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Obliquity paced contourite cycicity in Antarctic sediments from the
Wilkes Land (IODP Site U1356) during Late Oligocene
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IODP Expedition 318 drilled seven sites in two tran- 3 REGIONAL CONTEXT , _
: . . . - Normalized power for the Amplitude for the (d)
sects across the Wilkes Land (WL) margin of Antarcti- GA229-07 THO3-23, 2036.32 THE33, 235.33  THO3-10, 5559.34 ¥ obliquity tuned eccentricity-tilt-precession Z1/Ba Timzzg;ain e
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of the Cenozoic Antarctic glaciation in response to cli- SN I I ) OFwmampinde  FEET R e E.s .gREE. . B @3 2
ICE SHELF matic changes, including major transitions. Our study Base of slope y £ & : & f .
b il focuses on characterizing sedimentary processes and I".;l B = 25400 >
ROss sk, environmental changes accross the warm late Oligo- . : 2 ; i
| cene event (LOWE) at Site U1356. 5.50 11:' ' T
_ _ = S o =i 253Ma —mg [ s
Our analysis comprises cores 68R to 72R (640 to 690 | fﬁ g5 8% ' 0
mbsf) that span about 1 myr (25.2-26.2 Ma) Tauxe et .00 -.E = ;
| § \ . . . .
Balleny - al. (2012). Sediment cores were studied using a detai- 2 g
100(; led facies analyses, X-Ray Fluorescence (XRF) co- | ) , v
e — |, 160° 1500 re-scanner data at 2cm resolutioVn, X-Ray computed o0 i} i} f
tomography (CT-scans), and Scanning Electron Mi- & 3 T 3
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1007 Expeciion 316 Escute el 201 on the Al Coos o for the interpreted stratigraphy is provided by theiine- | IR : =
' el : ) ' gration of results from Site U1356 with multichannel | Base of slope 'm”{;'r'ggo‘:]”ﬂ ridge  (b) B e l a | gé
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SEDIMENTS, SEDIMENTARY PROCESSES, R 1P 1= " [T T e
GLACIAL & PALEOCEANOGRAPHIC HISTORY (9575 prptRTI PEVERS
!- Vi g =3 e 1.20E400 iquity solution
drift S o ( ) S , 100 Kyr (?.Ell?arg aI.,|2§)04)
° ' f-\ N :/ . 40 Kyr
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i o FS ® Sedimentation is characterized by an alternation be- | T e e i (T; S (2“312) Chron — chiz s0%
. . . | r 4.00E-01
Yo, M ca _grain size” tween two facies (Facies 1 and 2) that based on their se- ioo :(00 io i3 ) || A o [
640 71U - 11— I Lolobilolsd dimentological, geochemical and biogenic characteris- TR = R AL RVARE S 4 71R6 | 678.08 | 26154 | 2599 | CBn2n(0) ]| “““i e e %,
. . . . . N 1g. uitichannel seismic proftiie -VU/.
63 = tI_CSI arz [n’f[erplretgdl e> %(_)tntountez dGSOSII’ted tdurmgdgla - Fig. 4: (a) EHA and (b) MTM (Meyers, 2014) spectral analysis on Zr/Ba data. EHA normalized power with 300 time window with 3 DPSS tapers. (c)
- ’(Cel?jl 3;0(;';“2;9 raeCSI?)ec(::E[)iCellylons GUIRSICC IR OMAIONIIOCC e Bottom current sedimentation at site U1356 has been des- Amplitude forthg eccer\tricity—tiIt—precession ETP solutic?n caIcuIat.ed forthe s.ame time period (Laskar et.al., 2004). (d) Astror?omical correlation
; : cribed since the early Oligocene (Escutia et al., 2011). (I;fthde U1 32?( sgctlon W|t2 Zr/B.a c'nlo‘atalﬁlter at (me.flcyzlleJ\c/w;ch1t89e6c;bllqtilty SdOIl:t(l)O5n (I;asklar ?t )a;\./,|20041. TL:nlpg of ir./Ba recorc(;(lln. dspthdscalﬁ_) and
= . . . . . HOWGVGF, mUItiChannel SeismiC reﬂeCtion prOﬁleS ShOW that anNdpass erln.g We.re onein Ana ysenes E.il ard et al,, , centered atv.om/Ccycie. (e agnetostratigrapnic age model IS Dased on lauxe
= No ice rafted grains (IRD) from icebergs or sea ice have been observed in both e SR G, A T O i et al. (2012) and is calibrated to the Geologic Timescale 2012.
650 Facies. This contrasts with early Oligocene sediments that contain IRD and dyno- b tormit pWL LSJJ 4 tarabl d the Adell _ _ | _ _
69 = cists indicative of ice rafting and sea ice (Houben et al., 2013). This observation e 1= USSR e Ll SIS L _tf_e Y Spectral analysis on the Zr/Ba and other elemental proxies, was carried out for the magnetostratigraphic age model pro-
“ suggests warmer conditions with less or no calving from glaciers reaching the , E'ﬂ Block. We interpret this to rfecorSSal\r/]I '”tzgs' ication In vided by Tauxe et al., (2012). The spectra revealed frequencies around the obliquity band but also the eccentricity and
1 = coast or glaciers inland during the late Oligocene. HE fottO{n \c;\l;[r%n; 3C.tf|;/|ty sttartlng a ttert dyr. 3 ove l#:COH(; precession.
: I formi - rift crests migrate towards the south an . . . . i . .
= (b) sedimyent i . morg apparent A band-pass filter of the Zr/Ba ratio was tuned to the astronomical solution for obliquity. After the tuning, an alignment of
= L Preservation of Carbonate in some of the se- . the long (405-kyr) and short (100-kyr) eccentricity terms and precession occurred. This indicates that the cyclicity in the
660 1A Core 71R-2 Qx\é\ %(y% diments from Facies 2 could be explained by The studied sedimentary section between 26-25 Ma co- elemental composition of the sediments record the orbital forcing. The strong obliquity signal suggests that the alterna-
/0= e (S Clcipgy C\;\é& the presence of at least two water masses, rresponds to the seismic unit deposited between unconfor- | tion between facies is indicating the Glacial to Interglacial variability. Obliquity-driven cycles point towards intergla-
© N sypportlng Previous paleoceanographic stu- mities WL-U4 and WL-U5. Therefore, sediments are depo- cial-glacial ice sheet and paleoceanographic conditions recorded by significant sedimentary changes in the U1356
dlerS] that CO”Z'SGBW’[ fast at th |atyer Wean sited after the observed current intensification in this ~ record.
with a proto- ntarctic Bottom Water - - 1] - . o . . Ty . . . Ly
SE undersgturated with (respect (G S \Tvir%g at 28 Ma but before the shifit observed above ~ We show the obliquity driven glacial-interglacial cyclicity prevailed in the Late Oligocene Wilkes Land. This shows similar
o — . . .
670 - bonate) and a warmer NCW (North Compo- ..& | processes that have been reported for the Oligocene record in the Ross Sea (Naish et al., 2001, McKay et al., 2009).
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ioturbation . Under these conditions, sediments
= from Site U1356 would have been directly in- i ' TAKE HOME MESSAGE
= fluenced by deep water formed near the An- | ® Sedimentation during the LOWE (between 25-26 Ma) is characterized by an alternation between two facies interpreted to have been deposited by bottom-currents.
tarctic margin (AABW) except during some
— interglacials when warmer North Component ® G(lacial sedimentation is characterized by Facies 1: Clay with silty laminations. The preservation of silty laminations is interpreted to represent fluctuating bottom current intensi-
e Water (NCW) would have influenced Ca pre- | ties. Interglacial sedimentation is characterized by massive bioturbated silty clays.
servation in this location. =" SR , _ : _ e _ _ _ : _
}.L ® Seismic profiles provide a regional context for the development of contourite deposits in this margin. Sheeted contourites prevailed from the Early Oligocene until after 28 Myr
Because our records do not support when we see evidence for the build-up of drift deposits (mounded, plastered, etc...) around highs in the acoustic basement.
— SEM IMAGE F2 iIce-sheet reaching the margin in this sector | : oo : . : s : " : : : : : .
iRr 1o LB Densit ) Lack of IRD in these Facies in comparison to early Oligocene conditions points to warmer conditions during the late Oligocene with less calving from glaciers or glaciers inland.
. i R . ® 1V o g 0/142 Sy of the WL we suggest the proto-AABW origi- P y U9 P J J J J J
(—) Ht Sized matrix wi . ITF -
5 A eworked nannofossiis.  NAtes I the Ross Sea spilling over to the WL. £ Preservation of carbonate in some intervals of Facies 2 is explained by the presence of at least two layer ocean with a proto-AABW and a warmer NCW in support of Pekar et
©«—>®  Fig. 2) (a) XRF plot against U1356 log, (b) Detail of the core Facies with al., (2006). For most of the section the site is under the influence of a proto-AABW, except for some events when NCW would have influenced the preservation of Ca. Becasuse
CT-scan. (c) SEM image extracted from Facies 2. our records do not support ice sheets reaching the margin in the segment of the Wilkes Land, we suggest this proto-AABW originates in the Ross Sea and spilles over to the
Wilkes Land margin as it does today.
Lithological Contacts Bioturbation Nannos IRD sul\s/lggntietgiiﬁt XRF-Scanner elements concentration| Formation Facies interpretation _ _ F , _ _ , . _ e
description Top Bottom Msy Zr Ba Ca process i @ High recovery between 26-25 Myr ago allowed to conduct the first spectral analysis in Late Oligocene Antarctic sediments wichs shows that glacial/interglacial cyclicity is paced
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bioturbated o L : s : 1. Arndt, J. E. et al. The international bathymetric chart of the Southern Ocean (IBCSO) version 1.0-A new bathymetric compilation covering circum-Antarctic waters. Geophys. Res. Lett. 40,3111-3117 (2013).
peED and.cro.ss- SHEIIEE amination=/HEeuiation=)i Rgzet ey InEmElEe eIy cI;urreInt f.IOIWS L' REFERENCES 2.  Escutia, C,, Brinkhuis, H. & Klaus, A. IOD)I/D Expedition 318: From Greenhouse to Icehouse at the Wilkes Land Xntarctic Mar%in. Sci. Drill. 159—23 (2011). doi:1 O.2204/iodp.sg.1>£.02.201 T
bedded laminations preserved and a S0 glacia | 3.  Houben, A. J. P. et al. Reorganization of Southern Ocean plankton ecosystem at the onset of Antarctic glaciation. Science 340, 341-4 (2013).
melting 4, Katz, M. E. et al. Impact of Antarctic Circumpolar Current development on late Paleogene ocean structure. Science 332, 1076-9 (2011).
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Table 1. Types of facies differentiated by physical, geochemical, and biological character and their interpretation in terms of sedimentary processes and paleoclimate.
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