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Tablel Geochan ical characteristics of Huadian Foran ation in Huadian Basin
m 16 9~ 203. 1 203. 1~ 371 3 371. 3~ 542 8
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Fig 4 Vertical variatons on TOC and trace ekments contents of oil shak and mudstong Huad an Fom atbn
39, 40 .
Das P2 G ram p ian
, , Mn
s . Mn
Mo s
Mo Ba




922 28

] ( 4), Sr/Ba 0. 22 1

1 4 , Ba 29 0 53 B/Ga 1 09~ 11 07,

442 97~ 664 16 Ug/g 556 48 Hg/g 2 41, ~
336 05~ 859 35U g/g 557 -
60 Hg /g 120 78~ 625 53 Hg/g ,
476. 52 Hg/g Mn , ,
73 14~ 497 84 Ug/g 241 56Mg/g
70 41~ 9494 24 U g/g 969
54bg/g 29 77~ 753 13 Hg/g 3
194 36 Hg/g Mo
Q 37~ 2 57 Vg/g L 18 Hg/g )
1 31~ 4 70 Bg/g 1 38 Hg/g :

Q58~5 69Hg/g 126 Bg/ (1) :
F ;0 (2)

Ba Mn ,

3 (3)
Mo Ba TOC BaMo Mn

; (4) V/(V+Ni
Sr/Ba B/Ga s

2

BaMn Mo )
> )

B

V/(V+ Ni) Q 45 ,
~ 0 81 Q 63 SCe 0.8~ 1 02 ,
0. 96 Ce s 5

B

Sr/Ba B/Ga s )
Sr/Ba, ,B./Ga R ; ,



5 — 923
15 , s E
P
9 [M]. : , 1997 1307 [ Sun
’ Zhendheng Yang Fan, Zhang Zhhuan etal Depositonal Env on-
’ ment and G eneraton ofO il and Gas of Cenozoic Salinity Lakes[M ].
? ’ Beijng Petrolum Industry Press 1997 1-307]
16 s . []].
, 1997 11(1): 13-18[ZhuW eili, LiM inghi Palaeo lin-
(References) nobgy and hydmocabon potential in Zhu Il depression, Pearl R wer

1 Lindanan R L. The tophie-dynan ic aspect of ecology[ J]. E cology Mouth Basi J]. China Offshore 0/il& Gas 1997 11(1): 13-18]
1942 23 399418 17 ’ ; : L1

2 Deevey E S Jr The oblieration of the hypolmmon[ J]. Mem. Ist » 1983 1(1): Fl1[PuPeinin, TuQingying Wang Sumin Re-
Ital Idwbbl, 1955 8(Supp): 9-38 search progress of Limnobgy n China[ J]. Scientia LmnobgicaSint

3 Waker JC, CamollA R Sequence stratigraphic and stable isotop ic ex- ca 1989 1(1): k1]
pressions of overfilld and balanced-filled transitionsw ithin the T pton 18 ’ ’

M am ber of the G reen R iver Fomatin, WY[C]Il 28" O il Shale Syn- (RUE » 1989 1 66:77[ Zhang Pengxi Zhang
posim, 2008 39 Baozen, Y angW enba On the model of postglacial paleoclinatic

4 Frey D G. what is pakolinnobg? [J]. Joumal of Paleolinnology flacwation in Q nghailLake Region[ J]. Quatemary Sciences 1989,
1988, b 5-8 I 6677]

5 Hakanson L, Jansson M. [J]. : s 9 > >
1992: 127[Hakanson I, Jansson M. Principles of Lak e Sed m entole- RUE - 1989, 1(1): 1220[ Sun Shuncai Wang Suni,
oy[ J]. Beijng Scince Press 1992 127] Zheng Changsu. The geanomphology and sed in entology of hke in Chi

6 , , , [M]. na[ J]. Scientia Linno bgica Sinica, 1989 1(1): 12-20]

, 199t 1-134[W ang Pinxian Chen Jashy Liu Chuanlian et 0 : : LI
al Transhtion Collection on Paleolimnology[ M ]. Beijing Oceanic » 1999 44(6): 579-587|W ang Sun iy Zhang Zhenke
Press 199t £134] Nev progress on depositional envioment and environment evolution

7 , . [M]. of lakes inChia[ J|. Chiese Science Bulltin 1999, 44(6): 579-

, 1993 1-15] Wang Pinxian L Chuanlin. Palolinno bg ical 587]

ResearchM ethods on O itbearing Basins[M |. Beijing Ocean i Press 21 YuLZ OUWfiedE, WuFE etal Paleoenvironmental mplications of
1993 +15] magnetic m easuran ents on sedment core from Kum ing Basiy  South-

8 Hutchinson G E. A Treatse on Linnobgy. [ . G eography, physics west China[ J]. Joumal of Palolinnobgy, 1990 3 95-111
and chem istiy[M . Nev York JohnW iley& Sons 1957 2 , . [J]

9 Surdan R C, W olbauer Depositional environm ent of the G reen river . 1990 8(3): F20[DengHongwen QinKai The genetic types
Fomaton of W yan ing A prelininary report| J]. G eobgical Sociely of and assocition evolution of deep hcustrine ficiesmudsones|[ J]. A e
American Bulletin 1973 84 1115-1120 ta Sedin enblogica Sinica 1990, 8(3): E20]

10 Deshorough G A. A biogenie-chan ical stratified lake model for the o 3 ’

g of oil shale of he Green river Fomation: An altemative o the [J]. » 1998 26(3): 315-319[W angHuihong M ei

phya-lakemodel[ J]. Geological Sociely of Am erican Bulletin 1978 Hongning Palkolmnolbgical Infomaton fran the O il Shale in the

89 961-971 LowerPart of Sha 3 Fomaton in Dongy ng Depression| J]. Joumal
11 SnihM A Lacustrine oil shale in the geological record[ C ]/l Katz B of TongjiUnwersity 1998, 26(3): 315-319]

J ed Lacustrine Basin Exploration. AAPG M anoir50, 1990: 4-60 % [D].

12 KatzB J Contiok on dstribution of heustrine source rocks through ( ), 2008[ Y in X uzhen Palaeolacustrine
tine and space[ C] /Il KatzB | eds Lacustrine Basin Expbration Productv ity Study of Early Late Cretaceous n the Central A rea of
AAPG M enor 50 1990 61-76 Songliao Basn[D ]. Beijng ChmnaUniersiy ofG eoscience 2008]

13 KatzB J Factors conto lling the d evelopm ent of the hcustrine petole- 25 s s G-12
um source ocks-an update] C ]/l Huc AY, eds Palkogeography, pa [ J]- , 2008 82(5):
koclinate and source rocks The American Association of Peto kum 676-682[Y in Xiudhen Wan Xiaoqiaq SiJiliang Paleolimnological
Geobgsts Tuka Okhhana USA, 1995 61-79 prox s of Late C retaceous Q ngshankou sedim entary period frm W ell

14 s VP NH, [M]. G12 n Songlmo Basm, NE Chmal J]. ActaG eobgicaS nica 2008,

, 1991 1-219[ Zhou Shuxiy W rightV P, Pratt N 82(5): 676-682]
H, etal Lake Depositional Systan and O il and G as[M |. Beijing 26 s s s
Science Press 1991:. 1219] [ J1. , 1998 15(4): 417425



924

28

27

28

29

30

31

32

33

34

35

36

37

38

[Huang Q inghua Chen Chunmuj W ang P ingzaj et al The late Cre-
taceous bievolution and anoxic events i the ancient lake i the
Songlino Basin[ J]. ActM icropakeonblogica Sinica 198, 15(4):
417-425]

’ s

IRIE .

jie Feng Zihuj Huang Q inghua Geological and geochen ical ev+

2003, 17(3): 31F317[HouDuw
dences of anox ic event in the Songliao Basin  China[ J|. G eoscience
2003, 17(3): 311-317]
DeD eckker P Colin JP, Peypouquet J P, etal Ostracoda in the
earth sciences| J]. E kevier Amsterdan, 1988 175-195
[J].
, 2003, 19(2): 9-13[ Lan X ianhong A pp lications of gee-
chan ical records n quantitatively constructing paleotan perature[ J].
M arine G eobgy Letiers 2003, 19(2): 9-13]
W, W AR A RN TAE TR (M ). JbaT: Hh R
, 1985 8596[Liu Baojun, ZengYunfu Principles and W ork
M ethods for Rock Facies Palogeography [ M ]. Geo bg ical
Publishing House 1985 85-96]
, . [J].
, 2003, 25(2): B5[ Zhang Shigi RenY an-

B eijing

guang The study of base kvel changes of the Songliao Basin nM ese-
zoic[ J].
2003, 25(2): 135]

, . [M].

Joumal of Chang’ an Universiy Earth Science Editon

, 1996 Ji Youliang Zhang Shiqi Sequences Stratigraphy
for Temestrial Fault Depression Lake Basins[M |. Beijing Petro lum
hdustry Press  1996]

) . [J1
, 1990, 14(2): 1-7[GuoQuln NiBmngrng
Detem mation of paleodepth w ith dwersity of Pbssil canmunity [ J].
Joumal of heU niversiy of Petroleum, China 1990, 14(2): 7]
19-F1
[J]. , 200Q 14( 3):
[ Dong Jundu Chen P ngiy, W anX iaoqiaa Evolition of late Tertiary

> >

291-294

bran nifera and paleowater depth of Core Y19-F1 fran the northem
part of South China Sea[ J|. Geoscience 200Q 14( 3): 291-294]
— [J]. , 2000 14(5):
263-266[ Zou X nqing Ge Chendong Coccolith m ethod for the quan-
submarine sand ridges of the
14(5): 263-266]

tintive study of omer water depth

Yellw Sea as an exanpk[ J|. G eoscience 2000,

s . [M].

, 1993 1-14[DengHongwen and Q an Kai Analysis on

Sedm entary Geochen stry and Envioorment [M |. Lanzhou Gansu
Science T echnology Press 1993 1-154]

Dymond ] Suess E, LyleM. Barim in deep sea sedinents a geo

chen ical proxy or paleoproductivity[ J]. Paleoceanography, 1992
7 163-181

Ganeshran R S Pedesen T F, CalvertSE, et al Large changes in

39

41

2

43

45

47

49

oceanic nutrient nvenbries fran ghcil to interglacial periods| J].

Nawrg 195 376 755758

WideP, QuinbyHuntM S Erdmann B D. The whol-rck cerim
apotential indicator of eusiatic sea-level changes in shales of
1996 10t 43-53

LyonsT W, Wemne JP, HollanderD ] etal Contrasting sulfer geo-

anan aly

anox i ficies[ J]. Sedmentary G eobgy,

chen Btry and Fe/AlandM o/A I ratios across the hst oxie-anox ic tran-
sition i the Cariaco Basin, Venemeh[ Jl. Chan ical Geology, 2003,
195 131-157

[J].
215-219[ Li Shoujun Zheng Deshun,

, 2002 8(2):
Geng Fulan An attem pt on quantitative calculation of hke palaeopro-
ductivity[ J]. Geological Joumal of China Universities 2002 8( 2):
215-219]
[J]. )
[LiShoujun Wang Jicun Zheng Shunde etal Study on palaeo-

2004 25(6): 656-658
productivity of the lake during the deposition of the lstmember of
Shahejie Fom ation in Dongying Sagl J]. Oil& Gas Geobgy 2004,
25(6): 656-658]

; . [J].

, 2002 20(1): 144-150[ L Chuanlian, Xu Jnli Est

mation method on product iy of oibproducing ke and a case sudy
[ J]. Acta Sedinentologica Smica 2002 20(1): 144-150]

[J] , 2003, 30(3): 6567[LuHumm Li
Shoujun ZhengD eshun, et al Lacustrine palaeo-productivity i the
ThirdM en ber of the Shahejie Fomation in Dongy ing Sag[ J]. Petro-
leum Exploration and D evelopment 2003 30(3): 65-67]

, , . [M].
, 2002 1-91[ LwZhao un Dong Q ngshui
Wang Sinin et al htroduction to Continental Sequen ce Stratigraphy
and Application[M ]. Beijing Petokum Industty Press 2002
91]

, . [(M].

, 2003 59-246] W ang C hengshan, LiX ianghui Sedmen
tary Basin Fran Principles toA nalyses[M |. Beijng H igher Educa-
ton Press 2003 59-246]

[M].
1-227[ Li Sitian Xie Jinong W ang

, 2004
Hua et al Sedmentary Basin Analyss Principl and Application
[M]. Beijing H igher Education Press 2004 1-227]
W ignall P B Blak ShalesyM]. Oxbrd Clarendon Press 1994
Crsius J CalvertS PedesenT, etal Rhenum and molybdenum
enrichm ents in sedinents as indicatons of oxig suboxic and sulfide
conditions of deposition[ J]. Earth and Planetary Science Letters
1996 145 6578
Ganeshran R S Pedersen TF, Calvert SE, etal Large changes in
oceanic nutrient mvenbries frm ghcial to nterglacal periods[ J].

Nature 1995, 376 755758



5 : - 925

Paleolimnology Study: TakingHuadian Fault Basn as an exanple

LIU Zhao-jun MENG Q ng-tao LIU Rong HU Fei ZHOU Ren-jie

(College of Earth Sciences Jilin University Changchun 130061)

Abstract Paleolimnology is a science to study the historical evoluton of lake systan's which belongs to hghly can—
prehenswve geoscences This paper presents a review on the defnitbns research status and canmon l~used research
methods i paleolinnobgy, and takes the Paleogene oil shak bearng lake n Huadian basn Jilin Poovince as a case
study Huadian Basn is a snall-scale halfgraben basn, and F, fault n the southern m aigin of the basn controls the
Palaogene lake evolitbn. Huad ian Basin that is rich m oil shale resources has un que advantages for paleo lmnological
studies Huadian oil shale show s characteristics of double-layered stmcture which consists of alternativelywhite and
black thin layers The organic and terrestrialm neral detritus layers thythm ically altemate each other— he oganic hy
ers show bhck or brown while the other ones of quartz feldspar and clay m nerals show white A ccoding to the ver
ticalvariations of TOC content we interpret hat the paleopoductivity ofHuad ian Basin varies asM iddle M em ber( oit
bearng) > UpperM enber ( coatbearing) > LowerM ember ( pyrite-bearing). Such a variation nd icates that palke-
productwity was the hghest when the oil shale was fom ing Fran the petrography and m ineral features of oil shak
the ratios of V/V+N, Sr/Ba and B/Ga we conclude that the pako-water characterizes as alternatively variation of
fresh to brack ish-salne water which was a prefement enviroorment for the lake stratified The o1ganisn was well pre-
sewved because of the stratifying-caused anoxic in the bottan water W ih the devebpmentofpaleolimnobgy, it is act
ng as an mportant role n the fels of hydrocarbon exp bratbn and the swdies for global environment and clinate
changes However challenges in theories and methods show up n front of paleo Imno bgists which arewaitng for con-
tnuous endeavor and exploration.

Key words faultbasiy paleolmnobgy Huadian Basin oil shale



