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Chapter 2 

F i g u r e 2 .1 O v e r v i e w o f the m e t h o d s 

W E T S E D I M E N T 
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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 ทา I ո utes 
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 (บSx1)). 
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Chapter 2 

F i g u r e 2.3 Rep resen ta t i on o f the s tandard ised m a i n e f fec ts i n the f a c t o r i a l 
des ign i n c l u d i n g t w o - a n d t h ree - f ac to r i n t e rac t i ons . D o t t e d v e r t i c a l l i n e 
i nd i ca tes the s ta t i s t i ca l s i g n i f i c a n c e b o u n d f o r the e f fec ts - t abu la ted Fcjįt 
= 6 . 1 1 5 (a t 9 5 % c o n f i d e n c e l e v e l ) ( M i l l e r & М Ш е 巧 1993 . P.223) 
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F i g u r e 2.4 R e l a t i v e y i e l d o f b i o m a r k e r s ( О & d a s ^ ^ l i n e - C37.2+C37.3 

a lkenones , • & s o l i d l i n e - p i g m e n t s ) u s i n g u l t r ason i c e x t r a c t i o n ( U S ) a n d 

m i c r o w a v e assis ted e x t r a c t i o n ( M A E ) at d i f f e r e n t t empera tu res , n o r m a l i s e d t o 

M A E at 70°c f o r a l kenones a n d at 110°c f o r p i g m e n t s 
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Chapter 2 

F i g u r e 2.5 UK37' p l o t t e d aga ins t e x t r a c t i o n c o n d i t i o n s - s o n i c a t i o n ( U S ) a n d 
M A E at d i f f e r e n t t empe raณres . 
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Chapter З 

F i g u r e 3.3 a) B e a r I s l a n d F a n . A b s o r b a n c e spect ra o f represen ta t i ve ex t rac ts o f 

h e m i p e l a g i c a n d debr i s flows sed iments . F r . ― H P L C f r a c t i o n (See Sec t i on 2 .2 .2 ) 

% F r . l HEMIPELAGIC 

JR51 GC 08 0-3 cm 

ร 30 

DEBRIS FLOW 

• c 08 222-225 cm 

Fr.4 5 

380 500 
Wavelength 

600 700 800 380 500 600 700 800 

11 



Okasana v K o m i l o v a PhD Thesis 

F i g u r e 3.3 b ) Sco resby S u n d F a n . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts 
o f h e m i p e l a g i c a n d debr i s flows sed imen ts . F r . - H P L C f r a c t i o n (See Sec t i on 2 .2 .2 ) 
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Chapter З 

F i g u r e 3.3 с ) N o r t h Sea F a n . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts o f 

g l a c i m a r i n e a n d debr i s flows sed imen ts . F r . ― H P L C f r a c t i o n (See S e c t i o n 2 .2 .2 ) 

GLACIMARINE 

画 8 6 0 6 62 cm 

DEBRIS FLOW 

HM7908 230 cm 

380 500 

Wavelength • 

600 700 800 380 500 600 700 800 

13 



Okasana v K o m i l o v a P h D Thesis 

F i g u r e 3.3 d ) S v a l b a r d . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts o f 
debr is flows sed iments . F r . - H P L C f r a c t i o n (See Sec t i on 2 .2 .2 ) 
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Chapter З 

F i g u r e 3.3 e) B a f f i n B a y . A b s o r b a n c e spect ra o f rep resen ta t i ve ex t rac ts o f debr i s 

flows sed iments from the t w o cores. F r . - H P L C f r a c t i o n (See Sec t i on 2.2.2) 
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Figure 3.3 f) Labrador Sea. Absorbance spectra o f representative extracts o f 

debris flows and H I (IRD+Hemipelagic) Fr. ― HPLC fraction (See Section 2.2.2) 
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Chapter З 

Figure 3.4 a) Bear Island Fan. Gas chromatogram of the saturated fraction 

o f representative extracts o f hemipelagic (A) and debris flows (B) sediments. 

U C M - unresolved complex mixture. 
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Figure 3.4 b) Scoresby Sund Fan. Gas chromatogram of the saturated 

fraction of representative extracts o f hemipelagic (A) , debris flow (B) and 

glacial t i l l (C) sediments. U C M ― unresolved complex mixture. 
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Chapter З 

Figure 3.4 с) North Sea Fan, Gas chromatogram of the saณrated fraction o f 
representative extracts o f 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 т іхШге. 
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Chapter З 

Figure 3.4 e) Baff in Bay. Gas chromatogram of the saณrated 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 o f 

representatir457yhbnme extracts of hemipelagic (A), debris flows (B) and 

ice rafted-hemipelagic sediments (C). 
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Chapter 4 

Figure 4.3 Gas chromatograms and chain-length distribution of n-alkaneร of the 
representative samples of the HL and ambient glacial sediments from the core 
รบ90-09. N-alkaneร 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 

temperaณres 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, Camforth, 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 Bockel 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 ШЬе samples. 
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Appendix 2 a). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51-GC08. Green shaded area marks dark grey 
mud (IRD) and blue shaded area marks debris flows sediments. 
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Appendix 2 

Appendix 2 b). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51-GC10. Green shaded area marks dark grey 
mud (IRD or GDF) and blue shaded area marks debris flows sediments. 
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Appendix 2 с). Wet bulk density, water content and magnetic susceptibility 

of the sediments in the core JR51- GCl 1 . Green shaded area marks dark grey 

mud (IRD or GDF) and blue shaded area marks debris flows sediments. 
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Appendix 2 

Appendix 2 d). Wet bulk density, water content and magnetic susceptibility 

of the sediments in the core Ж 5 1 - GC12. Green shaded area marks dark grey 

mud (IRD or GDF) and blue shaded area marks debris flows sediments. 
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Appendix 2 e). Wet bulk density, water content and magnetic susceptibility 

of the sediments in the core JR51- GC30. Green and blue shaded areas mark 

glacial t i l l sediments. 
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Appendix 2 

Appendix 2 f). Wet bulk density, water content and magnetic susceptibility o f 
the sediments in the core JR51- GC31 . Shaded areas mark debris flows 
sediments. 
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Appendix 2 g). Wet bulk density, water content and magnetic susceptibility 
of the sediments in the core JR51- GC32. Green and blue shaded areas mark 
debris flows sediments. 

JR51-GC-32 
Wet bulk Density(g/cm3) 

1.00 1.50 2.00 2.50 

Water content (%) 

0 20 40 60 

20 

40 

60 

80 

100 

120 4 

140 

160 

Magnetic Susœptibility(SI) 

0 200 400 600 
0 

20 

59 



χ υ 9 

mı 

| ΐ δ | 

曾 ffi 

ÍU ՀՈ Ժ) 

< 

II 
๐ > 

ço 
О 
σ> 
Çşj, 

๐ 
さ 

f f 

CSI 

^ 1 

co 

I? 
(Д 

co 
<Ņ 

CO 

Q 

๐ 

flö 
CNJ 

S i g 

<D о เท 
Ի֊– ю со 

ւ ո 
со 

Հ ? cíl 

ÇO СО CD 1^ ÇN CD С๐ 
СЗ) СО ^ Ķ N; CNį 

cp 

แ̂  
ÇO Ւケ 
СО 寸 

CĹ 

Cû 

寸 со <๐ 
CNJ r--

0Ĺ 

๐ 

CSJ 
op 

oq 00 
CM (N CM 

r 、 

0 0 
CM 

CM 
CD 

๐ 

05 7֊ 
OJ Ю i h 

CÓ o i CNİ <Ņ CÓ 
0 0 СО Сว –Հյ– СО 

๐ 
сビ 

N. 

Õ 

CD 0 0 
LT) 

О) N -ï-; 
cõ CÓ ՝^ οό 
со со со CM 

ÇN ÇN CN 
CD CŅ 

Ю 

о Ҫ) ю ю 

๐ 

0 0 cņ ю 
CNJ 0 0 со 

?25 

รุ һ -

g 

CĹ 

๐ 

寸 CN 
๐5 ๐) 
г 、 I 、 
CM CNI 

Р 
Ի– 

รฺรฺรฺ 

CĹ 

๐ 

О 

Ւ֊ 

f、 ï 、 

σ) О) 

Ըะ: 

๐ 

О 

CNļ 

QĹ 

ţ 、 
г 、 

เท О СО 
0 0 ՝Հ|; со 

0 0 

о г- й !ะะ 
N. <5 ร р ,— 
ϊ 、 •「 ― ^ ?0 

oo ի֊ 

о о о о о 
Ҫ) О CD О <л 

Ûะ 

Û 

Ի– LO CN сว 
оҙ О) นุ GO 

cvi 

！、 

つ つ 

Ւ–̂  CNİ ՝^ 
со 寸 寸 

CNJ 
Оฟุ 

Ņ . ÇO ÇO 
0 0 เท ւ ո 

||řะ 

๐ 

0๐ 
со 

รฺรฺ 

ի– р 
CSļ CNļ 

čo 

со 0 0 ю 
เท ฺ เท ฺ ю 

û 

0 0 оวฺ 
CM CM 

0 0 
со 

՝ォ 

cg CSJ 

ю со 

5 | 

๐ 

CSI 
0๐ 

CNļ 

р" cp 

г* r n 

ρ 

ю G Ì 
co CSI 

CN co σ> 

сҙ CD co ρ О) CVļ 
oģ çsi çõ ÇNİ ՚Հէ г> 
со ю ю ю ՝^ со 

ço 
cp 

о 
со 

Q 

^ 5 g 
oó oó 
CNJ CM <N 

г 、 

õ 

CĹ 

Ω 

ш 

со 0 0 
Ν: со 

CD ço 

เท ฺ σ> 
• oõ 

CM 

cp 

о σ> 

CSI CNJ 

CSI 

fe 

•マ 

о 

ю т國 
Çsl <0 

เท เท 

CĹ 

Q 

๓ 

タ ΙΩ 
N: со 

ի ՝ μη 

իะ- CD о 

¿5 

cg ÇVJ 

CVJ oo 

CĹ 

Ω 

ш 

ço 
со 

CĹ 

つ со 
GO GO 
CM CM 

ю 
cp 

ço ço 

ք՝•ไ 

r 、 I 、 CNレ 
со р CNļ N-

CNļ CD CŅ 
сл CM σ> 
เท CŃ 

ÒJ OJ 

GO 

о CSI c\ļ 
cg co ю 

CĹ 

p 
CO 0 0 CM 

o CSļ cši เท ฺ 
Į 0 0 0 0 0 0 0 0 0 0 
CM CNİ CNJ CNJ CNİ 

<o co co 
՝Հ1; ՚̂ . 

0 0 σ> 

ľす f> 
f 、 co 

ի– co 

ю 05 

<о|со 

ÍR 

ю CSļ 
<Ņ co 

ի– ço CŅ 
co ю ՝^ 

สิ 

寸 ÇŞI 
p o s 

CNļ 
co co 
oo 寸 

ю со 

g 

CNJ 

ô 

ů 
CĹ 

๐： ๐ 

CĹ 

û ๐ 

Oí 

工 



๐ α> О 

СП ъ_ ^ ՝ł V 

•๐ ҫ с I 

ІЩ 

I -о 

เ ^ ร 

çõ 
О 
d ) 
CSI, 

< 

๐ ร 

fl 
< 

Ф 

ra 
ü5 

О) 

оว со со о 

<р ւ օ ю IO 

OJ 

оว เท 

r 、 
о 

5 

О) 
<N 

เ ท 
О 

IO со со 

๐10 

G 

つ 
со 
см CSI 

CSI 
rく 

cg 

co 
σί 

๐ 

co 

ю CNJ 
เ ท ฺ CO 

เ ท ฺ 

ss 

co 

LO 
cp 

สิ 

р 

Q 

ор αό 0๐ 
CNJ CSI cg 

00 co 

оว 

<๐ 

<๐ 

X 

๐ 

СО 

00 тг 
CŅ CVļ 

in 
Ю 

๐5 

ř 、 

工 

๐ 

ÇO 

՝す 

r 、 

ю 

ft! 
О) 

00 

со σ> 
00 ի– 

工 

๐ 

ρ 

՝す 

寸. 

о со 

雲 ii 

สิ 

I 

๐ 

œ 

oò 
сง 

さ s 

CNİ 
О) 

p 

さ 

ի– о 

เภ เท со տ 

со 

см 

с/ว 

ւ ո 0๐ 

cõ 

เ ท ่ 

σι 

๐ 

О) 

ҫว I 、 寸 CN 
со со cõ LÕ 

IO G) Հէ– CN СО 

cp Ν; S; О о5 

cp 

Í5 

Q 

Í8 

r、 

x 

๐ 

сл 

c o c ņ τ - O Ի « - σ ҙ ՚ Հ r c ņ 
ւ Ո 0 0 Օ Ի - ; 0 > 0 0 Տ ֊ 0 0 

C N ļ c g c M c s i c M C ง счсд 

p 
r 、 

ま 

๐ 

С/э 

1ท ฺ CNİ 
ร : CNİ 

CNI со 

<Ņ Оงฺ 

["、 CN cg 

00 00 G) 

^ ^ ժ 

Ī S S ? 

D 

СО 

ř 、 CNJ 
О) 00 

00 со l p о 1^ 
CNI 00 со OJ cõ 

cp 

Š5 

о 

р 

Ω 

ÇNJ 
Ю 

СО 

寸 
•Հյ– 

σ>_ 

Ω 

寸' 

σ> о ի– <Ņ CSJ οό 

CN 
CNJ 

¿o 

CNJ 
CSI 

± 工:է ̂  
çn g < m 

ร !ร !ร ิ 

Q 

(О 

l p 

со 

N; CSI 

cg сง 

r 、 
со 

さ 

๐ 
Ш Ш Ш 

ร 

Q 

รุ 

od 
寸 

0๐ 
r、 

σ> 
00 

๐ 

Í8 

Ց 

σι 

со 

ss 

Í5 

CO 

๐ 

СЛ 

σι 

см о 

İN со g 

๐ 

ՀՈ 

ร 

¿ esi CNİ 
Ծ) ՀՕ 0> 

ob 

00 σ> σί 

r 、 0๐ 
со со 

о 

พุ 

รุ 
op op 
CN CN 

C ๐ ՝ ^ ÇSJ ÇSJ CSI 
сร ฺ เÄ co ի–̂  

о 

寸 

00 

со in 

๐ 

寸 CD 

՝ォ Պ 

รุ 

CN О) cg s [ ñ Oi fe 

G> OJ 00 °3 й ^ շ 

๐ 

со со (О 

ք、 
со 

00 เ ท 

卜 

•Հէ; 

со タ 
со իะ. 

๐ 

՝す 

รุ 

со 

р 

CŅ 

і 

พุI พุ 



IŘI 

Sľ ： 

li 
I I 

เ ^ ร 

co 

9 
Sl 
s' 

'i •§ ๐ ร 

čjj 

< 
เ一 

11 

o i 

C N J C N C O p O O O O O C O 

ρ 
CNI 

op 

Ž8 

q> 

ю 

cp 
co 

ะс 

พุ 

00 

เท I 、 

q σ> 

ю 

5g 寸 

x 

СД 

GO GO ор 0๐ oo 00 
CN4 cg CM <N cg (N 

Ţi- cp 
00 ՝Հէ 

՝국 

cp 

СП О) ^ 
00 ř - ի– s 
ÇNI δ Р й 

cg см 
tた 

๐ 

5 

寸-

СЧІ 

ю 
о 

σ> οι 
со CSI 

Q 

co 

ю 
00 

00 

г、 

α 

՝ォ 

ss 

О 
Oí 

CM 

ю CM ՝ t 
i n со со 

卜 の เо 
f 、 со 卜 
r ะ: oó čo 

й -

α 

cõ 

со 

ま 

เท 

00 со 
CNļ 寸 

๐ 

ま 

со 

σ> յէ 
เท ฺ <ò 

о О) "Հք ւ ո ρ 

со ρ со CSI CSI 
00 00 00 00 00 
CN Csj CSļ C\J cg 

r 、 
о 

๐ 

e j OJ 

Ю เท ่ 
00 oó 

00 
ю 

？SSS 

CNJ ço h f <X) 

ю ւ ո ю ю 

๐ 

CNİ 
CD 

о 

ор 

со 

๐ 

со 

σ ι 

сҘ 

со 

Q 

ço 

(๐ 

1 、 
о 

๐ 

Ю 

S 

о õ 

х 

со 

ÇNJ CNI _^ ço 
со о 5 เท ฺ 

ŞİŞ 

r、 
o 

00 
寸 寸 
CNI に 

GO ÇŞ1 
со о 

๐ 

т - ^ ՀՕ ^ 

ю ю о ^ со 

oò oó od GO SP ор 

OJ с>4 CSI CNJ CN 

เภฺ 
00 00 Оз 

รุ 

CNļ й 95 

รミ 
co 

ի֊ LO 

รุ 

f 、 寸 r 、 с๐ 
p со со CSļ 

ài 
เท 

co 

co 
о 

CVI 
co 

CNJ 
す 

cp 
OJ 

Ց Ց Ց Ց 

т— 

ŕ、 

|Հ. ๙) ๙) ιό iń ๙з hĄ ιή ๙) เň ю 

£ σ> σ> õ í σ> ò> ๐) ๐> ๐) σ>\σ> 

C0 

ю co 

r기 

CS 

co 
00 

S l i 

๐ 

工 

čo 

CSI 
с๐ 

CNJ 

о 

от ๙) 寸 

со เท ฺ Հէ; 

ร 

^ ю OJ 

0ว ํ ор ор 
CNJ CN сง 

ร 

CSI оз 

CNJ г、 

р 
ço 

ю 

00 
OJ 

Ց Ձ Ց Ց 

х 

co 

ю เท CSļ 
เо CNJ CD CSI 

f 、 lภ 
00 00 

00 
ľ」 c\¡ 
00 0๐ 

r、 

CD 

х 

I 、 

cp 

ի֊ з 
о co s 

00 
co 

co 

х 

čo 

cõ 
co 
сฟ 

ор ор ор 
см оง Сง 

LO co 
N: 00 

о 

ço 

ю: 5 
เท _ 
00 q 

ô ço О) 
h- ի– 

รุ 

CO 
O) 

CO OJ 
Ч °0 5 

CO 

со 
о 

со 
Q? ČNI ю CSI 

co OJ см 

工 

ւ ո 

I 
і 

รํ 
с» 

Q 

工 

со со со со со 

Č0 со со 



ё | さ 

C ū ^ ま â 

li 
1 画 If 

i l l 

І! ๐ > 

55 

co 

І 

î l 

О 

со 

cg 

Ķ 
О 

"il 

OJ 

ち 

s ՜ Ծ 
ş- α) 

to 

๓ 

ร ^ E 5 

Ի֊ 
CO 

ČNI 
СМ 

Χ 

Ю 

σ5 

со 
サ 

χ 

< 

со 
со 

< 

0 0 

ор 

CSI 

の I 、 寸 сฯ 
0 0 О) 0 0 со 

çg 

p 

со 

ւ ո เท 
CVI О) 

Χ 

< 

op 

со 

Od ォ 

cp CSI ю 
co CŅ có 

0๐ 
寸 

х 

< 

co 

に 

х 

< 

寸 CNI ҫり 
寸 ю ւ օ 

х 

< 

cõ 

r 、 co çg 
σ> co cp 

Χ 

< 

ҫм <хэ ю 

co ю <ό 

0 0 
r、 

เท 寸 
0 0 <Ҙ 

ço 
ю 

х 

< 

ор 

О) 

со 

ço 

ի֊ 

23 
со 

х 

< 

ор 
0 0 

г、 
0 0 

0 0 
со 

รุ 

х 

< 

ի֊ oo 
CSI co 

co 

σϊ 

О) 

¡2: й 

ร ; co 
esj •*֊' 

? ā 흑 

寸 

X 

< 

co 

Ю co 
CNJ 0๐ 

< 

ço ĻTī 

CD ր ว ุ ่ ю 
โ^ เท 

< 

cp 
co 

cp 
co 

ço t 、 
IO co 

co 

< 

I 、 

0 0 

ço оз 
เท ฺ เท ฺ 

co 55 

< 

cĎ 
o Į О) 
og см 

г 、 оҙ 
q Csļ 

со 
0 0 

ó 

CSI 

< 

co cõ cö 

CD 0 0 О) 0 0 О) 

со 

2̂  CM О) ւ ո 
Ν. เท ุ ю có 

Ξ ^ ò d ci 

S s òsi CO 

< 

io 
о 

co 

о 

เท 

Ҫ) Оว οό 
CNJ CN CM 

ó 
寸 

เท 

CT) 
0 0 

l ì 

in 

co 
сง ์ 

1^ CD IO g 
0 0 co CD s 
m ?Λ їГ\ Ч> 

CŅJ О) 

՝ od οό 
Сฟ 

О) Оวฺ CS) 

ร 5 ! ま 

со 
σ> σ> т-
csļ 0 0 τ-, 

cģ ю ó 
I 、 < ๐ I 、 

г、 t 、 

σ> ócรุ 

q> cp 

\2\ 
S i 

ço oo ço 
Oļ r-֊ เท ฺ 

со ю 
Ν; р Ν- CD 

0 0 
CNI cõ 

1л оว 
со 

CSI 

ริ 

< 

χ 

< < < 

χ 



5 น 
՝ Jว > 

Ώ -tj 

II 

๐ , 

>| 
๐ 
> 

55 

ço 
О 
d) 

О 

< 

f l 

I 
< 

さ 

9-Ò 

1 

11 

O O C O O O Č N J C O C S ļ เ ท ฺ เ Ո - Հ է Հ Օ " 
o p o p o ö o õ o ö o ö o d o õ o p p õ p i o 
c s j c g c s j c s j C M C s j c s j C M C N j c v ļ ^ ^ 

ю 寸 

00 ๐5 

00 
со 

< 

г 、 
0๐ 

ร!ะะร ุ 

х 

< 

со 

G l 

о 

Q) 

X 

< 

σ ι 
<Ń CŅ τ그 

ο> r、 

ร 

IO 

ҫм 

ะ: 

і 

ะĽ 

< 

ÇNJ 
г 、 

เ ท 
о5 

со 

cp 
'i 

çõ cp 
ŁfS CM 

x 

Հ է со 

ՀՕ 2 ร LO 
寸 ^ 

f5 

ะ [ 

Csi 

cg 

CSI p co LO 
CSI й <p 

ะĽ 

05 เท ฺ Ķ co 
CO 0วฺ CNİ เ ท ่ 
с ゥ 寸 co Ι Λ 

CSJ 

0> О) Ծ) 

χ 

ço ÇSJ 
LO เท ฺ 

ço ÇN 
co co 

卜 
寸 

co co cq 

s s 

X 

՝Հք իに 

σ> co 

รุ 
og 

x 

< 

CT) 

ю 
՝す 

σ ι 

χ 

เท ю 
00 

г、 

ю ฐ (Ν 
һ- ^ ю 

^ ^ 

со 

ςつ 

工 

๐5 τ - เร^ 
ÇNİ ю Հ է 
со cg เท ю 

со 

x 

CD 

Ep 

เ ท ฺ เ ท ฺ เ ท ฺ เ ท ฺ เท ю ю ю 

ю ю เท І О Ю Ю Ю เท IO เท ю ю ю ю ю ю 

х 

< 

Tj­
ep 

σ ι 

χ 

< 

ço 
f 、 

co 

fe 

cp ю 

•Հք co 00 CSI 
05 co о 

Х 

< 

х 

< 

г、 
00 

р 

เท 

00 
О) 

՝Հք ՚Հք ՚Հէ 0๐ cg 
σ> оว ุ ่ csļ CSJ oq 

LO 

X 

< 

со CD TT σ) cp Ν; 
cp Հէ– 0¿ οό CS 

0โ> co ю ՝ ί̂- co 

เ ท ฺ Tf 
Csļ ( Ņ 

՚ ю 
0๐ 

СП 

CSI 

χ 

ю ço _ , 
co co ի– cò 
p> OJ cg ю 
IO ォ CŅļ co 

ço co 
<๐ 寸 

I 

< 

Oí 
со 

р 

cg 

ор 

0๐ 
CNİ 

х 

< 

со 

วะ 

< 

со เท 
со IO 

寸 เ ท 
๙> CNJ 
CSI 

CD 

co 

X 

00 
CD 

¿1 CÕ 

r 、 

co 

X 

< 

co 

co 

X 

s "거 พ に 

od SFÎ od od 
<NJ <NJ CN 

cp 

รุ 

<ο Ο) 
Γ 、 เ ท 

ю r 、 
CSI co 

co 

เท เท 
00 ի– 

rに 

<ό 

t 、 

χ 

< 

ço 

¡í な 

SS 

00 เท ฺ 
•ςτ ?վ CN 

工 I 

< 

工 

๐ 
(Л 

I< 



'o 

ե ริ m .Ē 

iiii 
OJ s я S ) 

•s Q- ü ջ 
I с έ I 
φ ร ^ ^ 

(Λ  ᄂ 

ω ^ ^ R 

α. ІІ 

ço 
๐ 
d) 
CSI, 

< 

î l 

I 
н 

α> 

co 

ち 
φ 

เ ท LO Tl-
CD о 00 
N: od 
CM CM 

CO 

$s ร 2ミ 
Oł co оวฺ 
՜ • со 

CD 

SS 

CM ю 
co с๐ 

IO 
ト 

х 

< 

co 
co 

รุ 

00 

ร 

เ^ร!ร! Sí s: ร!ร:ร: X 

CÔ гᅳ 
CNJ CSJ 

С) เท ฺ 00 co 

4 ю 

ւո Հ ք է co 

ร й สิ?ร 

х 

r 、 
GO 

со 

cp CSI 

х 

< 

ор co ի– KN 

х 

r 、 寸 ço 
00 i ņ ю 
OC) I O ю CŅ о о 

со QÕ 00 cô со о ว 
оง (N CNļ CNİ CM CN CM 

ço 
гに 

Î8 

i n 

csļlCM 
со со 

x 

00 
со 

r 、 со cg 
со իす 

รุ 

x x 

CNI 

ร -

т - ի– 00 
Nะ cp l õ 
00 寸 со 

ю 

со со со Ҫ) 
г 、 

ի . CSI h t Oï со 
เ л ço ço Ñ со 

^ LÕ 
Osi 

х 

со 

ร8 

CM Çsj CM Ģ ) 
<o <p со –Հք 

ρ со 00 

cõ 

χ 

îะ: ！ะՀ 
ρ ρ 

s s 

Հ է i ņ 00 
CNJ 00 oí 

х 

f 、 
СП 

cvi ՝ ^ 
Ւ– 00 

cõ 

サ 

со 

esi со 

т 

OJ 

r、 

с๐ 

ի– 
寸 

< 

со 

Հյ– со 00 t o 

cp со ՚Հք ю 

х 

I 、 

Ν: 
со 

С) 
(Ν 

χ 

< 

ι ό 

0๐ 
со 

χ 

< 

*ォ 

ор 

0๐ 

şş 
со լք) 
ք 、 I 、 

Ν. со 

ço 
I 、 

сง oõ 
ρ rᅮ 
cg Հ ք 

r 、 

x 

σ> 

oo 

σ> 
oo 

со CD 

•Հէ со 

ร 

χ 

< 

CM 

s 

I O 

t 、 

X 

< 

od 

CSJ 

๗ 

in 

I 、 

σ ว ิ 

ի– О) 00 ю 
р ю Ν; ՀՕ 

х 

< 

r 、 r 、 
р ю 

CM 

co 
со 

ՀՕ 

х 

ř 、 σ ι 

00 ի֊։ 

Osi 

χ 

< 

r 、 

CNİ l õ ๗ 
0ว CD 

！、 
• LO で 
CM co σ> 
CM 00 ю 

χ 

ю 

co 

co co 

co 

lá 

寸 i O 

χ 

CNJ i n K՝J 
co C4 
CĢ ģ ed 
<N <N 

LO ҪМ 
co 00 

ρ 寸 

х 

co 

ā 

สิ^ร^^ร 

00 

cg Һ-
C0 co 

<N 
о 

cp 
со 

х 

š 

CNJ 
CSJ 

r 、 
0๐ 

со го 
CL Q . 

x 

< 



ώ υ ^ 

๐ . 

Ц11 

ā ^ R 

•α 

II 

co 

I 

f f 

๐з 

< 

11 

cņ CM 
CNļ cp 
oö çp loo 
CN CN CSJ 

ՀԴ CO ՝r- N ; I O Сฟุ CSJ 

|Ч. с๐ со со իะ-

í 、 

CNļ 

со 

Ց 

< 

CD 
г 、 

ร 寸 卜 

ço 

СП 
00 

со 
о 

< 

р 
寸 

S เท 
. 00 

со 

CD 
со 

ร 

х 

qi 00 

f5 

Oí 

00 
СП 

ร 

х 

ço ço 00 co 

û. û. a. û. 

I 

co 
СП 

เท ฺ ร 

r֊- s C\| 

に ° s 

σ ι 

I 、 寸 r 、 ՝ォ 
05 ժ ) со CNļ 

ฐ r 、 СП 
š CN 

с ๐ ՝ ^ O O O Į C N į C N J p C O l i S 

p 
เท 

< 

op 

๗ 
со 

เท 
เо со 

ā 

ss îะ; 
ob 00 

LO ç g 
r - LO 

х 

< 

Es іЛ co 
<N Հ ք ор ^ 

co 
о 

χ 

со r ไ ρ ҫง я Ρ­
ί ο й b) 

2ļ s C<J 

х 

CSI 
C S 

I 

< 

ร 

ริ 

ร5 

< 

ço 
co 

CSI 
๗ 

CM 

co оว ุ ่ 

ร 

to со 
CNI со 

p ю 
CNJ CSI 

fe O) т - σ> 

co О) <¿ 

ř 、 

ՀՈ 

r 、 

cõ 

О) 

x 

ÇNJ ÇNJ เท 
Ի-։ 
oö op op 
cg CM CNJ 

ço 00 
ร . CM 

เท ฺ 
со 

Q.û֊a.Q.CLa.ù.d.Q.a. 
χ 

寸 

00 CNJ 

σ> I、 

เท ю 

00 σ> 

со cp 

a> CNļ 

ρ 
寸 

χ 

< 

՝す 

ի– 

χ 

ю 

Γ·֊ ร，ジ 

со 0๐ 

00 

ļ 、 

in 

со 

X 

(D 

ó 

Ւ– p i 
ço ю 

ço 
co 

co оз 00 Οΐ o> CS 
co CNļ CÑj CSļ 0ง ฺ co 

r 、 

X 

< 

CSI 

CSI 
CSJ 

X 

ю 
о 

ю 

๐5 

CM 

さ 

5 і 

工 

< 

ι ท ุ 
о 

cp 
CSI 

co 00 ՝Հէ 
esj TŢ 

co Ծ) Oi 

ES 

оว 

ço 
ю 

со 

р 

х 

со 

со LO 
co co 

X 

ю ю co 

สิí 

Ց 

x 

< 

•す 

0๐ 

χ 

co 
0๐ 

CSI 
r 、 

寸 է 
CSI CSI 

00 
ซ -

CM 
о 

χ 

I 、 

ի֊ 
со 

CSI 

ор 

00 co Oi CM ի– 
co co co ո CN 

х 

ā 

CM 

ะĽ 
ระ 

< 

σ) 

ço 

co 

CM 
CSI 

CSi co 

ρ 
ю 

χ 

•С 

< 



I l l 

fps 
i l 

1 ι 
ร .ร 

|ネ S 

co 
co 

Ю 

I 
oó od 

๐ ' 
> ( 00 

\ՀՈ\ 
co 

？ว ิ 

I: 
Ю І 
COI со 

ço 

О 
55 

CSI CVI со CSļ 

๐) 

g й я 

< 

๐ 

å È1 
§ g 

со 

4 )SX 

с5 <35 

СО 

č ļ j 
г 、 г 、 

со со 

0-
๐ 
๐) 

< 
Ζ 
Į一 

I 
เร่ 
со 

ะէ ะE 

< 

О ) 

co cq cŞ ւ ո -r^ 
Ի՝.՛ od ๗ có 
O) f4. իՀ. 00 00 

р 
t 、 

co 
co 

X 

< 

CSI 
CM 

X 

co oo σ ϊ 

г 、 
00 

co ю CNÍ 

ем к о dì 

Г스 ^ 
ю ю 

Ի֊ CNJ о colico 
OJ oo|h֊ 5ř|ip 

X 

< 

. . 00 
oó осі op 
<N CN CNl 

CNJ Ю 

q σ> 

co 00 cg cp ю co 
05 CŅ σ ι CŅ co co 

çg esi ço çô ւ ո co 
เภ ю เ о ւ ո เท ю i n 

Х 

00 σ> 

со 

ор 

İ S 

՝す 

Х 

< 

со 
O Í 

Ի ^ Օ Օ Ի ^ Ի ^ Օ Օ Օ Օ Օ Օ Օ Օ Օ Օ 

00 
00 

ю ю 
Û一 а. 

Х 

< 

оวฺ 
00 

со ю CSJ 

csļ σ> р CŅ 

00 

р CNJ cp 
ю ю CŅ 

< 

ço 
l p 

< 

ço ի– 
LO co 

X 

< 

LO 

CD 
00 

4 

00 
co 

ю l p Lp 

û. CL û. 

х 

ւօ LO 
cvi od ю CŃ 
寸 の co с๐ 

с๐ CSI 
со 00 ю 

. oó 
00 

X 

< 

寸 

CM CN 

CO σ> 

00 

< 

0ว 
co 

00 co 
CŅ เท ุ 

X 

< 

00 

CNI 
о 

p 

со 

со 

ю LO 

а. û. 
х 

< 

ό 

х 

< 

od 

00 

CM 
co 

oo 

เ ท ฺ 

r 、 էに 

00 00 

χ 

< 

05 ю 

г 、 1 、 

г 、 CNJ 

00 σ> 

co 

ю oo 
co เท ุ ๙) 

ริ 

：с 

f 、 co 
ю co 

Ց 

CD 

co 

工 . 

00 

ço Ņ: 
r 、 

co cg Tł-

CNļ เท ุ CSļ 

00 

i 

工 

< 

r - co oo 
co 

г 、 
О ) 

со 

I 、 о ҫつ 

σ> cp 

co 

工 

< 

工 

00 О ) <๐ Հ յ – เ ท 
ՀՅ– ^ CVJ ՝ ^ 

00 od co co 00 
CVI CM CM CNJ CM 

co 

s は 

lèi ю 

О ) に 

เท со 
Հ է ; CNJ 
00 cp 

σ> t、 
Osi ţ 、 
Ν . CD 

σ> CM 
Ν : σ> co ๐ 

00 
ю S CNJ 00 

9 ๐ เ ท 

| |Հ} เท 

CM 

< 

і 

< < 

เท ฺ ю 
CSJ cvi со cò 
Oi Oi Ծ) Ծ) 

Х: 

< < 

х 

< 

Ο­
χ 

< 


