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The organic geochemical evidences for the lake water stratification in Lower Nenjiang For-
mation, Songliao Basin
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Abstract; By the analysis of samples from SK-1, high content gammacerane was detected in the strata from the top of the 2™ and 3™
member of Yaojia formation to the bottom of the 2™ member of Nenjiang Formation, Songliao Basin, which suggesting that water strat-
ification occurred during this period. Compared with the total organic carbon(TOC) and 813Cm.gdala, the high contents of gammacer-
ane correspond well with the high values of TOC and the negative values of 613(:”,3. This correspondence suggests that water stratifica-
tion led to the anoxic environment in the Songliao Paleo-lake, which contributed to the preservation and deposit of organic matter dur-
ing the sedimentary period of Nenjiang Formation. It is inferred that the water stratification is related to the marine incursion in the
Songliao Basin.
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Fig. 1 Sketch map showing the location of the SK-1 Cores
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Fig.2 TOC,stable carbon isotopic composition of TOC, content of gammacerane and lake level change

in mid-Cretaceous Stratigraphic column of Songliao Basin

5 &g

FARE 1 BT 2T 3 A A T e i 15 A 5 2 W1, WA T I L I A7 AE K AR S R B, 3 4 2 02 oy T 1
TR R LR ARSIV AR | R FB AR B A B 2 e K AR 1 43 2 R T8 O KA R 3 1 i S PR 35, A5 )
FAG WL AT HIE , 3 B ATV I 5 A LT M 0 D v 0 T X (1 6 PO BT T 4 — % — B RS F Kk A 43
JE R 1B/ e B , D)2 e s o2 S 1) ek A .
6 &3k

[ D] BREAS, BTHF, BE . AL it A AL GRS TS A3t B BR AL 2 AT BRACH5T,2003,17(3) :311-317.
(2] EAET, BRACE Mk A, CO 2 A 2 T T K R B RRAE. BRBERLA0FST ,2012,25(8 ) :845-851.



194

[3]

[4]

[5]

L6]
[7]

[9]
[10]

(1]

[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]
[20]

[21]

[22]
[23]
[24]

[25]
[26]

[27]
[28]
[29]
[30]

[31]
[32]

J. Lake Sci. (#:64F%) ,2015,27(1)

BAhAE bR B 2R A A S M DR AR A T R 40 )2 4 K BRI T e . v [ BRI A 4, 2011,31(9)
1477-1485.

sk uE XN, E A B KR BT R T PR BB I . LRI HARREAERR,2013,19(5)
441-447.

Mellard JP, Yoshiyama K, Litchman E et al. The vertical distribution of phytoplankton in stratified water columns. Journal
of Theoretical Biology, 2011,269(1) :16-30.

Wetzel RG. Limnology. W. B. Saunders Company, 1975.

Wuest A, Piepke G, van Senden DC. Turbulent kinetic energy balance as a tool for estimating vertical diffusivity in wind-
forced stratified waters. Limnology and Oceanography, 2000,45(6) :1388-1400.

Nakamura Y, Hayakawa N. Modelling of thermal stratification in lakes and coastal seas. Hydrology of Natural and Ntanmade
Lakes, 1991,206:227-236.

KR A B 2RISR, AP PSS ML ER (L2 A5 i . Rl 3E f ,2000,15(1) :65-69.

K. E. 8459407, C. CIRREENT, . M. BURZ T3, koK B 2R P 45 . CFVJJ%@J{:%%THT@:% 2 J AERT A Tk
At ,1997 .8-11.

B, Tr L, AR SE AR A REAR KRS B R I A DU S R bR AL 2R . P R Bk, 201,41
(9) :1253-1267.

EARYLX] L, SRS AR A A LA AR TURUGE (B2 P = K MO AL, 1995.

AW, A, EBEEE. AR 1 ICALIEhE , A ORI ERRE SRR 2 B 40 . HAE T 2% ,2009,16(6) :104-112.
XUHHR BRSNS A% AN L TURVRAE. 5242, 1992,66 (4) :327-338.

VAR, WAL A MG 11 S b 2 R ATty A R [ 20038 3C ] ALt - vl [ b SRl 27 et B 5 i, 2007 .

TR, RS AL A 2 M W A0 5 v A SR A AT 22441, 1998 ,15(4) :417425.

Feng ZH, Fang W, Wang X et al. Microfossils and molecular records in oil shales of the Songliao Basin and implications for
paleo-depositional environment. Science in China Series D :Earth Sciences, 2009,52(10) :1559-1571.

Peters KE, Moldowan JM. The biomarker guide: interpreting molecular fossils in petroleum and ancient sediments. Engle-
wood Cliffs, NJ: Prentice Hall, 1993.

AT AR L, TESTRE. SEIR AR G VG F S s R AL AR AT L. S RAR AT, 2010,31(3) :353.

B BE IREDS, 2 A S RN = T X I S AR A RHE SO OB R R 2% 7 5L ORI, 2006, 24
(3) :419425.

Wang G, Wang TG, Simoneit BRT et al. The distribution of molecular fossils derived from dinoflagellates in Paleogene lacus-
trine sediments ( Bohai Bay Basin, China). Organic Geochemistry, 2008,39(11) ;1512-1521.

B b AR R S Tk, AT Bl AR, 2003 :96-139.

EGRE, B S AR LA S U, IR SR AL EAY, 1992 ,4 :306-320.

SinningheDamsté JS, Kenig F, Koopmans MP et al. Evidence for gammacerane as an indicator of water column stratification.
Geochimicaet Cosmochimica Acta, 1995 ,59(9) :1895-1900.

RS BB M ht—— K R 5 2 1 R A= bR . DU ,1999,17 (1) :136-140.

Wang L, Song Z, Yin Q et al. Paleosalinity significance of occurrence and distribution of methyl trimethyltridecyl chromans
in the Upper Cretaceous Nenjiang Formation, Songliao Basin, China. Organic Geochemistry, 2011 ,42(11) :1411-1419.
WS B A= . BN A 1 S AR Y B AR B K R A RTIE. HOBRERLS : h B M BT 2244, 1996 ,21(3) :267-271.
RS, EHOE. ML AR AU D Cy) S ber A B S 7 . Bl#i 41,1998 ,43(23) :2550-2553.

TREN. LA A A LA A SRR IES. JUat. v E s, 2012.

Xi DP, Wan XQ, Feng ZQ et al. Discovery of Late Cretaceous foraminifera in the Songliao Basin: evidence from SK-1 and
implications for identifying seawater incursions. Chinese Science Bulletin, 2011,56(3) ;253-256.

Haq BU, Hardenbol J, Vail P. Chronology of fluctuating sea levels since the Triassic. Science, 1987,235:1156-1167.
Arthur MA, BEEEHE. BURTEPEAHLER T C 19575 B 4. W PEA0h,1986,3:000.



