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Abstract Icebreaker Research Vessel ARAON

The icebreaker ABAON that is the first Korean research icebreaker and was
introduced to the world in Nov. 2009, initiated its first Antarctic cruise on Jan. A’+'0 “’._"-N-;.AmﬁAON
12, 2010 after departing from Incheon Port on Dec. 18, 2009. The major 0 D S et
missions of ARAON are multidisciplinary scientific research and logistics to the
stations in the polar regions. It is equipped with various high-tech scientific
devices including Multibeam echo sounder aside from a work boat and
helicopter.
ARAON conducted research mainly in the sea-ice area of RosSS Sea, Amundsen
Sea and at the mid-oceanic ridge. During researches, bathymetric mappings
were conducted as well. The total survey area is reached 6,500,000 kmZ.
Following its first cruise to the Antarctic, ABAON took many important missions (1 m deoth icebreaking in 3 knot)
in the Arctic from 2010 to 2015. Meanwhile, it collected bathymetric data from e e | oronuision : AzZimuth Thruster
t1h§308330 EO(ZJI' of Chukchi Sea and Beaufort Sea. The data cover about Figure 1. Image of the IBRV ARAON - Diesel electric plant : 10 MW (5 MW x 2]
, , me<.

« Build Period : 2004~2009 (6 yrs)
» Budget : 100 mil USD
« Purpose
- To execute multidisciplinary research
survey in the both polar regions
— Logistics support for the Antarctic station
» Tonnage : 7,500 GRT
« Manning : 80 persons (20+60]
» Speed : 12 knot (16 knot max.)
» Endurance : 20,000 nm (70 days])
» Classification : KR (=DnV] PL 10
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Table 1. Technical specifications of EM122.

Equipment of ARAON Multibeam (EM122)

Operating frequency 12 kiz

_ Classification | Equipment | I == Depthrange 20 11000m
Oceanoaraphy CTD w/Water Sampler, X-BT, Thermo Salinograph, Autosal Salinometer, Wave Meter, G SRt 9o Deptlh ibpos B0 o
ADCP(Hull-mounted & Lowered) Pulse forms CW and FM chirp
Geophysics Multi-channel Seismic System, MultiBeam Echo Sounder (EM122), Sub Bottom Profiler, | No. of beams 288

Marine Gravity Meter, Marine Magnetometer, Attitude & Positioning System Swath profiles per ping _
Marine Biology Scientific Fish Finder, MOCNESS, RMT, CPR, Bongo Net, Omni-directional Scanning Sonar | www;mﬂm — Yaw £ 10 degrees
o Ethemet _ Pitch x 10 degrees
Marine Geology Long Core System, Gravity corer, Multiple Corer, Box Corer, ITRAX Core Scanner Erane EREPERSHOR B T —

o ELE

Interfaces:

Sea Water Analyzer, Secondary Evaporation System, pC02 Meter, Clean Bench, GC/MS, s i

Attitude (rodl, pitch and heave)

High Speed Centrifuge Hoasig

equi-distant on

Chemistry

Sounding pattern

o bottom/equiangular
AFiBETHETS LIDAR, Weather Station, Aerosol Mass Spectrometer, Satellite Receiver, U/V S E= Depth resolution of soundings e
Spectrometer
z : : Hi luti d High Densi '
Support Deep Sea, Electro Optic, and Coaxial Winchs Teso o oce B IS iprocs g
] Sidelobe suppression -25dB
ETC DP2, Helicopter and ROV support wnsducn
Modular design, beamwidth 0.5 to 4 degrees
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mal structure, melting, and pathways of melt
transport. The model is based on canonical state-
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energy for partially molten mantle (8, &) and
roduction of oceanic crust et g b
p ridge dynamics with homogeneous (10) and
e heterogeneous (11} mantle composition. It pre-
Jolin, W. m““"-"="hfm'm K. K‘“"'L?E"" Huybers,” dicts time scales of melt transport that are
Charles H. Langmuir,” Sung-Hyun Park"t consistent with those estimated from **“Th
disequilibium in yvoung lavas (12). In the pre-
Glacial cycles redistribute water between oceans and continents, causing pressure sent work, the model is used to predict crustal
changes in the upper mantle, with consequences for the melting of Earth's interior. thickness time series arising from changes in

Using Flio-Pleistocene sea-level variations as a forcing function, theoretical models of sea level (Fig. 1) (19).
mid-ocean ridge dynamics that include melt transport predict temporal variations in A suite of nine model runs for three perme-
72°S crustal thickness of hundreds of meters. New bathymetry from the Australian-Antarctic ability scales and three spreading rates was
ridge shows statistically significant spectral energy near the Milankovitch periods of ,

-55°S
e ! 3 ! driven over a S-million-vear period by using a
23, 41, and 100 thousand years, which is consistent with model predictions. These res UtS | pjioPleistocene sea-level reconstruction (1), Crus-

sugpest that abyssal hills, one of the most commaen bathymetric features on tal eurves from simulatons with r permeabil-
Earth, record the magmatic response to changes in sea level. The models and data support | 4. 204 faster s:;m:ading r:t:: c:.ﬁm relatively
a link between glacial cycles at the surface and mantle melting at depth, recorded in m-u'e high-frequency content than these of lower

the bathymetric fabrie of the sea floor. permeahility and slower-spreading-rate runs (Fig,
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to the ridge are long, linear features with

2 quasi-regular spacing called abyssal hills -
74°S (1. High-resolution mapping of the sea floor .
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melting. Mantle upwelling rates are =3 cmyfvear
on average, whereas sea-level change during the
last deglaciation was at a mean rate of 1 emyfvear
over 10 thousamd vears (ky), Because water has
ane third the density of rock, sea-level changes
would modify the depressurization rate assoc-
ated with upwelling by =10%, with correspond-
ing effects on the mbe of melt production. Mantle
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Figure 2. Multibeam tracks in Antarctic 201 5/ 1 6 3 ,200 ‘r‘_'f—{ e T "“*_‘"-‘_-z:-u-h e e (s s et Py | 000 Tﬁifnna. i o 500 I;:L?u e::f:-u
Ocean (2011-2014) Figure 3. Multibeam tracks in the Ross Sea area(up) and Jang e n— A A Habour Chart
Total Area : 6,500,000 km2 Bogo Research Station which was established on Feb. 12, 2014

in Ross Sea. (Science, 2015) Plan 52 km?
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Repeated Pleistocene glaciation of the East
Siberian continental margin
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continental marging™. In contrast, the expossd contimemtal b woll sstablsbed that evidence of ancient ke sheets is provided by
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generally  echosounding and schmic reflection methods. These tooks can
I wisd w0 invistigate foomer subsdacial morphology, charscter Ll
depositional environ ments and visualize masies of ghacial debris™.
On the ESCM we have discovered several sets of streamilined
glacial Mincabioss (SCL) between 900 and 1, 300mbops ], which
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T are indicative of lormer ke groundisg. They cluster in soul et
- e - d 1 up 't theast directions orthogosal to the ESCM {Figs I, 3ak SGL are
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have had a significant influsnce on albede and oweanlc and  respoctively (Fig. 2a). Likewise, farther west ot the ESCAM additional
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