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Fig. 4 Vertical variations of the contents [hglg) of 16 prior-controlled PAHs of EPA in sedi ments from Lake Liangzi, Hubei Ptovince

googdoooboogbooobuoobooobon
‘“U0"0bobobo0oboobooboooboon
0000000 oo C0cobo0oboooobo
ooooboobomoboo@moooooOobo
oo0boo@™@oboboboo2m@obog "8md O
googboobooboobmuooooo*d
o0 mbobooobooboooooobo
oo0oomobooobomoboobooobgon

OO0 moocoooooDbooD m
oooboobDmoboobboooomoooooo
oooooObobOoooooooboboooooon
ooooooobobbbOooboboooooooooan
omoooooobboomoooooooo
oooooObbOoooombooooo oo m
goobobboooobmoobboooooon
gooobobooooobooobbboooooon



€519

X% HIRFHRANENRES SRFTRMFHETHICR 505

K HEBR KK, IB5IE, EHIFRER B T
JA (42 TTRT 1066 F—Fif 771 &) , 2F KB E—H
TSR, (A TTRT 206 F£—/ATC 220 4E), Bitr™
BT 80 000 to XEHFERKEMAMIENR
BHRE, A HATE2RRESREZAS RI™
& ERFREFR D AFEREMFAL, €1
UERRN B PREZROTIENEEER. B TH
KEHMRFIEERE - KARER (K. B, EHFER
REEHEXESRBTREYNEIES, AR
MR T EHFH RN BIIRER" . ZHFREEN
TIAREE 181 em RAWE ,BATBRBETAREIIL
HERKEIMER,

4 4 i

(1) EWMEEMERFRENFRERERT
91 ~345 cm TIAIE R P ELAF RIFH—
#, MEERTEAFREAMEILHEZE-FHEE
A BT B N R — A RIF RIS R 4R R, ™
HAUEFERE LR B RFENETRATEEN
AKEHEW,

(2) BFWAVHIRLZETIRICRE 181 ~ 194
em B—NRB A, EMRENZF G RO TR
A TREA VR RE N, XFFE N REFKR
E B AR B AR A BE L Kt B BRI R
M Tl 19 & R AR B F B UTRLE S o Y SR

$ % UK (References):

[1] &%. PEEX 2000 EFHMPTRICERNBIRERR: B

REPEI]. HERBHEFE, 1995, 10(2): 169 ~ 175,
Ji Lei. High-solution study on lacustrine sedimentary records for
past 2 000 years in China: Development and problems [J]. Adv
Earth Sci, 1995, 10(2): 169 ~175 (in Chinese with English
abstract).

[2] Feméndez P, Vilanova R M, Martinez C, et al. The historical
record of atmospheric pyrolytic pollution over Europe registered in
the sedimentary PAH from remote mountain lakes [J]. Environ Sci
Technol, 2000, 34(10): 1906 ~1 913.

[31 kB, W, KX, F. BFHEMNOEEEKFEREE]].
WHSWE, 2002, 33(3): 314 ~321.

Zhang Zu-lu, Shen Ji, Sun Qing-yi, et al. Formation and water
environment’s evolution of the Nansihu Lake [J]. Oceanol Limnol

2002, 33(3): 314 ~321 (in Chinese with English
abstract).

[4] BEK, THR, REE, F. ZX520 RMILBRIT X
14 AR IR (). BHARE, 1999, 11(3): 206 ~212.

Xue Bin, Wang Su-min, Wu Yan-hong, et al. Palaeoenviron-

Sinica,

[5]

(6]

(7]

(8]

{9]

(10]

(11]

(12]

[13]

[14]

mental reconstruction of Zoige Basin of eastern Tibetan Plateau
during the past 140 ka [J]. J Lake Sci, 1999, 11(3): 206 ~212
(in Chinese with English abstract).

EX%, THE, A}, 5. LEEHIRRIAENWINER
ELT). BRI, 1995, 15(2): 178 ~185.

Wang Wen-hua, Wang Shu-qin, Xu Wei-bing, et al. Character-
ization of organic compounds in sediments of Kunming Lake in
Beijing [J]. Acta Sci Circumst, 1995, 15(2): 178 ~185 (in
Chinese with English abstract).

Zhang Gan, Sheng Guoying, Peng Pingan, et al. Molecular
organic geochemical peculiarities of lacustirine core sediments in
Fildes Peninsula, King George Island, Antarctica [J1. Chinese
Sci Bull, 2000, 45(suppl): 67 ~70.

28R, kF, IHFR. F. R2HHERE4HIATTHR
R I]. R, 2003, 9(1): 11 ~18.

Jin Zhang-dong, Shen Ji, Wang Su-min, et al. Evidence for early
Holocene cold event from lake sediments [J]. Geol J China Univ,
2003, 9(1): 11 ~18 (in Chinese with English abstract).

Zhang Gan, Sheng Guoying, Fu Jiamo, et al. Molecular organic
geochemical evidence for paleoenvironmental changes at 11. 87 ~
12.28 m in GS-1 sedimentary core, Gucheng Lake, East China
[J]. Chinese Sci Bull, 1999, 44(15): 1 407 ~1 411.

i, EBW, KT, . URPPBHRFRATIERSE
BT RBRIEMERES (J]. F¥kE, 1999, 18(2):
115 ~121.

Lin Zheng, Mai Bi-xian, Zhang Gan, et al. Quality assurance/
quality control in quantitative analysis of polycyclic aromatic hydro-
carbons and organochlorine pesticides in sediments [J] . Environ
Chem, 1999, 18(2): 115~121

abstract).

(in Chinese with English

Meyers P A. Applications of organic geochemistry to paleolimnolo-
gical restructions: A summé.ry of examples from the Laurentian
Great Lakes [J]. Org Geochem, 2003, 34(2): 261 ~289.

Xie Shucheng, Wang Zhiyuan, Wang Hongmei, et al. The
occurrence of a grassy vegetation over the Chinese Loess Plateau
since the last interglacier: The molecular fossil record [J]. Sei
China (D), 2002, 45(1): 53 ~62.

Meyers P A. Organic geochemical proxies of paleoceanographic,
paleolimnologic, and paleoclimatic process [J]. Org Geochem,
1997, 27(5/6): 213 ~250.

KGH, HEE, BRA, &, SAREHEMHEEREER
ERATHBERRE [J] . ki, 2003, 32(2): 117~
123.

Zhu Yang-ming, Su Ai-guo, Liang Di-gang, et al. Distribution
characterization and origin of n-alkanes in saline lacustrine source
rocks of Qaidam Basin [J]. Geochimica, 2003, 32(2): 117 ~
123 (in Chinese with English abstract).

RERE, BEX, MFXE % . FOIRIWOIBRYHEEL
EMSEETIIE]). Bk, 2000, 29(3): 302 ~310.

Kang Yue-hui, Sheng Guo-ying, Fu Jia-mo, et al. The study of
n-alkanes in a sedimentary core from Macao Estuary, Pearl River
[J1. Geochimica, 2000, 29(3): 302 ~310 (in Chinese with
English abstract).



506 ey 2004 4

[15] M1, ETFHFH, BARE, . KI=AHEFKFEETR Geochemistry, Chinese Academy of Sciences. Organic Geochem-
FAIEX KRR BERPREEZINF RIS RIEMI]. Bk istry [M]. Beijing: Science Press, 1982. 91 ~ 92 (in Chinese).
¥, 2000, 29(4): 337 ~342. (18) &RMfr. REHEARERESEFERNIDE]]. BBE¥S
Qi Shi-hua, Wang Xin-ming, Fu Jia-mo, et al. Evaluation on B+ 83T, 1997, 13(4): 30 ~34.
pollution of priority polycyclic aromatic hydrocarbons in aerosols at Wu Xian-zhu. A consideration of China’s historical environmental
different function areas of main cities in Pearl River Delta change and economic development [J]. Geogr Territor Res, 1997,
economic region {J]. Geochimica, 2000, 29(4): 337 ~342 (in 13(4): 30 ~34 (in Chinese).

Chinese with English abstract). [19] &F#, Bk, ¥HE, §. TFEESHE M FLATTERRE

[16] RiGfi, ZEW, BEH, §. KL HARESRIVRYS SEMEER]. MEHFEEIR, 1997, 3(4): 77~84.
ERFERBERSWEMII]. HBRILE, 2004, 33(1): Zhu Yu-xin, Xue Bin, Yang Xiang-dong, et al. Characteristic
37 ~45. feathers of the sedimentary samples from the borehole M in
Wu Qi-hang, Mai Bi-xian, Yang Qing-shu. Particle-scale Jianghan plain and reconstruction of palaeoenvironment [J]. J
distribution of polycyclic aromatic hydrocarbons in highly Geomechan, 1997, 3(4): 77 ~84 (in Chinese with English
contaminated sediments of the Guangzhou channel of the Pearl abstract).

River [J]. Geochimica, 2004, 33(1): 37 ~45 (in Chinese with (20] G##E, ERXZ . MERAETHEMED]L. KAEEH,
English abstract). 1995, (3): 184 ~190.

[17] FEB#RERCEATAAIBRLESTRENRE . Feng Zu-xiang, Jiang Yuan-zhen. A preliminary study on the
AU HER{LF (M), b5 Bl diRRAE, 1982, 91 ~92. change of forests in Hubei [J]. Agric Archaeol, 1995, (3):
Lab of Organic Geochemistry and Sedimentology, Institute of 184 ~ 190 (in Chinese).

Response of the n-alkanes and polycyclic aromatic hydrocarbons records
in sediments from Lake Liangzi to the environmental change

LIU Jian-hua'?, QI Shi-hua', ZHANG Gan?, S.K. Donyinah', LIU Xiang?, LI Jun?, LIU Guo-qing’
1. Institwte of Geochemistry, China University of Geosciences, Wuhan 430074, China;

2. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640,
China

Correspondence should be addressed to ZHANG Gan (E-mail: Zhanggan@ gig. ac. cn)
Received September 9, 2003; revised February 18, 2004; accepted April 14, 2004; published September, 2004

Abstract: Lake Liangzi is located in the southeastern part of Hubei Province and adjacent to the Tonglushan ancient
copper ore site. In order to reconstruct the history of the environmental change in this area and identify the impact
of anthropogenic activities on the sediment records of Lake Liangzi, a systematic study was made of the organic
composition of sediments from the lake. A sediment core 345 cm long was collected in 2002 from the central part of
the lake, sliced into 1 cm sections and analyzed by GC for n-alkanes, and by GC-MS for PAHs (polycyclic
aromatic hydrocarbons). The data reveal that sedimentation in Liangzi Lake has changed through time. It’s found
that an abrupt upward increase of the contents of n-alkanes and PAHs from depth 181 ~194 cm exists in the
sediment core, and the diagnostic ratios of n-alkanes indicate that the proportion of land-derived long-chained
components has increased dramatically from depth 181 cm in core too, implying that the increase in the contents of
organic matter in sediments is mainly attributed to the increase of the land-derived organic matter inputs from 181
cm in core, which corresponds to the Spring & Autumn Period (770 B.C. —476 B. C. ) and the Warring States
Period (475 B.C. —221 B. C.) in China’s history according to '“C dating. It’s suggested that the variations along
the core are most probably related to the climatic evolution of this area and the consequent anthropogenic influences
on the organic geochemical records in Lake Liangzi.

Key words: lake sediment; sediment record; alkanes; PAHs; environmental change



