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SUMMARY
I, Title
Intermediate Research Plan on Ant arctic Geology and Geophysics
1I. Significance and Goal of the Study

Korea approached to Antarctica by establishing a permanent research station in King
George Island as the eighteenth country in the world. The primary goal of Korea Antarctic
Research Program is to preserve Antarctic natural environment and explore its potential
resources. Especially for searching mineral deposits, it is urgent to make a long-term reserch
plan on geology and geophysics. In addition, we must have an appropriate scheme for logistic

support as well as researches on other basic science fields.
[II. Contents and Scope of the Study

A. History of Antarctic explorations and Antarctic Treaty
B. Areal distributions of economic minerals in Antarctica
C. Research system of other Antarctic countries

D. Proposed research plan for next five years

E. Logistic support and transportation equipment



IV. Results of the Study

A five year research plan is proposed as expanding study area and setting up a summer
station in the northern Antarctic Peninsula.

Present Antarctic research system in KORDI is to be expanded from the Polar Research
Laboratory to a reserach section which has four laboratories and two supporting groups to
cover the wide scientific fields. The total required number of scientists and support personnel
in the section is forty-six including the winter-over team at the ’King Sejong’ station.

The total floor space of 1983 m? is needed to support an effective Antartic operation in
home. Suitable transportation devices are required including helicopters and an icebreaker

for safe polar operation and to maintain logistic support.
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(1) $3AF 3 2J(APG: Antarctic Policy Group)

dgate] BE G u]F) BF Aule] A AR AL

VLA 733, S dol AL, bR, 7e} FA 7 NEE
(2) =+ &4 H(NSF: National Science Foundation)

T Fo] YA RE AAAH AL P B

cdZt AL AFe Y L HE

-3t 3 oo A T AtA Fx Y

ol 2 e, A7a f ARFAZEE dFAEAE At S E, 33 YAk,
APt A (B FH 75 THFS F7H8ta 2o B E AFAY

0] I G AL (NSFA: Naval Support Force Antarctica) 2 v]=3}et Zu]t)
(USCG: United States Coast Guard)e}e] gz A3 AHAF =Y

-South Pole, Siple, Palmer 7] ] @ 174 Polar Duke ¢} €9, McMurdo 7] ] 2] &
A% £ 5 Ahel AR W 2

FS 2GS FEHFEA D BFgAHe =24

S AL SR AE 9 G 3] AFY dA] Fe

APARA 9 AR A A B2 s dSRA 71E, file, AT AF
(3) =4 (3 T)

FFEF A5 Fo
BRFF B P H(FHv s FEA DA )
<43 3. NSFA ¢} 3= & 6 3H (NADSS: Naval Antarctic Development

Squadron Six)
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+94%:  McMurdo 7179 £
WE 7IA 29 ARG R FetzA-E UH-IN 27](6-7H)
C-130 Hercules 7] (7d1) dAdje) &4
G539 v B2z 1A

ulFale] A gx d AR

o

Ao

New Zealand, Christchurch o] 9l¥ A 217]2] 2]

(4) &4 (v Sk Ard)

-4 A AF: McMurdo /1A 28 BF2 AA, Palmer /1% AuF, 44 w3t

$5 HE
cB2E Aol e AgRF, TF FF, WA AEE A 7] FFA0] HujHo

(5) =FA) (Department of State)

F5 AR 3 (APG) A P2 FFEFe AT A AAE HAEA
HFEEE FATA sEE AT FHH ES5AI AR AR 3 » A wd

A A)
W, 91,1309 (1985 71F)

-2 11,0051
« AL 1259
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o}, 4 (1985 FHADE)

o5 G S 2 4 (§) +9 2 Ad AHG)
7143 2,200,000 3 A7 A4 13, 780, 000
A& 2,500,000 712 A 67, 818, 296
#) A & 1, 500, 000 & AHH 18, 300, 000
waks 2,000,000
& kst 1,900, 000 & A 99, 898, 296

AR Y 3FER 900,000

b

A 11,000, 000
=3 A . $110, 898, 296

*¥'883AdE Faga 4L F $124,800,00022 A

2t, d77]A
(1) 2471

- McMurdo 71 : w]=e] Hd @3 7|Aelw, BFe] FAMA

. 19554 129 McMurdo #131¢] Ross Aol AARE 13067 AER2 FA(77°51S,
166°40’E)
.7l -50C - -8C (BT -18C) ¥FF -3C (Jan,) - -287C (Aug.)

- AFAY D AF 85049, A& 924
2 g B3}, Ao, A%, AFEL, W, A, 3

8
e
o

TEoF: 3

W7 £9%

N

. Amunsen-Scott South Pole (90°S)
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1956 AX =z, d71AE 19759 ABAHAE
<7l 1 -13.6C - -82,8C (23T -49°C) Y37 -28C (Dec,) - -60C (July,)
cAFAD . AF 509, AL 179

ki

FEop: Watet, ATEAY, nEd B, BEH, A%
-Siple 71 %] : 1969 A4S} 19739 5%, 1979 A% D A 7149

« $1A] 1 75°55’S, 83°55'W
< 71& 0 -52C - 7C (97 -24C)
937 -35C (Aug,) - -12°C (Jan,)

cdFRel . nEFYEE

- Palmer 7|7 : 1965\ AA, 1968 7|2

< $12 1 64°46'S, 64°03'W

FEE A k9] Anvers A o] A e gt
« 7] -31C - 9C(AHF -3C)

AHF -10C (July) - 20°C (Jan,)

AL A% 409, AL 109
FEoF: ZF B da 4E4Y A7
¥

NFAAHE, NI AY, e, n3dEs, Was, A
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(2) 3A Camps

Byrd Surface Camp

8°S, 120°W

McMurdo—Siple 71#)¢] £7t g8 BF

Br
&
N
—Hl
2o
Ao
N
X,

Dome C Camp

74°30° S, 123°10" E

19743—53 A9, =3 A7

Major Camps

A F712 A 02 Fu|gle il AX|, AR,
A3 s, SARE3

1981—2: & Victoria Land

1979—1980 : Eilsworth A=}

1978—9 . Darwin Glacier

1977—8 : Marie Byrd Land 4t

1986—7 . Marble point

Tents AR A AFAZ AL
gk Aol N AF@So] WRA] AH
Taylor 71]—3.’—'

Huts

Ross 4 ¢] Cape Crozier : s 2]+
Erebus 4t A4—3}4ret

Q) 449 717

72°19’ S, 170°13 E
Hallett St, Victoria Land #Z3) <] 1957—1973, 2 B g

Cape Halletton

Byrd St, 80° S, 120° W

W7 2=, 7143
A7-=2E, Wt

1957—1972,

79°15’ S, 40°30’ E
CH W5l $12)

Plateau St,

N4, AT B,
2% H71E e 290
AA el A3 8
—88,3C

1965, 12—1969, 1
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No, 1—11 : 1928—30

1935—35
Whales 9t#} Kainan 2t & Ross ®#l3}e] 232 u}
Little America No, 3: 1939—1941
%] Ross ®3}g]el] 43 oz 24
No, 4: 1946—1947

No,5: 1955—1959

68°11' S, 67° 00’ W 1941, 3.
East Base dEuts 439 Margue- 1948, A& F 371
rite Stonington 4 1975, 2.

al, 4% % 2Ab A

- LC 130 -Hercules : 79 (18d), F35%9 F54 9
g4 275Knots (500km h)
- UH-IN Helicopter (6-7¢}), &% 185km,/h
« Icebreaker : 2% 94 (st Auld)
—Polar class: A, BF, 2 AFH, FHEFNAN d7E8F
(Polar Star, Polar Sea, Glacier)
—Wind class : 1979-80d A4
- USNS Maumel (or USNS Yukon) : Wi¥ #3x4
- USNS Southern Cross : & 44
- R/V Polar Duke : W¥ld7 244, 74 149, 2799 974 7b%, 13Knot,
AP, 92 2 7let ) FF
- Inflatable boats
- U.S. academic research ships : f3lo] ¢l Fulekoll A &%, E]si s, s
AE, HFAA, AFEF
« A £4 : pick-up truck, Dump truck, flatbeds, tracked vehicle, 4w},
tractof, snow blower, grader

28



FAo) A B3A FAIL AR QAL FA AW 2l 1957-58%E o] v, 'm]
F 4T FA AL F3Ue) G ARAN Y Ao B FFHeD F29 FAS
of A 25 FstE o 2 Ao gloh,

wIE RS A AR F2 el 8 +4E, 2 Ge® AU, A B
o JHAE ST, J4-e NSFol4 A Qale, A7 FriA5e HUIdoz 5

2R 9 AFE Jo2 A Y BHE SR,
(1) =ss

4 A5 8% E T2 e €5 FA= HW 4,800M olH, 71 AF 7159 A
A Wzl JF ARE TAZ FAd BRioldt, AF¥FL FE AL F EHEA
(2%, ¥9 2d) 3 245 A 7Igsted FHS FAY W3 HISAHE §
# H 2w, radio-echo sounding, ice coring, termal probes 5-& o]£3}¢] ®]Z29
FF2E AT, 2715 F4E ¢7)935 e Atk FALLE SR AdEA,

Z ¥4, 3 AL AAEA e 2AR FE5AF A A WS %
S T3,

- dge 233 FAL dy|FAH J1FERA

* Ross wt W59 A& gFA}

« A% 5 rader & ©]-43 A5 WFFH MNAFY SA=A}
- dg9 ve, LFEF uF St 24

<3S WA 71 FYRE o] 4 AHSFA

< AgS st Al 24}
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(2 AEHA % g%y 47

cEAAAE D dFe] HIA ¥ FH AR Ale AEE AL L 24

S EAE LSS s oo & YA A AT

< ZIA el YR 2] virus el A W @ A, A £4 A7
cFS ZeAY O, E 24}

- Weddell 2712 Qe @ e xA}
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-3 4E& F71E9 A3y 24
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fot
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- TE =

2

a2
- Krill o g4, A& o= 2u|dA 24
+ &% E3E< copepod 9 A4 EAb ,
- 34 A4} Weddell T Q1457 vl Aeleha o go] gt 24}
-2 ES a2 Q1 A9 FUt AA e AR A x4

F 4 A A4ste A2 nYFHel Y& el AT
<@ A algae ¢} whe[2]ole] biomass XA}
- 2% A9 Az B2 E AA ] H3tdF (thynoid hormone)
G o F AL (CCH) A AANAL A
- Pygoscelid %44 zde F FEAz2Ae] 98 A7
+ Vanda &9} Onyx Zell M 9] mlgdae] &b 34 4+

SH9 f3Fe A 2 Abde B3 A7
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- FS A ES] Ao g Azt AF (Aol AT HE 2AD

2.&9 Fa2 ¥ AYAY Fost v AE AE EZFIEC AT 97
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(3) AT

X
i)
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44
REEE
- AL}

14

A

oL
{4
-
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)

Z 9+ . Ross Sea 9 W3 #EFA}
cAETAEE o187 FA F o] 2% A - FA W3 A3
c 39 £FH 459 2y #F

cok9] FAZ Y gAb

s F3FA

s A AT Azl o E Mg HE 24}

s AEFY AFxE AL FEFH FA AT

. Victoria Land %7 #3798 n)zA B3} =4 Q7

e

« ¥ Victoria Land Robertson Bay terrane o 4 ¢] slate o] th3+ Ar *° /Ar 3¥Z oj
43 dg &Aoo g ey A HE A7

3 Y Ao §o)e BE A7

- Erebus 34te] xshe} Y54t W3 A7

- 35 8o Ak e Devonian o]H e 29 229 7|9 ¢ 54 374 g

(4) A7l

GFe A4 2R AAs BAHoR AW Ao, AASt @ B}
3 A7 dA%e 24 5 de §YB Aol

ol)lt
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o ¥4

Loz $F AF

AP 2eRH AsEE BAY Lo BE o3 T AT

54 (cosmic ray)®] Wste] HE AF AA7Y W3} AT

A AAR Fe] AF B2 GFe] WY T2 R A%e 2Asa, 1 45 8
38 24

CeSAM WEHE w3t W 24

yAdel 27 24

-dol) g wF: wr), M, AP %, spectral type £ W3 A}

AZ 7]

FSol A 9] aerosol ¢ e XA}

A AAAR 71F H3 54

4 #te] aerosol & AFH FE 4
3T AFAAAY oE FEY FA

FEERINE S LEY

o

/

(5) 3 F=s}

Fl ke Al R 33 R A3 W5 F FFAolH, dddel Frad &
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- AEA YA 24 9 A Eltanin & o] &3 Cruise
CGF AT 94 24
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A}, ZA) ¥ 3 (International Cooperation)
(1) ¥5%% §9 34 2 SCAR 3|d=22 g
(2) Bilateral and multilateral cooperation
Bt AAAQl FHE 2A £S5 A% FAAG FAPYHLR, A Y A4

A
@, 1ok A% R Waktd gabsh e AFE 2Abe FEAY P A, FE549

9 FEAE R AFE FHoR oh
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7 23
% AF A7
SCRA 45 9%
ATH F )3} Solar-Terrestrial Physics
dl el ep Al el A9
AT
47 % PR Ae 2
HA 2= &b A7 &2l Eel A EFoF

23 AF YA Dr, R'M, Laws

e dF B Aozt W, N, Bonner

-7l R HAAE Eok: Dr, M. J. Rycroft, Dr,D, Sones

- XA Y xFEa Fof: Dr, C, W, M, Swithinbank, Dr, R, B, Heywood, DR,
M.R, A, Thomson

e 9 JEEek: Dr, S A, Crame, Dr, S, P, Croxall, Dr, D, W, H, Walton

- A} 3 (Institate Secretary) . J, Bawden

.SCAR 9=u % : Dr, P.F. Barker(z# A7%s AF)

- Solar—Terrestrial Physics @l ¢]e}Alele] 2749 . Dr, J R, Dudeney (A =

TE AF)

v, 9l : ok 3939
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T} oA (’85—'86) @ 12,169, 0005 8=

2, ATk

(1) o 7) 7} & F-oF(Atmospheric Sciences)

7}. Space plasma physics
+WHISTLER experiment
ULF /VLF Correlator experiment

1}. Ionosphere and Geomagnetism
+Field program

-Geospace research

t}. Atmospheric Dynamics, Radiation and Chemistry
-Solar radiation model 7% the effect of sea ice on the amount of solar energy

reaching the ground & 44

g}. Ozone in the Stratosphere

- AN 2 FF A

u}. Meteorology and Climatology
-Defining the air mass and cloud layer-APT Weather Satellite receiver
-Seek an optimum track through the pack ice-equipment aboard RRS Bransfield
.Ice floe 2] Position, air pressure, air temperature, ice or water temperature, wind

speed-weather buoy in ice floe
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+Study of structure of the atmospheric boundary layer
: High-frequency three component turbulence measurement-Ultrasonic ane-
mometer
: Temperature profile-Ventilated platinum resistance thermometer
: Detects regions of turbulence in the lowest 500-1000m of the atmosphere

-Sodar(Acoustic Radar)

(2) A F333 Eok(Earth Science)

7}. Geology
- Magmatic arc studies-Antarctic Peninsular magmatic arc ¢} plutonic and
volcanic rock o] wi3te] 24 #%, A% A #5, FEIA ?&%"QJ] (%, A4
&%)
-Sedimentology and biostratigraphy
+ Accretion-subduction complex
«Tectonic history of Lesser Antarctica

«Metalliferous mineralization

1}. Field Geophysics
-Sea-bed topography beneath Ronne Ice Shelf

+An interpolation of magnetic anomaly

«Aero magnetic and radio-echo sounding track =}

t}. Marine Earth Science
«Process and interpretation of multi-channel seismic data

- Sediment coring for grain-size measurement, X-ray mineralogy, magneto
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-stratigraphy, susceptibility, anisotropy of the cores, benthic foraminifera and

diatoms

2}. Glaciology
»Glacier physics
: Extent of the ice sheet
: Temperature regime of the ice sheet
: Flow regime of the ice sheet
: Tidal dynamics of ice shelves
-Glacier geophysics
: Absolute measurements of velocity and heighting of glaciers-Doppler satellite
positioning technique
: Surface elevation of glaciers-optical levelling, barometric traverses
: Spot soundings of ice thickness-Large corner reflector A}-4-
-Glacier Chemistry
: Major trace elements aluminum, sodium, potassium, and célcium analysis of
simultaneously collected air and snow sample
: Heavy metal analysis
: Profiling of changes in acidity along an ice core
-Mapping
: Tectonic map of the Scotia arc 1:3,000,000-Tectonic history, bathymetry, land

geology, marine geology, geophysics

(3) A= =43} Fof(Life Science)

7}. Offshore Marine Studies
-Description of the physical environment from conductivity-temperature
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-depth (CTD) profile

-Determining the availability of food for kriil

-Direct measurement of horizontal water movement-profiling by using acoustic
current meter

+Distribution of macro-nutrients

«Characterization of the bacterial and algal components of the microbiota

1}. Marine Physiology
-Physiology of a benthic particulate feeder, the brachiopod Liothyrella uva
-measuring the metabolism of brachiopods under simulated winter conditions of
steady low temperature and long-term starvation
- A seasonal study of sedimentation |

-Study of reproductive energetics in polar shrimp

t}. Inshore Marine Biology
-Energetics, metabolism and locomotion of Antarctic fish
: Brett respirometer(for metabolism)
: Flume(for locomotion)
-Branchial circulation of Antarctic ice fish at Signy Island
Reproductive biology, development and aging structures in Antarctic fish

+Trophodynamics of fish predator

g}. Bird and Seal Studies
-Seabird studies
: Estimation of potential maximum foraging range

(For recording the attendance pattern to feed chicks or pups)
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Radio-isotope study of seabird

(For assessing the energy costs of foraging)

: Investigation of sexual maturity and incubation metabolism of the wandering
albatross

-Seal studies

v}, Terrestrial Biology
+Microbiology
: Rates of colonization
: Resistance of soil microbial crust to frost-heave and to both free-thaw and
wet dry cycles
- Invertebrate biology
: Seasonal monitoring of arthropod cold hardiness
: Investigation on free-living nematodes
: Clod tolerence experiments to elucidate aspects of the mechanisms underlying
insect freezing tolerence and intolerence
-Plant biology
: Autecological investigation of the dominant species(especially growth and
water relation)
: Synecological study of change in community structure along environment

gradients

v}. Freshwater Biology and Chemistry
+Ecology and physiology of lake bacteria
-Fungi which are present in maritime Antarctic lake

-Seasonal patterns of iron and sulphur chemistry in lake systems

39



A}, Environment Studies

-Investigation of the ecology of Tussac grass to establishment and manage of

Tussac grassland
o}. Medicine and Medical Research
«Investigation of the occurrence of non-pathogenic bacteria among the personel
of the bases
+Monitoring changes in human performance as a response to cold stress

3. €=

AT FRe] Fahe}>

r.l

A BF AFE FAAAN AFUE 4 Group £ Yol AT JRE 4
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stedx= @ Group &AHe] A5EE 9 F4A]3

r-l
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o AFAE 2389 FFATE I AFHE 23 ok AF Group A& wid
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T A3 Hxe EES PEn, 1 A H#E Proceeding 22 A wrew gith, =3,
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FAY Seg BEolt HAY L2 Y ATE A Ak LA
FHFAHE 72 o2} BE] AFP Tol AAs%n ok

2ReE YUds 1 TYOR st FAYAT AV WA WE SER SpEH] A
A% W% $EFLEA 2 e dgelch 22ehe) Yol AaAA Fulst wWa
W Az 2 AR EeiEe) AFANRE WA AU S 4 FFH AR

LA, o] L2 A AFEA AopA AYAH, AV HAA AR A=

H
i

Fepavh(plasma) BeISHge FYHOE APy A5d 4o FH ooy

2

A z}7] B2, AAdA5 3=, VHF Doppler o]t} #s ol ofgt Z2HE, 7]

Fol @ APBET AFAYL2 Felg Badolg FAAAE 2 Ut =Y, &
2 d4e 2UA A71R A A AL Aol o]aFr] Astd A% A
Ao d7d=] e Fab9 0}013:%11_501]%15}_3}7143}.@ e zadA B4 oA
22 stz gk, ol TdF #Z tdtd, 2FANNE &3 589 FH 60
77 .2e BFIE ol5e F3 V(= 10-120km) 9 BE dAbe] AT F
$4 B2 XA, o JA2LE FEUYMNE A AFFER BRI 239 AR
g ggez QA3 9o

el W ARE AAANISE 2AEY EH7] 5 HARAE o g o4
sz, 222 YA TPY WA FEAY AL 20l FE AH

A% walz Aok
A7 NS P A

SYOWA STATION

45



1. Aurora-All-Sky camera, All-Sky SIT low light TV, Multi-direction
photometer(4278A,) Meridian Scanning photometer(5577f°\, and Hp)

2. Ionosphere-Vertical incidence ionosonde(10KW, from 400KHz to 15MHz)

3. Ionospheric absorption-Riometer(Freq. : 20, 30 and 50MHz)

4. Radar aurora-VHF aurora radar(15KW at 50MHZ, 112MHz), VHF doppler
radar(15KW at 50MHz, 112MHz)

5. HF radio wave-Intensity recorder(Freq. : 10MHz and 15MHz)

6. VLF omega wave-Intensity and phase recorder(Freq. : 10.2KHz, 11.3KHz and 13.
6KHz)

7. VLF emisssion-Narrow-band intensity recorder(Freq. : 0.35, 0.75, 1.2, 2, 4, 8, 30, 60

and 13.6KHz)
8. VLF emission-Wide-band recorder(Freq. : 0.05-20KHz)

9. Data acquisition from satellites-ISIS-2 and EXOS-C
ABOARD M /S SHIRASE

1. MF and HF field intensity-Field intensity recorders(Freq. : 2.5, 5.0 and 10MHz)

(2) A5d 4F 2o}

A7 B9 0%E T LA FIARES D3 dE Il 39
59 FHo AL A5t ALALR 2 Gk F2E Bz Ak FA s @
obA WA W) 2 A
Qepoz ¥He WAt s 00%7HA & AR o2 st trld] dsted Al
@ WYAS Ho] AT A Fo) Ackd & 73 Utk F AF Group A M E @
299 B, B4, A5 FPe wsT BANA o) ol2E WEE FgHL

FHYAY e ¥ dv]=(Albedo : AHe] BjtU S

Z
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2 A9ss] dshed F2 A FWE, WaHE, A4 WE, 42de) A% 29 4F
& s 9w

AL 2 Ay

SYOWA STATION

Surface observation.

1. Wind speed and direction-Windmill with vane and averaging circuit

2. Pressure-Mercury barometer, station type, remote recording

3. Temperature-Platinum resistance thermometer in aspirated screen

4. Dew point(¢] < 3) temperature-Dewcell type detector, remote recording

5. Humidity-Computing circuit from temperature and dew point temperature
6. Vapour pressure-By computation

7. Cloud-Visual observation

8. Visibility-Visual observation

9. Duration of sunshine-Sunshine recorder(with rotating slit)

10. Accumulation of snow-9 snow stakes

11. Aerological sounding-RAWIN system, RSII-D55B-2 and radiosonde RSII-78

Radiation

1. Global solar radiation-Pyranometer
2. Direct solar radiation-Pyroheliometer(with cut-off filters)

3. Atmospheric turbidity-Sun photometer
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Ozone

1. Total ozone-Dobson’s spectrophotometer
2. Vertical profile-JMA-KC79 ozone sonde
3. Satellite data analysis(NOAA-7, -9-AVHRR and TOVS reception system for

meteorological satellite

Atmospheric minor constituents

1. CO, Concentration-NDIR analyser

2. Column amount of NOx, CH,, CO,, CFC etc-Fourier transform-infrared
radiometrer

3. Vertical profile of the above constituents-Airbone sampling

MIZUHO STATION

Surface observation

[

. Wind speed and direction-Windmill with a vane

2. Pressure-Aneroid barometer

3. Temperature-Platinum resistance thermometer in aspirated screen
4. Cloud-Visual observation

5. Visibility-Visual observation

6. Accumulation of snow-36 snow stakes

7. Global radiation-Pyranometer
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(3) AFAT £k

G, B3 EWTL 389 d o2 Holslk AAdA A% 2D A6 4
AR A TFFE WFFo) A, olmerht exsdolst A o] gl &
Eoht} oFe) AVE ol Fz slFich ool of 19 84 Bd HORYE ¥y, of
& Adsted, FIUFL AAY Aol A2 Fof o 58 A ¥ Fyshstel,
SR akel delA HAch,
% A7 Group M ol WINFe] AF72 Y45 19 W%, ¢33

—t

lo

=

4ol AA4B Aol AL 3B, oA AW At A, WA I 47
D e} Apd SR 43BAS w7l Ael, A A okl Yol s 2Absh @
78 ARtz oo, T Ahe) A¥F B, 2377 F29 AR A F 109
d - A7 WAAES B3 Aol YFLSL AAste ARE 9 5 Adh =
@ AF7A 2529 FAAE) DA, FH DAL ReE, HFe Fdol
o5 o) mepo] BAE T Ak Folvh, WFWANAY AFAN BE% FHEA, o
ol As FH2Ao sted, N4 DE AR Ashi2 e JH3) vk GHAY
3 AANEL AYoR FHE HA Wake Huh, H29 B A4AE S 9
& 4 9l

45 504 HE o}=7t BEAPL WROoBete] AFFTh AAY 2AHE A3
% ok ¥, B B3 FARe ARste nppe-= AddAEy, 2 £
d Apolol GaAk el as AFEAR 2AE, WFF FABESL FEOE G she],
spale] Fxo HARES B wA T slch, =, 104 Aol FIUFY W3
A 6,008 & HFe) £Ao] WA, AP $F9 +5A7E FE %

& d7AE7E Ha A

wa,

d

1% &

A7 Wg 2 Al

GEOMAGNETISM
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1. H, D, Z-Fluxgate magnetometer

2. dH /dt, dD 7dt, dZ /dt-Induction magnetometer

3. D, I, F-Inductor proton magnetometer

SEISMOLOGY

1.

f2214: 69°00°31.7" S, 39°35°31.6" E, 23m above sea level

3

2. ¥ xA 2] 71uke}: Precambrian gneiss

3.

3
A

o Z-u}gF:

+Vertical-Electromagnetic(HES type)

«Horizontal(N-S)-Electromagnetic(HES type)

' +Horizontal(E-W)-Electromagnetic(HES type)

- Vertical-Electromagnetic(PELS type)
- Horizontal(N-S)-Electromagnetic(PELS type)

+Horizontal(E-W)-Electromagnetic(PELS type)

SOLID EARTH GEOPHYSICS

SYOWA STATION

1. Gravity Survey-LaCoste and Romberg gravity meter

S¢R RONDANE MOUNTAINS REGION

1. Gravity Survey-LaCoste and Romberg gravity meter
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MCMURDO SOUND REGION

1. Seismological and volcanic observations

2. Gravity survey(-#d =9} FF §g4H)

GEODESY AND CARTOGRAPHY

S¢R RONDANE MOUNTAINS REGION

1. Aerial photography-Rc-10 Aerial survey camera

2. Geodetic control surveying-Wild T2

GEOLOGY, GEOMORPHOLOGY AND METEORITES

S¢R RONDANE MOUNTAINS REGION

1. Geological survey

2. Geomorphological work

3. Search for meteorites

GLACIOLOGY

INLAND AREA OF THE EAST QUEEN MAUD LAND

1. Ice thickness-179MHz radio-echo sounder with the Yagi aerial

2. Strain grid installation-Theodolite(Wild T2) and distance meter(YHP 380A)
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3. Satellite Doppler positioning-JMR-4A

4. Altitude-Paulin Altimeter

5. Snow accumulation-Snow Stake

6. Surface slope inclination-Theodolite(Wild T?2)

7. Airborne radio echo sounding-179MHz radio-echo sounder with Yagi aerial

MIZUHO STATION

1. Snow accumulation-36 Snow stakes
2. Snow accumulation-101 Snow stakes
3. Satellite doppler positioning-JMR-4A

4. Strain grid-Theodolite(Wild T2) and distance meter(YHP-.3808A)
BOREHOLE MEASUREMENT AT MIZUHO STATION

1. Borehole diameter-Pantograph type calliper

2. Borehole temperature-Platinum resistance thermometer

3. Borehole inclination-Borehole inclinometers

PRINCESS RAGNHILD COAST

1. Snow accumulation-Snow Stake
2. Surface elevation-Paulin altimeter
3. Morphology of ice shelf edge-Ship (SHIRASE) and airbone survey

4. Airbone radio echo sounding-179MHz radio echo sounder with Yagi aerial
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GEOCHEMISTRY

SYOWA STATION

1. Measurement of atmospheric CO,

COAST OF LUTZOW-HOLM BAY AREA

1 Sampling of lake water

MCMURDO SOUND AREA

1. Monitoring of natural and artificial radionuclides

2. Distribution of organic constituents in environmental samples

3. Salt origin of lake and pond sediments

(4) BEFAT EoF

T3 dgon ga FFAHE A9 Lo uirht Acke] A Ax A RAA
HEY FFo] ol Rl Uk A SelHE AW AYHAPOE He de =
—d4sle) FAF ERAE, TS ANAE Sl 4P GPpoz Il
o, ol AHAE FAE FLT FARY AL 2ulsh AEBA, obtA o5
el BAZRAN A 247 A FAL AT o 4 sl Y,
e W3 A ANHE AELE Fol UHAL Ak, B2Y FInAe) 2, Jleel
2%, obehAl £ GYETL 2 AR vith) AEshx 9oy FE AT ol F2
24 g4oze JFELE WAL A& A Hedl AT Aue AFE AV x

Ho] o] oA 9lth

4

3o

W
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g9, AW, & A2Y BASd Qe A2 LEE 529 A6 F2 399
9. $& AAA FE FEG 2F5FG] TSI 1R A B HE ¥
F27 ool W2EE FHE TPIE b A PR A oAE Tk
£ AETol WAL AE FoIW I F IRAEE S4 vAT A 2R

EALe} @A ALY Aot g gt

A4

e,

7

TERRESTRIAL BIOLOGY

SYOWA STATION

1. Study on the terrestrial ecosystem in the vicinity of Syowa Station

2. Collection of soil samples for algal study

MARINE BIOLOGY

ABOARD M /S SHIRASE

1. Measurement of the chlorophyll-a content in the surface water

2. Ecological study of pack-ice region

SYOWA STATION

1. Ecological study of benthos under sea ice

MICROBIOLOGY
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SYOWA STATION

1. Collection of soil samples for bacteriological study
HUMAN PHYSIOLOGY

SYOWA STATION

1. Study on the adaptability of wintering personnel in the Antarctic environments

5) #7] d+A4 4

4T 2AE 99 Y A7) ATAYL L A Fok2 UE £ ek

1. East Queen Maud Land of| c st X|52zn}st A =l

Oversnow traverses for 821'83'84)'85| 86/ '87/'88'89| 9091’92

stake installation

Ice core drilling(700m)

Offset marker, trilateration
netweork, strain grids £]
A = A}

Geological, geomorphological
field work, geodetic control
survey, aerial photography

Gravity measurement, aeromagnetic —
survey, ice radar observation

Search for meteorites

Marine geological and geophysical
survey
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2. Antarctic Climate Research Program(ACR)

7} &A1 7k 1987-1991
v ZAA A 287 A9 FEH AR o
ot ZAhd &
1) Annual variation of Antarctic atmosphere
«Observation of cloud and precipitation
+Establishment of unmanned automatic weather station
«Monitoring of minor constituents of air including CO,
2) Sea ice-atmosphere interaction
3) Glaciological study
4) Analysis of satellite imagery(NOAA)

5) Methane measurement and cloud observation by a radar

3. Biological investigation of Antarctic terrestrial eco-

systems

AP A ) WEH 2L oln] 8586 W o] 2o Yukidori Aol A A u} 9]
o 8889 ] o] o = SR Rondane Mountain x| QoA ZA}ES A& A Fo|r}.
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4. o|El2|o}

@45 A7 A8 =8

CEE R

A48

27t 4T A2

SRR

Fhe) A o %
(S

S

@A 8

PAAE A L3

=0

|

4 3

+1985-1991 3 7+ 1 o 8,000 2t dollors

1985

1986
1987

1988
1989
1990
1991

5.5(* gH-E-)

16.4
39.1

39.1
35.2
35.2

9.5
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. @3 7|4

1986787 d <] Ross Sea, Victoria Land 2] Terra Nova 7t¢] 3 qt7}ol] A
Lat. 74°41°42" S
Long. 164°07°23" E

28] WA E &, o549 huts

(1) AA E=3 Eof

-Submillimetric infra-red ¢ #2
AL A7) Fol 715 HA AF= g A7y A7
-ice core: 60,°6D
CO.9 sx w3t
Cosmogenic isotope ZAHB, Cl)
#}A 9] irradiation ZA}
trace elements F A}
-t} 7): aerosol
Fe] AA= W}
ALY T 24}
FA 2 FAEA o] F ZAHArctic fog)
7)o A5t G A}
S 71 F 2AHCO; F7He 93

719 #3 A3
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(2) BA 2|73kt Fo}

A gl EA38l= 4o B d-F(carbonaceous chondrites)

(3) 712t 7] Foff BE Fob

7}. planetary boundary layer Z A}
717): Sodar Doppler

. 5, €% 3 A, aerosol 4}
717]: optical radar(Lidar)

t}. ozone AT+

ol

o

=] 4%

ek

L

+

7]17]: Lidar, balloons, spectrophotometer

(4) A1 A8 F-of

A A% gl 2 FE2 F "t
-mapping
-gravity, radiometric, magnetic survey
-8 3l e Ay AL

-71ikeke] A7 33 (isotope) A 2 A}

*Gondwana 9] g4 g 24 ZA}

(5) BHak3t F-of

+ Pliocene o] ¥ JF3dj <] W3}
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6) X%, Pae 2 275 Bo}

-3l Yo o HAZF 2ALE §F FA AF
-9l 3] JA} &, glacial fluctuation -+
2o & isostatic uplift(Holocene) Z A}
-4} &} 9] mass balance ¢} 7 EXR(LE, £, UXE,.) 24}
Ao A AFE g EA Wi 24}

-fossil ice ZA}
(7) ZAA T E&] 8 o}
AT, £, A7 B
A A7) AFE AT YR FR 2A
A A AR A8 F2 2A}
‘AR R BAere) A 24
8) 9 AT 3483 AF Fo}
-deep origin ¢ &2 Z4}: 3133 isotope #4

OEDLEN:

=33 F

et 7)o AZRA 2L A w3

=% modelling
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8o AT G G H4E HE 24

717]: buoy, sea bed tide gauge, current meter

Az Fs

&4}

« % 212 plankton ¢] biomass ZA}

-3 ¢k <] bacteria ZA}

3} o} o) o o}

g,

.substrate 9] $ul, 2 ¥ @ A7 A}
e "0 FE"ATF
7182 Cs} S =4 =4

AR ALE FA e Da 24}

A7 DAL AA AY 24

HRE AU LT 24}

A7zt B4 W4 BA 24}

HAEY Y= % FF 2Y 24

(10) A &3}

2E BN Ag, Aske] AT B 24

SERRIES
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(11) o &
A M u e 712 oA e Jua e 2A}
(12) #7434 A5 EoF
.trace element ZA}Hg, Se, Cd, Pb, As, T, ...)
cEA 949 ¥¥ &2 314 9 hydrothermal &% =4}

7h%e) B, 3hsbd B4 2AHEH, A/ WEE,.)

5. of=slg|L

7} QT A

-Base Belgrano I
-Base Orcadas
+Base Esperanza
+Base Marambio
-Base San Martin

+Base Jubany

77°52'S, 34°34W
60°45’S, 44°43'W
63°24°S, 56°59'W
64°13’S, 56°38'W
68°07’S, 67°08'W
62°14°S, 58°38'W

dA A2 9FH = V1A

-Base Primavera 64° 09’S, 60°57W

. A

«Icebreaker ARA ALMIRANTE IRIZAR(s] ¥ A1)
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A

i

+Polar Transport ship ARA BAHIA PARAISO(S % =441)

«8)8§ 7] :  C-130 Hercules

DHC-6 Twin Otter

&7 Bell 212
Sea King H-3

SA 330L Puma

(1) 7173t E-of

\l

h4
o[)l:
ew-
xE

5

o[)(:

971

I8 =, F5, HHE

'H
_q»:.

T

71 7]: automatic CORA equipment

-

L=

-717}3} ¥} AH(radiation)

ox_

i

.I])I‘

7] 7]: polar sunshine recorder and pyranograph

2 34 €4 2%

-oF33(noctilucent)-$-, halos, coronas, parhelios, ¥ X7} 5

(2) Ionosphere o}
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+Cosmic noises ¢ F47&
717]: AR1-100 riometer

-radiometric whistles, choruses hisses 2] 7
717): $417] 2 magnetic aerial

-plasma o] ¥4
(3) A A7 8 o}
‘HZ, D9 gt & ¥l &
7] 7). fluxgate magnetometer
+Pc 4-5 pulsations

717] . fluxgate magnetometer

cARA R FH Aol Ao T} AT
(4) W3te Fok(Ea 49)

cdge) FE e
S

4 Ate] at Scotia Uruguay Bays

64



(5) A4 2 ATE

- § X9 vipe Mo AT FA(RAES, FH R A FA)

- mapping

(6) 3l k3t

- Antarctic Convergene 9 ¢1x 9 AAA o] Zd B3 FA}

7171 : Expendable Bathythermographs

cdS A F2o B AT
+ Weddell-Scotia confluence 2] 23l
L=
+ Weddel Sea ] Z ¢ 243 o]5FAE A}
-4 BA (¥, pH, alkalinity, &4 4, d49%,...)
R EIEEEDRCE RN
cdge] AAA BEeRe Fool BY AT
R EELE S
@S T G vl 23 s Fd A7
717] . autoanalyzer technicon
water pumping system
Turner III fluorimeter
Hitachi Perkin-Elmer 139 spectrophotometer
filtratron set(millipore)
sperctro-fluorimeter

evaporator
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(7) =3 Eof

.
i
o
oft
(44
oft

I

o
i

(8) REZ Eok

c 3 ojfe & FF, FHEE AT
717] . Nansen, Bongo nets
+ & 9 A ¥ plankton 8] A EE A
7171 . Nansen nets

AlE FHIES] FHYEE AT

7171 . continuous plankton-recorder
cF 2 2Y TA ¥ B

7171 . echosounder, echo integrator
N2 o Fel A % Aol A7

7171 . Gill nets, fishing baskets

. dl

o

« B0k A . botulism & o}7)dt= AE 24}
At Z2F Ad 2 Ay A5
«ol7] Eofo] mAE AT

CHAF AT
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7h &4
d 53
o 3 (F) ¥
GEI7HA 3 &) 3 ministry
(CONANTAR)
] A Al
o AL AT A3
(CJRM)
u) A A
¢35 A7 F7F 9143 (CNPA)
#3t 7e 42 F71 9493 (CNPG)
@5 A R 93
q7 e B3 249
A ¢ B3 2 A o A =
A= Ba 249
2§ % FH B 2AD [ gz
Wi £33 243 e 2 A7) 3] & ministry
Sao Paulo o &
s Fd A
479 B
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1}, 914 : @374 COMANDANTE FERRAZ

EANL . F 129
AN 1, A2 AL g8 1, AL FH 1, £ 1, A,

AT 1, A771e4 2
ES

ALY . F 427
A1, AL 95 1, A7 1, $9 1, 29 1, A4 1, ¢Hed
71%4 5, A7 28(1x 114, 23 179)
o}, oAt
1986 % CZ$ 18,550,000
o728 CZ$ 859, 650
A 7343 CZ$ 641, 351
=g CZ§ 282,039
2g 9 ¥ CZ$ 402, 500
(R3) B3 CZ§ 16,364,460
1987'd % CZ$ 36,896, 952
97133k CZ$§ 2, 600, 000
2728 CZ$ 1, 400, 000
A s CZ§ 1, 160, 000
Zg 2 FH CZ$ 2,000, 000
(3F) 4% CZ$ 29,709,952
2, QAT o}
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(1) =713

=9 ) &% A7 F 7z W3}, boundary layers o+
« 7159 4 24 . high-speed computer o] &
s 719 3k 2 v AR AF
2EL F&, olAsErAe Fx
< AA EE AF
« 5 7149 X 9} y radiation &7 : sounding balloons o]

- B] o¥ 2] microwave oscillation o1

A7) DT
c AR 2 W 23
coleE Ay
-2z} Aol Al FA S 2

- kR A
- atmospheric luminescence &3
- AR e W3 2AL

¥ AFEY AT

<7, S R el gAY B Rxaa

@) A7zt

AR % AR AT
cgFBY TR
cHARAY P2 Y 24
- B

<A ¥R A
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3)

- ER}3E 47

- 12k A4

- biomass ¥ % W3}

cTAYEE

« o] Al el A ojyx] A #A

a9 P e BE EFAERNY 45348

cAE QAT

CIA AgS BE, SH9YE % Hol4

SFANNY W W FFAFe) B el BE

)3

R E

o4 B, sutd B4 9 E=mEde) FEuA)

colatg, AAA W A2, A
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2
ot
oft

Fel ol AefAN e A%

A AN A g
L

LA A% BANEL 99 AAA B0 AH AT
QA g R A

FEREEEEEES

- el g A A

4) =% 3 4

QIS R E
-F7h % FANE 9Y

SABYE: ARA, FLA

(5) Logistics(23F 2 #H3)

- 3A XA

S eggu] R AP B
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u
In

d;

r-|m

7h AT

(1) HFA=

FIaol o] AeAE L £ AAAsF EAA |k, it Aol Ho| A&
N9 iz A Bg 5& cldHelrh AE EFAEA 3 AL AR ¥
T F 4 EE F WY Ao #F AL A Ay EAS A= dW 2
GRolt}, gz e Fx9 7|%E w3, biomass i} &njAte] AL FFEA Y 1

84 w7 $ste AlE EFaEd 3 a3 2L Ad(rivals) AA R 7}

(2) 3fF3t

sheh, Ag drle AEIFL

(3) A¥3 Fof

#7 10,0003 AcvujolE e wle A ¥ FAIFE FH3817] A5

7 kel BelA ) HA A4

W) Wkt ARAS A2 Faste] A

W) 4 £ Aol de] BAe) RES FFEH 471FY A5 4450 Bajo]

R0

19
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s EFe) FA e Ao dg Wt F% (R4, §A)
- remote sensing, observation

4 Waksh 24 Wakel zold

(4) A A% Eok

359 44 77 Gondwanaland 9] Q¥-olnf, ©E diFe A A Fo] AAH]

Ak
« X &9 3 % ZxZA} . mapping
cqtde] #ExA W AT A 24

ERER

(5) =%

oz AAY AP 2%, W, ABA, do FR2F, 4, 2N T B
S W3ps AR, ol F HEst oud gL vA e A dFH ok o,

-3 Wt 4 24}

—vascular, respiratory systems

—warmth adjustment

—metabolism, hormonal secretion

—function of senses, nervous system

S 9 AARY ¥ 24

- QATAE AelH e 24

95

(6) 71et
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- A€ %'ﬂ"i‘l“—i“ Foll A A&

T oA, FWAY, 7F, AE % FET, AL, A T A7 24
. frost weathering, ground frost

- AT FE RAL

- lichen & ¥#

8. d7]q

(1) E3=2& A¥ g (Plankton Ecology)

< AR ZRIEH vteEgele] dFFFl At AHEFA 24}
5B ZgaEY Ay R A3y B A}
cEYIE AT F5 FHEALY oA 713} 2AL

(2) dF AT F7

-Ba®l 4715 ¥alol oy o3

A5 2 YY) AT FAAZA Ba 4

(3) e AT £33

RS A

(4) W3t d 71¥%
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cdS o YA xA Zx}: oxygen, deuterium
-3k, A5 Aol ABAA
st A g g
« 92 9] modelling
« # < &ell # modelling

- 23 g 93 modelling
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AVY Z4 9F A3
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AVAE F71 47 A

of FelAE 7l AEH o] AT RolE Aman, A FU A Bl

F $2vete) B3l F7 A7 AdE s | A 53] AA # AFEY
Fo} olgjolx 7e} Z|Z2FeHEore] AT AHE At $A A7AY A=

S AT 7hs A 2 AN E 48tz ey Ve FSAdTe 25 EHET &
ofel Msted: 2&J AL AE/ 2 oA FH 7 2T QU

SAT Aol AFF ] AL FA 404 ol A7 JAE Al 7o) A
AFEHY FEATF7E AAF] 23, 53 F52FS AF44 A FEATH &
g g s V)2 AgEHA s dFAELE 28 A9 de A FoAge
24 A3 & A% 224 FAsl & Aok, FAFHE AE £ FA FF
o) (Internation Council of Scientific Unions)4+3s}l<] SCAR (Scientific Committee on
Antarctic Research)e] A% 1% (Working group), A&7} 1§ (Groups of Spe-

cialists) 3 Z2&59 A YAg& v of&3 2},

1. SCAR 43l + 2%

(Working Groups>

1) Biology
.BIOTAS (Biological Investigations of Terrestrial Antarctic Systems)
-Bird Biology

2) Geodesy and Cartography

3) Geology and Solid Earth Geophysics
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4) Glaciology

5) Human Biology and Medicine

6) Logistics

7) Meterology

8) Upper Atmospheric Physics
Ozone depletion over Antarctica
Sounding the ionosphere

Automated geophysical observation

{SCAR Groups of Specialists)

ACR(Antarctic Climatic Research)

AEIMEE(Antarctic Environmental Implications of Possible Mineral Exploration
and Exploitation)

Antarctic Sea Ice

BIOMASS(Biological Investigation of Marine Antarctic Systems and Stocks)
Seals

Southern Ocean Ecology

Cenozoic Palaeoenvironments of High Southern Lattitudes

Structure and Evolution of the Antarctic Lithosphere

<{Ad hoc groups)

Waste Disposal
Additional Protecting Arrangements

Environmental Data Management
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dor
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rlo

2. 7

AE7t 2§ (Groups of Specialists) ol A F A3t oiFEAQ A AF
© FEvet ARV A F FA A B Z2A olnkA] stelet 474w
o} 22 FA ¥ & T3 55 71A 99 At Az Z{IE A HE
FF F5dFoRY 23 AEs AT FL& A E Aol
AFA AE A

1219 % (87,788 ok 2 AL 7171)

A% e

71A Fw¥ 3} Marian Cove ¥ Maxwell Bay(or Fildes Bay) x] ¢ 33

st 2} AFE2 8 gch(Fig, 4—1).

EEE

Barton Wt=& FALZ AF #3712 FHd i $4AA 2ALE 53
ol Ay U2 2 F F3, 4 ZF AF) A Yo gt Uelpx, 7
FE5g AN, =3 A3std £4 2 AFA A AF AAE 2A o]
g g 3}, Marian Cove, Potter Cove & * %3l Fildes Bay A 3 oo
date] A AP L AFFE GAHE AA {53 Marian Cove W9 1
A AP shA HAHEL grab 3} corer & o] &3bed 3y, Hf A
29 =HA &9 HA 3o dFE ¢s}od, sediment trap-& Marian
Cove o] &t sl U A& st 3/ 3 (54 10, 50, 70m)& A7,

44402 Wgn AEE 2HE ¥ 0T BV,

: A%® A5EF |43 chlorophyl, §E4&, NEY FHUEFH 24

gt krill € FEA FHAES AHE LA, A HAHE A
HAF dAANA Y sieving & F3te] AXM AL Ad PP, A7
o] 718 U A Fo W3t BEZALE S35y, st H2FE A, 2

Hao,
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NELSON
ISLAND

(MAXWELL)

GEORGE ISLAND

© SEJONG STATION

B L+ Beld S sebstr] st 442 BALE 63, fAAL

270 529

rlo
o
Sy

Bsha, d¥ EANE Astel A5E A,

9l Marian Cove <] (62°13'09"S, 58°45708 "
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W) Tide Gauge (Model RCM4) & 4 °f 10 m ¢ Az ske] wf 10E

Ao 2 current AARE A - N F P,

cSjeksial 0 4x|7t AR 63, £AHLR 3, 10, 20, 30, 50, 75, 100 m 2

T $Zel Wate H4E A5, Fgdel AT 4L FAL

. sediment trap—%+# HAE AFH

. ORE 140A, ORE 136B, EPC 3200S, TEAC R—61; #lA A¥ R Ae7+x £
At

« Van Veen Grab, Shipeck

- Phledger corer - si* HAZ A 2

- AE
- Van Dorn A7) : sl A5
. Turner Design Field Fluorometer : 3|59 A& EHAE ok AA
. Van Veen Grab 3} Shipeck : sl A ®AEF A4 AMHE A

. Wp—2 type closing net ¢} bongo net: krill 3 EE5E93E AH

- s FEe
. Tide Gauge(Model RCM4) : 3 F=A}

AT eoA L FA
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. Auto Salinometer : J& &3

«Van Dorn #57] . siF A5

- &) oF 3}
«Van Dorn . sl A

Codord ¥47)

2213 % (88,789 of} A} 7]17}h)

&4 o4& Maxwell Bay @429 ¥ Bransfield s ¥ A9z gt (Fig,

A AE BN R AW R =T BH, 44 EF AN e B 4
o Bote] 2AE ALV, qo BE AAEY FH & FPDT, B3]
sarere] ¥Esh 1 He A7she] Fpie] $£EE v Bransfield
A9 ¥ EFY Maxwell Bay Aol s B A AR 2 A
272 $A4E S990, A4 42 AN} F4PAT $E 242 5

A3el 719, %% AAe FHeh,
A4 ASAQ B4 71 4RBE Ozone 39 B2 Ao,

- 2] 7#E32] : 3 component 1 set 8 AT X s Digital Data @ Analog 7]
2 A¥EAozs Y3, F4EY g5 VA A EE e,
icequake of] 23 Zlz:A A AF T2 #FHe =3}, 3 compo-
nent magnetograph & A X3l X z7]Ae] HI}E A3, = ok
253 ARAHE AT, 2 el FF AFEE Ak A

GPS(Global positioning System)& A @A o 2 z2E3c),
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Fig. 4—2. Proposed study areas in Bransfield strait and the northern Antarctic Peninsula for



-AE D EFEde

W oA 21 9 drds] XS 2AeE, 711 FH

_Z'_
AN AT #F % A2AHY 2 L B4 AT FE%H 24E

Pt iAo A FAL FE fFe AHA HIE FAI,

EG H FF AES A2ste el detqx A7

cFEe] D ZIAFE MY e FHEI g 2, € AL AT

o5 $F % 2 Bee zAle,

* A

- A4
«subbottom profiler: uniboom, 3.5KHz profiler
-echo-sounder, PDR
-side-scan sonar
-subbottom sampler: grab, dreadge, piston gravity corer
+hammer, compass, camera
X A #e7]: soft X-ray
« XRD, XRF
< AA 9 H\A3 FwA, wiAL da]F
- qlx BA7]7] : sieve set, A7), AFYz} BA7] AS7]
+ g4 9 core cutter
+polishing thin-section machine
-balance
+Scanning Electron Microscope
+sediment trap
-Van Veen Grab, Shipeck

-Phledger Corer
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. 7] AJ-
- AFNG BT

- ozone #=7] . JMC—MC 79 ozone sonde

c ATFEY
« A 2 A
-magnetograph

+Global Poisitioning System

A B
-water sampler: Nansen Niskin bottles
~g g A7)
-incubator
-centrifuger
-diving set
+Van Dorn A 57]
«Turner Design Field Fluorometer
-Van Veen Grab, Shipeck, dreadge

«Wp-2 type clising net, Bongo net

~# FEE
-CTD
« Thermobathymetry
Ax 2xA

-salinometer
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3xd % (89,790 A7) 71)

AT A ¥& e Nelson, Robert, Greenwich, Livingstone ¥ Deception islands

2 g,

cAA T f4Y AAEAS AAAY R AEFE FAE ANY, 53 B3
3 saete) BE A9 ATy Baow A4y Bl HAHES 7
Btk Wee B3 B2 95t radio echo sounder & Fq 5, o=
A Hste) o) E4E, W W dgxd PATS AU, olE st 89

el Wt BF A9 FAel R,

CAFEE D ASAQ A% B2 A F Ak 24, 71250, 3T A4 @
AHE A28t South Shetland FE 9] A A 72 E FHAH o2 Hogt
o, SAUE ¥EHE D47 HAE HY A TE AdE TAskel, A

FAA 39 7de dAun,
CAE D BUAY NG 4T W T, 53 27F 2F 70}, A4 9
Yol Agdl Ao q¥d5E FHH ez dFr), Krill # South Shetland

5 FH e A YEL A7,

1R ASAL ARF L L2REFH 13 7 EY AFE AT AE} 4

S e AAe] FH 3,

G D Fudge) B (S, 9B BEH A5 £% Y $gzyy @
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* 7]

- A A
+Isotope analyzer(mass spectrophotometer)
A AR E47]: XRD(X-Ray Diffraction)
XRF(X-Ray Fluorescence)

-radio echo sounder

A=
+seismic instrument: multi-channel system
.gravitymeter
«magnetometer
+magnetograph

<2 A1 A

A E
-turbidity meter
+DO meter
-photometer
‘net
-dreadge grab
S EEICED

saquarium

7] 4
- JMA-KC 79 ozone sonde
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+Dobson’s spectrophotometer
-all-sky camera

-all-sky SIT low light TV
-riometer

«VHF aurora doppler radar

-3 F =
-CTD
2EA
-salinometer
scurrent meter
-floating buoy

-tide gauge
423 %= (90,7914 =A}7)17}H)

FEAHE AEE AT SAVNA AAE FHo2 FFHE A JA] FHA A
o]

AT - 2AA G FFUE R 43,

AR GFNE By FEht sl Bi@ e R A7setd 72 A
3719 SRE GAE FRVT 4ASAAE Wstet BUD Fobo)
A F3 470 F, Y5 HAE Y A7E 57 2dL YA

g AAYT, 2 BB FRELNOR TF, 3

ol
a1
ru‘.
1
D)
A8
lo
ok
_(‘J{_l’
>
o2 a

4& FHY, 1§ A5t AT WEo}
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CAFEE D AAQT ABEL FIRE A )54 AAAE AR Lo, w

A= gabel] diu) g 712 A<l noise test & AlA]dh},

AL FFRE Ao A AAREL AL BRI AR s, AFA A 9
AR $AL A AL A AW e9¢ YA el A4 2 &
239 A4V L A%V,

AT dF AESY AT A YL Bransfield A3 5t &
Alete, g AeEty 97 ? ddd x5 A7
e}, A7 HG MAste AR F 24 ¢ EE A FFUE
of HAste & 53] 20 9 EAS g A7 tiEe] A EY =

AE AN gL,

cAkEE L AR FH o tide gage T X, AF Fx % A W

=~

- AR
- ice drilling corer
- mass spectrophotometer
+ atomic absorption

- radio echo sounder

s ATFEE D o] FA AAA
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+ JMC—KC 79 ozone sonde

. }g%
- net for fish

- echo sounder (fish detecting)

- FEY
-CTD
« 2% 7], salinometer
« Themobathymetry
» current meter

- tide gauge
5 = (91,7929 ok E AL 7)171)

HEUE FEA G A 7R A £y BAAY FIYS A7 S A2
EAb] et =3 FF G5 Fokod dulY Au), AY, RIS s)E 97

A A g,

+ A4 Graham Land 9 54+ ¢Adetd 79 #sio] Q78 RAxez A s
#, Radio echo Sounder & ] 4-3led Wtx )] walst ATFE A g},

53] Graham Land A9 ®W38t9] #7]A]3(500m o) 4H) S A)2gic},

PATER D AAA 1 set & A A}, FHANHL AFNAZEE Toje
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c 1A

™, ¥t F55-9] Lassen ¥2)¢ AFE 3 FF AP PGAS AA 8

W Al g A &abE Lassen Ice Shelf Ao 4] Al g},

A 1A A A 7 ARSI Bgste] Fol AF JABELE WA

Aol A 33 2& AFAAE A NNAR A RSP,

ATA 9 Weddell sl 2 st Aubdel ade) A g 3704 1z

AR A A7 E ALY, B3] )Ry AFE Fu) A,

« 3 okEel © Weddell Sea o] EAz4t9} 319 A3} Antarctic bottom water 2]

BAHAT 1 o]F F2Fel datd 2T, ice o YA 5

HA = A7},

s AFEE

< AAA, FHA

+ seismic profiler . air gun

« subbottom profiler

714D T AE RS
« A& : net for fish(trawl)
. 3| Z]

e
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« ice drilling core set
- radio echo sounder

- freezing dryer

- S FEE
«CTD, x4, salinometer, current meter, tide gauge
- BT

- buoy

Table 4,1 7] A% g

87,/88 88,89 89,790 90,791 91,792

Marian Cove, | Maxwell Bay |South Shetland igSwizmxlo £ id5utexs 5
97X | Maxwell Bay|'2¥ Bransfield |2zl st 4 o] guis |3 G s 4
(Fig. 4,2) | 2 el B # ¢ 2 Brans- [o} ot ok A (Weddell

5
field s|g 2% | Sea)

~HAXNY R g |-zt R | - We} A7 LU IR L B
HE e | By g7 - 24 gha} - etA3 5} eta} 7] +Lassen #x]9}

34 A7 |- XA 43 -E2F 97 278 g}
FH A | ggag g A |29 AGA L |22 5] 2 |- o) 97 - Weddell # o
4%, o7& TEY A7 4E ¥ - 714 914 4| Plankton %
A AR $Y |22 a7 Apu] A% 5T Q7
RS
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AVA d7zz 3 AUdAA

AR AT AFAde Y R 2EA FIAA Qe AAE WY
A7e 24, A4 2 PE 23 Aol 4%, 53 IANATE FHY 72
Fol7l wWEel gFe df oz Ul 47244 RE A7 FHds
A9 Bk gepd e @ dF20 s AFALE FAANE A
o wigHsty, A4H AFALe] FAE s T NG A %4 FYe FAES
d3AT el FAAA g A AFdGe2 G453 Aol BaFg Aol &
3 WFE OB ZohY ASE XA RS AFALL 195789 IGY e B
S$AEo]l 3¢ olFL A%, 5T Bl AP Feg Ao AW ATVl B

5 =%

ste} @ AT He] ofelee AT A A

33 F A E A 294387 dAde 453 d7LE 3 AN E A
ZFologe EE I AFAdE 5F9 771E Bidekste FHA dz, =3
T AFE 9T AL AEAT 55 A Aol Hasid,

I AT=H

2gAe Azt A7E AL WA ABPS F2 A5 FINAE =
& o4 2he) ALHZ FASE Aol A sirh(Table 5—1), ol2e 74
2 2d FAGT e AL ALY 1598 TG 4699 Qo] Lasel,

FAQFHE GG B AFARY F3, A F9, FAFY, FAR=RS
BE, Q7AY A $A9 2o DAY G4 DA E FIAAS ¢4, A9A

e 240,

¢

e

4 AAEGE T2
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ke4-&

ok &l
Eate Bk le
tlxlcet Bl lag
‘Bt Rkl 2R % LB .
$+ £E $IRBREIK b3
‘R CRE ELE2 2 te Tt
B b  El ks Rele et BrRy
Bl EEELER RE| e ww MWWW
B [ 2 o - v{o 5 -5y
SRk FERERE v 2R Ehble
Lo fe €2« REAlxkE b ‘ki= 2%
vy R 3
EO_N_M% - WM:K o1 ¢ 0B eF ke Th IR I R oh Ik
[ ] Blxle RiBRE RLBiir Rib EEER
= & = &
_ _ _ |
BLBpER
dIVI
ERbhEsheR Th
AVONOM dhbles

BRE &4+B k& 17§ °l9EL
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FALTFHE $F AFARY $9% B B ¢ 3 993 (KONCAR ;
Korean National Committee on Antarctic Research) 2] A&l -£3}™, v A4 23
 F5dFH(KARP : Korea Antarctic Research Program)-$ wjyd F4 $i 3o},
KARP & <@ A7 F ddoz TR FAATY oox wuky A 7|7
(129-24) 2telol] A== sAATFL & 3o},

|

7h SA AERA A4

32 AR AFAL FIUE P 2 ZHd AAstE ATAQS] FEY 1 4
$4 47 FHLD s, Ao} VEFH BAY AN ¥ AuE] BAD
F& F9 @}
A7 AY 97D 1
A9 AFE 2SAFE 1, AFAED
A7 4
AFEOk: FAFE, SANE, AGAE, 4B, dA4e
4 FA A9A7A
FA AQATFAL 44T ASADY Gast BAY ADFopsl We] BY AT E

S e},
AFAY T Y A7 1
Y 2FQ 2Rk 1, WserEe} 1)
SR

ed
o
e
_24

HA, 24, 3L, o4, A¥, W3, P, A, A7
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o, 34 T4

A FedTFAL @39 B4 AQdAE FEA L2 AFde FAEAM, FAA
E 27, A AFAS AE, A E ALATE AT V2AEE A
AdFdL Fg) A7 1(FF)
Agl A7 3(AFEY 1, /1AL, 2FA7EY D
a7 6

ARkl AAATEL, AAFZ, FA, 7|4, 2FA7EH, HF=

2, FS71A ()

g3 AZAS 9FAY o U FAAN FANLE ATFAF £9 2 A

o ¢ 2o AFYFE G,

454 1A% 1
d78 4
P 1
WA 2
401
g4 2
i 1
824 1
71AIAw] 1
2 A} 1
3 159

100



al, FAAE REH

g

FAA4R REFe TAVD U % REARE ¥F 2Ese], SCARE W20 ¥
& d3ua FAGL A% JFE F FHOE @,
9 9 A ed 1
44 2

dFHol: TEAY BE, BSAE BE

—

FABF A= 2 FE5A
A w3 she] AT

AedgA £, S5 AL

ul, FARY A4

SA WA AL FAFL dake] B4, A

dz

’

A A, #e, BERu ] B5 L
FAE B Jr},
A AL PAY L
F44 2
JRgof: FFY AEY
G2 7))} BAY $49
Ay Ag, e
AN, FEAY $3

e T

2, X|HAH

d7Eoke] o} 2o MEE ANGF, ATFAAL ST tE] JE YA F

BFEAL B@Aa, 717148 AT LE ditd W AE IS YRR 3 oo



s

flo

g 1%, AY 339 F3dE F2FE A 94 6009 F ] s (Fig,
5—1). 169.6% 9 A3} 1Fde 2AE9 9+ AT 1AL &, Rd=de] A3,
b RtAbE T3 AHL BES B, AstE AA L 4 2FS EH #HE BE
3 fAE A%t 4 2= WA E fA e ¥AA(-10C—-20C) # FFA(-60C) T
o] 1A 3ch(Fig, 5—2),

A% 15L& 169,63 22, A7) $ALS A% o A7 287 dAEF, vFS £
¥, B3 g 2% A3 HERJ Furt AAAY, SALT ¢ ALYl BF
AAete] 39 W EE sta BHFT £ I3 e T e €L 28 (HED)
3 712 A AFAS FA e AFAe] $X3d(Fig. 5—3).

1508 9] A4 23ele 4 4749 A¥A 3 sample BJAAFH g2 309 A% A
Alde] fiAEd, A 1AFAA e A AEd A dTE AT A¥Y F,
aquarium, A& wv]7, spectrophotometer 5¢] HdX %}, A ggza"g_ou% =) 24
ZAHE A3 FAAH 9} e o & sample 41717 AX ", A 3APAdE FA E
HA+E #ste Aujsh A", 74 AgAdeA Aeld sample ol BRES AT A
S AFE LA ARHEY, 2= ¥ 224 FA7F gujHojor g, 2w AAA
Ae A7AH 4 FAAES FF 2 BI3 e AA S HFo] Fu)E ok ek (Fig,
5—4).

13089 A4 3Fole AEAD, ALA2) & AFERN (A A7+& AT 71&%
v (A A 5) o AFLol TF3e dFAle] A3, SR o] ghapep Ao o
YA L& AY A 1,297 AP, =23 FAAR 24 HE FEAR HAIH
(Fig. 5—5).

AEe] FAAAEA vAADR 7477 deH, 53] £371= A4 2 7] - AA
o) bl A Fejolojof ek 7 AFAH W A A - R ALY
gulEe B8 AU A A3 22 Y §224 AAE AAFHooF Fr,

471 =98 #F29 SALATF ASE HAAE, I A58 L0 S A S

oF 866, 880, 00091 2] o 4to] A8 X},
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Fig.5—1. Side view of the proposed polar research building.
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Fig.5-2. Basement arrangements of the proposed polar research building.
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Fig.5—3. The first floor arrangements of the proposed polar research building.
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Fig.5-4. The second floor arrangements of the proposed polar research building.
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FFig. 5—5. The third floor arrangements of the porposed polar research building.
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3. BHAF R A5 EH|

FANA S A} R 2AE FAeAY) Al Aol Hold S5 D5 o],
bl ZA AZE FANI] A% AW W AF A717F SulHeior Bk, AF FAE 9
@ AFAS Fuk AFs, 2ol BE 77 w3 AFA FH s ook Yok, AL
FAGEE A8 9% A4RE $UE GrAolnh, o] ATFAAE $¥H AT

o s A FuE FAAE 2} AH,

(1) F3m|
A 19 R ERAUFE AT FEFUE AALE YA AFHT Q& LAY,

g FrHEe BT AXASE add @r|do2e BRIV dste BE
= G& 7T of I,

FolH A7 AW o83t WA BFEAE £

lo

m4>

A wg dPe wd
st 1 53, AedelA REA g AFAAAAA SRS 23 FEO2 qrA,
13 S4 A4 Foeld PO ¥Ee RFEaE 2elolviel HA, Mel o)
Punta Arenas $7b7] $43h2, 224 B 44 FHE 5, ok, # 2 {7
53 §RAY AAolt,

23} 4%-¢ Punta Arenas oA a4t SAse] RAAHAA SR, W]
Ae GA 2FAY F& FRFEAE o foled TAE 3, Sushe AYoln,

asjel A9 W s%e) AFEEEL Ad FE/ULE N 2A Y Marsh /A2 5
4% 4 Sleh, el Scotia 3l Uk AA27 WakshE A ABAL FEA S BEol
33 Alobe wx glene AF/ANA QaAs1AFe] 44 Fildes 2= (Fig, 5—6)
AR SAEZ ALT HEo] A4 el B s,

oJobe] Bl WrlHoE BE e AT £FFER w: 4 Aue Hus}
275w, 37 A9z WAFH Fus) 2WYY, x FIHLE YIYRoe
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S e FARG gAY Azxr A5 BrlAEsY GIFUE 5447

A=t 2 Aujgr]e e gusy 9 AAojo),

AMERICA

50°g

§0¢g

\ \
A
Robrt L\ />\S¢iong Station

\

PENINSULA

0 200 400 600Km
ﬁ:ﬁ

Fig. 5—6. A map showing a ship’s route for logistic support from Punta Arenas, Chile to

King Sejong Station in King George Island.
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Table 5,2 s+ 9] FH el

d4 = S 4+ = F F FAIY
88,789 FEFoFEAEF BEEA 9 QY g 2 5 1 (0) 500
Az} 712 WA % 2@ A 24 1 (0) 25
Zodiac A7 7Y Aol Ae] A Fy 3 (D 20
89,790 2 ANt A 71A 29 Aadd @ EF & 1 (0) 500
FEoFEA T
1 (0 500
&7h
Snow mobil SA SR A3 Y o5 3(D 15
A dA =
90,791 P2 FE A4 A7 BEF 2 A4 5% 1(0) 3,000

el 7IAEe] Aoz EE R AL 7% 2 (D) 200

RZAAAN AR AN $dE
91,792 73u) 8 7) 1 (10 5, 000
a9 a4 @ B4 BT

- A % YSAT A

92,793 s W 24 A A g5 P 1(0 48,000
7 (F7) e R R A B B R | 1 (0) 3,000

9 60,7600k
* 23k 88 24 A B A

(2) |73

A 4N 29D AFAYLE Sy AAHE o)) =98 FudE B AT
ool gasheh, $A westeol ¥ Gt WolAS PP AulE FIAA 9 F
W AT o] FA R A Fojobn 7 =R ALATL clu 4L P4 Fe] B

$3ta Qlojolat A AL E AN dE AL AL F Qo)
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573

359
A 4+ = % (4)

- Ice Corer a4 X% A4 lset 720
- 33t Ay 537 A &4 2 1, 600
- Balance A &3 4 900

(2% 12

(3442
« Dry Oven AR AR 3 200

(=3 :1)

(=%:2
- Soft X-ray EFe] gATRE o 1set 800
. Stereomicroscope(w camera) AEe] ANTx 9 vjAE & 2 1, 600

EFo FainE 93

« Freeze Dryer . 1 1,600
- Technicon Colorimeter 1 5, 600
- Spectrophotometer e 4 1 1, 200
- GPS A& $14] #al Iset 5,180
« Theodolite 1 560
- Oscilloscope A} A& 1 645
- Frequency Counter A &3 2 320
- pH meter £ pH &4 2 308
- Scanning Electron Microscope  vlA7+& ¥ AL 1 16, 000
- navigation system s eFelj o] 9% 2A 2set
.CTD o) . 2% . 7o FA 1set 3, 840
. Bathy thermograph 2] 2% - Fo] FA 1set

2,560
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A A

A
Z M 4+ = T  #F
(2143)
- #3} ¥wu)7 (w camera) texture @ ¢= I3 4 8, 640
- sieve set HAE9 gix ¥4 2set 192
- shaker HAE9 = 74 2
- polishing machine A BAE 9% THdAE 2
A AR AE $3 4A

« thin-section machine e A4 1, 440
- rock corer cutter EF9 7 ¢ A 7+2 40
< AE AR E471 AFEAE = ¥4 1
+ hammer e A 5 15
* compass oFlelj X9 #1=] el 5 25
- camera opEAL AR o AE A 2- 100
- WA} @v)7 (w camer) A mA T2 FF Y He 2 4,320
- radio echo sounder YWste] 4 2 WETR el 2
- echo sounder, RDR FA &3 712
- grab, dredge, core set A HAAE AH 72 1,100
AT7-EE

FA A

A H €+ = S
(3r3)
» Fluxgate Magnetometer A &3 1 2,000
+ Strip Chart Recorder 2lg 713 2 800
- Seismograph A&z 1set 8, 000
- Seismometer A7 &5 FH4 1set 5,600
- Gravimeter 4 54 1set 3,200
- sub bottom profiller :
A Ay W TR 7} 1set 40, 000

air gun, uniboom, sparker, 3,5KHZ
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A&7

FAFY
& M 4 = S i (24)
- Furance FFo 32 719 Ay 2 100
« Incubator Al wjef 2 B3 2 480
- Hot Plate EE9) 7tEAE 3 270
- Salinometer 29 9% &4 2
AEA4:D 1,600
(oFs1& 1 1) 350
« Rosette Sampler 1 2, 400
« Diving set(w air compressure T BE 5set 3,000
- plankton fish nets AE AH FHER 2 18
- water sampler :
Nansen Niskim Bottles 58 A E Rid o 000
- dokd £47) ol ot sle 94 4 2 1,440
- centrifuger 54 AEe +9 2 800
- turbidity meter =9 g &4 1
- DO meter o §& A A 2 520
« photo meter(in water) E9] FFHA ZAL
. aquarium AE AEE A 1set
313t
FAFY
] 4 = F %
()
- XRD, XRF AE &4 71 24,000
- Isotope analyzer FHLE 24 1set

16, 000
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7127k

FAHY
F Y| 4+ = 5 % (24)
« Auto, Met, Obs, Sys(sensors) 7138 A &4 Iset 1,200
AFA4E 4 A9 7dAtE

« Met, Faximille a1 2set 592
- Sunphotometer 715 FF 24t 1set 1,920
- Strip Chart Recorder 71348 7 2set 800
- Pygeo, Pyhelio, U-V meter RS 71 1,600
+ JMA-KC 79 ozone sonde & &A 1
- Dobson’s spectrophotometer 7] AR By 1 8, 000
- all-sky camera 714 d4 w3 #o 2
- all-sky SIT low light TV 14 8 i g9l 2
- riometer 1
« VHF aurora doppler radar L 2e} A} 1>

RS 5 4 A7 FRE Sstd FAHE AAFRE AF 62, 76001
2oz dad 5 gtk olFdlA AWA AZRE AFnE F 11, 760 kP2 of Abo]
£8FHEE, o8] HFHE Y8 FF 4970 AR A FRE ol & Ao}

(Table, 5.3),

Table 5,3 Au]&fr el wg Q4

a = 88/89 89/90 90/91 91/92 92/93 & i
il 545 1,015 3,200 5,000 51,000 | 60,760
QA7 500 500 500 500 2,000
= A 1,045 1,525 3,700 5,500 51,000 62, 760

114



AV 2

s







AVIZ 2 8

FEHEFS AL FFAT WAz, 7 7 2H3 Eolzte o E Wil A

g¥ g IA7E, £33 e F3 9l

A2 F53E e G52 AAAA Y FHHAE "4 of Ba NEH
AsAY FEANE B 8 ols)s} shstele AR,

FH7 409 o] AFHAE A JE EFAT FAUMEY 724, 44, i 2
ATZEFTES AHEA, FHEAE 7€ F7HEFRS] TF T4 FAlo) v A 8y,
oj ¢} W st elFAdE FAHA ATALY FHe] o A Aot FF 57
AT ARE 29, $A AFaA AG9E AFAV 92 AxAHE FALR
Maxwell Bay, Bransfieldsjsd 2 & AEde 29 7e} 2AXFez A3 4
AR (909D FH = Fake BRe 3A AF7AE AR szt g, =3 F4 A
TEokE Akt £ #dd I3 A7, WIAF, AATFE Fe A% AAH
AT, §4 FAE X L VAR FF, LEF d75Y SAdTS HYstd H S

ENE FY2E AT, FY AT AFATF T2 FTRY F Aok S3 44dE

Hz

o Fole FILE BEY BARA P EAQAT @ WS B W
NE 2ARQ AFA4 2 AR Fol FHso} & Aol

Ashpe 972 GAE AAHE S U 2L A AL
A A AEBALTA, ALATA, BALTA, FFANAS 018 A7AH A
ARnES, FAALHE V1Y ALHE THY FA ATF2 o) o] R
stk olshe AU R A HFol B2t & 6009% FE SRATY AFo]
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A7Ade) oo} o] WA BF 2% F2e Furt 24P T} B
e sRG, 2YANEY Fus Westn, FAARLL AeiFH, A
¢ gusy TFAL2E SAAL AT AAFAE A8 YL Rheeol @

o, ol £E5uT g A7ANY $8E A HHe Asdstn $F 4
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