Chmese Joumal of Polar Science Vol 17 Na 1, 9~ 19 June 2006

The substance camposition of sterols n the sedinents fran the
Chukchi Sea the Bering Sea and global climatic significance

Lu Bing(/77k), Hu Chuanyu(JEf£ %), Pan Jianm mg(iF &%), Xue Bn(#w) and Y adl ei
(WeHF )
Laboratory of M arine E cosystan and B iogeochan istry, State O ceanic Adm inastration, H angzhou 310012, China

RecevedM ay 1, 2006

Abstract The canpounds of sterols such as Cy Cogs Cyo and Gy are recorded from
C-8 core of the ChukchiSea The double bond position is located at 55 3 22 aswell
as 225 24~ The canpound of sterols such as Cy;+ Cyg+ Cy9 are recorded fran B2-9 core
of the Bering Sea The double bond position is located at 55 § 22 aswell as 22
The canposition characteristics of sterols ndicate that the substance ismamly contrib-
uted by the terrigenous origin and marme silicate organisns The results are also sug-
gest that the record of abnomal sterols fran the surface sedinents (2— 0 an) mn the
ChukchiSea and the Bering Sea represent the period fran 1980s to the late 1990s
The strong signal of the A rcticwam ing is preserved n the sedments which ndicates
the eco— enviromnmental change responding to clinatic effect of circum jacent

Key words the Chukchi Sea the Bering Sea biolbgical ndicator sterols sub-
stance cam position

1 Introduction

So far people know little aboutA rctic Since 1980s researches about the relationsh ip
of geological evolvement mn A rctic and global changes have been one of the hottest sub jects
of A rctic scientific research On the one hand studies of global changes caused by the A rc-
tic evolvament should ascend the self-changes of A rctic area on the other hand should
know how the ecological changes of A rtic area affect the globe environment and the process
of clmate changes (Chen et al 2003). The changes of the plankton content mn A rctic O-
cean directly relate to oceanic matter flux and energy transfomations M arine ecological
evolvan ent parallels w ith the changes of the regional or global clmate and it alsomay re-
strict the biological processes i the polar region

The ebb and flow of organic matters and their geochem ical characteristics could reflect
varieties of the ancient clmate and the ancient enviroorment In the far-flung aggradations
process although the canposition and structure of the substance i sediments were alost
changed yet aliquots could hold their basic natural catbonic franework Sterols and their
derivants mmodem sed ment strata were typical biologic bian arkers relating to the life ac-
tions The subtle structure and canpositions of sterols can show origins of organicm atters in
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the oceanic sedinents atmolecular level The early evolvement and ecosystem in deposit re-
gions take on most nfomation of life actions (Volkman et al 1987 Duan et al 1998).
Scientists have paid more attention to biological organic geochan istry of sterols which be-
can e more and more available to the study of global and regional changes

This study mamnly focuses on the canposition and distribution of sterols of the C-8 and
B2-9 station n the ChukchiSea and the Bering Sea respectively Furthemore by canpar
1sons of these wo sea areas the author tried to find out abnomal records of these can-

pounds and their effects to the clmate around
2 Sample collection and M ethods

2. 1 Sample collection and observation

The sanples were collected n the ChukchiSea and the Bermg Sea n the course of the
first A retic scientific research of Chima by the “Snow Dragon” icebreaker The cores were
frm C-8 zone ( 70°0034'N, 174°5901W ) and B29 zme ( 59°17'32'N,
178°41'50W ). The zoneswere showed asFig 1L The sanpleswere conserved hem etical
ly m situ The coreswere cut at the nterval of lan, and every sub-sanple split nto three
equal parts n the laboratory In this study only the upper 10 an sedment (0- 10 an)

sanples were analyzed
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Fig 1 Locations for sanpling

2.2 M ethods

The sedimentsw ere saved refrigerated natural dried and crushed to 100th order Then
these sanples were extracted w ith dich loran ethanemethanol (3: 1, V: V) for72 h and
desulfured by copper The extractionswere concentrated in rotary evaporator The residuals
were mjected to the silica gel comns and washed w ith n-hexane benzene and methanol
to separate alky] aramatic hydrocarbon and nonhydrocarbon respectively The nonhydro-
carbon w as regurgitated and saponated w ith m ethanol-potassim hydroxide solution ( 1 mol/
L). Thenm x the separated sterols with BSTFA A [ bis( trmethyl) -trifluoroa-cetan ide],
and the products (TM S-ether derivants of trinethyl silicic ether) were detected w ith GC
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and GCMS The uentification of canpounds was on the base of retention tines mass
spectrum and canparison w ith the standard spectrun ( Brooks et al 1968 Deleeuw et al
1983 Volkman et al 1990).

Primary analysis was conducted by HP5890 gas chran atography equipped w ith a flex
ble quartz capillary cohmn (DB-§ 30m XQ 25mm (i d ), film thickness Q 25 Hm).
The mitial cohmn temperaturewas 80 C, and ranped at5 Cmin ' 10300 'C, followed by
an isothemal hold at 300 'C for 30 min GCMSD ( FiniganMATTSQ70B), was carried
out for confimatory analysis TheM SD was operated mn the electron-mpact ionization mode
(ET 70 eV, 250 C) and the carrier gaswasH e (‘helum).

Dating of the sedin entsw as obtained by **Pb™ detection using GW L-120210 detector
in the State K ey Laboratory of Estuarine and Coastal R esearch East ChmnaNomalUniver
sit. The granularity of sedm entsw as analyzed by MAM 5005M S-S Laser D iffraction Partr

cle Analyzer
3 Site descriptions

The ChukchiSea is amargin sea of the A rctic O cean which situates on contmnental
shelves off the northw est coast of Bering Sea The south of the Chukchi Sea is connected
w ith the Bering Sea through the Bering Strait the north is connected w ith the Chukchiplat
eau and deep-sea plain of Canadg the east is connected w ith A laska and the Beaufort Sea
The water depth of the ChukchiSeawas generally w ithin 60m except san ewhere near contr
nental slope The Bering Sea is at the end of the north part of the PacificO cean connecting
w ith Siberia at thewesl adjpmning to A laska at the east separating fran northem Pacific O-
cean through A leutian Islands at the south and connecting w ith Bering Strait at the north
At the southwest of the Bering Sea is A leutian Basin 407% ofwhich depth is over 3500m.
The Bering Strait connects the Pacific O cean w ith the A rctic O cean  and is the channel of
mass and energy transportation A rctic O cean systan is affected by changes of global clr
mate and environment sensitively and there obviously exists nteraction and feedback

4 Results and discussions
4. 1 D eosit stratum observation and dating

The sedment cores of B2-9 station were French grey w ith sane shells and fragn ents
B2-9 station ofwhich water depth is 2200 m, located between continental slope and sea
basin in Bering Sea w ith characteristics of steep gradient of the sea bed high speed flow
and rough sedinent In contrast to B2-9 the depth of C-8 station in the ChukchiSea is 50
m, with a flat gradient of sea bed and fine sedment The surface sedment of C-8 station
was covered w ith buffmud and abundant mn organian, however the sedmentunder the sur
face was gray black w ith dense odor

The results of " Pb dating of sedinents indicate that sedin entation rates and fluxes of
the ChukchiSea and the Bering Sea are lower The sedmentation rates and fluxes of C-8
station are Q 03— Q 19 an* a ' and Q 20— L 22 g* an ** a |, respectively and the
correspond ing averageswereQ 10 an* a ' and Q 69 g* an” >+ a '(Table 1). This aver
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age sedmentation rate consisted w ith the result of northeast ocean area of Greenland Q 7
mm* a ' (Roberts 1995), and Q 89 mm* a ' of the sedinentation rate in westA retic O-
cean (Huh 1993). The sedmentation rates and fluxes of B2-9 zone were Q 04— Q 21 an
*a'andQ29- 1 42¢g* an ** a ', respectively and the corresponding averages w ere
Q10 am* a ' and Q 72 g* an *« a ', These resulis consisted w ith the research of T su-
nogai and Y anada that the average deposit velocity of Bering Seawas 1 mm* a '. The
tine range of sedments n C-8 and B2-9 was about 119 ( 1880- 1999) and 138 ( 1861-
1999) vears respectively

4.2  Canposition of sterols in sedim ents

The sterols and their derivants are very popular biomakers in the modem sedment
which have a canmon steroidal nucleus and have various species because of differences n
the length of the branch stram at C;; and m ethyl-substituent at C,. Generally speaking the
majority of Gy sterols cane fran terrestrial higher plants C,s sterols are both fran phyto-
plankton and higher plant however C,; sterols aremamnly marmne phytoplankton origm In
Cy sterols 4methyl sterols are generally dan mant n dmnoflagellate Thus they can be
taken as substitute parameters of terrestrial matter and ancient primary productivity and
differences m canposition of sterols n sedments of different sedmentation condition and
periods and undoubtedly reflect different entironm ent

2 . . .
Table 1 Result of "’ Pb dating sedinentation rate and flux of core Cg, B,y

Station area Depth andsedinent  Longitude and Depth  age Sedin enLal_iqn Sedhlen_la%lk)n B

characteristic Latitude (an) (a) rate(am* a ) flux (g* an "* a )
0—1 0 Q19 L 22
A retic 59( an) 70°00° 34N 1—2 58 Q 16 1 03
2—3 125 Q13 Q 83
ChukchiSea M uddy buhy 174°59'02W  3—4 21 6 Q12 Q75
Gray black 4—5 315 Q 10 Q 61
Cs abundant in 5—6 44 2 Q 08 Q 51
organ isn 6—7 60 8 Q 06 0 44
7—8 829 Q 05 Q32
8—9 118 7 Q 03 Q 20
0—1 0 Q 18 L 10
North Pacific 2200( an) 59°1732'N  1—2 62 Q 21 L 42
O cean 2—3 113 Q15 Q 97
M uddy buhr French 3—4 18 9 Q11 Q 80
grey with same 178°41'50'W 4—5 291 Q15 L 02
Bering Sea shells and 5—6 368 Q 08 Q 57
fragm ents 6—7 526 Q 07 Q 49
B2-9 7—8 712 Q 07 Q 47
8—9 897 Q 07 Q 46
9—10 109 9 Q 05 Q 36
10—11 137 6 Q 04 Q 29
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4.2. 1 ChukchiSea D eposit S tratum

Sterol can pounds such as Cyyn Cogs Cye and Csy, whose double key position is located at
5; § 22- aswell as 22 245 are recorded fran C-8 core of the Chukchi Sea Thereintq
Cy sterols have predan mance accounting for SQ O — 7Q 1%, while Cy sterols and Cy,
sterols account for 18 4% — 32 4% and 9 0% — 17 Vo, respectively and Cj, sterols the
least A ccording to the relative content of stero] they can be separated nto wo sources
nclude terrigenous clastic matters carried by river ocean current glacier sea ice and
dust and marme silicate organisn s ( diatan, zoop lankton and mucky granule) (Gao and

L 2003). The fomer took the majority
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Fig 2 M ass spectra of cholest-5-en-3 B-ol( a), 24methylcholest- 22-dien-3
B-ol(b) M S ether in studied sanples

24-ethylcholest-5-enol ( Plant sterol) and 24-ethylcholest-3 22-dienol ( Plant sterol)
are the most abundant Cyg sterol m C-8 zone which take averagely 21 2% of total sterol
They were themain sterol of terrigenous higher plants(Nytoft et al 200Q Goad and G ood-
win 1972), and markers of terrigenous organicm atterw ith the most characteristic how ever
mn sane diatan dan nant species and m icroalgea also were one of origin(Volkman 1986).
The chran atography arrange fran n-alkanes nC;s to nCs; of sedments in C-8 station presen-
ted as a double-peak mage with high-carbon peak advantaged The CPI( canposition mo-
lecular peculiar mdex) and the ratio of heavy-hydrocatbon and light-hydrocabon ( C;5; /
Cisao ) were 2 488 and 2 671( Luetal 2002), respectively Al the results confom ed that
24-ethylcholest and 24-ethylcholest-3 22-dienolw ere m arkers of terrigenous higher plants
C-8 station was very near the coastw ith shallow depth Influenced by terrigenous mput and
alongshore productivity aswell as the mput of terrigenousm atter and coast ise erodent sub-
stances would play an mportant part n conteanporary deposit progress of longshore areas
Recently Boucsein and Syein( 2000) indicated that surface sediment of A rctic O cean were
mainly terrigenous organic matter accounting for 78% , while 9% of organicmatter n con-
tnental shelf origined fran continent and that of sedment i upper slope was asmuch as
20% -40% . A ll these substances were buried by sedinentation Low temperature avails to
the conservation of organic m atter

The most abundant Cyg sterol m C-8 zone are 24methyl-y 22-dienol ( diatan sterol)
and 24m ethylcholest -5-eno] which take averagely 9 3% of total sterol They can be dis-
covered n themost of diatan and was considered to be them arker of diatan lipid (Liet al
1994 Rieley et al 1991). Organicmatter n waterwasmamly produced by alga and or
ganicmatter and lipid matter n cell was aggregate to algous m atter after alga died All al-
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Table 2 Content of sterol m the core of C; and B, (% )
1993- 1986- 1977- 1967- 1956~ 1938- 1916~ 1880- -

Cy 1999 1993 1986 1977 1967 1956 1938 1916 1880

O-1an I-2an 2-3 an 3-4an 4-5an 5-6 an 6- 7 an 7- 8 an 8- 9 an
cholest-5-enol 8 4 80 66 85 85 10 2 80 32 86
Sa-cholest alcohol 40 315 13 315 35 35 12 28 35
cholest-3 22-dienol 38 20 21 LS5 30 L 8 L 4 L O 26

2dmethylcholesty 15y 196 g4 62 73 83 19 16 81
22-dienol

24methyl-Sa-cholest- 70 R 7 57 40 39 63 45 20 72
22-enol

24m ethycholest-5-¢~ 13 3 95 {2 95 9 3 q 4 Q2 8 8 10 2

nol

24-ethylcholest-§  22-

: 15 2 18 4 18 6 175 16 4 14 3 19 3 19 0 14 0
dienol

24-ethyIcholest-22-e- 50 45 42 Q9 a2 71 a0 80 69

nol

24-ethylcholest-5-enol 19 6 20 6 28 2 27 2 25 2 251 245 28 9 27.9
24-ethylcholest alcohol 10 2 117 13 1 14 0 10 7 11 2 12 0 14 2 95
4a 23 24-wrimethyl-

Sa-cholest-22-enol( dir 2 4 25 L6 L2 30 28 40 25 L5
noflagellate)

Cy; sterol 16 2 135 12 0 135 17.0 1535 12 6 90 14 7

32 4 28 8 22 3 19 7 205 24 0 2L 6 18 4 255
Cy sterol 500 58 2 64 1 63 6 585 577 6L 8 70 1 58 3
Cy sterol 24 25 L6 L2 10 28 40 25 L5

1993-  1988-  1980- 1970-  1966-  1946-  1928-  1909-  1889- 1861-

B2-9 1999 1993 1990 1980 1970 1962 1946 1928 1910 1889
O-1an 1-2an 2-3am 3—-4am 4-5a 5-6an 6—7a 7-8an 8= 9 an 9- 10 an

cholest-5-enol 68 160 126 185 153 142 170 128 146 15 2
5a-cholest alcohol G 6 6 8 G 9 T 4 72 a6 8 75 80 q 4 8 2
24m ethy lcholest-3 08 102 145 123 138 147 186 142 92 12 4
22-dienol

ZdmethyFSaccholest- 15 4 9o g0 63 59 101 96 97 R 4 R 4
22-enol

ﬁﬂf“em?l““"‘es"s"" 150 164 124 82 101 87 105 105 103 109
24-ethylcholesty 22- , 5 4 31 102 95 67 85 35 65 72

dienol

2ehylcholest227e g ¢ 102 125 126 100 94 90 78 160 108

nol

24-ethylcholest-5-enol 13 5 99 10 5 18 8 1L 5 96 89 12 4 1L 9 1L 8

24-ethylcholest alcohol 9 2 14 1 19 3 12 6 16 7 19 8 14 9 19 1 16 7 12 4

Cy sterol 23 4 22 8 195 239 225 210 24 5 20 8 21 0 24 4
Cy sterol 38 2 33 8 34 9 26 8 29 8 335 33 2 34 4 27. 9 3L 3
Cy sterol 390 41 3 45 4 54 2 47 7 45 5 40 3 44 8 5L 1 42 2

gous lipid matters were belong to nonhydrocathon canpound which had smple molecular
structure and oxygen functional groups and part of hydrocatbon D iatan was themamn phy-
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toplankton in ChukchiSea and it took 99 9% i total cell density of phytoplankton The
alea such asN izschia grunav iy Thalassiosira nordenskioldi Chactocetoceros socialis and
Ch. Subsecundus which unwersally distributed n deep water and shallow water m Chukchi
Sea was possble contributors to diatan sterol The high density of phytoplankton n the
shallow water of ChukchiSeam ight be related to the mvasion of Bering sea which have a-
bundant nutrment and high salinity during thaw ice period ( Chen et al 2003).

Unsaturated cholesterol of Cy; sterol took 8 % of total sterol n C-8 zone biochan is-
try study has confimed that all plankton i sea has cholesterol especially sterol-5-enol of
high concentration was generally fran zoop lankton and its feces The average value of total
bim ass was 690 8 mg/m’, which wasmuch larger than that of the adjacent sea atm iddle
and low latitde Themain zooplankton n ChukchiSeawasCopeod Acalephe Amphpo-
da, Chaetognatha, Euphausiids Ostracoda, etal All thosewere possible origin of choles-
terol

A snall quantity of 4a, 23 24-trin ethyl-5a-cholest-22-enol( d moflagellate) of C;, ste-
rolwas detem ned at C-8 zone n ChukchiSea D moflagellate sterolw as reliable m arker of
oceanic dinoflagellate and was also the source of 4methylcholest in deposit A lthough the
pure north polar species of dinoflagellate has not discovered n depost stram n Chukchi
Sea w ithout doubt Protoperidinum pellicdun and Protoperidinum depressus of dinoflagel
late w ere one of direct contributors to sterol The detem mation of subtle structure of bio-
markers n view of biochan istry supplied a rational evidence for enucleating origin life
behavior of 4methyl sterol of Cs, sterol

4. 2.2 Bering Sea D evosit Stratum

Sterol canpounds such as Cy;, Cys and C,y whose double bond located on 5-§ 22- and
22-was found in the deposit sram of Bering Sea B2-9(Table 2 Fig 2). The percent of
Cy Cys and Cy sterolwas 19 5o — 25 Y%, 26 8- 38 o and 39 0- 54 Xl respective-
Iy According to the relative content of stero] one part of thanm wasmainly fran terrestrial
hicher plants which contrbuted more another partwas fran ocean origins

In B2-9 zone¢ 24-ethylcholest-5-enol ( Plant sterol) and 24-ethylcholest-3 22-dienol
( Plant sterol) of Cy sterol which considered as marker of terrigenous organic matter took
9 6k of total sterols Plant sterolwas themai sterol of higher plants however m icroal-
gea such as Cyanobacteria, was possible mportant sources of 24-ethylcholest-5-enol The
chram atography arrange fran n-alkanes nC,; to nC;, of sedments in B2-9 station presented
as a double-peak mage and the high-carbon peak was advantaged The CPI and the ratio
of heavy-hydrocarbon and light-hydrocarbon ( Cy 53 /Ci50) were 2 392 and 4 932 respec-
tively A1l the results confomed that 24-ethylcholest-5-enol and 24- ethylcholest-3 22-dr
enolwere fran terrigenous higher plants

In B2-9 zone 24mmethyl-§ 22-dienol ( diatan sterol) and 24methylcholest-5-enol of
Cy sterolswhich considered asmarkers of diatan lipid took 12 0% of total sterol D jatan
was themam species of phytop lankton in Bering Seawhich took 99 4% i total cell density
of phytoplankton The station B2-9 was rich n Northem subarctic and northem temperate
zone species of diatan such asDenticula seninae N itzschia delicatissina, N. seriata and
Thalassothric longissina, and so on The concentration of diatan in B2-9 station was up to
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3558 x 10" /g which was the highest of all observed points in ChukchiSea and Bering Sea
As aresull m this special enviroorment diatan was direct contributor to Cy sterols

In B2-9 station the unsaturated cholesterols of Cy; sterols took about 13 3% of total
sterols Themam species of zooplankton n Bering Sea aswell as m ChukchiSeawere Co-

pepod, Acalephe Amphpoda, Chaetognatha, Euphausiids O stracoda, et al All of these

may be sources of cholesterols
4.3 Canparisons of the chosen sediments and clinate effect

Cy Cag Gy and Cyy sterols of sedments m Chukchi Sea were average 12 41%,
29 4%%, 54 13 and 4 O, respectively and the corresponding values n Bering Sea
were 22 55, 32 78% and 45 12 . But the content of C5, sterols n Bering Sea sedr
ments was very few. The canposition and origins betveen the wo stations both had sm ilarr
ties and differences On the one hand considering relative content all of the sterols n the
two stations were both fran terrigenous higher plants and oceanic matters and the fomer
wasmore mportant On the other hand the content of plant sterols C3, in ChukchiSeaw as
about 10% higher than that n Bering Sea Because C-8 station was near the coast and w ith
shallow depth so the mputs of terrigenous and coasw ise erodent substances aswell aswa-
termoving materials by Bering Sea would play an mportant part n contanporary deposit
progress of longshore areas Besides the content of diatan sterol Cyx n Bering Sea was a-
bout 11% higher than that m ChukchiSea A lthough both the Berng and Chukchi sea are-
aswere characteristic with high productivity ( Sanbrotto et al 1984 Conkringt et al
1994). the fomerwasmore representative ChukchiSea is the routew av connecting north-
em Pacific O cean w ith A rctic O cean There structure of ecosystan, productivity and ocean-
ic fluxes were all nfluenced by northem Pacific and A rctic O cean A ccording to indicated
elanent F¢ whose process of transportation and enrichmentwere close relative to environ-
men! its contentwas almost unifom w ith three different deposit types( sand sandy silt and
silt sand) m the wo sea areas(Gao and L 2003). It ndicated that the content of Fe be-
cane higher along w ith granularity fran thin to thick and accounted that the chosen areas
had sm ilar origins as well as mass and power exchange Campared with Bering Sea the
productivity in surface water of Chukchi Sea was lim ited due to much more effect of low
tanperature and low salne water n long-temm ( Coachman et al 1975 W alsh 1989).
Thus changes of polar clm ate and environm entm ay not only affect synthesis and decan po-
sition of organic matter n partial sea but also effect terrestrial mputs and conservation by
nteractions bew een sea and land or sea and sea Furthemore all these results can feed
back

It has reported that the global temperature has ascended by Q 3— Q 6 C i the last
century especially n the last wenty years The tenperature of westem Bering Sea was
added by Q 25 C per ten years and the square of the sea ice have shrunk o m thirty
years (Chen 2002). W ater tenperature of continental slope has mncreased by about 1 C
since 1993( A aggard et al 1996), which becane the symbol of A rctic wam mg In Chr
nese first research expedition of A rctic  scientists detected the average temperature rise of
m kldle and deep waterwas universally higher than that of any season nm any years( Zhao et
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al 2004). It could be concluded that on the background of globalwam ng the clmate of
A retic changed obviously

The canposition of sterols in current sediments could reflect different sources of organ-
icm atter and biologic canposing of sedm entary areas i that period while the latter tied up
w ith extrane entironment and clmate of polar region Fig 3 (a) mdicates canpounds of
sterols such as Cy;, Cy, Cy n Bering Sea B2-9 station have differences along with the
depth of sedments In the section of 7 5~ 8§ 5 an ( corresponding to period of 1920 -
1950) and 3 O~ O an ( corresponding to period of 1980— 1999) the average contents are
&o higher than others and especially the contents of 24-ethylcholest-5-enol and 24-ethyl-
cholest-3 22-enol had pran ment advantage canparing w ith other Cys sterols and have obvr
ous clmate effect In this wo sections relative contents of C,g sterols are sm ilar C,; ste-
rols did not change obviously and the total relative contents of sterols are also nearly That
mp lies oceanic phytop lankton mcreased

Fig 3(b) pomted out that the sterols canposing of Chukchi Sea station C-8 which
were n section 0— 2 an ( corresponding to period of 1986— 1999) had sm ilar trend w ith
the sane section of Bering sea Camparative content of Cy sterolswas 3o higher than that
in other sections mn average especially the content of 24-ethylcholest-3 22-eno] but the
contents of 24-ethylcholest-5-enol and 24-ethylcholest-3 22-enol were accordmngly de-
creased and the content of Cy; sterols did not change obviously A long w ith the change of
straim depth canposing of sterols didn’ t have obvious change contrasted w ith station B2-
9 of Bering Sea The unusual records of top sedinent stratim n Chukchi Sea and Bering
Sea were roughly demarcated m wam mcreasing stage of A rctic area and global (Y ang et
al 2002). Sowe could conjecture that n wam mncreasing stage of A rctic area and global
mport m atter fran land sources( ncluding longshore erosive matter) decreased correspond-
ngly which availed to the increasing of ocean phytoplankton especially diatan. Phyto-
plankton is the prmary producer in ocean ecosystan, and has un-substituted effect on m at-
ter recycle and energy flow of ecosystam. A's photosynthetic layerwhich phytoplankton stay
is prone to be mnfluenced by envirooment effect of envirooment and feedback are pram r
neni with which it can be deduced how ocean biological pump respond to change of clmate

n A rctic area
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Fig 3 Distrbution of Cy, Cys and Cy sterls during different periods( a ChukchiSea b Bering Sea)
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5 Conclusion

(1) The canpounds of sterols such as Cy;, Cy, Cy and Csy whose double bond posr
tion are located at§ 5§ 22 aswell as 22 24 were recorded fran C-8 core in Chukchi Sea
sedinents the canpounds of sterols such as Cy;, Css, Cy whose double bond position are
located at§ § 22 aswell as 22 were recorded fran B2-9 core in the Bering Sea sedr
ments A ccording canposition characteristics of sterols it mdicated that the substance is
mainly contributed by the terrigenous orign and marme silicate organisns and the fomer
took themajority The Chukchi Sea and the Bering Sea locate at the wo sides of Bering
Strait which is the only channel for northem Pacific O cean water can ng into the A rcticO-
cean connects the wo oceans and becanes an exchange channel of material and energy
Thus records of sedinents in the ChukchiSea and the Bering Sea have the san e character-
istic and the canposition of sterols have sane sm ilarity

(2) Canparing with relative content and distrbuting characteristic n sed mentary
stratm of ChukchiSea and Bering Sea there are differences n sterol distrbuting and envr
romm ental geology mfomation n stratim recording M aybe because differences betveen
substances mput fran regional river and nutrition elan ent and organicm atter taken by long-
shore erosive m atter would mfluence life action of ocean biology differently This regional
difference ( beween arctic and subarctic ) brought that effect on entironment change

(3) Stram of sedmentmolecule n ChukchiSea and Bering Sea have kept the signal
of mcreasing wam i last 20 years which has direct relationship w ith A retic regional and
global clmate change and also respondence of biological progress of polar region to the clr
mate change in A rctic area

A cknow ledgam ents Thank tean m enbers of Chinese F irst A rctic R esearch Expedition for
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