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IR BE IR ZHNH R

AT x| &AL
(BT ER2ER, i 224002)
T(MEASEYWR, B 210008)

RE  HHT 19928 E WA Fihly, ASAHGEMA RS ETERETEILS
. GREWHERZ T (BEER)PFERBN RGN ELEYIREY, 1L Pr/ Ph it
B ( < 0.25) R BB TR 2 61, KER WA G YN FES S T A HURE LK 5
RE AR T RZ LR, AREZE AR S e M58 & BRR A, [ —&
HEEREKEEN: 173X 107 (RZHEH)F 410 x 10 °(RZTF 3.5—8.5cm 1), i
HANREFREE TS TEALIR, KEF LAEYGREWHEL, I EYH TN
BEVEMAEREASH. HAREVHIEER E¥REGTHEL, R £t
RERMEKHEREAEER L.

X@ia  EL 4YRGEY FHbERbE

TR BRI E Y C A B S RE XIEALE, 19925 Clark et al,, 1967; Han
et al, 1969), A V& % % AT T BUAR 3 2 00 A A% 90050 36 (Winters et al., 1969-
Gelpi et al., 1968; 2 A%, 1991, 1992b, 1993). KEMBFTMERYN EWtrEY
HRAEFEEE L, %ig%fﬁﬁmﬂhﬂm%ﬁ?{ﬁm#nmmaﬁtﬁéﬂﬁfﬁﬁmr”ﬁ
) (Ten et al., 1985). T L7 & F B B AL B BT AL RS FI BT T (4 B 4K, 1B R
WA IR 2B SR, MR S FE KM EAERY R E S5 53R
HEHMESKEREFSHUZL. ik, RAREBEOEIBRAEFHRER - EWHIE
MELRE X,
1 AR

BRRBLURSE) i, S50 T o m e 30 8 vh B, b4 37°, R &
118°, Hiu &b ik Al vth B FFSR X, U0 20 185, Bl b 4 90 0y SR 080t 26 3, W1 /K A St R 7K, AR5 o
KiKER WA AR, RARERE N 1.02mg / ml, R N 3, BEEE N 1.08Smg / ml, 2EEH
10 SBE&HEEZBERBEL W,
? BERESIRAE
21 BWERE BESRBIANHREMIRES@E, FE 550 1.021mg / mi, 1.036mg / ml,
1.059mg / ml, TR FE 5 5 A 3, 5, 8 (FHORFRAEARELBE, P b e, s EhBE) . e BB KIEIBE, 1

*EFXAARBFESEHTE, 394900155, R4, B, BETI19634F 10, 8 L.
WA 1996 SA3E, X AW 19974F3F125H.
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ERREHFEBROELAS LA . FM). T B)ZZEHE, §2EEN LR FKIK KR 0.5cm,
3cm, Sem, XANEEERBEHEMSQTACH. #FRgm5H: A-REELE, APk
LR, AS-m i F 2 M3ARELE R, MS—h iR, M- R 2 B3I ARELE T
B, B5-HETZ, B EETRE. LENHE (CEREBAFECHEER) MERE 5
K, FREAEEEAEESR), TRAKAE, ARFBRENEIRZ, T T REZ B AR
Ao, BEYEEHIFEEANNEZREE, £ 2 FWE, BV BREEE -/
AR ST, R RHLAHNOEHIETRE. FFREMETRA DB LK%
=, 8 SSCHT. MG 120 B, Bffea DG ELRESH. SAAYHAELIEE
KA, EREFME S (FERKGAT) BT R, HmBIGe ), 5 E L=,

22 KR T AL Olympus Y62 BAE L tfr. MR RIKMIBISN LA
MR AN, BRI G B (H AN 39—41C), KB B EHEHILE 44 + 1C, B E N 72h,
ECKETLIE W HE R, IR0 SR —F BRI, HAamEE (30—60C ). KR
BEVER, A B ERE. FR ER. A AT T EEESER TR LHFE. &
B3 B S I 7E HPS880A AR i (1T, HFMARE: AL TAMEH, SES4
B E W, B F iR 80—290C, 3C / min, AW K. GC-MSitEHEK A, it B 2
Finnigan-MAT TSQ-70B. %4 i% & R <H @ik,

3 XRER

30 HHBHRFMEYHR FHWHEHASRAMAYIEAEL REIYAEL
WME=KK, EHBRPAYREROREL, KB B R E (Microcoleus) , # W&
i B AT ¥ (dphanothece) . T B (Diatom) . ¥ B ¥ (Lyngbya) . th B (Dunaliella) . 1 %
(Pormidium) . Wi ¥k (Oscillatoria) .

32 RRELEREMNT S EENEIAS xt 9 MR AT RIS RIS B, &R
HLASFTF 5 1.

Rl BHESEEHFSBEHNANAS

Tab.! Organic matter composition of samples by analysis of column chromatography data

i A3 M3 B3 AS M5 BS A8 M8 B8

J53tb (x107) 3.55 1.54 0.79 17.60 6.00 0.63 1.41 0.45 0.22
BErE(ALY (X107 | 1250 53.60 29.40 17.30 28.80 41.00 31.50 48.00 29.40

FHECARY (X107 6.30 13.70 9.80 8.60 7.90 6.00 11.00 14.10 8.20
Elsh o (x107%) 1.47 0.78 0.40 1.08 0.62 0.15 0.83 0.11 0.03
= gri) (x107) 2.05 0.69 0.36 16.50 5.34 0.56 0.53 0.27 0.15

AL/BIES  (x107) 3.52 3480 37.20 0.98 4.80 65.10 2230 106.00  133.60
AR/BIES  (x107) 1.77 8.90 37.20 0.49 1.32 9.52 7.80 31.30 37.30

MEITUEFEHRMTRA: (D3INMREHNEHAEY RS REBAM, RAIRE
BUSSHREN LENERE (A3, AS A8), i F&&#/ (B3, B5,B8). A, ITHAE
LA AT R B R EL BT 3 NS (AS, MS, BS) MR, () HEF BT RN & 2R F
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mmE EFHBEE B SEMNAIH
12.50 X 10~ M%) 2940 x 10°°% HMWE K
o S8 4 1Y LG ) e BB TR B B N T B4 i (A3 R

T
A5
Cy
'
Pro| ol 352 107 B3 H37.20x 107", Q) ARAE
; Muuh\ PR RS R S RES 2K,
T ws Bl L 5 438 1 7 2D
33 BKRARAE B 3 ANEER MRS
LA L RIE 2, B 3 AR M/ Z191 (8
v S Fe) R M/ Z 217 (B be) FAEAH T, B8 2 h K
e Bt — M RES (AS) i R B o 2 L,
Bs 4 it
ca 41 RELRPENRNER T
I 7K 5 WAL 0 R 20 B 7, TR U K
L RAETLRLT 3, BTLL, 4 % LT + 2 B i
F LRI 3 BRI AR P K, Hop
YRR IR I, KRR,
Bl S mE IS NS A A 42 AHLEfE AR E I E A R AL
Fig Gas chromatograms of alkane of three A ¢ o1 o b it / 48 LU AELARAE, A B 4% 5 JL 7
medium salinity samples R, — A, B (Ph) IR %
B0y 4 5 50 7 R B T 4 5 (Pr) 2 408 AL A B0 JBE SR T T AL OO 278 %,
1991), AEHIHE / 4 HAH (<0.25) 2 W1, HF 3 B L0400 I 4% 1 F o oy T B AR 27 B 1) 4
HRE S K 2 AR TEOAR , 0 0 TR 8 T AL B B B 2R, M 0T R B . 06
KRR R AT, A — ST DA R, B e HUIR AR 09, ML o LA R e 2 7. WS
TR B, SRR 0 2 A ) A R, R A T AR R RS T R, AT RS
SR e A9 78 ML 7 I3 M T AL
Ve, (UEASCHBFSOE A BEM BRI /2 101
—H%.
M 2 TTLUE e, AS [ R RE S !
i 5 O O RO GE A T B IX
S, AT Corr Cape Cor EHEAN Care

|pn Cull

C
11‘ Cis

Cass  Coo 8§ 58, 3X LT T LA HE WY, A9 B2 ASHE R H i eI e 1 A €16 1
ﬁ*ﬂﬁ&%m%ﬁﬁﬁﬁwm& BHE Fig.2 Mass chromatograms of hopanoids and steranes
BT S b fELL. of A5 sample

1 s AR R A s I Se ke 25 A — LB B A8k, AS (RIZEH) B BB
R (Cos Cip) HEMER KM (P, Pr %) TRES, EHE WA BHES, AR
A S B B = SRR AN AR, Clark % (1967) 434 12 Mg BRI E Xt koo A, K BB
W39 FE Cis B, Crpn XUREALAF (1992) AN P 9IRS A4 (B AR 1 IESe B4 A
BAE Co Z Rl SATMERMELL. M5(F ) MEeR 25 N2 R B Bud i (R 5 1% Cs) H1E
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W, Cr, Cs IS BT ZW /A T BS(TR) B E AR, Cy, Co FE KKK, &
FUET, FEERAEN Cp. X 150 WA AR B0 1 A7 AL ST 1 LU B A sF U] P o B8R R B 40 o B
BA T RIZI AL,

Gelpi et al. (1968). RIKAE (19922) FE R LMK E R, EBEFIRE 7 KEERR,
S5AXMERMEM. MARHFLRME 7RI LRHAR (Winters et al,, 1969; Gelpi et
al, 1968; KA, 1991, 1992b, 1993) KB, @R (—MIE 100—400C ) AR SR 5L
5 B TE BE 8 o A5 FRAE RS A N ARBR B S AR S r A FRAE. ML T, RE LA T HRYE
ET, BA W TR B0 R, oT AR, 518 R B HEEFRADS: —2ERE
T LOBREAFENEMER, “ERE TP REEFEMEARMER. XHER
A BE R BUFE B T, — 2 4 MR B B0 ML = AR (B B8O AL & B s R AL, &
BRIl BB MR TTER. B0, B K ERENFE R A A YLE R A 2R,
BIKh & HZFHANE, 0 C,,,C,, C, JENTER, X 2o S7E B AKFE 1 2 J5 ] 290 b S Ak A2
RUBERR. e B 1R
43 HHEAYHEREFES FRHAHRFEHEY  BEREHEFRENEEYUNSE
T84 Sk W BE AT 3¢, B mTAR 4 A o A AL ke HE 0 BE B Hh AE AR AR AL B R AL L R
LAY (s, Hke. B %) SAEEYREY, ZE B EATH B E W45
BN R, BT, E—ERE L, VR A S AR TR 2 (8 LA B L
B, WRBEERTRRZ Y 2 B4R B JLANFRE B A AR ) P, AR 2 FR A AL
SEE AR R A B ES B, x4 45 B ALY BB SRR A AR,

HHRE L 20cm EEN R EA KZHES BHAERE — MR LRI IRE, £K
AR KA RE HAEE TEMET HROER, WEWHER BREHAENIERZE
iM% e, B pRE T EBERME. £XMHAEDER R HE EMEREA LR =1 R%
BRI K B TR, LA A VURETIBRI RN A G 7 - mi 2, &1 iR
B, AR 0.5m [EH RE VLAY ., RRFZ 08 PR B &4 734, Bm T HhE
B, EMERA A, —RIANKREZELRETZ FHERRE, HILSHERE KKK
B, (HERE AR BT, AR RS, MR R R AR — B H R A B 605 R uE M, At
H# AN RANER, LR TR S WSe 17iX — s, X Jy i e Bt o]
RE R A M EI.

¥ FEFLZF (1992) . Clark(1967) fl Han (1969) (A &8 A B, 0 ¥ F B LAY E Y+
e e i EWEBR  nC, TTRA RBRE( > C, )M FRIRERE. X 54T B AL
TUR M AR AR AT B B g DO, R BB M R IR R R SR IEA EEER.
— MR, 7E M R TR o R R, B R R R AN AL M I, R, R, B
M, FRXHEFEX -, EHTEEANERIBENEAERT - 1MTEAMER
Ryat FR . A SO T A7 AL 5 16 M SR B e 90 B B i AR 4k

GC-MSHr ¥ 45 R F W, St ke M 5 184k & W0 i 2B R HL B TRT o1, {HL A SE AR AR 3K 4 (i

fECELE REMERES)CERBEFE. XL 1R kb E LAY IR
EY, X R XEREYREF AT . FANEREY AN RN ELRLRES
M, AT B R TR M ANE R AT, MARBHTR T FIANFR TR RY, AU P K
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BAL N EREEERERBERENER)NTRE-MERKNERE, B/E—-ZE M
A M AEMANREAR - DNESER TR T AREEKERE,
5 #iE

it xf ik B R E LAY AR A E 5T, USRS A W AR Y B A
FERAE BT 2 M, KB T — S5 AL 0 B R A A (B 508, T LA 25 HE W A AL BT it
RN B B B RN P46 T s ERAL A SRR AR, R R T SR AR EY . Btk Eh
HZEZ LS EAERARSMMGEARLE THHINR, £8 T EYREYHF R
WMAREAEOR. BR, AP RN EBHEEXZE LR E R w, Hb T U
BT 8 A7 X b 7 7 100 41 A 28 (L B 9 Bkt B, AR B 55 A AT BE SR A0 A AL BR AL F BT ST
Foy,

g # X W&
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PRELIMINARY STUDY ON ORGANIC GEOCHEMISTRY
OF SALTPOND IN GUANGRAO

Wu Shengcai, Liu Zhili'

(Biology Department of Yancheng Teacher's College, Yancheng 224002)
'(Bio[ogy Department of Nuanjing University, Nanjing 210008)

Abstract Samples colected in 1992 from the Guangrao saltfarm of Shandong
Province were analysed by GC and GC-MS to investigate the composition and
precursory evolution of deposited organic matter in the surface layer soil in saltponds.
GC-MS analysis data revealed the composition and oranization characteristics of alkane
and arene in the surface layer of soil (including mat). The low Pr/ Ph ratio ( < 0.25,
Pr could not be detected in some samples) reflected that phytane existed before the
pristane appeared. A great amount of unsaturated compounds not only characterized
the initial state of organism evolution, but also showed the redox characteristics in the
surface layer soil. The variation of concentration of alkane (from 12.5X 10°° in
surface soil to 29.4 X 10~° in the soil 3.5—8.5cm under the surface) and arene
showed that organisms evolution began under normal temperature and pressure. The
presence of a great quantity of biomarkers (Ph, Pr, alkane, arene) indicated the
organisms evolution was easy in the first stage. The study on the natural evolution of
organic matter in normal environment may be significant for research on the
biomarkers and geologic origin of oil and gas.

Key words Algal mat Biomarkers Organic geochemistry



