of Arctic particle collected by 'May’ cascade impactor

SEOPR\

Korea Polar Research Institute
KORDI

_43_



Particle Cone. ()

Distance{mm})

Fig. 2 Electrical mobility distribution for Arctic particles

2) Biology

a. In order to study biodiversity and adaptation mechanism of Arctic organisms, we
investigated the fauna and flora inhabiting various environments around the Korean Arctic
Research Station and sampled plants, marine biofilms, and sea water. From the collected
samples, we are trying to isolate bacterial and yeast cultures. They will be identified by
phylogenetic analyses of 16S and 28S rDNA sequences for bacteria and yeast, respectively.
Their physiological characteristics and extracellular polymer—degrading enzyme activities
will be assessed to understand adaptation inpolar environments and roles in nutrient
cycling. To understand molecular adaptation mechanisms according to polar environmental,
we also plan to isolate adaptation mechanism-related genes from plant and marine
organism and to analyze the nucleotide sequences of these genes. We are trying to analyze
expression patterns of various genes from these organisms, too. From these researches, we
can gather useful informations for evolutionary relationships and adaptation mechanism of
Arctic organisms.

d. This year we had a strong scientific support from Prof Wiencke's research group
(AWI) and conducted some experiments using the brown algae, Saccorhiza (different size
classes), Saccharina (fertile and non fertile), L. digitata (fertile and non-fertile) and Alaria
(fertile and non-fertile) provided by German divers. The Wiencke's team also provided us
with 4 temperature room chambers with UVR exposure benches and PAM and light
meters.

We found no significant change in Saccorhiza (different size classes of sporophytes) after 8
h UV exposure at different temperatures, which was in contrast to what we learned from
the seminar taken place at the German station in Spitsbergen. We tried to extract pigments
from Saccharina (fertile and non-fertile), L. digitata (fertile and non-fertile) and
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Alaria(fertile and non—fertile), but the samples were not healthy enough, and we need to
repeat the same experiments next year. The reason why we failed to get some consistent
results may be that we did not bring our own divers who we could have directed what
we wanted specifically and that the visiting period was a bit late for collection of healthy
samples. So, it is hoped that we should have a diver support for collection of samples next
time and change the time of expedition from August to June or July.

On the other hand, our group has succeeded to resusitate Alaria and Laminaria saccharina
gametophytes that we had obtained last year and have done some experiments here in
Korea and ran some experiments on the temperature requirements of the both species for
photosynthesis and growth. It seems that Alaria cannot survive the highest temperature
tested (l.e. at 20C, and the ratio of male/female was greater at higher temperatures. Early
sporophytes seem to have a higher ETRmax at 5 than at 10Cwith no appearance at
temperature higher than 10C(e. at 15C. It appears that this plant might produce
gametophytes and sporophytes at low temperature, but at higher temperature, gametophytes
continue to grow without fertilization, perhaps waiting for a season for sporophytes to be
able to grow and recruit. This hypothesis has preliminary supporting evidence that number
of sporophytes formed at each gametophytic cell was 0.5 at 5Ccompared with 0.2 at
10'Cwhile gametophyte size (i.e. length) was greater at 10 than at 5T

Here is our plan for next year. We would like to conduct some experiments to find out the
reason why photochemical reaction as measured by chl fluorescence differbetween different
parts (fertile and non-fertile) depending on species. Does any difference in xanthophyll
cycle pigements matter since there was different responses in NPQ values between the
different parts? We also hope that we can continue our collaboration with AWI groups on
these matters and go further together on various aspects of polar seaweeds if possible.

e. —marine environmental measurements; temperature, salinity, nutrients, chlorophyll,
dimethylsulfide

- marine optical measurements;
- phytoplankton collection and species composition

—zooplankton collection and species composition

3) Petrology

a.Mantle xenoliths sample collection hosted by Quaternary alkaline basalts at Sverrefjell in
Bockfjorden (Spitsbergen, Svalbard, Norway)

b. Hot spring sample collection at Bockfjorden in Spitsbergen (Svalbard, Norway)

3. Outreach Program in 2007 - Pole to Pole Korea

1) Purpose

To raise public awareness on polar environments and research activities in the Arctic

JEOPR\

Korea Polar Researcl h Institute
KORDI
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2) Duration : Jul. 28 ~ Aug. 8, 2007
3) Participants: 12 Students from 7 countries
- Australia, Bangladesh, Brazil, France, Italy, Japan and Korea
4) Major activities:
- Orientation about Svalbard
— Marine Laboratory and station tour
- Experience of scientific activities such as ice drilling, observing melted ices
- Outdoor camping

- Declaration of 1.5C down protocol

JEOPR\

Korea Polar Researcl h Institute
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