135 B1H # HE| B % Vel. 13, No. 1
2001 3 A JOURNAL OF LAKE SCIENCES Mar. . 2001

BRI LRE AR
SWET LR HER

cREST EAK F F s’

G ERRLMTERAEE 8, B% 7100432, FEAFREL S BNLEE RS TEE. R 710054)

£ F MAEAEIURREBRR G# (33C,) 10 b RS 0 5 5RE 4 b 7 84 1% RO T
ERE SRR, RS ARG ARG RN LT $0C, A RIBR T R F R K~ 0,
WEMHEE. MHAGED HEESSHENETURSBTESEENEEE hTaM
AT EREEAR S, MET M SRR ENHT LM ESNEREERT L EIEEN F,
HMMERAE WY RS S FRACERBESS ARSI TR AN AT
MR TE SN 8PC il R, T E RS MBE A & T T IS TR

B BENBART RN ESREUE TN ERERS TR e s, BT w
WC DR FEBE Y EXREMEMY: T d TR R BRLE SR EneanEy
FEMAREREOEVIRE R RS RS AT REE, X T A AT R R
BE— IS4, LRI T YUY F RS (R R, SR A RSy
5 5 A R BE H KA MR E N PR A K AR S AR RN BT R Rl oy
EHL &S AR E RN TR S E RSO RN EEEY SEATIHRE
(i BEE RS B O AL BB B B SR M0 T 97 JEL 08 . S U7 25 900 90T (v LR ST AL 5 0 o8 AR T, TR
Yorf it & SR THMTRE MMEY 8 C CRBER FERATI.

XPIA HEEE AR BREE HERREEY RERESL

n¥ES P512.3 P53z

Stuiver T 1975 A€ T 12 /W0 VLA I o0 HLIR 0 B 1 G200 497 T 560 61C.,,
EE LK - RN ELARSRRKEES BT LB REhFiZ # R E IR ERY
EAR N T RER T SR i i B A, AR IEE T E, SIR T AT WA 81°C,, it s 3R k3
BEXFRIAEMER. LUFEHEZ0 5 MR MR AERS 7 A AN REE Y EER
#%, Hakansson ¥ 5208 34 1 7 #4 6‘3C°,gﬂ3§£t9@iﬁ£[£l§}§é% THREmY Tl W20 4
90 IR, REF & F T REMIHITIR 8°C CRINF S X RAB T HREMMHM 0 Hi
Flos, BRI E —EEFFRVRICFNFREIRET S ABE AR B 1F
L, S vl 45 R AR ULIR S TP oA LB S R R IR 0 AR R R L A, T 5y
EACE YRR E B R/ B A SR E TG R CABET BE&E 7 R
FE UM EBRY TG BRI E R BB o SFHE R BRR 7 RER S0 IIR i 4
HAF B8 T T i U S T TR 82 C, IE R B RN E TR E, & X

» HEREREIINE (K2951 - AL - 402) HIEHH AR £ £ 0 (49971070 5 4 ¥l
HeAR H 5. 2000 - 06— 20. WCEHE R A H3:2000 - 11 - 01 R K, 5. 1954 4, BIRA.



11 £ 10 S MR A YL (0% 5 5 R AU TiH I &

AT A B EEH AR E A S B R

7R TR PR R e E L R RS IS B LR TR R AL FILERE
EEE,

(1)KRS, CO, EHEB(])

— 4 B T B R TR S P T B R R AR M R B R AR CO, 5T CO,
R, &+ KEUKE TR CO, FENKAEEYY 8VC EIR YT KE TEM CO, MK
D MRS H CO, IE (pCONEAEBER, 2 HWE K £ £ W0 R 00 F 418, s
3 C HHIBUE . Bl in, K CO, W IEFHIE R RAKEP CO, FRMHM & SERKEDH 5" C A
B M REEWR 2m RS SEENEBRZENTREREN EM VC, 1
FERW KA KIS B — 21. 5% = — 25, 5% BOT #4 I B 1 <1 3 0L 90 4R 77 26 TR 40 It 49 1
T MAERKR WA E, WA EED LA T CO, TRMBEH LT CO, 8N
200mp/ kg % 280mg/kg BN TSR N NRBEFLA LT BREALVENTERE T,
S C e B S EEMIC AR TR, H 01445 N L8t K S pCO, %1k EFF 2

()RBRREHEERCD)

AR R EC3H M C, H(-22%E ~33% ) HAEMFC4HEY( -~ 10% E
- 20%) LR EA LR R TR A ED R T QA REEY, TAEIEENE °C. &
REET HEGEERNEEE, AFRESTRESERIZNCC RESEHoUE. E£iX figi
T, MK B AR 3 M ST g R BT, £ TR G 8P, HE kM
ERHE . R IERERHOE TRAR EA Ol DTG 110m AKBR AL R LY T 18R
g C/N HE RSN E T RBE T 1 O C, AR REL, EH%L §1C., rmz
RERIER C3/C4 AR B R FHED P i F5RBICREF—E, KR TR
25kaB. P KRR M FEFR TR 4 M FEENHEYS ﬂiﬁz‘ﬁi.&tﬁuxffﬁzﬂﬂ«éﬂ%ﬁ\it
AR 8°C, 10 R B E4 0 TR )R a R,

(3)KE CO, £ 8°C, B TR ()

MERIEEHREDEFERIEN TR ER R KA Lake Kimilili 76 K& Lake Sacred GU#!
ERET R RV R, AR K (29 24 - 13kaB. POESI A E S AR EWRE, K 8°C,,
EHH-18%FE - 14% . E2HH FHEE(LA10.3kaB. P. £A6K),8VC,  BHEBTHE
= 31.5%, tAZEE I TOC & B M 20 % REE T 50% . FHIE H W 8 754k L s i

EEANARAE S CHRECEYRETERGEEDR L SYRAMCET /R S
FHERDR A S (R ERSTREYEE) M sV C B E R ki T Sk it -
15% . LA R S 6 BUTE 13kaB. P AR WT R P, S5 R TE ok Wl A A Rl Az e = A
CAEREYE R EHRSEEN G IE 13kaB. P UG, REET ML AENHBEETER+
C3 Y, SULaT g L ARk B S 17 K A B ic 3648 - -3 IR P s (R ) B A
FEF FIEMAER Boryococcus braunsi . BB RAER AR E T2 F1H, SvEd 5
B —E4FE L SR E B EA L, Bl — 58 sV C tR Bt > [ & A7, W AR
WA MREEESFHET FERATEHZEEOERZEN S, BRSPS ERE O H

TR (E B T KR K I CO, VRS IRAICEE ALY, T X R R R iy F 24 BF K | 0O, 71K



74 o mn ® % 13%

B ARFE. b iEl, AR CO, WRIE WA E 2 i f K F S 09 T A (UE A KiS 8 CO,
RIS, T 5 7R R e R dE A T ARA I8k, B Bz iR oY
Co LK 5 S BT 1 B35 00 I 46

() ER A BEE RN )

T B RA A KRR E A BT RE M E s, TELL N A R R SN & 7,
8,9 A AW, BRANBEG M A VR R A EHZ FTEEE +0.36% 7 HEFHHEM
WRFAN, KA HHTFEESRELH, HESEEREMRTEREUL TR EIHRFITRESE
i, B LR AR T 16CRIEAMEE T +0.36% 2, i@ T 16T H N - 0.36%! %) % iZ#n
MRS SEAEFTNOR P CHNELEFETR, EFERENAN °C BB LK 2 F ATy
2% . REZW A HLE TR R B {7 & 404 B R RE BT IR 28 Ak, JF BB - 0. 36% 8 47 18 1
FRE AL T i 2R T LR LA T A R Bl AR B 1L O B R HA Y R M OIR B i
W EE KBRS, LeFHitmiiEs 5.5C L4,

()HiF C3 BB EFHEHEE(N,)

MEMIEEMH R B i EEERETE Y, FRAIERRENREILRESE
s R RV, AR Ay sSC EHS LA N s°C HHATE M4 L%
£12] BE2 WYL 1R H A PR i T 2 10T AL ek R 2 B B i B VR R
LA HLEE T LA S A U B o 5V C A AR SME SR ThEERR. —RTF.
RS T PR AE MR R (LR AR 8V M O B HE 5, R KR PR
. RZIRE EESERRKAGMAREEIHAHNE sVCy itmpyd g v M X — &
I8 SE R T W1 15kaB. P, BISEM B L,

(6)YEP =B EHERI(Y)

Stuiver'!! 12T MIHARELC EREET MG R L8, -EHHe i
81 C g T 7 T AR e 4 T A0 38R 01 A 7= BB, T 18 8 Co (LI R 7 4 4 7 0 0% W 442
B RN M, Fm e ERE S, KR S AIC0, B W
B, TR & K i b HOO; R C KT, K £ 81C B K.

PR E AR TR 8V C, AR BN —ERE LR TR = [
BAEX TR AT 5 L AR AR AR BRI R ( V), BT 4B XU BB i (5 K
BE R UEEASBEENTE LAEMRIEMNE FEMONAEIEEEE e Rl R
BB 8UC AR MR 0 R T BT EE N R, 5E R LB T L E
A EEE, U EFRERARITNLE.

RS WA, TR b A ER S R R R 00 B A R BT R R M RE AR AR .
o, BRIV, ) R AR AT IR AR B, 780 3 15000 5B TE A AT o5 04 B U ER IF R i Fd e, A
BN SHENRNEARETT. LER V), BT REFTFERSE IwNn
T RRE TR 2 (a1 pr ] 432 4 4 48 7F St B B R 38 05 40, 5 RV 14 R I B TE 2 B it B4R o
Clorg L EE MR AR 11 2% 45 H T AR ) 2 J0 00 B ANAEL N (1T ), 20 B0 A I8 061 322 00 R 0 2 150 L4
) LR SRR EL R AP ) )W R, R A MEEPHER CO, SRR CO, REFFH, m
Hokd gl sUC, H U 28T CO, M A MHRLNATRT, R A Ha i



L Aol 0 TURLA GURR (8 (2 4 SE 58 (s B TT s J 75

R R
METRIEARA, AATRE T LR I R TE FF L BRI o 3 2 iR L) R Re i (A R iy
WRH T REWES. Fa, B @kask Frairl 265, RV ) FHiEEER
UEABRF I 16CHFBRELNFRRARERRRENEER. RR (NP LT
M C3 YA EMELEARP AN S, BRMEE LR RN T RERR AR T
ERHANRNEANEERINTEEVNEES CHED A ERLRYRE LT BEA
BIAE X AT ITHE, (HE R ET AR T BE RHA B RMZ & 5 105 R a2 A
XXA MRSTEARMNREM, IEESBHMRERNTERGTHMA SWRELEE
FREEEIR A T H, RFE A EY XA RN RERERE. C3 Y M REL S FRAKE
BEETE 20— 30C 2 JH), B C3 MM R £ MB X KRR TATF C4 1Y, BB C4 MY R
fEWE MR ETE 30 - 40C Z (8, 5 C3 MRSk, EEMBETH T TR REe T F T
ZWMARRYTENRGEEFRFURES ERE AN S L0 TL, X2
#7 8UC, ISR SR EAR R S BN T P, F /N RIEF RE N -
AR HR MR THFE. B THEIEME SRR E D MRS, [0
MARERGEEAGEN M9 EH, B THERARRSEN B o EHIREEN &
B, A, BTEH C/N BRERE, Ry s-12 £, MEERN C/N IWETLISE 45-50. TR
HRFE RS C/N LHEAE X P A 2R BEM N E R TR RS C/N LE, 7%
MM ETHENRETE T HE A ARREIIR A, — RN R T Lk S R
T E R T AT IE R DGR R, B C/N HEAE 5- 12 Z (8. X g R IE. i
B R G TR ~ERRRE  FEMNERASSH SR CE RS DA (R R
{2 FRWTIH RS O/N HETRESERENRIMNES RS S o iR & mEA L X[
BN PC i R BRI A EFHEREE MBI ER GE 7 ZRKES
BRIFF O BRAKEME ST, O/N HERNRENM s°C oM ERRE B L L H,
B Y KRR 5 B B TE R A IR F AU Al AR AT R T B AR LR, faES S
B, 0 Al BRI & B TR MY 51 C,, (L AE — B & {F T L BE4E 2% WL IR, LURI S0 47
BB b £ LRt S EEENE. TR R A SR C3 EBHIC
BUEMY L, ERARENEY /N RES T TRENYEELES 428 SitF
B, B &t X VEHL FE R A A B e UC SRR /N L{EM I, ¥ 3V C,, T T
ERBESBIfHIER.
WA HURIT RS S B 1 AT 01 Cp g 1Tt i I35 AR 0 A 0 T I8 () 5 10 1K)
£ W E R Mangrove MIARM IR G R AW, REEREFERER 3VC, MH - 2%
PO RPN N EERER, AN EIRTERL 20% MASTTREES
EEDE ENSRERALE BRAEEHEREEE HTENBEEEET 2% - 3%
WULRYm S, AR FNANFAR AR T REA 2 EE N, #MiaE
WU I R B AR TR 2 S 8 e, M AT MY EUE R AR SER
S M WIE ™ MW AN BERNENE RN E 36, AP EESRIET CHE



76 W om ® % 13 %

B FRAT 1% - 2% MENESHEMTESHEIBEF RS RED, BKUERU
BT SEFAELEREL G TEROANERFRL, EANAEBENSAIBNEE
M. T B h By 8°C, JHRIE, F MRS e R C A F X, HEREL Sk
WM C3 5 C4 ARG MR s %, BT ZE IR/ MK AR R £ TR, 3R
AR C4 MY UIIE R A K EHP TR ARG TR X S8 HNEES
F 200 2 OO T A RSN BB S A T LR H R, B RAEET, FOBCE FLIT R i
AR AER, AFNREEZEL. fn, B SEHKM T, SR NKESh R 2
HHUREZE L ERM B EX AT, A E i B 5 A B3 S0 B T W
My, s F 5°C, HI, TOC KA MIB R IEE, £ KATHF 8°C,,, in R0 FIFHAR .

BEAREGIFEAIRAEANFEGETUMNREBRAL GO RE T EHM IR
B2 R TEEE, BRAF(RE 30cm) FIURTH AR EFER BRE R TRETERE
U EAMEARRERE. Hk, BHAERD 4 E SPC IR RN L 8VC, FRER BRI T
B fm BUS SRRt o« FEX TEBEEEM0.1-0.22me/g TH), FERNFES 1
RETERS, HEEKIE TS8P bR S8 (K 44em) oM o F4E % 52CH"
POREEIBRAIRC/NEE 4 -5, EHAREFTEW TENEERBNY. ZABEE
8 C s N — 17%0 F — 28% (B L BT E it & 100 F P SETHFAE G BT hEM
HTEFE PR 6" Coutuee 18 10 I K1 S 2h o8 AL B AT B 45 0. 2K JA/ 130 oK 35 440 3 v B
8Cootutone T 8P Con B TER -FEHA LT R RES MR RIRE.

BoTHEASBEEBRCENRES SN TE WEAERRERB G RMNR, ZAF
B9 B 41 P At R i R B 4 R SR R AR B R R T I AT LR AE 20 4 60 R E
Fih BT S EheYrBRERBEAERS, XRELERK, U R CEAETIE
MESEAEEE RS SSAE, RRTEAERR LENTZFRERY EA+ER
FE - g e EAMEESAERNE SR, EEEFEESTRERCELZSEN
BRFRE O OTRE . AP AE M AR I B E L 00 T Rl BE A W b ok B E RS i T 5 7
(5] 437 3% 22 A A SR 15~ V) S b g T X 7 T MO F 9T T4 4RI T AR ) 450 RIRE th 4R 1
T—HFEEELSHBE TP I R AR, B, —EREEYRE e HIERK
FE WA NEEN

2 £ X K

1 Stuiver M. Climate versus changes in (" content of the organic component of lake sediments dunng the late Quaternary
Quar Res, 1975, §:251 - 262

2 Qana S, Deevey E 5. Carbon-13 in lake waters, and its possible bearing on paleclimnology. Awm J Sci (Bradiey Volume ).
1960, 258-A:253 - 272

3 Hakansson S A. review of various factors influencing the stable carbon isotope ratio of organic lake sediments by the change from
glacial 10 post-glacial environmental conditions. Quai Sci Rew, 1985, 4:135 - 146

1 EEE. B OE, AR SNSRI SVUC RIS #EiB R, 1993, 38(1) .65 - 68

5 OB ECENRR, ML OH CFRBUARL SR Flm S TR E B R AN b RS AL BB 1994, 60401308 -
316

6 KR BHEEYUR A SRR WA & R P i SR MY B2 IR, 1995, 40(18) ; 1682 - 1685



184 HEHF MRART IS LA S AR TN LR 77

7 R, EFE.WAITR A HURMRE G RS RH A UR . BRSPS L 1996, 16(2) 103 - 109

8 W & REE,®EE AWM E A VUBRE G R RHE S HIR. AR 4, 1998.1003).8 12

9 MRS, DR EHLERRE TR IR A H HUIRE R BRI, 2000, 29(4):390 - 395

10 M, BT, TR SRR R o M TR o L T O TR R AL TRE L R R, 2000, 29501425
-429

11 Meyer P A, Horie S. An organic carbon isotopie record of glacial- postglocial change in atmospherie pCOs in the sediments of
Lake Biwa, Japan. Palaeogeogr Palacoclimarol Palaevecol, 1993, 105,171 - 1178

12 Giresse P, et ef. Late Quaternary palaecenvironments in the Lake Barombi Mbo {West Camercon) deduced from pollen and
carbon isotopes of organic matter. Palacogeagr Palacoclimaiol Palaececol, 1994, 107:65 - 78

13 Talbot M R, Livingstone D A. Hydrogen index and carbon isotapes of lacustrine organic matier as lake level indicaror - Palueo-
geagr Palacoclimatal Palaenecol, 1989, 70,121 - 137

14 Ariztegui D, McKenzie ] A. Temperature dependent carbon-isotope fractionation of organic matter: a potential paleorhmatic
indicator in Holocene lacustrine sequences. In: Frenzel B, ed. Problems of stable isotopes in tree-rings, lake sediments and pear-
bogs as climatic evidence for the Holocene. Gustav Fischer Verlag. SEMPER, 1995, 17-28

15 Huang Y. Street-Parrott F A, Perrott R A, et a/. Molevular and carbon isctopic stratigraphy of sediments from the last
glacial/inerglacial sequence of a tropical freshwater lake, Lake Sacred, Mt. Kenya. In: Grimah ) Q. Dorronsore C. eds. ()t
ganic geachemistry; developments and applications to energy, climale, environment and human history. Pergamon, 1995 826
- 829

16  Street-Parrott F A, Huang Y, Perrott R A, e al. Impact of lower atmospheric carbon diexide on tropical mountain ecosys
temns. Science, 1997, 278:1422 - 1426

17 Ficken K J, e «l. Glacial/interglacial vanations in carbon cycling revealed hy molecular and isotope stratgrapby of lake
Nkunga, Mt. Kenya, Fast Africa. Org Geockert, 1998, 29:1701 - 1719

18 BRRA, FET. P8RS Z RN A BERB T AR, BT B ILE, 1999, 27(4).72 - 75

19  Broecker W §. Glacwl to interglacial changes in ocean chemistry. Prog Qceanogr, 1982, 11:151 193

20 Williams D F. Liu T 8. The siudy of lake sediments for global change research. Earth Sci. Frongiers, 1997, 4(1— " -
41
21  Bender M M. Variatons in the 13C ratios of plants in relation 10 the pathway of photosynthetic carbon dioxide fixation. Phyto-

chemistry, 1971, 10,1239~ 1244
22 Degens ET, rt al. Metabolic fractionation of carbon isotopes in marine plankton (1 }: Temperature and respiralion experi
ments. Deep-Ses Res. 1968, 15:1-9
23 Sackett W M. Stable carbon isorope studies on organic matter in the marine environments. In; Friz P, Fontes ) O, eds.
Handbook of Environmental Isotope Geochemistry: The Marine Environment. Amsterdam: Elsevier, 1989. 139 169
AFER N B &L-BNAKRR £FEE AR BEEIRM, 1990.7- 14
25 Francey R ], Farquher G D. An explanation of 13C/12(C variations in tree rings. Nature, 1982, 297.28 - 31

[
-

26 YuJun Q. Kelts Kerry R. Abrupt hydro-climatic changes across the late glacial-to-Holovene transition on the N. E. Tibet-
Qinghai Plateau; evidenice from Qinghai Lake, China. J Palenlimno (in review)

27  Krishnamurthy R V, et af . Palaceclimatic changes deduced frava 13C/12C and C/ N ratios of Karewa lake vediments, ludui.
1986, Natare, 323:150 - 152

28 Macko 5 A, e 2l. Isotopic compositions of individual carbonhydrates as indicator of early diagenesis of arganie matter in peat
1991, Chem Geol, 1991, 93:147 - 161



78 ] | # ¥ 138

Paleoenvironmental Interpretations on Organic Carbon Isotopic
Records from Lake Sediments: A Critique

YU Junqging!'? WANG Xiaoyan' LI jun' AN Zhisheng?
(1: Institute for Sait Lake Studies, Chinese Academy of Sciences, Xi’an 710043, P.R. Chira;
2: State Key Laboratory of Loess and Quaternary Geology, Xi'an 710054, P. R . Chinu)

Abstract

Organic carbon isotopic records from lake sediments are valuable proxies used to indicate
glacial-interglacial change in atmospheric pCO;, major changes in catchment vegetation, lake level
fluctuations, and variations in regional temperature. While {actors affecting variations in organic
carbon isotope (SUCDFE) are numerous, predominant control{s} on the shift of 813C0,gvalue were
often found out with the aid of evidence from other investigations on the lake sediments such as
pateolimnological, geochemical, sedimentological and palynological studies, as well as malecular-
isotopic stratigraphy. Environmental explanation models { EEMs), proposed by investigators in
the previous researches for those long-term isotopic records showing different curve paticerns, are
reviewed.

Recognition and clarification of source materials of organic matter {OM) buried in lake sedi-
ments and of possible changes in organic source materials in the past are fundamental aspects and
important for the environmental interpretations of 8'3C0,g records. OM contents, arganic carbon
to nitrogen (C/N) ratios, hydrogen index (HI), petrographic examination of organic remains in
lake sediments often provide useful information on organic productivity, origin, maturation, and
diagenesis. Hence, they should be presented, if available, alongside with 813C(,,g record. In this
way, EEMs can then be properly applied, otherwise new EEMs may well be provided. In addi-
tion, identification of individual biomarkers often provides indication of specific terrestriall, aquat-
ic, and bacterial sources of organic matter in lake sediments. New carbon isotopic signals reflect-
ing Glacial/interglacial environmental change may well be indicated by molecular-isotopic stratig-
raphy. long-term SHCD,E records from many interested lakes in China await us to investigate, de-
pending largely on hottom sediment cores from those lake centers become available. These records

have great potential for the researches of the past global changes.

Key Words [.ake sediments, organic matter, carbon stable isotope, environmental explana-

tion models, post-glacial climatic change



