=X|Z" H9X} HMojy
[ =] (@) —1
lE'II-EI{ ° =I1'E||'t II =]
21417] SX|¢U7 TH{CIUC) B2}, 13| 7|
(Paradigm Shift of Polar Research, and Our Opportunities)

2! Al: 2015.10.8(=) 14:00~17:00

=
A ooy AME 7|XE|1HE (195)

-

SOPR\

= = e | = = O TN
ZFE | ZFX=EH ZHI| O opyrun ey

'KK]

"
hl
(N
{




SN

. i
=
3 o0
KU — o = | © e
4 KO = | - B = | S iof
G< g3zh |=2E =
i et | | g o
Bl | o m [ B Bl | o M0 OH g | W™
= o S | oD Ml X oF T | 7
wr |00 OF [0 | B K Bl K | 80 =)
LHo K wl Wl o1 | o Zyku | o
o | F I BB SE HR @y
KO\ WO M0 I = Kby o B ST R om0 B R @al | o0
&l W | g B k| Mg LT
Ho B! | fr o K Tk E = | g
& KO | g <u | O r S| E| RN o
DA Y B B I R BT
R or 0| o i
- - NI - =
1 K K{o J0 N e Rl
ol K W . 00 ol RO
) .
Mr M
. 1Ty
R0
04
8 8 | 8| 218 3| 2 S S
X X X © © © = = =
2 2 2 2 2 2 2 2 2
S| &8 | 8 8|2 8| 3 = S
X X X X © © © = =




| 3X1Z3 ROt MO |

R

Mz | SX|HRA 2

'Uc:,lﬂg AKX}

o



SX| U 2HF Y

ARMICH A== Ht 2 [t B2 3

X101
=

SXNUTL IH Y

SOOPR\ =z
5 SIX|EE 20158 10U

S|

MI|E 553 4

XtMICH deiF=X| (5= Horizon Scan)
XEMICH rSrZEH| (2= ICARP3)

FO =] TS (0=, =, €=2)
AAHS

[l
ME
[ir




Ojgfe F212 2=
0|2 = EH|0H= Al
B otz a|IsE-

ETERS BT
nlEERIEE

Dennis Gabor, llya Prigogine,
Alan Kay, Steven Lisberger,
Peter Drucker, Forrest C.
Shaklee

1st SCAR
Antarctic and Southern Ocean Science
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“A roadmap for Antarctic and Southern Ocean
Science for the next two decades and beyond”




Horizon Scan Outcomes

From nearly 1000 ideas, the 80 most important scientific
questions were identified through structured debate,
discussion, revision and voting.

Antarctlc
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The 15t SCAR Antarctic and Southern Ocean Science Horizon Scan

Antarctic Atmosphere and Global Connections
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Human Presence in Antarctica
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3RD INTERNATIONAL CONFERENCE
ON ARCTIC RESEARCH PLANNING

Integrating Arctic research
A roadmap for the future

39 international conference on
Arctic research planning
(ICARP IIl)




Implementation of
ArCS (Arctic Challenge for Sustainability), 2015-2019
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Expansion of research

s Climate contaminating substance with short life
base/stations .

Gereration of BC and its effects on clouds and smissian ' .
Transporl process of BC and Methane cen S5
Mazs balance and movement of GHG
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welll —c ARP Il objectives

identify Arctic research priorities for the
next decade;

improve coordination of various Arctic

research agendas;
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Theme 1: Climate System and Transformations

Theme 2: Observing, Technology, Logistics,
Services

Theme 3: Societies and Ecosystems
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JRD INTERNATIONAL CONFERENCE
ON ARCTIC RESEARCH PLANNING

overarching messages emerged 1
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regarding the global mportance ot changes taking place in
the Arctic.

- It is critical to anticipate changes in the Arctic rather than
respond to them, but to do this requires sustained
observations and improved understanding of local, regional
and global processes. These research challenges must be
addressed in a coordinated and timely manner to ensure
sustainable development and resilient Arctic communities
and ecosystems.

L
- Conference statement
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mccss@Merarching messages emerged 2
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- Understanding the vulnerability and resilience of Arctic
environments and societies requires increased international
scientific cooperation, including contributions from non-
Arctic states.

- More effective use must be made of local and traditional
knowledge by engaging northern and Indigenous
communities in setting priorities, the co-design and co-
production of research, and the dissemination of this
knowledge by ensuring appropriate access to research
data and results.
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JRD INTERNATIONAL CONFERENCE
ON ARCTIC RESEARCH PLANNING

overarching messages emerged 3

tisess =HIE HAFOE & + U=
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decision
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engagement, and by adopting shared pnnaples to guide
research activities.

- New markets for Arctic resources and associated activities,
including frade, tourism and transportation, will likely
emerge faster than the necessary infrastructures on land
and sea. Sustainable infrastructure development and
innovation to strengthen the resilience of Arctic
communities requires a collaborative approach involving
scientists, communities, governments, and industry.
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Future Science Opportunities in Antarctica
and the Southern Ocean (Fa%s& 2011 211M)

Global change
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Discovery driven research
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INTERNATIONAL COOPERATION

The BRP recommended that NSF pursue additional
opportunities for international cooperation in shared
logistics support as well as scientific endeavors.

As previously noted, NSF 1s actrvely pursuing
additional opportunities to leverage resources with
our mnternational partners. For example, pursuant

to more general agreements to cooperate, annual
mmplementation plans that benefit the USAP are
developed with mternational partners. Such
arrangements are discussed year-round through
recurring face-to-face meetings, frequent e-mail and
telephone contact, and through the annual meetings
of COMNAP and SCAR. (Scientific Commuttee

on Antarctic Research, an advisory body to the
Antarctic Treaty). NSF engages with other national
programs through international organizations such
as COMNAP to look for opportunities to standardize
equipment and take advantage of volume pricing.
NSF 15 also looking to expand arrangements 1n

the Ross Sea region as well as in the Antarctic
Peninsula. Countries including Australia, Italy,
France, South Korea, and New Zealand have active
logistics programs and bases in the Ross Sea region
and represent cost-sharing opportunities for the
USAP, while several countries offer opportunities
m the Peninsula area. NSF will continue to work
with our mternational partners to ensure active and
open data sharing that is a hallmark of the Antarctic NSF response to BRP

ﬂ (_)__!3_“\ EY P Treaty and facilitates more efficient science.

A Strategic Vision for NSF Investments in
Antarctic and Southern Oceon Research
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B = British Antarctic Survey
Polar Science for Planet Earth
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managing natural resources

Challenge 4. Polar Frontiers - exploring the
frontiers of knowledge

SOOPR\ =xppi22

GRENE Arctic Climate Research Project 2011-2016

Strategic Research Targets oi= A= 242
1. Understanding the mechanism of warming amplification in

the Arctic, 2oeLIgl =L 9f o

2. Understanding the Arctic clima’_ . em for gl climate
and future change, == JIF24 A5, Ol At

3. Evaluation of the impacts of ArSE= 22 BT B2t
climate in Japan, marine ecosy Oy EEer =22y
4. Projection of sea ice distribution and Arctic sea routes.

With terms;
- Conduct cooperative research projects (themes) with applications,
- Improve infrastructures, and
- Support research community = JCAR (Japan Consortium for Arctic Environmental Research)
(Cooperation among different research fields and/or cooperation between observation and
modeling is desired)

GRENE-Arctic l ' Application and contribution

National Institute of Polar Research as core institute with JAMSTEC as associate Institute
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HIX{S (subglacial lake)

.
Ice covering
Antarctica

Continent with
subglacial lakes, rivers Lake
Vostok

Lakes Rivers |:| Below sea level

+ HX{$(Subglacial lake)
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First subglacial lake discovered at Sovetskaya Station

Fourth season of SPRI-NSF-TUD survey

(Popov and Masolov, 2003)

Large

others (Tabacco et al., 2003)
SOAR aerogeophysical survey of Lake Vostok

Siegert et al. (2005) : Inventory of 145 lakes
First subglacial water movements detected by satellite (Gray et al., 2005)

ial lakes i at 90°E and

PN SR A A A |

Four Recovery Lakes discovered (Bell et al., 2007)
Smith et al. (2009) find 130 lakes using ICESat laser altimeter measurements

379 lakes included in the present

Ice surface 'lake’ features used for navigation by Russian pilots (Robinson, 1964)

Seismic investigations undertaken at Vostok Station (Kapitsa et al., 1996)

Radio-echo sounding evidence for subglacial lakes published by Robin et al. (1870)
SPRI-NSF-TUD airborne RES collaboration begins

el Oswald and Robin (1973) : Inventory of 17 subglacial lakes
Second season of SPRI-NSF-TUD survey, Lake Vostok discovered
Third season of SPRI-NSF-TUD survey, Lake Ellsworth discovered

}Fuur seasons of Soviet airbome geophysical survey discover 16 subglacial lakes

Surface expression of subglacial lakes identified with the ERS-1 radar altimeter
(Ridley et al., 1993)

1996 I Siegert et al. (1996) : Inventory of 77 subglacial lakes
1997 } Italian RES in the vicinity of Dome C discover 14 new lakes and resurvey several

ya (Bell et al., 2006)

inventory
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Total number of subglacial lakes

HIX S EHAF IALA E (Wright & Siegert et al., 2012)
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LONG WAY DOWN
About two r driling at Lake Vostok

began, a Russian team has finaly hit water,
having coped with major technical problerms
and contamination concerns.
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TRAPPED UNDER ICE

A team of researchers is about to drill into Antarctica's subglacial Lake Ellsworth, which has been isolated
for millions of years beneath more than three kilometres of ice.

Drill site 1 . —-—
A # Filchner-Ronne i S
i Ice Shelf SN
e 1
R \
s;% S, A \
i p
LX)
F ™
Antarctic J ® South Pole J
ice sheet: 1 !
depth 3 km et ;
s .
Ross Ice Shelf E
L I Fe
) rd
{ =4
Two-metre-thick 0 1,000 kin Setnguinas”
layer of sediment
Lake Ellsworth measures 12 km long by

3 km wide, with a depth of up to 150 m.
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Drilling into an ecosystem

Underneath the thick ice in Antarctica, a layer of interaction between land and water occurs that scientists
rarely see. A team of collaborating institutions, including Northern Illinois University, will help study this
interplay, seeking to find out more about geology and the effects of climate change.
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University California at Santa Cruz, Northern lllinois
University, Louisiana State University, University of
Tennessee at Knoxville, University of California at San Diego,
Penn State University, St. Olaf College

SOURCE: Whillans Ice Stream Subglacial Access Research Drilling

This team will study the grounding zone —
where the glacier, ocean water and the seafloor
interact. This area is key to the glaciers’ stability
and can be influenced by warming ocean waters.

KATIE NIELAND/TRIBUNE

[ ANTY)

access research drilling)

RAGES (Robotics access to grounding-zones
for exploration and science)




XS mlet HIXS EIX|7 = AlZ=2} EIAFEH] OJ2H HIM

0= EetLs

+ 20134 18 Oj= AT E(Whillans Ice Stream Subglacial Access
Research Drilling, WISSARD)2 M| A %|Z=2 WX =9 =1t E|A
E £Hsto] MK EXHE =lsto] 201414 82 'H[O|X'0f L&
(Christner et al,, 2014)

.

« B 1220HY o 1M O0p2|o| 0|8 =0| EXdts AS =0
of
o

2! TozRH 7| /et 20N O X| R0 B
S Y= 3K AN 7 (chemolithoautotrophs)

+ MEONM HHE ZLEMH (formate) M2 2 24 7tA QI T EHO|
NS OA MAEICHE 2. Sestnt 2#HQl= O|dF o &4
e 2EE = (Purcell et al, 2014)

o YA D0f EXfotE CHES OME 9| 7| {2 Lot 7| 2
S NGIS = SASHE=S
1) OfEEH LS L E|MB0|M MEstE O Eo =&

2) R0 M 7S 7tsH
3) 2 MES2E QI5to] WSt SHEtR 7 S 45| Ot 2|
M EAHON T 7tsd

+ 20154 120j|l= grounding zone 7}770|0| A H|C|Q =32 E38}

o, MA ZX2 YN0 AAlste 5O|7t Yo 207[9| F&

o SIES
253

|

Oj2H B

o
oY £9Wf0| M2 Yot BB D& w2} 2|
OSYE £IE MO YN Y => YH 47 AIAHY AZE YK A

Eleyatlm\@ui’m)

455 Tt

140 &'
Fa\ Trackanﬁﬁ/ 3

ICESal ssaton {1}

oy
< s g

.. Whillans lce Stream

ICEBat eisvation {m

N

430 B4 2D 1420 -04.24 D422 8420
Lattude

Engelhardt Ice Ridge

83,80

Track 206
20 km

2 3 ]

ICESat clovation (m)

z

Ross Ice’Shelf

BB BLDE RADL -BA02 BEOD
Laltude




HIX{E Bt HXE Bl 7|= A= ERAFEH| Oj2H HIM

&3 ol ErAl

@ 3tz gjo| EAt (Radio Echo Sounding, RES)
oKz MO Aot HtAt} B X|
°

2 5: Definite lake, Dim lake, Fussy lake, Indistinct lake, Failing lake

300 kmih
< f| wing-mounted radar
L — _ transmitter and receiver

1
radio waves at I|
80 Mz (VHF) 1/ beam widtn
transmitted down [ of signal=13
into ice sheet I

1
|

| ice surface lE
|

e
III

__Jghmlﬁﬁn_ﬁng_
tama) e

U= st Y= BA 7= A|Z=9 EfAREH] o2} vl
Etdu} BAL
F |
@ Eb 41t EtA(Seismic sounding) |

o™= - L

0 TS ALE => X ZSHOITH|
od

Distance (km)

Two way travel time (ms)
Depth at 3800 ms"

Fig. 4. longitudinal seismic profile. loe stream flow is from left to right See Fig. 2 for location. Inset box shows location of Fig. 7. Seismic polarity convention of this and subsequent
profiles follows (Thigpen etal., 1975). Vertical arrows mark the acoustic basement feature mentoned in the text. Simdlarly, the horizontal arrow marks the acoustic basement. Tick-
marks labeled UT, MT, and DT, denote the intersections with the upstream, middle, and downsiream wransverse profiles respectively (Figs. 8-10). Blue and white bar shows the
zones of interpreted water (blue ).




HIX{ES D}st XS BX| 7= AlZ=Q} EFAFEH| oj2f H|=

2
© 23 HoIH BAMRESS ZHE: e oZMe 0|28 WNE HMo| ZHY : 43T AH
AHE => B2 08X AE HE 20| HOIH| ufet YHS LA =F0| WO

WGS84 elevation (m)
WGS84 elevation (m)
WGSB4 elevation {m)

W 30 Mo W w0 W0 N0 0 w0 0w
Distance along track (km)

WS84 elevation (m)
WGSB4 levation ()

s so sm

Distanca aiong track (km) Distanco aiong rack (kmj

WGS84 elevation (m)
WGS84 elevation (m)
WGS 84 elevation (m)

]

E.z5 8
'WGS84 elevation (m)
WGS 84 elevation (m)

WGS84 elevation (m)

™ ®
Distanca along track km}:

12

Digtance along track (km)

e 1o

Wxi= st WxE BXllE Al=e} BIAFEH| Oj2H B ™
OIA A= T
o4 AlZ=(hot water drilling)
[o:] A A QO] A .
© I AAQA @ 0|= Wissard
! |
Water —
storage v v
1ank Water UV+
L Borehole treatment system
__<_ o <A ‘ test setup _
Startup h 4 2 (350gal) B 2 um filter
circulatos
sys(emw Heaters L q 01
| \ Port1 Port2
185nm | .
uv 0 0.2 um
=] \ filter
AY
High pressure Port§ \
water pumps lm “ Portd Port3
Borehole umbilical Hot water ._u!.____ l i :
reeler reeler 210 It/min Uj -
B = e 2000 psi Ports Fort7
| 90°C P y
3 Subglacial Lake Whillans
_mIOm Dril hose:
"""""""""""""""""""" tnassgeavmeemom . BEAIZE(Hot water drill) BHA
-Au2o 28 0|E°F01 o'3F01| THS S FERAHES| WMz Az MY
ipsinteied e -2 E QAKX Y 28 B022e A2 EE ME%te ZE FH|9|
A5 U ARRE U R A8
« Lol HAKXE
Lake access hole
- A0 AR = E2 30 IPEE N 0|8 EEE Er A e
Driling nozzle -1EHA ofak 2umZ 2 YA KA 2, 02umZ 0|4 E XA

- 2CHA| UVA 2: 185nm@} 254nmE At K 2|
-3CHA @M 2|: 90°Co| Y2 MaKa




HIXS EIX[7 & A2} EHALEH] OJ2H HIM

AlE FH|(0|= Wissard)

AlFE 37| 270litre/min
*e 90°C A E 175kgf/an’
SA LA 3175cm SATPH Kevlar Hose
Decontamination Meshes of 2.0 and 0.2 microns, X}2|M A&, SA WMSlEL A

V& A B(GTm)0| B H HH| 2ok
6.2A|ZF A2 (HAMCE EHAE)

A% 20 3420 Y02 54 £

otoz QolE|of 300/E 4%

o
fot

W 1V 1U

oZ
=
]
I3
2

WXS EHX7IE Al==2t BIAFEH] o2y v

EtAl ZHH]| : Instrumentation package for sub-ice exploration (IPSIE)

IPSIEO| H&HE A Z7| 2t

A

~
(<]

oot

=2
=

Deep-Sea multi-cam 50 | Color cameras (down-, side

62 (x2) -looking)

Tritech Altimeter

WET Labs ECO-FLNTUR | Optical backscatter & Chlor

(RT)D ophyll

Electromagnetic current me
Contros

ter
Seabird 19plus-V2 CTD with dissolved oxygen
WET Labs C-Star Transmissometer

Seqouia LISST-DEET Particle-size analyzer

Nortek Aquadopp Doppler current meter

Envirotech nutrient ana
NH4, NO3, Si, PO4
lyzer

Contros HydroC CO2, CH4

Envirotech Automated water sampler

¢y 1V 1U




XS BT & AIZ=Q} EFAEH| ojaf H|=

EAL ZH]

I . 0 W 1} 1 - rnr 3
Geothermal Probe : determine the amount of heat that rises from the Earth
L}

Micro Subglacial Lake Exploration Devies

WS B = Al3=Qt EIAFE| Oj2H BIX

FEII|X]| FH Yx= si&

@ David Glacier: D1-D6 Subglacial lake around JBS on Ice Thickness map

-1100

CookE
/

/

/
//Cookli/




oz
2
]
]
[

HIX|S EIX7 & A9t EfAEH| 0|2} "

Korean Route

© EgfutA FH| =2 o RENI|X| FH Y}
BTN R
U g0 meayx|
RS‘:»'-W :

Case QuadTrac 535
‘Weight = 53,0008

Length =250
Hoght= 131

X< dpst Y= BV = Al3=Qt EIAFE| Oj2H BIX

Korean Route (2015)

[ NG X .
2 o 1
¥ e \
%z § %
3, 8 ) f
\ at )
=z A TR T S
‘:r_J) = \“-—\J"“Q/{D\'uu Point "\ |
3 \ Mariham istand e /
"y ¥
LY 2l
— Cape Wi
3 R a7|X|

| : ‘ / (InSAR, 3+2 GPR, . Mario ZUEEHe

=2 #7], 27|9) |

AB00 \

Hansen 4 :
\ o "N:r:’cfck‘ S > v >_
T v ""ﬁ‘ ‘Tquf/ Nunatdk | e <
Korean Route II LR R 1) e Russel sa]
(7], 2715) IRy Jamerscher i s
BN i 2015 of2t2

SR | I A Het7Hs A E AL

 Mitgaberiei

Evans¥

QQ Heights

S \

W

|
)

WS (o]
1,000m OJ|L})
HESEHAMRY DAVID GLACIER

2 Hughes Blufé.
| e i N I e e i 7 1 { } R
5 km 15 km 25 km 35 km 45k \ ‘/JC(J[' Reyr vﬁd\““‘—--\,\_k“\




L3

2
]
H
12

HIX|S EIX7 & A9t EfAEH| 0|2} "

axgTLe HES =X

o= 43 2¢ ° Jd= Ao ¢l
&0t FH| 7|ZH10H) - YH A2 0%

A= 4 2l 7|= - Blind drilling
FHNE X HAE - HZAH|ZF A A A
AXILIOf ==

M=k 3 E| 2 E(200~3000/E{3) 1.5t

METAFSI A 1.5

A2 (S == tongue X|<) : 3
10000|E{ o| &= A : 2A

M= AU EHAE 219

2014.11.12 Eureka Spurs, nVL




| 3X1Z3 ROt MO |

33 HlE3|ojHES] X|H 7 Higa} Of2)

| SEoyeta x| peEakaL



1 HI
= ey

o{gh) |-

afj=o

h——

Ezjo}
IJIEH

0}

| RIZIQH

_I




ROSS SEA

m Jang Q(Bgo
Station
o

31157

3 5F,

SETERSEE
oiZ=x0IE

Continental g a0 tion Zone Mid-Ocean Ridge Subduction Zone  Younger
wr #® Oceanic

Lithosphere
Lithosphere

l— . Trench
Asthenosphere

;P
RIDGE PUSH

buoyant magma pushes up
driving plates apart

SLAB PULL SLAB PULL STRO R THAN RIDGE PUSH

old dense, heavy plate sinks
pulling plates behind

4/57




Gondwana at c. 500 Ma
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5/ 57

90°E
a s R b
: Davis /&~ # (iasey“
Mawslf)‘r\ =+ " Princess
3 ¢ Elizabelth ~ Wilkes
5 < Land Land
Enderby D |
Land ~ Terre c
< | - Adélie
8 . i N ( 3 4
Dronning tains 4 ;
4 ountains Yictoria
[ s g"\f:rﬁ’d T a@“\ Land ‘ ==
[ ¥ N (g A \ S— . L .
N| Ay | &"’,.,Q” | | Tectonic domains within Antarctica
0’| | — i 180"
| S Aigﬁ” g 7] | 1 | Rocks with African affinities
Y Py S ~ - Bl Rocks with Indian affinities
a &
‘Ellsworth Land;} A @ Rocks with Australian affinities
Ronne | P 4 4 | Rocks with no known affinities
\f % —] Accreted pre- and post-Gondwana sediments,
== arc and para-autochthonous terranes
) n Archaean and Early Palaeoproterozoic
/ Complexes
. Exposed rock C  Commonweath Bay Ni  Nimrod
D Denman Glacier R Ruker
‘:’ Ice shelves
G Grunehogna S Shackleton
Na Napier V  Vestfold

CDistributionfofirock{exposurefandjtectonicldomains{(Boger#20)1);

6/57




-

, South Orkney
Islands

a

/
/

Schirmacher Oasis

e

Ser Rondane
« Mountains

4

w S
2 %
| “ & M mm - t/,. Wm &
v 2 23 .= § 3 oA \
P i >0 g ~ok
a2 g 35 W% H @
m E & Eon 3
z0 " g : g
= " a2 fial
i v 2 © e p)
. ", W wne = [ Qm.. £
§ 2 NGy F 3 7 =
i} Z elo £ S 3
LG - §55 58 59 "y g
2 5L 0 8z ££d £1 g~ . 5
o TS N nm o < m m <
[ 2z 3
HERT (V- B 8 ¢
] N, G &0 3 & C g
% 3 s o | o g s o P @
SEXTEFT o 278 W A 2
I / m o - 4 L4 A i
A ¥ 8 3 - o g0 > |
3 3 = 2 oo e
=V O W 5 E5 §
&/ = O = o B o 9 323
} w.s ) i 9 L
& 5 [ ¢ 8 s & o
S/ O E me 5 4
g / < . Eg_ 3 B £ 2
8 J . gtw 2 D3y 2, o]
\ £0c 2K ®
o \ 588 @y 3\
0 Lo A N () = 2|
& 3 SO _y/ “
& Z ° 55 Wi Eyel \—
=" @ N MRt
} £ : oy o Y a
@ 13 z L
& 5 & g 2 L (O - 3\ B
-~ = @ € I o < (o) e 25 =\ !
A W o 3 r o &IO o ® 4] o D) ey
= '
5,2 : 5 > 8 | g
c =@ o ] [+] A % o / o
€ 228 RS £ g &
- . @ Q "
NN 13 g 2% : 1, £ a0 22 o
Veyr, L 5% S : »  E8 A
o " IQQS % < ’ ” Aﬂﬂ =P &M 2 8 &
il - e vy § € 5 9B
& . .oo_oo 7 S
0 .Y o/ % S
= 2 \ & ® ) 2 S
8 =z % 7 [« " o T ] &q
‘u [ 2 = -—— s, / =
x =._ e} aT . -]
€ " 8% g £ 39 28 N /v
[E6g g g
U do @ ) = e
s | =& i c F N =
\ & o= / wn
w0 2 < ! as x
= 4 [y« — i1
Q€ @ & % e
5.5 JEo%enlc be\tg i X = =
£ 8 e e0en 7 w U 0o c
B FsS D .5 U X5 =3
Y R ey °§ A E\e
2 g e A 4 =1 \ ~
@ 3 8 m.ez\« f\) Am“S o @ v QO O w w
T 5 4 aY/ S L« £ o oo 32
5 g2 & !+ SN 7} U = o
4 E ¢ - o I @ cC Vv vV c
- & & 8 i » 3 =1 w o Pul
2 = 0 g & & 2B T @ v © cC C v U
2 OE N\ = 7 s 52 52 S & - = = =
R g5 <« 29 = ¢ o ™ m U 5
H iz 3 o WU WwuwlYo
G, M f g = i \
mEeedL b g kS
XS R Xxeodqnm
mmd 58
S=E 25§ 3
S fa]
BEo F £ oo 0
b L=

N"0E"BONOIBIUE MMM
SIA ‘Yodkesas ASAING D)OIBIUY YSHIIG PUB ED[IOJEIUY INOGE SJ0W INO pul Of

dyd peojumop/Aoh*sBsneull//:diiy Uo JXajuod Ul Bololeuy,
1995 BO|JOIEIUY INOGE S30B) BUPSaISIU] N0 PUl Of

sberdeuw commm//diny isiA esnolejuy ul Bunesedo suoness yoleesal e Buimoys dew e o4
AZVO Wyosarelud emmmdny SISIA Bonoejuy ul saweusoeld Jo 1eayezeb ejisodwoo e 104
nenob pee sdew-opee//:dpy :enbojejeo dew (Yoseesey dIOIBIUY IO} 8RIWIWIOD DIIULBIS) YYIS
|y upyead! uyoibew,n-oe eol MMM/ Y |ejeD depy Aeaing onoseluy ysiug
dyd-1apio/aob-sbsnewi)/ diy :lsqem YAl ou) woyj sieysod pue sdeuwl Jopio
:e2[3osejUY Jo sdew pa||ejep 210w puly o)

| —

seln ;

]

000} 008 009 00V 002
wy|

0001

0002

e
i Ao

2U5HNO3 HOWVISTH ANTHNOWIANT wunivie
Asaang spdusyuy
ysnug

o

s[eAlRIUl WoOg
Je SINOJUO:

Jleys ea|
100U 89|
%001 894-80]

Aoy

s NISANNNY

NVOILOUVINY 1§

=

H13avzin3
$830NIYd

2. GNYW ONINNONA ,

vy
o
o

OIn) Auls
81 ADIBIO UInog,

AoBsBsneuny/j:diy o o6 “Aebew sy ssa008 0} PUB Y| INOGE

uonewsoyul Jo4

(VIAlIT) BonosBlUY JO olesol @Bew JespueT ay) Auedwoooe 0} ‘suolje)s yoseasal

3N PUB YSN 8y} pUE JUBLIUOD J1jDJEjUY BY) Uo sainjea) [eoiydesBoab sofew ayy smoys dew siyL

dVIN MIIAYIAO VIILOUVLINY




Enicmeiic
Subglacial
mountains

(Ferraccioli et al., 2011, Nature)
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b Arrested orogen d Polar climate and

dynamic ice sheet (34-14 Myr)
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Antarctica

.24 detrital belt

I I Uluru shelf
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11757 (McKenzie et al., 2011, Geology)
MR f LLO: L
- 1XHUE HPUS 2AAE )= T\cHA B 2 g ollak 25

EHSOS 2EL 0= X}

L
[t
0
Joll
0z
]
e
i

HIEZ|0IHE : &9 69-79%, 1,100km

%uazammg/ y s & e
4 _\\ /l £ . e ]

y 12757 %




McMurdo Igneous Granite Harbour Igneous Complex
Complex a: Tonalite Belt; b: Niagara Icefalls Igneous Complex

Beacon Supergroup
& Ferrar Supergroup
Admiralty Igneous
Complex

Edixon Metamorphic Complex
with mafic-ultramafic boudins

Bernstein Metamorphic Complex
with mafic-ultramafic boudins

|— 73°

162°

- Bowers Terrane - g:tmemgi Hills Metamorphic c
D ?g#:::on Bay - Dessent Metamorphic Complex NVL Ross
—— faults 5y Sea
ot %%
d 100 km iVL, ; —~ %% -
.g.‘ r Q I
ROBERTSON |3 [\ me’ \ 52
BAY L &
N ERRANE 3 ctany,] West Antarctc
‘% A Ice Sheet
BOWERS % ;
TERRANE
[ +soutnpole Pl
c
L 7o
2
3
* Northern
() Victoria g
2. Land 4
3,
WILSON ~ SANTERM - J&RS
TERRANE - MARINER =, Bogo
UTURE

. Statio

We lis,

Younger cover rocks

Turbidites of probably
Early Pa'eozolc age

Cambro/ Ordoviclan

sodiments ond vo'can'c rocka

Granites omitted

CONTINENT

WT
480 Ma

500 Ma

510 Ma

540 Ma
time scale
after Odin
[(1984) 8

| Tremadocian

Late

Middle

Cambrian

Early

Precambrian

154°E 156°E 158°E 160°E
—

168°E

3

\ & =0
/ \_Half Dome

7=~ = % ‘Nunatak__ -

>,

Cottor |

Miereaﬁ

20 10 0

Bowden

4 Névé

82°15'S

82°30'S

82°45'S

83°S

%183°15'S
A

83°30'S




JILS L < =

AT A=

y H-'-o'- 1A= AR
Arablan-Nubian RS Grenville orogenic belts (1350-900 Ma)
Archean and Paleoproterozoic cratons

TRl HeEE  HPFEIAA
//\/\ N §h‘f‘?¥( [
\ East \: .
N o 7/78%

Aol Eey
= A =
e |l=x sH
& (*///w . s =
- = $ Nu=l ) —W
FEWIX] 252 AV |12 HSUS ZISS flet & oy N
= —_— — - T AlA 2"\ S,
OIS BAl T2 M 2@ AN , J s,
y N\ S\ /N ? . o
/‘y [ \/ . \ \1’\1ﬁ\1 %3;“
N - > \ dRE‘\oa‘ \ k‘ \ - | _
¥ Pampean \P\air ) ) ;a,da"ia" t“ } ﬁ / ‘i n 7
e ; s gl
I 2 :ﬁs’smﬂm‘ﬁ, a7,

of 5eLAIo] ZEQU | iSO XA

FEAHA AT S
T pSdse sl s

Sk 2 Ol= x

LIS (UEB|ORHE)2 X[ TXI5} SAFA
= 7E = e FEK]

=M= 94, 22| -8
LI shAkElE 7150t

Bixj siptelks0] TIAE|D = 8
Sl=

M, SA], T4
S R|st Huke 2545101 5
e e 2 e | BB S
A S (ALK a~) el =
i) 22 817 [X] S 30 kmoi] SHEI3t B13HL
. 15/57
1ZEE AP 2R A= 7lcid ot & g=2A1E Of| &k 7=

e
SLiel 7S

oiqyjato| WA
= - —
sy =5 M
LUIfSe “@FEIINE” 2M 3|14 E[:I| i o
a|Liak= M7l 501 H22AM Hes - )
st ol Uk 1% TR L WA TR
l" .Er;r
i ci ! " Antarctica

g TS

(=]
[ ¥}
M=22 7|=1tsta S58lod+2] 718k ofof M7 5C S
Hes HA IS 2 Be |
SIS Soll 253 K12 U TS HEHEAT S
HR IR

= =] A ' 2 :
HEEMI= 12 il
IS Si
1 "
. 16/57




7“-'-0'- I AAE APLES 21 E A = Jichdst R A= Gllak

I
4
i

Pl Eed =Uie| HeSst  HREEIFIA

ARARIA S

o DJ2H 7ISH S 93 S8 AVYEY(ALT, FA A2y e ge
* 19984 ‘E1A RS 0f| 28t =22k o|FA{(Madrid Protocol) &t
* Sls™ SXO| A4l 715, 2048 ESALA I 2K S=
+ MRAR(2EL0), 2SR (WER|OfRIE, H=SSTHAHY)

o SF=E! 3| Cia == 3H(JAXA
HAYABUSA Z=HE, of 1x3l) CHH|
AU, IS82 H20M LTSN
AT A= 2 et

o 2020UCH SHEH} XIS 95t
HE KIZ/STET M| T

o 25212 EMA0f| IR 5 HTHEH|
TS RE, MM SH AE

HE0 FHOIS S| XEES

o s,

7 H-'-'- 1A= AL 2P 2= Jlcid s X == Ofl&t

r
4
i

gl Bod  ILie| HPsE

LESLZSC|ALOH

B — e =Y LY Ry |

CHEtA| BiAL
/47| XIZ, X|Zs S X8 Sit A

\mmfﬂ 1CH| wisz|o=
e RN

&£V . ZT7|X] 718 EAL
S\ RIS THSE EAAIAR T
':\1"":"“‘,_.;:.:1 ,\/’IJ'\.I‘/

150°W 180 150°E

X60 18/67 ,




Excursion Information Map Series No. 1/4

SOOPR\
Excursion Information Map of P

northern Victoria Land, Antarctica
with information of the basecamp at Eureka Spurs

= A = -

Edited by Jusun Woo

Field work:

Jong Ik Lee, Changhwan Oh, Jusun Woo, Tae-Yoon S. Park,
Sangbum Park, Young-Hwan G. Kim, Ji-Hoon Kihm (KOPRI),
‘Yoonsup Kim (CBNU), Yeongmin Kim, Moonsup Cho,
Taehwan Kim (SNU)

Cartography:

Young-Hwan G. Kim, Ji-Hoon Kihm, Jae-Ryong Oh,

Hongkyu Kim, Sanghwan Lee, Jusun Woo

Korea Polar Research Institute Incheon 2015

ENARZDIF NVL17{E X1

siZ

=

o EHARKIZie] RIZIEE}
Ao & Ma|

o B3| T MHE
SE0185U8

o HSTHSUIM S2ILi2}
ESHE HeiLITI=
Zeist =72 g2

ae X

H

OI_:| -_'I' LH% 2xPAE A= J|cida 2 2

2014-1541= LHSCHS Bk} 2t

Eureka Spurs Camp

?"’Q <= oy e 4 ‘w‘
= - M—&W el
Chocolalem - = =

LU
Tessensohn Ridge %

L

—

Webb Néve

20 /57

SelsejoRi=
. 2014NVL1 A
2015 NVL2 EfA}

PapmTy|n]
70 2014-17
FUTA Al HAl

el o=
2016 SVL1EA} ~

2017 SVL2 AL
o 280 7{E oA

Eureka Spurs Camp $IX| & 2014-15 AIE A2 He|. W=E 7 |HIe 2 AT [X| 222 350 kin A& (Lanterman Range)7X|2] SIZEEAL A1




I
4
I

ML EM A

Columnar description of the Eureka Spur 3 section
ERK3 CU6

ERK3 CUS

\ ERK3 CU4

E
H

- - ERK3CU3 ERRAICU2 ERK3 CU1

| 52U MoK EIESe] MM FHE SN H ASHA 5IE EIXEE 27 Eureka Spurs X[ g=2|op7 | RSeS| HH 71274,
HSZERp | X527 |E MR 2=

r
4n

SMC| ngy A7

o FEIJ|X| FHO| SHCH
Si=tM CiE g2 s St
HIUS SUCl 22y
=3

o FHEM0| MEEl=
EIx2t} s 0|2t
SO a2k 3 St
g gt

Silva Ridge, Mesa Range




ROSS SEA

| SulEa[ofRA=2o| ALY SIS, (a) Mount Melbourne, (b} Mount Overlord, (c) Mt. Pleiones
and Mt. Atlas of the Pleiades, (d)A small scoria cone in the Pleiades. Pleiades= 2015-161
sEAI0 g-0| SF EALOIE

ae 1APEAE AL 0o e HoiMm = g oll

2014-1541= LHSCHS Bk} 2t

r
40
Ju

Mt. Melbourne A7 2=

o HH{EShM2 ZETT|X|0IM
SZO= 30km =0{Z! X|Eof|
fxIsIaL b= HESHICR,
E=0il Exisk= 3cH etk
= S
HESIAL ORISEASIAL, CIMAMSHAL

© 2015-1641 U EtA} A2

o 201441 AMg|El
L2 nlsi9l 43| (SCAR) A5t
AL I S (Antvolc: DI,
%=, 0[efi2), Ceie = alof) = S5
ST

(a) EHZZ0IM HIZE2 BEHEM, (b) BIFU0| B0 =SEI0121= SME A, (c, d) EHEL FAF| i
ILEE L

, 24/57




30km

Google earth
C

FENT|X| 7 [8E et (Wilson Terrane) FREAIK|Y FRTAK|HL] HMeE I ARZI

H= 1 xl.ll__FIE ol_:l-_l'l'LH% 2R 2= J|cHdat 2 S#SAIE Ol &t

- 2 ==
2014-1541% L= Bl 21
H = 6‘ (o) ( cEris (=] )
SEZ|OIRHE WY [Hiet i (RIE: SS0Ist ZHEH
© 7|dit ACh=E Zdn}
i t ) Data-point eror ellpses are 20 ‘h) Data-point errar elligses are 20 (=] ﬁ o n I
(a) (b) 533Ma 473Ma g 3"’“ Sampla WT001A T Sampla WT001B © ‘éhE-IE‘“I.;I Hl_chnl' =
49908 o oy
@~N9 ©® WA =it MM
07aMa  1018Ma 91TME  qoipp 4 Ma £ o & on - = =
o |Fo] b X012 Ol == |F
’ o Q} o 904 Ma 5a 616 M il i
Do e o P e | Lo TUST DL T o wamcm spsiotel
Sample WT001A smypoply Py
- i i) © e E— onf(d Ot s 20 iHAE‘lg I‘IO'IE
(c) 1030Ma  o714Ma 465Ma 514Ma ol ‘Sample WT009 =Hsr (=)
Q 1025 Ma g™ ﬁg-l'_-ﬂ[. 'lTAI‘
Wik i um‘ Sample WT0O1B gm N g =
s e {30 e | 19 o LTINS EfI 7 et
B wm:°9”~’ 215 Ma (@) 1M i 1 ! 2 ) o HIE 0._1-_'[ 7 I—*— x}E
. & T e w e T R R R =
& & ‘ . o sha
(d) Yialks s 122 ® prepye——— . e
\ ' ‘D;Ma ’ ’ @jﬁ . e o Sample WTO1 ] Sampla WTO13B
a2k 291 Ma = an comen 0
e £ b RodomcPlnby
212Ma 1569 Ma 802Ma % ¥
a 515Ma &
2 a ﬂ e % gsaws " B A
1 Samplo WT009 BV SampeWTON ppiye rsiove i
s — " VRS g

& Bl M SEaiEt TR XMOE ARl SSMUZFAED 1 XMoIE JHRES SAIE T8 ()
26/57




= 1 II-Ll-_'-‘IE O._=| ?' LH% 2= A2 JcHdat & == Gilak

<

I
i
J

== =

TECTONIC SKETCH MAP OF NORTHERN VICTORIA LAND
— W=

1S B 0RUS RIS RFRURE 7 AL KISHE IS SR 0RHS Xiof AU 7| STANS Sl IE T2 NS, (a) HED 312
oF mi} 12104, (b) ST 142L, () EHMEIRISL, (d-o) SHIRIE 24, () & Shie ™

g,




| 3X1Z3 RIOXt DL |

Polar Code

o=

Ix|ge] Qe IX|SHE BT
x|




TaeBum HA

2

KOREAN REGISTER

SX| : HiCE=1:3 (89 707|F)

%K 7|& -70°C

7{2( -35~-40 °C)/ O{£(0 °C)

A2 et G

SCHSE FEXR, AR HATEA 0

= A

2= 5%
SX| : HICE: 4:1 (9] 707|F)

1(5
XA 7HE e 7|2 (X[X -
89.6°C/1983))
I 2,150mO| A9 FIH2 ¥
K| B4=2] 90%0| & H&
Oftiot 22X, Aw, HA7EA O




- Freezing, Severe Icing

- EFoigoMe =FF

=
o

4

KOREAN REGISTER

3

2007/ MS Explorer tourist cruiser/ Antarctic
Peninsula

Source : Transport Canada

-7

KOREAN REGISTER

4




SoHH0IM Al 7

=
— o
o 3NN EST )12 gyl A X IHS2E Aldl wus =
=A ==
[—N =3 o

=21 ot
© 2000 Z=8H0Il IMOOIM JHESH HIZHI#Z 2! “GUIDELINES FOR SHIPS
OPERATING IN ARCTIC ICE-COVERED WATERS” JHE 228 A&
o E3X9 XLE2I2(ATCM 27X, '04. 5) 2F
~ IMOOIAM  “GUIDELINES FOR SHIPS OPERATING IN ARCTIC ICE-COVERED WATERS” JH&

$ HI0IME N8 9F

=> IMOOIAl = XI 0HS 22 M50l Tigt ZHI2t D= JHE 23 (2009)




IMO Polar Code 7|} Z41}

Years 11\Y[e] IACS
19904l = -
‘90, =&, | AIOF XISt ke 4
19904l = ‘93, IM0 QWG 2= e ———— )

(Outside Working Groupl | =

2000490 =
‘02, IMO Gui eline HIE

(=X A._t—'.-Sr = X&)

200049 = T

‘09, Code & 2™
IMO 2| MSC &2l

201040

' 17, Polar Cod{é(ﬁ

b

[

IMO Polar Code 2= A|7|

< IMOMSC 94 [ “14.01)- XHE and MEPC 68 [ ‘15.05)- XHEH
~ LIPS AT SOLAS XIVE X A= KHE
~ UHISHE 918 MARPOL ANNEX XHEH
» HSUY- SOLAS 1201 W SMII 2ZE MHOZN

SXI0HE 2Wol= M4}

ol St = FII AL A




Swedish Ice Class Rule)

Finnish-

(

FSICR

2ol

ol M2} S0 2
Xigiat 0 22 of
w2 QU= Mufol K| &

HIA{
O

A
M

5K B oy
M=k
SR
713l 5701
%z R0
iy 203
‘To3d0
]

S
olo

CA SPPR(Canadian Arctic Shipping Pollution Prevention Regula’giqn)

t

ol
<
JIJ

A

OHOL 11 Xt Of

00
]
——

nr
T

0
o A RQAETI0 HE 27 AFEE MIAlonuoms 7

o (M8)Muth

e

o (%)

)

(=] X=]
wa

A =X
==X

o FSICR It SAISH Y S2 HIAITI
@ IMO Guideline % Polar codelli

RMRS(Russia Maritime Register of Shipping)

) HAIOF S =0HE S0HOtl Xt Of= M5t

b K=]
o

o (

%0

e

o+

R0

=

d
=
=
ol
mm
=<
M+
o
ol
=
=
=
o0
80
i
<0
S
oK

o (E3) oM
o MYM(Arc4-ArcoSa) 1k

Ol MY (Icet-Ice3)

(=1}
o

ol
2

&3

Aol o|O|E JHA

&l =Jt

SR

M A
oo

M E
=1 =

X

o




KR”

KOREAN REGISTER

11 |

o (M) X8 201 M ZM0 MM ML)
< Polar Class M9t0ll St HIMSHEAR| S 2 2HI 064)
o [(EE13XISE2 & 37 X 482 28 HIZ(DH S= #2:PC1~PC70) Wt 1=

o XSSt Ao MHICl HEUXAHE FE(FZLE QHUE H)

! 1
- 'IACS T4 |
VA
\
ll \ ForPC1,2,384 x=15m,
Lo H1:32x1 52 I AU O—
1 | WL Angle = 10 degrees at UMWL
= =—0| == NS 3 Jb01 MK SHOjAf o1 Agy | D04L 3 of WL Angl = 0 degroes at UL —, //
: =X 29 EFA HE QA HLFY 4%, SA;Y X =2 | ‘/ w/
X & A% IO, X S & HIEY S0 QAXAH 1 s B S 1
o - e e
1 ! L
I ow 1Y /lslx |
I . - £ {
. gt I B o !
o -2 MElO| IXAT P SEC]
1 \ N
1 \
|- X AIE A AN NHRE, WOIS, RERS HA | TN
1 ha UL :
|
1o |-3:0|1eA
! 2 ' IACS BuTeE 52 2= 0
1 o
i o UL HIY X SQLEXC HE A Ml I
' Winterization HIAl ;'
Ay Y 4 - u . Y 7

IMO Polar Code _— 112 KR~

KOREAN REGISTER

(Baltic rules)

J Harmonization

IMO Guideline(‘'02)

IACS
Polar Class Rule(‘06)

GBS Concept >




IMO Polar Code

21919]
dE HIE
0SDC ®E
dEL 3
B S
9]

o1z sat ==
[CE_T 1= 2 AIOF = =290}

[ sg ] [muu] [v,gwgne] [%?’é!?_HE [mma] [ o= ] [EE*E]
<GBSJ|4t g3 2 A0} OMA2ABEHD LEE R P -28HMO| -AMHlO] oM .MHIO| OM
ZOMYABEES YL, 55 S3WlY _ gjoE i SuH
mal2 ag) AbgiE HUPZST eope,  -oumK @
Nglo| za SN 2 28
eg

IMO Polar Code £ LI|E

< IMO Polar Code®] 4

F=E LS
Ol X O] X Xl
Polar 00de OIMZEXI Jﬁp_l ;.-IJII:I.:. MSC
(20171122 rart i o S e
LAWX| XA AW FIIKIA
EYNEIA WXl F=IHKI MEPC
Part II-A Part II-B MARPOL B2 A
o QEMZXX]| (Part I-A)
o OHMDHAOHE T ZHIAIEE UOE ME
o S 1&~1280% UL, A/ M|, 28, UX, Y, 2T, AF, 2 S| Ao MU0l
8 T »o 7Y 2H)IsH 27U/ ¥ 27FH)

6
FO

S0 JU 09 S=om re X

XIZ=XI (Part II-A)

0%

o SXMYO| 20 MHE T Jisct 2 X 2LHE 29 APIJ| A IME
o 3 13~582E F4LHN, JIE FHHM, 2=, 27| L0 Hor 2AAXX] X A8 LES
=




KOREAN REGISTER

15\10?’

0f
—
0
KF
g
O
g
S
=

=W

Ik
7]
ol
<]
0io
Rr

[

00
O
ar

(U]

ol
o8

Cat G : ABOI2I2] J1=0HX|

<4

L
oF

HI6Z - JIHIAH|

1

<J
ol

3

PART I(

Part I-A(D E)
Part I-BIXI&)

H78 - 2hord/2 2

IACS UR ICE, E= EF J|=E9 5201 27 &E(Cat ABC)

- Winterization

10l

H9E -

, S X X AAS9| WinterizationAt

I, oy

JIHI &),

=

H10% -8

H11% -2 H

Met & 7l

=a
(=

gE oot Mol

b

orde, OJARZEAl A

H

KOREAN REGISTER

16"@4'

0
-
0
KF
g
3
g
S
=

= 0
P & o N

= o
b i N o B
pil OF o oy
CUN DS S
ST a bR W
H g 10 K io ofu uu =l
o = d ~K R4 W=
ol m =] n H P~ RO o
oF W H = S . Rl
> ® o ¥ o kg
s F X oW ET— L -
§ a g U © do 5 W5
= o @ K = N g o _
8 o = M ot oK of @0 M 2
Q 100 = = ™ hd § _u_l K
2 o B W ¢ & = - 70
o _— = @ 0 O & g g 5 W B
@ o K o' oW - r — f .- RO
g @ F T oy oop O fH E oar K o
S T oom W = 4 H B oW om
o 0 - = 0 =l = = iy - 1o.
g W X 5K R o T X M
S92 2aw ok Bz 6
s © T T F o ~ = R wm W op
g o R OB — @ oW L BT O W R
- K of N Il i by = — i
£ < O » = K W 0 o H
Q =z T+ ®m = I = A 5 T ¢ W
2 W O OS5 o oo = M@ ioH

6 RO S o o T s MK g

= K =3 < — =0 o = L
i ol = K! - K o o mr

) 2 = B
o oM_ mw m_ﬁ - R HA ¥ W0 w0
< _ R0 @ o5 o@ Z % g oy W
% d = ook oo 2 g 00 % om
o K R ® MW L T mwm oF W T R
o1 %m W OB o® 5 om wl w0 5 H K
&0 o ._u..rAu .n_r_A 0 owm & B ow W oo
S K o o o@ ® OB RO o ®OOIM
g0 T T 4 N W ol ol H ol fo
< o S K W @l =T o T RI < W K
j| ol JF - - o W W K ol W T A
— _— —— ™
pur VR O R L I
SR ® oo o N T o Ko W
ar ¥ oW o X = B
X KOKO W g & © o KR K g
Ul 2 . =R o T =
s = o < R +0 oo = =
™ =0 ™ KO ®o R OAr
K = ~ -
< N L KO T ol
I-Ih w _AO M [} [
° SRS K0 K0
= ) N
= =
3




KOREAN REGISTER

0f
—
0
KF
g
O
g
S
=

17\!0?’

- MARPOLE £ M~V] JHE

H2E - &

Part (X))

HAZ - M4} HHE Of=0fl OISt @E WX

Part II-B(XI&!)

ed

ol

H5E - HoI=0 2

KOREAN REGISTER

18\'10?'

0
-
0
KF
g
3
g
S
=

3
M T
) K
Ho MH _ K X
oo = = U 1m0 F
v Y om ww ® g 2
w2 < T oF o
S — = = o0
f 5 s 5 E s
- Rn —_ g o N
0 uﬂﬂ._ Bl o T oy N S
T oF K € or 4
= <0 i~ om = F
oF i o s
¥ 5 & w Lo Eow
N £ o ol ) —
= x_.E 80 - 0 n m
i m ofu oA g I K
o~ o WS 5= 3 &
H T B Bom ook w3
s I =m EE = 3
oo oF W oo o
wm O K a1 o = i
”_w___ o @ m_u Hw_u &2 _ﬂ: o
g o — fm = 0 % = ol
— o ® T N &0
oo ST TR S
% K= m o #H - s
o ¥y ®wm m z @ T E
e s W o oo = o ©
~ ok * F 3 T P
K K 3 jol K aa
A e e - —_— e
| m0 10 10 ol 10 of
i~ 3o B0 o =3 w__u ol
= of of of M_n ol
E w @ @ P =
.- N ST ol r ok
. o o B O
Ul R 5 & = o
ﬂ -— m_____ _.A_____ E-] ]
" 1
= %0
B = on I ©
3 ok iy iy 3
80 &r ) (o]
o £ o @
< ol el
R
K 160
N e Y
= i i
= -
KO K
IH
1
K0
[ar)
3




e
lm
i)

(&)
<

| -

Q
i«
r—

| .

-
LL
iof

IACS(= XM=

IACS UR-ICE 71|’

o M|A7| 47| H(WMO)2| EGG code

HF
=

Equivalent ice class B}t 7|

IMO Polar Code 8121 ZL{H HIA

» 2015

» 20164 12-63 -> @M &Y

> 201

> 20179 1€ 12 - ZHl 22

(IMO Polar Code W




4m Moo 0  —
3 N = N
f / s ™ i ol mm.._uA ﬁl_.._ Mjl_amu
mw = o — _.n_r_.w..wﬂ_ oK |.W
5 & 5 = 3 g W g
- Ity m = <l olgdosu I
s WEEE s R == o Eolim 40 25
» R ol B T nTS RS RRIUN S & <M
n_F ) e e
i = m_m“ w ._m.ﬁ = __lo_o IH _P_u__. __oo n n . =
gan LW = = 3
o W T Rz =
e b Rms m T
J . J <<% K-NOW
Kjo I KIT 70 o 7 K
o TR W 35 1o
4o o I S0RIFT
il X070 10 m-.._ﬁﬂo__u%
ﬂ_ ROTOTONIKo < =
*R " " = =
ihi Ko zo  zold
K1 <4 klo Bo o <
_I_ﬂl WO K =T a0
MoK 55 o1 oH
b BT 100 <}- 350 360 Kjo BT
© FTOhEINRNT S
m e 70 X0 10 Jjo <N 360 70 77
E | | | | | | | | | |
o ) ™ o
. H S (il
O q & [ PR Q ~,
LS o BOF @ (&1 BO~ ol <
M 4 Lﬂﬂ ol _.ton_ 0 = ._OI -
o R c ol AR
— s <o F = SHl a1 = &~ &0 o &5l -
M.m U & NMM_J___ = ald _A._ur ._oo_._._._d.L
el - S ,___,9 ol srfs s o {F 100 X4 ]
< R 2R RE E Q 1 K W05 00
siza3 iz as s o 2030 % 30T
..U .n.hu ® ._.A _.E ﬂ " E E =
- - | m








 
 
    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins: left 34.02, top 34.02, right 34.02, bottom 34.02 points
     Horizontal spacing (points): 19.8425 
     Vertical spacing (points): 19.8425 
     Add frames around each page: no
     Sheet size: 8.268 x 11.693 inches / 210.0 x 297.0 mm
     Sheet orientation: tall
     Scale by 100.00 %
     Align: centre
      

        
     34.0157
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     2
     1.0000
     0
     19.8425 
     1
     34.0157
     1
            
       D:20151002174757
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     429
     275
     34.0157
     C
     0
            
       CurrentAVDoc
          

     34.0157
     0
     2
     1
     1
     19.8425 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     Number of pages: 1
     same as current
      

        
     1
     1
     1
     251
     151
    
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base





