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Abstract . As a part of construction initiated in 1987 — 88, the King Sejong Station is expected to build a
new power-plant building and two hangars. The sites for new construction were already bulldozed in
1987 —88, therefore no additional environmental destruction will be done for lichens and bryophytes col-
ony.

Additionally, yellow-painted guard rails will guarantee the protection of the plants from traffic.

For marine birds and mammals, their major rookery is located 2km away from the construction sites
and no explosives or dynamites will be used during the construction. Therefore no serious hazard will be
expected to the marine mammals and birds. Every scientists and construction workers will be instructed
not to destroy natural environment unnecessarily during the construction.

Therefore the impacts on the environment will be minimized. Additionally, a summer research pro-
gram for the environmental impacts assessment due to the new construction will be initiated 1n 1990—-91
seasons, and will keep on for more than 10 years. Consequently, if there are any environmental impacts,
we are going to report and try to minimize them.
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1. Construction Plan

For active engagement in Antarctic research,
Korea has established a permanent research
station, King Sejong, in the western end of King
George Island, one of the South Shetland
Islands in 1988(Fig. 1).

After the completion of the King Sejong
Station, actlve Antarctic research was initiated.
To study the natural environment around the
station, several vehicles including snow mobiles
and an amphicar were introduced to the station,
which requires more space for maintenance of
these vehicles Besides, two new generators be-
came necessary to meet the increasing damand
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Fig. 1. Map of the Korean Antarctic Research

Station, King Sejong.
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of electricity. The construction period of 3
buildings is scheduled from December 1, 1990 to
February 15, 1991. The three new buildings
will be allocated one for generators and two for
hangars. The sites of construction are shown in
Fig.2.

The construction sites for hangars are located
800m east of the main buildings, and the build-
ing for the generators will be connected with
the pre-existed Building for Generators and
Storage. The total areas of construction is 568
square metres and they were already bulldozed
during the construction period of 1987-88.

Approximately 30 workers will stay during
the period and the preexisting facilities pro-
vided for the stay of the workers during the
period. Consequently no additional construction
of facilities will be necessary for the workers.

Most construction materials is planned to be
carried by two helicopters from an Argentine
Navy Vessel, Almirante Irizar. The con-
struction materials will be placed on the bull-
dozed area near the construction sites.

2. Facilities

The King Sejong Station is outfitted with the
most modern research facilities, to accomodate
the goals of Korean Antarctic Programs which
otherwise be restricted to land and marine en-
vironments in and around the Bransfield Strait.
The station consists of eight primary structures
(six buildings and two observatories);a main
building, a residential building, two laboratory
buildings, a generator and food storage building
and a supply building and geomagnetic and seis-
mological observatories. Besides those main
structures, there are six auxiliary structures(ac-
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Fig. 2. Map of new construction areas.

tually containers)which are reserved for emerg-
ency shelters and storages.

Supporting facilities include fuel and water
pumping stations, six fuel tanks, a 11 metre
A coastal well, attached to a de-
salination unit, was also constructed to supply
protect the

long pier.
water during winter. To
neighboring environment the station is equipped
with an incinerator and an automated sewage
treatment plant whose processing capacity is 12
tons per day.

All the year round 13~15 people stay at the
station. This over-wintering team is replaced
with a new team after a full year stay. They
consist of four scientists including a station
leader and ten supporting people.

Besides year-long observational works, sum-
mer research programs are carried out every
summer. The program covers geological and
biological researches in the King George Island,
and geological/geophysical, chemical, biological
and physical oceanography in the Bransfield
Strait.

3. Natural Environments

A . Terrestrial Environment

(1) Geology around the Korean Antarctic
Station

Korean Antarctic Research Station, King Se-

jong is located near the southern shore of Mar-
ian Cove which is one of the tributary basins of
Maxwell Bay(Fig. 1).

Maxwell Bay is surrounded by King George
and Nelson Islands which belong to South
Shetland Islands, Antarctica.
central basin and serveral tributary basins,
Marian Cove, Potter Cove, Ardley Cove, Collins
Bay and Edgel Bay. Cross section of the cen-

It comprises a

tral area in Maxwell Bay is in the shape of let-
ter “U”, typical for fjords. The fjord is
approximately 14km long and 6km to 14km
wide, seperated from the Bransfield Strait by a
430m deep sill. Between Marian Cove and Pot-
ter Cove, Barton Peninsula spreads out to the
Maxwell Bay in south-western direction, cover-
ing an area S5km by 5.5km.

Barton Peninsula is free of snow during aus-
tral summer and the exposed area is estimated
to 15 square kilometers. At the coast, raised
beach and morrains are developed five or seven
meters above sea-level. The shoreline was
elevated with two raised beaches, the vertical
height difference of the first and the second
raised beach is 15 to 20m. The raised beaches
of Fildes Peninsula whose height 1s less than
20meters are known to be formed in Holocene.
So all the raised beaches around King Sejong
Station in Barton Peninsula are considered to
be formed in Holocene(KORDI, 1988).
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Fig. 3. Distribution of lichens and bryophytes of
Barton Peninsula.
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Table 1 Regional distribution of lichens and bryophytes in Barton Peninsula (KORDI, 1988)

Regions

Dominants

Lichens

Calolplaca spp.

Rinodina spp.

Candelariella spp.

Section I Bryophytes

Bryum spp.
Pottia spp.

Graminae

crustose lichens

Deschampsie antarctica

poor development of
Lichens and Bryophytes

fructicose lichens
Usnea spp.

Section 1I

Bryophytes

Bryum spp.
Pottia spp.

crustose lichens

thallus foliose Lichen
Umbilicaria spp.

Section IT

fructicose lichen
moss cushion subformation

The highest peak of Barton Peninsula is Noel
Hill(255m). On the hillside, scree slopes are de-
veloped very steeply.

B. Biological Environments

(1) Lichens and Bryophytes

One of two flowering plants grow south of
60°S—the Antarctic hair grass— Deschampsia
antarctica occurs in small clumps near the shore
of Potter Cove.

Here, in the wetter flatten areas, are found
mosses and on the drier, more exposed sites—li-
chens(KORDI, 1989). Details of important bot-
anical groups and their regional distributions
are shown in Fig. 3 and Table 1.

(2) Marine Mammals

The marine mammal distribution around the
King Sejong Station is in Fig. 4 and Table 2.
The mammals were Weddell seals, southern
elephant seals and Antarctic fur seals. They
were found 113 cases from 13 locations during
austral summer in 1988 —1989(KORDI, 1989).

Southern elephant seals were found to form har-
lems with 20~30 females with only one male.
In contrast, Weddell seals and Antarctic fur
seals appeared with same number of males and

KING GEORGE ISLAND

MEXWELL BAY

Fig. 4. Distribution of Antarctic seals around Bar-
ton Peninsula.
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Table 2 Regional distribution of seals in Barton Peninsula (1988/89 summer) (KORDI, 1989)

Regions Species Sex Heads Observed
A_B Weddell Seal Male 8
Female 2
B-C Weddell Seal Female 2
Southern Elephant Seal Male 1
C—D Southern Elephant Seal Female 2
Leopard Seal Female 1
Weddell Seal Female 1
Southern Elephant Seal Male 1
D—-E
Female 25
Antarctic Fur Seal Male 1
Southern Elephant Seal Male 3
E~F
Female 38
Southern Elephant Seal Male 1
F-G Female 16
Antarctic Fur Seal Male 2
G-F Antarctic Fur Seal Male 2
J—K _— —_— e
K—L Weddell Seal Male 1
Female
L—M Weddell Seal Male 4
Female 6

females and sometimes greater number of
males.

(3) Sea Birds

A mixed rookery of two species of penguin
(gentoo and chinstrap penguins) was located at
2km south from the Station. Around rookery,
several species of sea birds breed during austral
summer.

Details of sea birds groups and density ob-
served in January 1989 are shown in Table 3.

C. Climate Characteristics

The analysis of meteorological data collected
from February 1988 to December 1989 at King
Sejong Station is shown in Table 4. The mean
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station level pressure was recorded as 989.9mb
during the period of observation. The mean air
temperature was —1.5°C and the mean wind
speed was 8.0m/s. Predominant wind direction
was northerly and the mean relative humidity
was 88%. The mean value of the cloud amount
was 6.7 octas. During the period of obser-
vation, days of precipitation and fogginess were
357 and 229, respectively. This type of weather
pattern is due to the latitudinal and geographi-
cal position of the Station which is under the ef-
fect of the ocean and belonging to the high lati-
tudinal area where strong cyclones frequently

generate.
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Table 3 Marine birds found around King Sejong Station

groups numbers regions
Chinstrap Penguins 1100 penguin rookery located
Gentoo Penguin 560 at the western end of
Adelie Penguin 90 Barton Peninsula
Giant Petrel 80 around penguin rookery
Wilson Storm Petrel 20 hillside of Barton Penninsula
Sheathbill 20-30
Antarctic Cormorant 40 around penguin rookery
Antarctic Skua 60-70 around King Sejong Station
Antarctic Tern 250 around Barton Peninsula

In 1990, a lowest temperature of —20.3°C
were measured at the first of September and
the greatest gust of 46.6m/s was observed in
mid July.

D. Oceanographical Environment

(1) General Oceanographic Conditions

Maxwell Bay is an Antarctic fjord character-
ized by relatively small amount of freshwater
input and a submarine sill. Hydrographic
measurements in the Bay were conducted twice
at an interval of a week in austral summer of
1989~90. Over this period water properties of
Maxwell Bay range from —0.1°C to 1.5°C in
temperature, 33.5% to 34.6% in salinity(Fig.
5). A pattern of estuarine circulation was
shown in summer, which might be triggered by
breakup of sea-ice and freshwater input to the
bay. The freshwater input is dominated mainly
by meltwater from the submerged glaciers at
the northeastern part of the bay. The halocline
at the head of the bay occurred within the
upper 5m with steep gradient, while the hal-
ocline grew deep in seaward direction.

As summer progresses, the vertical structure
of water column changed as follows . The sur-
face mixing layer became thinner with stronger

salinity gradient, but the layer became thicker

gradually with higher salinity.

TEMPERATURE (°C)

t 1

33.8 34.0 34

.2
SALINITY (o/00)

34.4

Fig. 5. Temperature and salinity on February 4-6,
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1989 in the Maxwell Bay and the Bransfield
Strait.



Table 4 Monthly summaries of surface observation from February 1988 to December 1989 at King Sejong Station(Lee et al, 1990)

ELEMENT '88FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. ANNUAL
MEAN STATION 990.0 986.3 991.4 997.0 994.3 990.3 999.2 911.6 999.9 982.1 982.7 991.3
AIR HIGHEST 1005.2 1012 1011 1018 1015 1014 1025 1016 1025 995 998 1025
PRESSURE DATE 2 31 1 24 6,7 25 9 20 25 9 6 8/9,10/25
(mb) LOWEST 973.1 968.4 957 977 966 952 976 958 974 966 963 952
DATE 24 16 8 19 4 23 31 25 6,7 7 13,14 7/23
MEAN 2.3 —0.1 —-1.1 —1.9 —-7.3 —4.8 —8.4 —3.2 —~2.6 —1.1 0.5 —2.5
MEAN MAXIMUM 4.0 1.1 0.6 —0.2 —4.2 —1.4 —b4 0.0 0.3 1.7 3.5 0.0
AIR MEAN MINIMUM 1.0 —1.1 —2.8 —3.7 —9.9 —8.7 —11.2 —6.4 —4.7 —34 —14 —4.8
TEMP. HIGHEST 5.8 5.8 4.4 5.1 3.1 2.4 1.7 4.4 84 7.9 10.4 10.4
cC) DATE 21 15 17 18 15 29 10 13 19 8 12 12/12
LOWEST —0.9 —6.8 —7.8 —8.5 ~-19.0 —17.5 —19.9 —12.5 —104 —6.4 —5.2 —19.9
DATE 29 26 23 9 5 7 28 20 15 13 2 8/28
MEAN 5.7 9.2 7.3 7.0 10.3 7.4 6.9 8.0 79 6.6 7.0 7.6
WIND PREDOM. DIR. W/NW N N NNW E N ESE N E E N N
GREATEST GUST 12.8 31.9 28.7 29.5 36.3 37.1 29.0 30.6 30.7 28.6 43.3 43.3
(m/s) DIRECTION NNE ESE NNE S NNE NNE SE ENE NNE SE NNE NNE
DATA 20 19 18 17 24 29 23 28 5 7 30 12/30
R MEAN 83 “83 85 85 88 89 86 88 "86 84 84 86
%) LOWEST 45 67 56 33 49 58 50 50 36 39 48 33
DATE 29 29 13 26 7 25 19 15 19 24 30 5/26
CLOUD MEAN 6.8 7.6 6.9 6.7 7.2 6.8 6.4 6.5 6.8 7.1 7.2 6.9
(N*,1/8)
CLEAR(N*<2) 0 0 0 4 2 0 3 1 2 0 0 12
NUgAfER P.CLD(2<N*<8) 23 5 11 8 9 14 19 24 19 19 27 178
DAYS O.CAST(N*=38) 6 25 18 19 12 16 7 5 10 11 4 133
OBSCURED 1 1 0 7 1 2 0 0 0 0 12
DEWPOINT MEAN - —32 —4.2 —5.3 —10.4 —-7.5 —12.4 —64 —64 —5.1 -3.3 —5.8
TEMP.(" C)
TOTAL PRECIPITATION 63.6 0.4 3.7 0.4 0.9 0.3 - — 29.0 10.9 41.1 150.3
(mm)
SNOW MAX. DEPTH - 35.0 5.0 5.5 70.0 254 5.5 9.6 3.2 6.2 13.0 70.0
FALL DATE - 19 5 29 26 23 27 12 10 7 11 6/26
(cm) TOTAL - 69.0 15.6 12.6 232.7 52.7 8.8 20.0 4.4 16.0 24.8 456.6
NUMBER RAINY DAYS 16 15 16 8 13 12 6 9 6 9 14 124
OF FOGGY DAYS 11 7 14 9 5 7 3 5 3 10 3 77

* : TOTAL OF CLOUD AMOUNT
— : MISSING DATA OR NO OCCURRENCE
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CONTINUED

ELEMENT '83JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. ANNUAL TWO YEARS(’88~'89)

AIR MEAN STATION 991.1 986.4 987.5 991.2 985.4 983.1 994.8 997.7 990.2 982.7 983.3 990.5 988.7 989.9

PRESS. HIGHEST 1003 1005 1010 1003 1014 1024 1015 1017 1017 1010 1006 1004 1024 1025

URE DATE 26,27 6,7 24,25 14 14 12 26 8 26 23 5 7 6/12 8/9,10/25(’88)

by LOWEST 970 966 959 976 954 952 965 977 963 957 946 962 946 946

DATE 13 26 4 2228 27 26 2 5.6 12 15 2 20 11/2 11/2(’89)

MEAN 1.5 24 2.3 —4.8 —0.9 —2.0 —0.7 —-2.1 —-3.0 —0.6 0.2 14 —0.5 —1.5

MEAN MAXIMUM 3.7 44 43 15 1.0 04 —07 —03 —12 11 2.7 3.2 15 08

AR MEANMINMUM ~~ —0.4 0.6 06 —75 —28 —41 —21 —40 —49 -22 —18 =0l —24 -35

TEMP. HIGHEST 8.1 7.5 8.9 5.4 4.9 4.4 3.6 4.2 6.1 2.8 5.6 6.6 8.9. 104

(9] DATE 15 25 18 21 16 15 27 14 17 10 28 31 3/18 12/12(’88)

LOWEST —3.3 —2.1 —36 -—138 —154 —84 —5.5 -93 -—11.2 —~6.3 —74 —2.7 —~15.4 —19.9

DATE 29 2 21,22 29 1 30 4 19 6,7 21 4 11 5/11 8/28(88)

MEAN 6.3 7.1 9.1 8.5 8.8 8.9 9.6 8.2 10.0 10.9 6.4 6.2 8.3 8.0

winp  PREDOM. DIR. N N/NNW N E NNW NNW NNW E NNNW NW NW NNW  NNW N

GREATEST GUST 38.0 33.7 38.9 29.4 32.5 33.3 33.4 33.9 27.9 36.0 25.6 28.9 38.9 43.3

(m/$) " DIRECTION NNE NNE N E N E N E NNE SSE NNE SE N NNE

DATE 1 25 26 20 28 29 15 31 20 27 29 11 3/26 12/30('88)

- MEAN 85 89 91 86 91 89 92 91 92 90 92 90 90 88

o LOWEST 53 62 69 57 40 50 68 64 57 61 61 64 40 33

DATE 24 6 20 8 4 12 20 14 23 17 25 15 5/4 5/26(88)

CLOUD MEAN 6.4 6.5 6.4 6.8 6.4 6.2 6.2 6.5 6.6 6.4 6.9 6.8 6.5 6.7
(N*,1/8)

NUM-  CLEAR(N*<2) 2 2 0 0 0 2 2 2 3 2 1 0 16 28

BER PCLD(2<N*<8) 28 18 26 23 21 19 21 21 15 21 21 24 258 436

OF  OCAST(N*=8) 1 8 5 7 10 9 8 7 10 8 8 7 88 221

DAYS OBSCURED 0 0 0 0 0 0 0 1 2 0 0 0 3 15

DEWPOINT MEAN —-24 -0.9 -1.1 -85 —4.6 —6.2 —4.6 -6.7 -76 —5.7 —44 -36 47 —52
TEMP.C)

TOTAL PRECIPITATION 16.1 68.8 49.2 18.9 15.2 9.1 16.5 11.0 12.0 17.2 25.3 13.93 273.2 423.5

(mm)

SNOW MAX. DEPTH 0.0 44 18.0 70.0 2.0 48.0 8.0 65.0 140 30.0 10.0 50.0 70.0 70.0

FALL  DATE - 1 9 19 27 30 3 31 6 26 3 1 4/19  6/26("88), 4/19('88)

(cm) TOTAL 0.0 4.4 38.0 218.0 11.5 94.0 15.5 90.0 197.5 44.0 26.5 61.0 800.4 257.0

NUMBER ~_RAINY DAYS 9 18 20 19 24 21 24 20 22 20 15 21 233 357

OF FOGGY DAYS 5 15 22 10 20 9 16 14 5 16 11 9 152 229

* . TOTAL OF CLOUD AMOUNT
— @ MISSING DATA OR NO OCCURRENCE
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Vertical and horizontal distributions of water
density were almost identical to those of
salinity, but not to those of temperature, which
implies that the water density was controlled
mainly by salinity. At the head of the bay, the
surface water showed lower temperature than
those of 5m—10m depth, which probably due to
the thawing of sea ice. The inflow water was
characterized by subsurface temperature min-
umum or maximum layers which were found in
the western and northern boundary of the
Bransfield Strait. It is believed that watermass
of the Bellingshausen Sea spreads to the
Bransfield Strait during summer. Therefore
subsurface water found in Maxwell Bay during
this period is probably originated from the
Bellingshausen Sea(KORDI, 1988;1989;1990).

Vertical temperature distribution clearly indi-
cated that the inflow tended to hug the left side
(facing downstream) of the fjord due to the
earth’s rotational effect.

(2) Marine Geology

Maxwell Bay shows a typical U-shaped fjord
topography formed by glacial erosion. The area
can be divided into four zones(Fig. 6) according
to geologic patterns recognized in 3.5kHz seis-
mic profiles as follows, (1) very rugged and
acoustically opaque in the shelf, suggesting
exposure of crystalline basement with probable
thin or Intermittent sediment cover, (2) un-
sorted glacial deposits represented by discon-
tinuous and chaotic facies or reflection-free fac-
ies in the small basins, (3) slide/mass flow de-
posits characterized by hyperbolic echo with in-
discernible layers in the sediment along the
steep slope and (4) turbidites deposits charac-
terized by conformable well-stratified reflecters
in the central basin(KORDI, 1988).

E. Glaciers and Sealce

In King George Island, 95% of land surface is
covered by glaciers and snow all the year
round. The thickness of the glaciers is
estimated 100 meters. They move slowly and

creep over their own bed. The flow rate of

KING GEORGE ISLAND
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Rugged Rocky boltom

Glacial deposits
Shide /mass flow deposits
Turbidites

Turbidites channel

sy ONE

Bathymetric confour;

149 58446 3 3 137"

Fig. 6. Areal distribution map of typical geologic
feature by acoustic characteristics.

glaciers in King George Island is estimated less
than 100 meters a year. The local difference of
the flow rate in the glaciers creates stresses in
the glaciers resulting in vast cracks or cre-
vasses. At the steep slopes of inner sides of
Marian Cove, Collins Cove and Potter Cove, ice
split and fall into the sea sporadically.

Besides of these broken pieces of glaciers, ice
bergs and pack ice which drifted from the An-
tarctic Peninsula drift into Maxwell Bay. When
the westly wind prevails, Marian Cove is
covered entirely by these drifting ice.

The amount of these floating ice increases In
winter. In general, sea surface is frogen fre-
quently in the coldest season, August or Sep-
tember. Midwinter of 1988 and 1990, Marian
Cove was frozen entirely. The thickness of sea-
ice reaches 25~30cm in August 1988 and 15~

20cm in September 1990.
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4. Environmental Impacts and Their
Controls

The sites of construction during 1990-91 are
mostly covered with pebbles. Most of the area
were bulldozed during the first construction per-
iod of 1987—1988. Consequently, no additional
hazard due to the new construction will be done
for the lichens and bryophytes. There already
exists a bulldozed road for the traffic of the
new construction, and the roads will be guard-
railed with yellow-painted stones. The guard
rails can guarantee the protection of lichens and
bryophytes from traffic.

Most seals were generally found in southern
and western coasts of Barton Peninsula from
the previous study in 1988 —89. Therefore, the
new construction in the northern coast of the
peninsula minimize the Impacts to the seals
habitat.

Most penguins and other marine birds were
found in the penguin rookery about 2km south
from the new construction area. Only a few
Antarctic

skuas were found around the

stations. There will be no explosives or dy-
namites will be used. Consequently, no serious
damages will be given to the habitat of marine

birds.

5. Conclusions

As a part of construction initiated in 1987 —
88, the King Sejong Station is expected to build
a new power-plant building and two hangars.
The sites for new construction were already
bulldozed in 1987 —88, therefore no additional
environmental destruction will be done for li-
chens and bryophytes colony.

Additionally, yellow-painted guard rails will
guarantee the protection of the plants from
traffic.

For marine birds and mammals, their major
rookery is located 2km away from the con-
struction sites and no explosives or dynamites
will be used during the construction. Therefore
no serious hazard will be expected to the marine
mammals and birds. Every scientists and con-
struction workers will be instructed not to de-
stroy natural environment unnecessarily during
the construction.

Therefore the impacts on the environment
will be minimized. Additionally, a summer re-
search program for the environmental impacts
assessment due to the new construction will be
initiated in 1990—91 seasons, and will keep on
for more than 10 years. Consequently, if there
are any environmental impacts, we are going to
report and try to minimize them.
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