W Durham
University

AR

Durham E-Theses

Investigation of the North Atlantic Heinrich events
using molecular approach

Kornilova, Oksana Viktorovna

How to cite:

Kornilova, Oksana Viktorovna (2005) Investigation of the North Atlantic Heinrich events using
molecular approach, Durham theses, Durham University. Available at Durham E-Theses Online:
http://etheses.dur.ac.uk/2762/

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-profit purposes provided that:

e a full bibliographic reference is made to the original source
e a link is made to the metadata record in Durham E-Theses
e the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support Office, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107
http://etheses.dur.ac.uk


http://www.dur.ac.uk
http://etheses.dur.ac.uk/2762/
 http://etheses.dur.ac.uk/2762/ 
http://etheses.dur.ac.uk/policies/
http://etheses.dur.ac.uk










Chapter 2

Figure 2.1 Overview of the methods
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Figure 2.2 Relative yield of pigments in screening factorial design
normalised to the highest value (at 80°C, 16 ml solvent and 5 minutes
extraction time). Empty bars represent response at low temperature,
shaded bars - at high temperature, and patterned bars- ultrasonic
extraction (three rounds (US) and one round (USx1)).

\
+ i §
.
.
\
o
alllow hight highv tv T tT vT vtT Us USxl1

extraction conditions



Chapter 2

Figure 2.3 Representation of the standardised main effects in the factorial
design including two- and three-factor interactions. Dotted vertical line
indicates the statistical significance bound for the effects - tabulated F
=6.115 (at 95% confidence level) (Miller & Miller, 1993. p.223)
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Figure 2.4 Relative yield of biomarkers (O & dashed line - C;,,+C;.5
alkenones, 4 & solid line - pigments) using ultrasonic extraction (US) and
microwave assisted extraction (MAE) at different temperatures, normalised to
MAE at 70°C for alkenones and at 110°C for pigments
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Chapter 2

Figure 2.5 UX,.’ plotted against extraction conditions - sonication (US) and
MAE at different temperatures.
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Figure 3.2 a) Core descriptions and sample locations. Bear Island Fan. (O Cofaigh et al., 2002). Core locations are
provided in Figure 3.1 and Table 3.1.

Copa |Hape . &
R BV g g L
0-3ecm— st F— 71—
(22N (R
. -
SHVHAGE T
spvieseal - T
joS—
i =
bl REUICH2e ] SN B
v o - )
:;ﬂ..:ﬁ;xlwt ...h
w T
e | .
130-133 cm— {0 =TT
143-147 cm—» o .
1 4 o °
MY
s
o .
=
5 Lo
=~
w o
[~
Py .
& - ° o
225-228 cm—s | "R
o o
2444 .
o S
Loa
@
&)
300-303 cn—» 4 - O
e o .

JR51 GC 08

JR51 GC 10

- £ ry
Stagh
e R
0-3cm—>v [ u
YRS IHlH, Sl
s
1574 HHHHH
% B o I
lemm cm—»> avan v,wa...... o nu
77-79 cm—*> ° .
. o
1t o °
- o
130-132 cm—» e -
o
1 4 °
. Y
-
&
[-J
(-]
190-192 cm—» . )
o
. (4 § J

mo_gas !mea
oo

JR51 GC 11

0-2 cm—> Tyt i 0-2 cn—»»
JoYRRR] T =
1DYRS | .
16| |.|lll WAVIWQ OB-"
g [ 48-50 cm—»,
60-62 cm—> | sye [ 2n]" )
75-77 cm—» ° e
1 o OO Rl
e o 120-122 c—»
150-152 cm—15 . o 150
C -
bs]
) 180-182 cm—»
o . e
230-232 cm—» .
ho (] J
Graphic Lithology Sedimeatary Structures

] Feun

D Parattet ﬂ Mottiing m Ciasts
B Soft sediment

JR51 GC 12

Cowir |©

raviescy]”

rovewe|

7 HYRENY
YA

LOYRACS L.

Gontacts
m Sharp contact
oﬂna.o:m_

Fswama [Coars  [7] sonomen [ St B S msaa

¢ 191dey)



Figure 3.2 b) Core descriptions and sample locations. Scoresby Sund Fan (O Cofaigh et al., 2002). Core locations are
provided in Figure 3.1 and Table 3.1.
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Figure 3.4 b) Scoresby Sund Fan. Gas chromatogram of the saturated
fraction of representative extracts of hemipelagic (A), debris flow (B) and
glacial till (C) sediments. UCM — unresolved complex mixture.
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Chapter 3

Figure 3.4 ¢) North Sea Fan. Gas chromatogram of the saturated fraction of
representative extracts of glacimarine (A) and debris flows sediments (B).
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Figure 3.4 d) Svalbard. A) Gas chromatogram of the saturated fraction of
representative extracts of debris flows sediments. B) Sample C1H2-90 cm.
UCM- unresolved complex mixture.
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Figure 3.4 e) Baffin Bay. Gas chromatogram of the saturated fraction of
representative extracts of debris flows sediments from two different cores.
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Figure 3.4 f) Labrador Sea. Gas chromatogram of the saturated fraction of
representatir4S7yhbnme extracts of hemipelagic (A), debris flows (B) and

ice rafted-hemipelagic sediments (C).

A Hemipelagic

Retention time

v

B HU87-025-07p Debris Flow

v

Retention time

C HU88-024-02

32 33

IRD+Hemipelagic

Retention time

v

22






Okasana V Kornilova PhD Thesis

"S[OqUIAS 91} UBY} IO[[BWIS dJB SIeq JOLIT
"QUOUSY[R PojRINjESUNEI}d) Y} JO SOUEPUNQE dANE[AI — VL8 of ‘sououay[e pajeInjesunip pue pajeInjesunt) [ejo) jo
uonenuaouod — L7 ¢ L8 Jursn ajewnss amjeroduwo) ooeyins vas — 1SS (8661 “7v J2 Sury) uoqres siuesio [ej0} —
DOL "MO[ SLQap — J( ‘duLrewtoe|3 — WO “o1fe[adiwey — JH "Ueq €dS YUON Y} WOoIf 90¢8 JNH 210D *9°¢ N3y

ntdd.,_l-
[001
4d I
— — T — paddd o
wo = [09
%_%”
L0
vl ..N.r " or | ‘ooL ozL 08 |Lb oL 6|v0 seo " G0 §Z0
weIS0)ewWoID sen) V€q 0, | (B/BU) DX (0.) 1SS | AN (%) D0L |90€8 WH

14

































Chapter 4

Figure 4.3 Gas chromatograms and chain-length distribution of n—alkanes of the
representative samples of the HL and ambient glacial sediments from the core
SU90-09. N-alkanes are marked with numbers corresponding to the number of
carbon atoms.
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Appendix 1

Appendix 1. Special laboratory equipment

MARS 5 microwave accelerated reaction system equipped with Greenchem
pressure vessels with 100 ml Teflon liners was used for microwave-assisted
extraction (MAE) of sediment samples. MAE allows to process up to 14
samples simultaneously (20g of sediment maximum) at controlled
temperatures with magnetic stirring.

Labconco Centrivap® concentrator was attached to a cold trap unit (Labconco
Corporation, Kansas City, Missouri 64132, USA) and a KNF Laboport
vacuum pump (KNF Neuberger, UK). The system eliminates solvent from a
sample by evaporation at low pressure. Centrifugal force prevents bumping
and heating can be applied to speed the process. Typically, a negative
pressure of 8-10 bar was used for ~20 minutes without heating (to remove
DCM) and then with heating to 45 °C to eliminate MeOH. Up to 36 samples
could be processed simultaneously.

A custom built vacuum chamber was attached to a cold trap unit (as above)
and an Edwards RV5 Vacuum pump (Edwards, Crawley, Sussex, UK). The
system eliminates water from a sediment sample by sublimation at low
pressure (lyophilization or “freeze drying”). The system had the advantage
that hundreds of samples could be dried during ~48 hrs.

A vacuum manifold (Alltech, Carnforth, UK) with nitrogen blow-down was
attached to a water pump and cold trap. This unit was used for removal of
small volumes of solvent from GC vials.

A Grant Boekel BBA Block heater (Grant Instruments Ltd, Cambridge, UK)
was fitted with a custom made manifold for nitrogen blow-down. This unit
was used as an alternative to the Labconco Centrivap for the elimination of

solvent from up to 24 test tube samples.
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