H 3845 1 ¥ B # 2 £ £ X & & 4 Vol. 38,No. 1

2008 ﬁi 14 JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Jan. 200 8

B GiS,0253-2778(2008)01-0018-08

PR 5 o 25 0 X 2 + |2 2 0 M 1 R B

EEAN I

(L P EBFEHAR R ERIIP IR E  ZREE AL 2300265
2. RIS SR - R A 5 A R AU R SRR 28 5 =PRI ST AT JELTT] 361005)

HWE A ANHOLAESHBELLABAR, 2 LABRERTRERE T EFwa ARk, 0En
B AR T ENTIEALLAN L, AL CNAEMERE TG X R, ERFRP, RN T
BAMITIEE B o4 2 it LA RSB B8 Ny-Alesund #9355 2 L4 P B &% G
DR PO R BB RERARY BB R RRF AR LA W F ARG 6 A
AREMBR,FoNEAMERAAEEES S, RER A ELRABRE 22 H TFHARELEERE,
ABAEARR  BEIALERORR AR S ARG RE , AR EDFRENETET R
Bl o945 Ak, ABAT AR R AF A ADIFENRET EAFEOARZE, QI m L XK
AR F R T, EMIFEDFAEDAFRAFHENIE, TET KA ELRBRENG T #, iR
TAHEX AR AESFRILE R RO ARMNFAEIFHAREESE T ERETNHZ
8] & X Fevy S,

KR . 2 LY AMIFED ES RGN B E B2

FESES . P512. 2 SCERARIAED; A

Comparisons of biomarkers of four fecal sediments
from high. middle and low latitudes
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Abstract; As a novel carrier of paleoecology and paleoenvironment, fecal sediments have been used to
reconstruct the history of seabird population or human civilization of Quaternary. Herein our study, we
analyzed biomarkers of ornithogenic sediment from penguin colonies on Ardley Island, Antarctica;
ornithogenic sediment from seabird colonies of Ny-Alesund, Svalbard, Arctic; ornithogenic sediment from
seabird colonies of Dongdao Island, South China Sea,China and paleoculture of Yuchisi Site, Mengcheng,
Anhui, China. Biomarkers of the four fecal sediments show quite different distributions due to their
different locations, sedimental environments, different seabirds or human feces and different vegetations.
Compared with the bioelements, the biomarkers can provide more abundant information about the

evolutions of the ecosystems, including the historical seabird populations and vegetation abundances. The
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combination of organic and inorganic biomarkers could give more accurate and richer information for their

characteristics and also for paleoenvironment and paleoclimate.

Key words: fecal sediments; biomarkers; evolution of ecosystem; fecal sterols
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Tab. 1 Comparisons between four fecal sediments from Antarctica, Arctica, South China Sea and Middle China

s Y2-1 YN DY4 YC
JITAL X 35k R BT & B[ & RN o ] e AR LHERR e
ZHE 62°13'S.58°56'W 78°55'N,11°56'E 16°39'N,112°43'E 32°55'N,116°16'E
EL7] il Jetifs T3 17 IR 1, NS
ENEAM 0~2 400 a BP 4 000~12 000 a BP 0~1 300 a BP 4 000~5 050 a BP
TOC/ % 0.39~7. 49 0. 34~5. 76 0.33~11. 72 0.29~1. 72
FHME/ % 4.17 1.11 5.73 0. 57

S,P,Sr,Ba,Ca,Cu,Zn,F,Se

Bioelements

Sr,Se,Ca,Zn

As,Cd,Cu,Se,Zn,P.S Cu,Zn,Ni, Sr, SSr

SRR R O, A i E B A AT,
TOC AN KEA 2D AE 1% 2247 AR A4 000~
5 050 a BPMY,

A WIFR R TC R 1) B S X ST R AR R
YRR 5 IE R MR TR T X U R 1E
SRR BRI AR YRR 2 0 22 0] | A W Bl 2 A 1 4 B Y X
A, AR RT R EA R IX 247 BT AR TR, 5 R AL
PR A4 PR B2 Y DU A 25 - DR Z AR i A )
FRECR A A T N A S B (R, s i
BEH AR AR (2 1), HESFE S, P, Sr, Ba,
Ca, Cu, Zn, F, Se,As,Cd, Ni X 12 NIC &
FELA.

FRRFERT AR L AN A 156 B A TG AR 5 1
T3 1 (ZL P8R 5 o ) Bt 3 £ L BF | HLA% 4 WU
Yy AR AR AT 2 B I B S i TR S B
TOC W 1m ; AR 55 B J 2 B /INEe A= U 1) BT
FRAERT /N L A W s 28 0 22 ) 5t R = BE AR X AT
A b A e R B e, ARBER TS
WA EL 2% /N AR 28 R G A X A 2 e, R A
AR TE I DT g R R £, Y2-1 TR
Y E AR BT R N 9 4, DY 4 AR BT R
7ANYN AL YC £ 5 AN FERX PO TURR Y Hh iy A 9
FRAITCER 3 B BB B i 4 A1 TOC AE L, 52 2 A= 9
Al

TOC RUUR A B A PR, A5G T 182K i
X RIS YRR X S R R E BRI T
A=A s 2R R A AL B 2EL RGN 43 A 1 TR R
B 2=RIEAN  B GG MU TR R A el VR T L PR
A bR R D7 S R A A 3 sh AR B AR LA AR
U8R VE R FRATTHE 43 B i O A~ A= U By v
(A s i ) A A IR T R I as SR HL R
WFFE K POAN XU B J 30 3 A R A 3%
ANTR] T 1 A 0 7 AN ).

2 MARFAE

2.1 TOC Ak

A B CTOC) M 1A% F e it Ah #4041 4R
-2 HEAR AR B R E B RF AR
AT S G- () B i (<120 HD 0.2 g ZE A7, IF A 2]
0.1 mg. A 150 mL B =4 H .0 o. 1 g BrACK
Ag, SO, ARG HERR I 5. 00 mL 0. 800 0 mol/L
TR EVR I .5 mL Ab2F 40T AR L #2450 B
b B 5 0. 2 mol/ L R4 B R I 2k #E 4 7 48 Ak 1 5L 7%
IR PR
2.2 EYIREYLSHAE

FEMR TR T FE T 0 e A R B TR B
WA 72 b ORI R AR, S Bk 4 S i A
0.5 M KOH/MeOH %W 2L B A/, LLIE & b
APCTPEL 7, Z 5 NG B R A kPR &2 pH <2,
PUEC B/ A0 = D ABURMEA Sy, KRR
BUIEK. FPELE R AR & 2~3 ml, HREIR 4> B
FEFNBEA A 2 4, BERR A2 o R T,
BSTFA(N, O-Bis trimethylsilyltrifluoroacetamide) fif
A1k

Bk BRI A # 2ET GC-MS 2308, H
Hlse ke AR PEZH 20 L GC-MS Z3Hr g | BEK LA GC
O3 MR B - BRI #R AL HP 5792 Y GC-
MSD, i H HP5 50 m X 0.32 mm X 0.17 ym
(lengthX 1. D. X film thickness) ; S AH (4% -5 A
Agilent 6890N, {4i%FE DB5 50 m<0. 32 mm X 0. 25
pam,

ek s R P E .

7 °C /min 3 °C/min

60 C (2 min)
280 C (30 min)

Pt A 0 o TG FH AT A €8 1% b Al R ) ) L
FEIT .

200 C



%14

ARG AR R £ 2 A AT E SR L 21

10 °C/min 3.5 C/min
—>

60 C (2 min) 200 C

1.5 °C/min

280 °C (15 min)
TR
60 C (2 min)
300 °C (30 min)

3 BE

TE R e e ik o3 5 B0 A Y L BAT F AR 1 2
P SR TR B 3K 6 03— v S A v B R A R Bk B L 485
MRS ARRAREE FARE T A R4 A R AE S AR W)
FRIBAE 5 I, 2R DURR v ] L8 7 i 800 T8 A ok
PR POAS Hb XY 2E - DOARY) s A [R] YRR R
(El 2).

et b 7 H BRSS  REEAR , AHLBT RS BUE R
PGS, R AT HLY R AR B AR BT A S UAR
Y1 Y2-1 (A LA 53 S50 R B 13X — . 76 Y2-1
ALY p et e S ST i v L A T AN Y -
TE Coy» Cos Fll Cop 247 W dE B AR T L 7E 30 om S
RIEIR, Cos, Fl Cor IR B AE N IR I 1) F2 05 1
I, Cos, IR Cos e K1Y HUAB B 5 AT 34 12, 3K 130 W
HIRRA M RAEELF  BCA A 2218,

AT FL/R B S5 2E R0 YN BT T4

300 °C (30 min)

10 °C /min 2.5 °C/min

— 150 C

) AKY2 45
(a)
Cos.y
\ Cora
80 39.00 38.2
C23 400 4
Co
ln.l_.]kf_A N " | .l #}[Av'“nlﬂ PSRN
25.00 30.00 35.00 40.00 4500 50.00 5500
(©
Retene AKYN 01
Pr
Ph
o b 18

BRHUT IR AT IR AR B i, B e v L & R AT
SRS (UCMD | 855 o v AR 5 L UAR ) WL
e U A Wb iR ) 52 B AR — 40 I 2 A R

PO U DY4 A A 16 704 &2 33, Ar il
£ N TN SO 7 T 8 G o S N = o 32
HEIR AT T 55 1 W fidk e 3, A A0 i 0 3, T R 2
DY4 FIrE i 4 3 7K AR AR 10 T 7K T .

VP PIASp e34E s e SN 13 & 2 s M S T A
BRI T4 Y, s e BiCh 31, mk B o A
AL

TEVE VD RN R S5 A U R v, FRATT AR A 2] T
5.5- ek R AN HE R SR R R AR
POV MR . ST T R R R fR R 25 6
A L5, 5- 2 Ao a8 1) T B R A IS AR Foe 1) i o —
B AR R R R 2 I BRHR S SCfBZE  5.5-
LG TR L .

4 mEE

PO GLAR ) Y B A A2 B A Mok IR I (7R
H Y S B B DL F , TR T B Sl ) el 28 A [ sl
F B0 AN ] L T 25 3 P9 AP AN ] 5 0t T ) A
I3 AAN TR B WA 2 5 P 8 At DR O gl o AR
Wy 4 5 i i JEE A i DX (T 3).

(b)

AKDY 01 Co ¢,

AK YCO005

(d)
Squalene
Gy
&

25.00 30.00 35.00 40.00 4500 50.00 55.00

25.00 30.00 35.00 40.00 45.00 50.00 55.00

() PARBTAETE B IR Y2-1; (b) T EEIEEPIIARY DY4; (o dUARITFUR BT YN; (D) HE LRSI IRSF b2 YC
B2 WA REEEN ST

Fig. 2 Distributions of hydrocarbons of the four sediments
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Fig. 3 Distributions of alcohols of the four sediments
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Fig. 4 Distributions of acids of the four sediments
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