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Abstract: In order to study the impact of global warming on the ecological environments of high latitude ocean, the lipid biomarkers of
a sediment core called BLL16 were studied, which was collected during the Fifth Chinese National Arctic Expedition Cruise at the Bering
Sea shelf. These compounds, including saturated hydrocarbons and fatty acids; show that the organic matter in the sediments is the
mixed input of terrigenous and marine sources. The long chain n-alkanes and long chain saturated fatty acids are mainly derived from
terrestrial higher plants, while saturated iso- and anteiso-fatty acids mainly originate from marine autotrophic bacteria. Two of the con-
centrations of short chain n-alkanes, anteiso-alkanes and alkylcyclopentanes are well interrelated, suggesting that these compounds
share the same source and are mainly from phytoplankton and microbes. The relative ratios of the short to long chain n-alkanes
(2Ci5- 2/ 2Cos 33) vary from 0.14 to 0.90 in sediments, indicating that the n-alkanes are primarily derived from terrestrial sources.

The concentrations of short chain n-alkanes, anteiso-alkanes and alkylcyclopentanes, and the relative abundances of saturated iso-, an-
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teiso-fatty acids to saturated long chain fatty acids are consistent with total organic carbon (TOC) and total nitrogen (TN) in the sedi-

ment core and show an apparent increase since the 1970s, which may reflect the continuously increasing trend of marine primary pro-

ductivity and a sensitive response to global warming.
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Fig.1 Water depths, circulations and sampling station in the Bering Sea
B H Grebmeier et al.(2006a)

P 0¥ B 7K (Alaska coastal water) , P8 1] 5 T P4
ARSI 1 2 ¥ 1717 R 174 B 44 4 7K 7K ( Anadyr water) ,
21 B 48 7K (Bering shelfl water) i F ¥ F K A 1Y
S M1 I  RATE 2l [51 B P o B P U N = R (5317 3
A KERE AT 2 L UKV B AR TROK B SRR DL K
A L A B R IR (Grebmeier et al., 2006a).

2 il >R B R AR B 3K

PUBAERE BL16 4T 2012 4E i 45 5 AL Rl
225 S Al 2248 UORE 28 SR AR (B D SRR AL
H173°53' W, 63°00' N, H K 26 cm, 7K I H4768.2 m. ke
iR SG D34 1 em S5 (8] @ 43 2, SR )5 57 BB UK VR
SBAFE T —20 “CEREE rp i 2 gk — 2 120 A0 B AR B 10
AL 3 DA R ASC A 0 A D0 a7 v sl B R 2 (DO A=
Wy M S5 5 B b IO [ 5K e S R AT R L 1 A B
%% Yang et al.(2014) , 3 I o B0+ - Y Bk
JE VTR 5 g 224 S Be 5 Y BETR A T
(EFEEH 9 = DB BEOEBSEAE Y (6 X)), BA T
Wi e &% 78 R AXAE 40 °C BITRE T 18 W 45 23 mL
LAy PR R R AR N 22 05 FE IR KV B 28 1.
AR 5 A2 U A FH 2 A A v CRE 3 78 48 43 85 1

R PELH 43 CGE O Be A A BE R8O Fb M 4 43 R e
ORI A2 43 BT 5 A 1 mol KOH/MeOH
(5 VAR H, O) W W HEAT B8 /K fi# (70 °C 1.5 b i
IE CUBERE P PR 4 43 5 i iR (DCM. #E J 4 B A Bl
J5) 4 A BRI T 4 1 s YA R i R P I O e AR
HRFR 20 53 (6 X)) R PE A 43 B T IS A 14 %619 BE,/
MeOH ¥ & T 70 “CRYFERA Hm#k 1.5 h.a2 5
TINIE C e 25 BCH AR I T (6> G R BUR BE B 2= 40
JH Bt

A5 55 A5 AR RIAR 18 AR W 2 45 F0 R Ak B9 1R 1k 4
o3 AU 6,38 — B B AL (GC-MS) #E 47 73 #r
T2 Agilent 7890A/5975C MS BRI S AH 4% — it
TR B35 25 1 - 4848 DB-5MS £ 35 B 41 5 4
(60 m>0.25 mm X 0.25 pm) s THEFL T  4RE 70 °C,
Fe Lk 10 °C/min JHif B R T2 210 CLHE)5 3 °C/
min T+ 2 AR 300 C, LR AR E R 36 min; iF
FERNRBE 310 C AR bE  EFERE 1 pL, (T2
SRR A ELE BB AR 70 eV.GC
5 MS RN 280 C.&H M L ERTELEY
JoT % P& AP | SCHR BEREHRT NISTO08 T 3% e #E A7
XF G S s . Al R M A 43 09 2 & 43 B 4 Shimadzu
GC-2010 HYSAH 683135 {CHE A7 04t , e 48 &0 K0 B
(FID) il 2% . 3% A 8 23848 DB-5 1 9 B 4045 4T



114 =

A 1 4 9 I A DR AR LR R 2

AR AL

EP

Ko FHRAE I 4011

(30 m < 0.25 mm X 0.25 pm) . JEFE TR E N 300 °C,
FHE AR F BHIE 70 CL 8L 10 °C/min FH iR &
210 °CL,BfJ5 Lh 3 °C/min JHE E 300 C, &R 4# 5
25 min. i R 5 BE VE S S5 o 38 b R4 & P A R
TR AR R A5 16 G W 0% AE R 08 1 FR AT AR
3 HiRAVTE
3.1 (AN A0 A BA ER MY 4H R AN 4 AR 41
b e R R B 2R DA E AR e R T
S SR ot e AR 0 R A N e (TR 2) T B AR i r R T
) (1) 1E A8 ot S B e K BE 7E Cy ~ Gy Z 0], 2802
% nCy; » nCs,  nCys 1E M L2 K 7 2k A A1 T oK A6 s
nC, Ml nCy; IEMSE R 7E D B2 7 (1 12~13 em )2
PO AKE . 45 J2 00 AE S 1E A8 e 42 o A 22 R 7Y
AIIETE nCis ~nCoy Z [0, FIERR A nCis 3 nCog 5 J5 15
£ nCoy ~nCyy Z (8] s EWERR A nCor  UTBURE IE A8 L 12
WEETE 1.92~9.48 pg/g THEZ ], -8 5.70 pg/g
FRE T Z 3 EJZ LI B sh TH e i .

FIF LA A 253K B 1A e I 1 sk 5T 18 A
FAEE(CPD -

CPL; 5 =

ks,

1/2 (2 C23731 (% ﬁﬁé)/z CZLL*BZ

4.13~4.69 Z [0, F¥ME N 4.42(n=26) , K I ! B
1Y) A Bk AL

FE T A AR T S A b 4 (3- P 3 ST BRI
FBEEEIA e R, S M e i i K B AECls ~ G Z
], LA Cis Ry F2 06, T AR 25 DL 3 o rh o 3 SRR
TEK Z2 B2 0 B A K L T RURE S 5 4 o e ik B A
0.27~3.27 pg/g TREZ 18], -2 J1.00 pg/ g T HE (n=
26) JUBAE A th A e SRR e e =22 5 L o e
B AR Clo \Crg JCop \Con Il Coy s A Crp 8L Gy o F 10,
Cuo 2 TR DUBE e LR N BE R BETE 0.28~3.13 pg/
g THREZ ], SEH 0 1.16 pg/g THE(n=26).

ity PRSI 3] 1 Bl T R 6 455 1 R L A B U7 R A
0 R S B 0 R, K v AR N I A i 7 TR e B o) A AR
Cro ~Cog Z 0] LA nCys. o Al nCoq. o A F A B i 19 {85
B AEVTRRE o 5 48 R0 R i R 1Y 58 %0 ~ 75 %, F
¥R 67% (n=26),nC,,. o Fl nCy;. o 76 F 4 i 1%
A0 3.4 RN S A I R R B Cs AR RN S A R
M2 GCys . o) W Cos 100 A1 I 5 A4 Hig W R (aiCis 2 o) L Cir 0L AN
SHg g W5 R (iCyr. o) AT Cyp M F1 2 5 48 G W7 R
(aiCyy . o). A 30 A5 00 380 B A £ 0 i 07 12 (i Cg s
Cis. D EZAEHPEHIER (N Cig. o (Cop. ) FIZE R
TR (RLERR) .

5O + (2 Cos gy (R / 25Co 50 (RO 32 BRUEGVWHRBEMNBIVRHGNNIER
WHEGERE R, KEFWEKEN CPL,_y, 7 EME R e TIARE R IR, K
27
16 8 (a)
29
s o Bt
5 v R SRk
4 31 F GRS R
30 33
T 3'2
15 20 25 30 35 40 45 50 55 60 70
5 7] (min)
i (b) s o ©
9 Cr 2 Mg N ss| | o Cru- ST b%
] Tlgs  ~rass O
= 225 252
‘ h i \‘ \‘ 155\691831\\9 D1 239254267 d‘ H Lhitl 9'\\ 31‘\68\ 2071 538) 267281
m/z m/z
2 UURRAE AR A L R B A FR SR S T (o) L SR e 0 (b) e 22 B0 I e TR 1 (o)

Fig.2 Typical GC spectrum of saturated hydrocarbon (a) .,

from sediment core

mass spectrum of anteiso-alkane (b) and alkylcyclopentane (c)
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