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Neogene Glaciation
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Large-scale Northern
Hemisphere Glaciation
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Glacial Impact on
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Neogene Glaciation (~15 Ma)?: Evidence from the Fram Strait

i : IRD Accu rate T
(>0.5 mm g cm-2 kyr-1) Rock Eval Tmax (°C) Reflection in oil

% R
0.0 0.1 0.2 0.3 410 430 450 470 WO
1 1 1 1 1 L 1 L 1

12 : : : : : :
| ,%_. 169 12.08 Ma
12 5 -
0,

13+ 01 05 09

L A pa 135 o 87 151 Ma
g

¥ _ ok 5 -. s | ) [=3

TR T Y 14 Onset of § d

Source: distal, long transport, 1 glaciation o |

iy
glacial 14,5+ Source: Barents\Sea

167 165ma  |Slump?
M e e e e e )
<
i £ 8
© _
15.5 0
07

Samples

16 16-
J g =]
16.5- Slum X
] .
. H 0,
Source: proximal, short transport, 17 ‘ ‘ ‘ ‘ ‘ 01 05 09
fluvial Age (Ma) 10 20 30

Kaolinite (rel. %)

Winkler et al. 2002

Ice Sheet History




Extend our stratigraphies:
Another tripartition

ODP Sites 644/642 (Vgring Plateau)

Fronval & Jansen (1996) Ice-rafted debris
(>125 um No./g Sed.)
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* First evidence for
Neogene glaciation
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- Large-scale Northern
~ Hemisphere glaciatio
(~2.7 Ma)?




Margin Development — western Svalbard

Ice Cap
IRD

Hemipelagic Sedimentation

'

>2.5 Ma
IRD (ODP Leg 151)

861

Ice Sheet

Glacio-fluvial drainage

Mass-wasting

<2.3-1.6 Ma Debris flows
986 e
: Ice Sheet
<1.4 Ma Sediment supply by fast Repeated advances

flowing ice streams

De__b_ri_s flows_
986

Butt et al. 2000




A
Varing Plateau
Ice-rafted Debris 60°N 70°N 80N
(>125 pum No./g dry Sed.) ' :
%5040 2000 4000 6000
2.0"ﬁ e

~ | 85 oz

2.4

2.6

2.8

3.0

642/644

3.2

Jansen et al
3.4" (2000) I 1 g 1 I |
0 10 20 30 40
Ice-rafted Debris (>63 pm %)
Yermak Plateau

Ma

Ice Sheet History Kniesetal. (2002)




Shelf
break

Slope Coast Inland

—0

Debris flows

Turbidites Tills and glacial
marine sediments

Glacial marine 2

* Large-scale
intensification
of Barents Sea
glaciation at ~2.7 Ma.

* First evidence for
Neogene glaciation
on the N Barents Sea
shelf at ~15-14 Ma.
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ODP Site 93"0

Vogt et al. (1994):
Iceberg ploughmarks 1
(450-~850 m bsf) -
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ODP Site 93"0

Data from 1997 (Flower 1997) Site 910A
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Main Conclusions:

Vogt et al. 1994: iceberg plowmarks <450 to ~850 m water depth

Vogt et al. 1994: 400-600 m grounding ice sheet, N-Svalbard

Flower 1997: Overconsolidation in Site 910A due to ice sheet
grounding prior to ca. 660 ka (MIS 16/17)
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ODP Site 93'&0
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Main Arguments:

Kristofferson et al.: ”We infer that deep draft icebergs exiting the
polar basin removed this part of the stratigraphy
prior to and/or during MIS 16 and redeposited
the material as a wedge to the west.



ODP Site 910
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ODP Site 910

Age (*1000 years), 910A
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Conclusions

* Deposition of potential
source rocks during
the Mid-Miocene
Warmth (~17-16 Ma).

* First evidence for
Neogene glaciation
on the N Barents Sea
shelf at ~15-14 Ma.

o Large-scale intensification
of Barents Sea glaciation at
~2.7 Ma.

» Episodic events of methane
hydrate instability after repeated
glacial loading and pressure
release during the Quaternary
(<900 ka).
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