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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)).
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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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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.
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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.

A Hemipelagic

29
is
31

Response

v

Retention time

' [ B Debris Flow  |°®

Response

v

Retention time

C Glacial Till

Response

Retention time >



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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