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Fig. 1. Location map of the coring sites (dots) and high—resolution seismic profiling

(lines) during the expedition of ARA02B in 2011.
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2.1 559 siAXNF

2.1.1

=8l sl Ax Gl #g 7bF He] =W IBCAO(International Bathymetric Chart
of the Arctic Ocean) W (v.2.23)°]tH(Fig. 2). o] =Ho] w2 A EA 2 o] Fojxl
T S dEAFL Mo dEsor EeAe] dv. L3 s dAR
+ 5% Greenland®} EA] Svalbard AFo]9] Fram 3@ 24, ol& F3l Hd9 A
T WSS wFE A HEGERCZE EAZ 919 ¥kl Bering S §
a ddhch e A WHe oF 9.5x10°%km*e=A, AAA e wHRe oF
2.6%, F-3(F 13x10°%km”) &= 1% "v-& XSk (Tables 1, 2) WA &
BdoiH o R AL FynEE HE WA 5SS "o, H5d dA Hd s
1,361m= =4 ¥ th(Jakobsson et al., 2004).

B3] AAl+= Lomonosov RidgeZE 7F&dl Fi1 f-#FA)o}& 9] Eurasian Basin¥} &1
53 A Z oSl Amerasian Basin 5 7 709 SAEAR FEAG(Fig. 2).
Eurasian Basin< Lomonosov Ridge®} Barents3dl], Karadl], Laptevsle] thHF & 23]
%™, Amerasian Basin Lomonosov Ridge®} -sAIHl]o}sl], Chukchisl, Beauforts
9 Iyt B0 =8 (Arctic Archipelago)? &5 o2 E#Me] 2t} Eurasian Basin
2 THA] Gakkel Ridgeel <©]3] Amundsen Basin?} Nansen Basin®Z %1,
Amerasian Basin® Alpha—Mendeleev Ridge E3AZS ZAZE Canadian Basind}

Makarov Basin®. 2 ##®tH(Fig. 2).

2.1.2 Q5%
8 Tl Wdels diEEsS 58 HA WA 52.7%E AR gH=d|(Table
30

D, o83 85 t5eY Fx= U g v& vlg Sold AF5Aolt. et
Tl EeS RS sl g Aol we} v W3}t AlSt(Table 2).
=, Beaufort3|®] tiHe2 v Fi Hat F4lo] 124mell GapA T, F A H g o}s) ¢}
Laptevell o] W55 AAAQ qFEe] WA} 2H2F 58me} 48m Yol ¥A| &= v &
2 FAE Btk B8 Fusield AWMAR W Karasls WA o] 927x10°km’e]aL
400m<] dlit+% Voronin Trough¥}

4 600me] St. Anna Trough & 3lA3 o] Wy o] gt} o]gst JFHELS US5&
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Fig. 2. International Bathymetric Chart of the Arctic Ocean (v.2.23). From
http://www.ibcao.org (data compiled from Jacobsson et al. (2008)).

I AF Atold gt Wutoluet HA S gyt Fagh A4S kil rh. W
1,512x10°km”] Barentsdli= EFalolAd 7P We FHERA iR HskA

(depression) 9} 33 Go] 54HH o= Wit}
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Table 1. Physiographic provinces of the Arctic Ocean and their calculated areas. After Stein
(2008).

Physiographic province Area Relative area

(1,000km?) (%)
|. Continental shelves 5,025 527
2. Continental slopes 541 5
3. Continental rises 733 7.7
4. Perched conrtinental rises 362 3.8
5. Abyssal plain 1,122 11.8
6. Perched abyssal basins 222 2.3
7. Isolated basins 23 0.2
8. Ridges 1.506 15.8
9. Submarine highlands (65) (0.7)
Total (rounded from sum of non rounded original 9,534 100

calculations)

3l WA 5.7%%} 1.7%E AA Tk 2 A5 A Fel= A AE L ARG 5
WA 1,000m BE & hFEAFH ZEehiol] ¥4 5P (sediment dam)o] FAE o] lo]A
AR me F2 dEdrl destrie g o]y d AYs tisuy HAAZE
(continental—rise sedimentary prism)¢]gt 2=t A5 Chukchi 553 & A Hg
ol JEF29 <eade EHAHoRE HAFEo o™, Northwind Ridge, Chukchi Spur,
Chukchi Plateau, Mendeleev Ridge, Lomonosov Ridge s°l <¢]3] Canada ¥ Fletcher

Table 2. Area, volume and mean depth in the Arctic Ocean calculated with redefined limits
for the constituents seas. After Stein (2008).

Seas Area (10° km?) Volume (10° km?) Mean depth (m)
Barents Sea 1,512 302 200
White Sea 85 5 56
Kara Sea 926 121 131
Laptev Sea 498 24 48
East Siberian Sea 987 57 58
Chukchi Sea 620 50 30
Beaufort Sea 178 22 124
Lincoln Sea 64 16 257
Central Arctic Ocean Basin 4,489 12,339 2,748
SNCAA 146 49 338
SNEG 30 - 119
SNWS 6 | 93
Totals and mean depth 9,541 12,990 1,361
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Fig. 3. First—order physiographic provinces defined according to their bottom
slope or other criteria (from Jakobsson et al., 2003). After Stein (2008).
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a4 BA3 FelEe] gk o]2A AAARARY 100mel A 1,000m o) ¥ e
Aol S5 WEUE ‘perched WF T P2, BEUAL AA %G8 WAl 3.8%
2 A3,

L

2.1.4 A AAE Y
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AF L Pole Al AEY, 18]31 Amerasian Basin®| &3} Canada 41384 =
Pletcher AaiA8 A & 47} AFo=z FEAU(Fig. 3). AsiABAANA EHHF2 F7

F kmol Es}—t—tﬂ, 53] Canada AsiA% el aHol= 6-14km F719] ¥ A5l
1450 = Aoz 4] U Pole AalAB AL HafolA 7Hd 22 sjAAF
o =ZA FAo] 4,000mE HdiETh o]of ®HE| Barents A AH P FHUOSOZRYH
Y¥ = R eHs Sl deH dF= A47] WelrlE
9 Barents—Kara W55 S 4 o] FAEo] dojA wlg &
< TS Bolv =8 dAg o AaAEdS F5 A4 WA 11.8%5 A7
o}

Canada A4 A HFo= AsiAH A AR £ 3ol F+ 7He 22 Al
B2 7 dEd3sk=1], Jakobsson (2004)2 ©]Z ‘perched abyssal basin'©]2} ™3} t}.
71 % 347 Nautilus Basin® 2, 441 3,200—-3,800me] Asi@ Y 9ol 44 2,300m7}
A £E AAEEAG] 9 BEsE BrAE iAHAe FEE Holn, v s
+ Stefansson Basin®Z 44 3,000—3,500m ®9e] siAHIL} 4 2,000m7HA] £

SHE sAEEAY o] EFA R eI o] ¥ gk perched abyssal basine =3l
AHA e 2.3%5 AAgTH(Table 1, Fig. 3).
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2.1.5 3% (submarine ridge)

2o A afgo] A ehE WAN S-S 15.8%0|tf. 2 dH o 2= Gakkel Ridge,
Lomonosov Ridge, Alpha—Mendeleev Ridge 5| At} dAd = A &= o] A

5= Gakkel Ridgex Fram 3@ S &sto] H=3l= olojA= HUlAY U&=
(North Atlantic Mid—Ocean Ridge) A]Z~®l2] A Ao Z Qlth 59 81°20'N, A
7d 120°45'W Laptevall T Q173 Gakkel Ridged U5 <3f(axial valley)
H2aol A 71 728 A 2ZA FAlo] 5,243mol &ttt E=8]S Eurasian Basin®}
Amerasian Basin® %2 %F3F+= “74]¢l Lomonosov Ridge: °F 56Maol 3l A &l <

A ARFERLRE Belol G slowd, TS 2= %R SR

By
Oﬂ/ﬂleri =3|E 7}=2# New Siberian Islands &|&]¢] th&HFH7FA x5} o] 3j
Hel % %it 700m ©o]3te] A4S Holr|x sted, H=d et wg- Fash

03635% H T 4 1,000m oldke] SiE Al EEol2EA 7)o ®WEH(ice

grounding) 1 o] ¢} ¥ E Ao dFom FRAT HAS W2 Ao FHHEY
g, HEsdd P 2 R RS

Alpha—Mendeleev Ridge®A, %2

ol wdstHA] vl H3gk APEALS HRh olet A HESsde diFsel o



" Ry SEA ="l Eol wdxo] 9=t Northwind Ridge, Chukchi
Spur—Chukchi Plateau #3a]l®, Yermak Plateau, Morris Jessup Rise &©] ©o]o] <3+

t}(Fig. 3).

el v e 5S4 A AR FRES 5343 Ady FxE2 sl
2 7eE F dvk (DA 5719 A

2) A $7] old 2 HAste] IAdH 2
wEste ST 5 AAH: (3) 719 FeEdAEI] L Aol 9
=all= Adiek A=A s}l upet

g ols £AE59 #=x2H s

ey vEah 2

2.2.1 Eurasian Basin

Eurasian Basin® 71993 23l vlud 2 I A At} Heezen and Ewing(1961)9]
A ETdelEd  Al=dol HuA YAl HIdz dFdEU=E AS @Rl olFol,
1,800km ©]Ae] dA4AS Hol:= Lomonosov Ridge’t 7|¥% o2 Eurasian HEFHE-
25 "ol u2 dFIxZeldoem A o] st Eejd Aow FAHEo gt
o FY FFAA7] Ame] oH, Gakkel Ridgee] %3 H%9] X o 34 &0l
olgk A7) o]do]l EAet, A gGFY AAA F4S Eurasian Basin® sS4l 9
A gk ok, A Y WA AAT] ol A Ay A tH]E Fsto],
Eurasian Basin®] A|Fx% 37t =29o]-adWE &9 P4z dHs A7 &=
Ao ARMHI Qlrh. o2k whule] wEw, A S FH A 719 chron
24~25 A}olol|l Eurasian BasinollA AlZEAS Aow FAHEY, HHF I &=
1~2cm/yr= wl$- =Hu Aow wolt},

Nansen Basin?} Amundsen Basing 7I2A 2+ UsAE @40 @ afald =
HoolE A JAEHY e FAR HASFES BT QA el
Nansen Basin®|A& 4.5kme] HUF7AE Zt+= EAF0| Barents Sea HlSFHE Ft
oA WAE ™ Gakkel Ridge® Z4%F Hx} F77F #a3sttd, ¥, Amundsen Basinoll
JA ol e BT T/ 1.7~2.0km= A o2 gFA YeEbdth o] X7 Nansen

o]+ Eurasian E O ZHE 3HS F3}

¢
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Fig. 4. Main geological structures of the Arctic Ocean and surrounding

continents. After Stein (2008).

2.2.2 Amerasian Basin
Amerasian %*| ¥ Eurasian Basinol] B3] A 59 R0z EX9 7|43 3l b

3 Ao dE g FSo A% Y&o] ©rt. E3], Amerasian Basin® 1
subbasin(Canada and Makarov basin) % 3% (Alpha and Mendeleev ridges)2] <Athe}t

Sl tig FAR ArRe AEeH R Agae e Anvr FEste] Ao deA 9l

2 eFot ok 4R "HdA, 7P dl® 5= e #A]¢ Canada Basine 9}7]
of sA7} SstHA A e, Canada Basin® A olF =2 FA7| 59,

Alpha—Mendeleev Ridge®} Makarov Basin®] &A% At A F/A G- (horst and graben)



=

2 o]FoF ket sE o= 0.5~2km FAL EHAZo] FAHAL o] sH A
A47] o] A A S 2 thA EarFekA| R, dnkA o R sfjE o] AFX g 2 Fghert

Alpha—Mendeleev Ridge?] 7] W3t 724 (1) dE 714; (2) oA 34
94 4l =& (3) €879 so] AlgrE L 9lth. Alpha—Mendeleev Ridgeol] tigh A=

= =2 17 Y #549-A T-37 Canadian CESAR EAbell o3t g-4d s} wkAL
B EA RS B AE AlgEo] th(Jackson et al., 1985). Bt} FH(1998W)el], Al
of 3 Hul A Arktikas o} 5D RV Polarstern® 7} &5 2% Alpha Ridged] TARZ=
AT o] "HAME F8ll T 320km Holo] usAEEAE N Aw7F FASHA=H,
HAFe £ 1.6—2.7km/secol™ FA= 500—1,200m WA WSS Hol=

WA 7IRkSE flol AAom JAH e HASS drbdow F i S
A= FRE, oF SEs W2, Ay %‘T/_}%L AR FHHa v 94,

A

ol
o
o}

FJurgtel Aol B SEE 4.3~6.7km/sece] WAE Holx olq HRH 2] EAE
AASE Aoz AT ek obkel FH;olYe] oJste] doj ARt AmE B
w, %% Alpha Ridge] A% Ade s 7lgeleks 2ol takel Ael ¢4e] o)
b gink Aol ARY @RSl hEF a4y AR5 A} oF 82Ma F7] Ao}

718 A AR

2.3 B33 ©Ale} dA}

2.3.1 =3 319 (Arctic marginal seas)
8o ojsh Fxo sS4 ©Ali= 17731 Captain C.J. Phipps® FEZ F %9
Hds ol&ste] AAHAY. A AgS HE54S H3EE 5o, Spitsbergen A9

g2 HZo| Ay Adig sjfa WisES whAl HuA o] ofee] i, 2eiA
T2 Greenland <A oA 5-E] White Island7}A 9] sy @55 e} GA7L o] Fol A
(Weber and Roots, 1990). @Al Bl Fo AdERE FHxo H33o thdk sk
71 A (Ursus maritimus Phipps), West Spitsbergen 3¢} East Greenland all#F¢ %
=4, HAzx9 H5 sl FAE X, 9% 574, 183 Spitsbergen FHET
Greenwich Ato]e] FEA} 574 Fo] &delx St

o] 19M17]e Eo] WA H=ao Aol digh A AA Q] AL EE] AlEE ]
Th 1821~1824 #H % 9] Barents Sea® RTHAEE gk FAlgE A7 g Ao 3}
skztel F.P. Litkeol 98] o]FojH i, 18680+ EU2l Carl Koldewey: ice
margin® 54& AFst7] 918t Fram Strait 39S ©AFSFITH(Thiede, 1996). A. E.
Nordenskjoldi= 29 @Qla} ejAjelloz FAE Vega BAUIES olFal 1878 H
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18797+4] Aldglol AerS webA Tromso=Y5-E Bering Strait7bA] dtsfsl&ith. o] &
ARZIZE Eh A F2E wel A5l ol Foixl e, Fol Northeast Passage'z} =
9+ White Seacll A Bering Sea®] &l == 7% 3t} 188237 18830+ U
det=9] Varka SAMN7F @4 Kara SeaollA] -9t 9 &53 235 HHEEY #2
of g 271 ARE 258k tH(Kulikov et al., 1999).
=l Aol =AA Aoy HEAgl el Al AlLARE mAlSA e el (First
International Pola Year (IPY) (1882~18831))" Al o]t (Weber and Roots, 1990).
of YA FoujdE Holgts AWE Ao ATEests didEe] ¢ =7t
of wentowmE g HE 5 glrld S0 =43t @ A4 =9o] Fasite Aol
ol Abdell wet 127h=0] rojste], 133]9] H=SALeE 23]9] HSRALE o] Fol A A H
At oy F #}8HA GALE o] F= A o] el Al1AF IPY AFF e A=Al 3
g FEEs g #AHE FSFeve Aok oldd =¥ A2x IPYANY
(1932-1933) 7} ‘=Al AF-=28te] & (GPY: 1957-19581) 59 Ao & A o
°1X] A Ao
el Aol = AG &F5E5-2 Barents, White, and Kara seas©lA], #A|2x} Al A
xj o] o] 204|7] dut7lol = A& ATt 19201 tholl Russian Arctice] 84 % 4 & Eof
gk AAAD FEAE AR R o, b [k, A =59 FE, el 348hA 24
i

4
d@ @ Arsol FUHol

ully

T BuME EFHAT A2z AANE olF,
Russian Arcticoll Al 9] A= ohA] A3 lon, 5 EHAEY EHES tiv Hx9
THA =wEel 1 F 109 St AA IREATE e 1960dY o2 A|FE A
B AREe T9 3ol HAE P st 54 5 don, o]F o] &t
AW oy, ZgelaEA $7]19 HAEEAAE A7 & A HAG ==

—
©
(o))
\\}

V

A3} 19643 Apo]oll A, Chukchi, East Siberian, L2]3l Laptev seaso|A] & 49
EHE ZoEo] v et nt) A% Y2 AI20 Northwind®b Burton Islandel 2] s}
of FASHAT. 1970 ol = ZAlo} HFE sl Aol A AF=2]8H4 "HAPE 35
At} 19819+ “Atlas of grounds of the Arctic Ocean"7} &7FE+=d|, o] Aol =
AAHAEES] =estety 5WT ofyel FEA-A38tA 54 g g =

ol
_

55 A A Frlo] MEEHA A A7 A4
gkt A FAEAT. 53], 199193 1994 Abo]e],
ara Seas ©AFSFSlo ™, 199319 Kara Sea ©AM71%E
gk ofuj} Kara Sea®] AE{At EHA A& tigh B
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of¢} ol A = 4 Az Wig Fo HASH, A5etH, aAY=sHA A
Alop spstarEe] ofste] R EJAA N, i F-
WAAZ A dHAA ekt 1980 W ®
= AR Al A5 F3eA HALeH, 1
SES AA o8 A7) AFs] AlEsETE 1o
5ol frekalol tiE e o] 23 A EA SN FHEHU ‘:} dHl=, sd- Ao}
FEXE 13 “Laptev Sea System"¥} “Siberian River Run—off—SIRRO"7} Laptev
Sea(1994AF-E #A712))9} Kara Sea(1997-2003)l A 27k AA AT o] 23 A
TEREIAHES AWAQ Bxe 1Yl stXFEF Wstet AE, 33, A-dTgH &

= kel B, @A (Holocene)ol 715 Wstell thet Wate] 9, elal =

Beaufort Sea®} Chukchi Sea &= X3tst= Huntet L7t 553 A o=
1970 o= FBE SAVF FdHAeY, O Ax B o g AaEdE, 1
g A AstA 25 E50] 3= A (Weber and Roots, 1990). 53] Lol dlEd =4
& HA=d, txEAl o2 ‘Arctic Shelf—Basin Interactions(SBI)
£ 4 JtH(Grebmeier and Harvey, 2005).

2.1.2 33| 5943]9(Central Arctic Ocean)
e Hxo "al= 18939, =29 olo FH3F B3kl Fridtjof
A+, Nansene M= AZXH I ZAMA Fram3E o]-831¢]

o #WAGS BARkTh Y (pack fce)& whet EFSHAA

o, ]
Boggild(1906)+= % %= “North Polar Sea"2%-E 43| EH &9 54L& 7|Aste Bl
g 4 At ©5-7], Nanseno] #|&gh &= gL
I aAA=R FeARl AsA BAZE B3 ofgiel FAEe don, o HilAEs &
A G AslE2E 53 Ad= Jdvks ARES g A 549}4

QRS oldslel 90 dpes G
£ B o Faet] 98 A B BRI o ee FAE

A7} e 2Ry dEolth melA 1950tk Ao} shetxiE el 7] %
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o7 A (HEFANA WEEdA oA U2 A FAE sea iced 5= EAE 7I=
2] EF8k= pack ice)S ol&ste] 71Z2AQ ¥}, V14T, ATEesHH AR
T AT ol F 1960 el wl=r} At AT7IRERE M2 ATaketE A}
E THY BHoE dgAls o8 B2 ATEZRAESS FYstr] AlFsiaith

(Jokat, 2004). "] &4 (ONR)¢ EFystz 2 gee] 2A3to 2 Arctic Ice Dynamics

Joint Experiment(AIDJEX), FRAM I-1V, the Marginal Ice Zone Experiment(MIZEX),

the Leads Experiment(LEADEX), the Coordinated Eastern Arctic

Experiment(CEAREX), the Sea Ice Mechanics Initiative(SIMI), the Surface Heat

Budget of the Arctic Experiment(SHEBA)®} #& @e Za|gEdA 7 A ZE QI

el dMl=el 5 el e BAHSS qrshy] Y3 SHEBA ZzI19e] 43

m

_4

[e} a’é‘
Zoll &= MUt WA Des Grosselliers@7F ol 23 14719 &< 93 4 X7
371 = 3} tH(Colon and Curtin, 2004).

AFEHZ FAFES 945 AdolA 39 o83t e AFZ2adqE F dH o,

o5 Tl AMAFHAE HFEe; AL AnkAQl Fxo] w3 ARES AT
uk -

S th(Jokat, 2004).
Tl deAdoZHE 7007 o)de] #H2 HAE Fojso] ¢ Wit AA d5HE

H, o2 Ea) B2a ANAR A%, FEEA, vwhBEA, 10 Ashsty 53
A
—

5
SHA AR AArtel HAE SAEC e ARES g oldd E
¥ Zloldth 1980t Woll= H=3le] AA 9 gt o
2 Qokg o] Z7E Y (Herman, 1989; Bleiland and Thiede, 1990; Grantz et al.,
1990).

19939 ¥} 1999 Ato], SCience ICe EXercise(SCICEX) X2 13el| A= nldl|at 1} 3
At el AEgls seEAE AAEA=HE, & 839 siAEAE USS
Pago(SCICEX—93), USS Cavalla(SCICEX—-95), USS Pagy(SCICEX—-99), USS
Archerfish(SCICEX—97), 22|31 USS Hawkbill(SCICEX—98 and SCICEX—99) <] ¥
st el o8] FAEUTE o] TR ML ice canopy] XS AlEAFH; H5
o] Bu4, et AESH 54 AAE: 2 dejde] 54S st flet

o Ag Aol SCICEX L2I1e F3) 53 H3sst A TA A5 et
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=5
o
ro
ox

o7t &% o AANSA 5, o] Aedststitope] 2 ol it
(@) 1E15

o
Y= A, Gakkel RidgeellAe] #2 shitse] 24, H=dl= st 5748 WeEs9
=71, 28l 25 gkobA = W g S SE5TFEY 2ok &8 A WIE
= T Utk O delbrk, vhditel 2A FH5H SCICEX 4 A5ES EF T8H
‘International Bathymetric Chart of the Arctic Ocean(IBCAO)' & &A&t=d & IS

ST

ZAPAES o] &3 Ao R Yil Hd ol ik B4k 1980 el Solew
o A 43§38+ YMER 80—expedition(Fram Strait, Yermak
Plateau, Nansen Basin && ®AF) ©lF, siFsts, A=+, Ades, 2ga A=
S EAEA S Zhe HA 15709 T8 A "AbEe] H=El s ARA A s H A
TH(Table 3). 1991 A=<l A2 Aoz E L0 =2 Odend @ Polarsterns
7h gEste] 554704 meeted Aesidlon, weH A 2 25 2 A (Foh)
&5 AlEE°] Nansen A, Amundsen #|], Makarov %], Gakkel 3%,
Lomonosove 3%, Morris—Jesup 3% % Yermak thA| TAZFE 5Tt FH o
T IPY 2007/2008 Aol Ao = 2007d¥ 20080 HAlEFo] S o5 &
AbERE HSE AR HAE AR g gt A5 SE B sk Al47)
sk Wt el tigk ol kS S HATH

2.3.3 A|FEA}
SAEAHE ZolARE A5 et FYacles Al : YrE 9
AWt 20m B A7) Wl AW 5 4 Az HFa] 2719 AFsG el o
]

g ARE o otk wekA A7)zt AR B
5 rHst7] f1slA = Al (drilling)ll < &

A47) oAl sFete HAE AR d5& 95
AEA o] Fo 7 AFEAL A 5ol ofEat
W& s Qo HAQh =¥ A5 Zzaf B3 Fasita & 5 itk A&

o], 1980d ] &<, AMURB(Arctic Murmansk Government of Exploration Dr1111ng)9]r

rE
ol

Scientific Production Association "Arcticmorneftegazrazvedka"< Barents Sea©l 4]

2o HARBAIFE St 29k sAlell, AMIGE(Arctic Marine Engineer—Geological
Expedition)°ol| 4]+ Barents Sea®} Kara SeaclA] 4= W7l A|FE A Alste] #|47] o] A
S 5, ddl, 2 240 g BERE g5 gal Ho| FeEreh &
FallolA] 9 B 4o AEELS DB3FE o] PANGAEA repository =2F3l ARO]E
(http://www.pangaea.de)°ll 7% U+=H, F= Kara Sea®l Barents Sead AlF&
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Table. 3. List of selected geoscientific icebreaker cruises to the central Arctic

Ocean. After Stein (2008).

Year of expedition and area

1980, Nansen Basin, Yermak
Plateau

1987, Nansen Basin, Gakkel
Ridge

1988, Chukchi Plateau

1991, Nansen/Amundsen
Basin/Lomonosov Ridge

1993, Canada Basin/Chukchi
Plateau

1993, Nansen Basin

1994, Transarctic (Canada
Basin/Lomonosov
Ridge)

1995, Amundsen/Makarov
Basin/Lomonosov Ridge

1996, Lomonosov Ridge/
Makarov Basin

1998, Alpha Ridge/
Lomonosov Ridge

2000, Mendeleev Ridge

2001, Nansen Basin/Gakkel
Ridge (AMORE)

2001, Nansen Basin/
Lomonosov Ridge

2004, Yermak Plateau

2004, Lomonosov Ridge
(ACEX)

2005, Transarctic (HOTRAX)

2007, Eur. Cont. Marg/
Nansen Basin/Lomo-,
Alpha Ridge

2007, Lomonosov Ridge oft
Greenland (LOMROG)

2008, East Siberian Sea/
Alpha-Mendeleev Ridge
(scheduled)

Ship and country

Ymer (Sweden)
Polarstern (Germany)

Polar Star (USA)

Oden/Polarstern (Sweden/
Germany)

Polar Sea (USA)

Polarstern (Germany)
Polar Sea/Lounis St. Laurent
(USA/Canada)

Polarstern (Germany)
Oden (Sweden)

Polarstern/ Arktika
(Germany/Russia)
Akademic Fedoror (Russia)

Healy /Polarstern (USA/
Germany)
Oden (Sweden)

Polarstern (Germany)
Vidar Viking/Oden/
Sovetskij Soyuz
(IODP)
Healy/Oden (USA/
Sweden)
Polarstern (Germany)

Oden/50 Let Pobedy
(Sweden/Russia)
Polarstern (Germany)

Reference (Cruise Report or
related paper)

Schytt et al. (1981); Bostrom
and Thiede (1984)
Thiede (1988)

Phillips et al. (1992)
Anderson and Carlsson (1991)
and Fiitterer (1992)

Grantz et al. (1998)

Fitterer (1994)

Aagaard, Barrie, and Carmack
(1996) and Wheeler (1997)

Rachor (1995)

Backman et al. (1997)

Jokat (1999) and Jokat et al.
(1999)

Kaban'kov, Andreeva, Ivanov,
and Petrova (2004)

Thiede (2002)

Gronlund (2001)

Stein (2005)

Backman et al. (2006)

Darby, Jakobsson, and Polyak
(2005)
Schauer (2008)

Jakobsson et al. (2007b)

Chief scientist: W. Jokat/AWI

ol HAS5E A37], Wely], Febr], Efteolotrr] AFES] Ak, $HE, AEFE, 1

23 fF71ea 59 A85E HAE 5
M3 T A AFEES 1993y 79| == 9o]-1

Fram a3 /Yermak A Ao o]Fojzl ODPol Leg
151 gAfolt). o] BAlE 5SS ¢35te] ODP A]5491 Joides Resolution@ 7} &= 24l

o] By Eukt 19 % (High Northern
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L

AFHF(2~12 kHz) o S35 ARESte s AFaAd s Al AFAF 54
= 54, HWiTx 4 & AR dEFe v 8% Holt(Damuth,
1975, 1978; Chough et al., 1985; Pratson and Laine, 1989). i
oA TEE= TAPHES HAESY Dot 5ELE xpolo A Aot O]% B4 =
ol EA A 9 HAA7|E wred st (Damuth and Hayes, 1977; Damuth, 1980;
Chough et al., 2002; Lee et al, 2002). %3 WHAMHS 543 &3 Fizlels X5
2 AT HAE A% AW XFe tiFd AHARE AlesiH, AT FH
(morphology )< E| A A9l AAAHQl A Zgof st ARE A Frh(Damuth, 1978;
Chough et al., 1997; Shinn et al., 2007). W&t 3134 g3} GAfol A Aojxl &3
54 Al47] 3715 FAE AR (s H3)ASY HYE 54, 9 2 HAHEE
S oldjste=d 712AEE o] &Hh(Damuth, 1975, Pratson and Laine, 1989; Chough
et al., 1997, 2002; Lee et al., 2002; Shinn et al., 2007).

3.1 d7AE & FHAMEH|

3.1.1 947X =
ARHAZe wadegds 54 EAo AgE ARt 20119 8ol AAE A2x

w3a) wa) Bl AAd UHEN AWE dHow sfeAt S (Fig 5)& w4
S5Qlnh SR EE AW o Hu) 70m FEAA Frpso] e,

3.1.2 BA}A]
D5 a3 AF eI AR = 1960 Y] kel Adxe] AL &l kEk 9
R AsrA Aqte] A o]8% i QtH(Damuth, 1975, Pratson and Laine, 1989;

Chough et al., 1997, 2002; Lee et al., 2002; Shinn et al., 2007). 1960t IF-ukof A
19807+ &8¢ 7)o aalsd AR &AL A= 3.5 kHzol w35 ARS8t
Aok 1980t Fuk~1990Wdth Znkel Z7]9] Au|E MAEaAt 2~10 kHze| 2vid)
o9& AEsh= Chirp W29l AvE 7233 tH(Schock et al,, 1989; LeBlanc et al.,
1992). o] WAe] A= 2~10 kHzo F3HAS SAlo R aiAolA wALE &
3 Fol 2~10 kHz® S3digduts Ay dair Al o2k WAL 7]E9 3.5

.
KHz9) &3HE olgshe ulud gute] F3zold F/hAm AHEE FPAA
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Fig. 5. Location map showing the trackline (a thick line) of SBP profiles analyzed in
this study.

sl 'k gAE el A Aol wet vk E(mount) FEfSE =) (towing) FH
= TYEFAVIE B2ARY VI A G7Edd FEE A Aeta

e S3sFA71E o] FFKedA] 21 tdr, 23 dys EY FHE 3=
o] JEFS wol vA drh webA B FeRt wo] Z)Ad FE neE FEolA

el e vkl ofdl 7] FE = wbabule] 5&94 5S4 (echo character) dnt

Hog A EF(bottom)} I 352 A Z(subbottom)olA Q&= WAL R FEE =

g, ol wAtatEe] WA (clarity) = WAMGE, SHASA, I, 2o sfAAF
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52 R so wysge]l RRET. BRE SR AAF 2FEAN dus
Nesta AL RIS A o 7 Yol I Y gl B AN @
o o] BN AFHAE ATt Jow oF o] FEAh BFH S 47
A8 sotete] Ame] S REEE Ao

oWl 19709 o|F EFsh® wald BAve] 545 ofd ATA(e], Damuth

and Hayes, 1977; Damuth, 1978, 1980; Chough et al., 1985)°] &3] 23 & o] &

A9 A H WAUE, HA% 22, 487 F)o daw.

HEd g 5% HAANESS AAZCRE 7 §e 28 zh= Adgol g5 o
B2, "ap HFog oA g FEee 4 150-300m Wl $1X e h(Fig. 6).
E5e A xHS vlwA FEstal wfg- gnkek 7175 zton, I H o R Al
nel zZhe vlEoly AAZF tha EREYE e Zo dAFRrE ddsriz gt

(Fig. 5).

ZAMA Gol A HEB TS XA (Chukchi Plateau)® A H =, XA = Ht
A2 700m HelelH, HEM-wdE W] FEHS o 470km, FF2 oF 180kme]
A o] FZo|= o] HaPst wsko 7 A= H (Northwind Ridge) 7} e

st gk wrgssEe AAUAG vs) Fo] 2/3 YER Fu FWAPel o B

oo
Y

%0 % F YA (Canadian Basin) 9} okl d=dl Hl442 of
Hal A EA4S B ady AYuE dEa
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Fig. 6. Physiographic map of the study area.
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Fig. 7. SBP profiles from the inner (A) and outer (B) continental shelf showing

stratigraphic units and seismic facies (echo types).

3.3.3 B+ I (seismic facies)

S TIA
e gAt [IAE 2FgF 2k (semi—prolonged) ¥ o] FAA YElE S AZEA o]
g S AET vAbEeE 1S A mell 2 yehdes o] Jad Ui gkaL

o2
fol

2
9402 BthFigs. 7, 8). W WAThY el ¥ WAl FAsAE 2o
WAbE e Aol tha oFstam ok shbEel Qi ASE duh W wlste SW
A%y e vha Bl BAS -

Hoz e HEE gt o9 e wupge
T S IIDAA FAsHA YEh™ (Fig. 7), A4 o2 s

o] AR 299 % HARTHFig. 8). UHEE x| A (T2

= Aol Hersla wjEskA| vk, falo] Zlojx|= QuEEow ZAE thio I

ol PR Ao BiAets] e

it

(undulation)& Ho|w, thHAPA X
| % 3k},
A= FPst 135 L UlF WAL B A Eo] dAHS uel HASAEA siAAE S
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Fig. 8. SBP profile from the continental slope showing type IIA and IIc seismic

facies.
AZo 72 A E G (Embley, 1976; Damuth and Embley, 1981; Piper et al.,, 1985). &t
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Table 4. Sediment recovery of gravity cores.

_ Onboard Corrected Number of core
Station Water depth (m) Recovery Recovery sections
(cm) (cm)
01A 111 563 548 4
01B 111 463 3
02 320 470 466 4
03A 423 250 2438 2
03B 455 450 3
16A 1815 351 3
16B 1821 392 3
18A 435 207 2
18B 409 67 1
2 & Wb glon, FEgh Aoy HA A AAWE Stoms AEEA o=

4.3.1 A4 2(Fig. 10)

A 2= 4l 320me] AiFE Al fAsh=d, A 1AeH FAREE B TIA
7} A8k K Fdoltt, A|F7]o 93l FTE EHAELS E 466cmEA, EAAAHORE AA
1ol Aol wa7pA s G5 =g I ke slgEch FAAAE Yo S Ak,
72 22 AEudd HASLRI HAE dAdt 23 yepdoh, gy A 1949}
g2 HA = 4 et Adwstel TR AARTE #EHE v 53] AFHAE
?7* ol & 3ufel AbdYAFe] vehvb=dl, 2 S F= 10em umo]uq, u}=g]

o gate]l Fxy} Sotow HAHCTH o} AAHo|xE= @ ul thekd FAe =
g7} REH o2 el

4.3.1 A3 3A(Fig. 10)

AR 30 A oF 420me] dFEAN Ao A=, thae JBe QAR gy
Fe AR 29 FAREE TIA BFo] $AIE A Goelth. A[F7]el o) 39 HA=S
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Fig. 10. Preliminary visual observation of gravity cores.
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