29 1 Vol.29 No. 1
2011 2 ACTA SEDIMENTOLOGICA SINICA Feb. 2011
: 1000-0550(2011) 01011807
@
N
210008)
)
130
3~4 9~11
1957 E-mail: geyu@ niglas. ac. cn
P512.2
’ 1
N (29.85° ~29.92°N 115.33° ~115.42°E)
1~3
12
5310 km® 42.3 km®
3.7 m,
o 1965—1967
4-6
71 15.9C 1 385 mm.
13
N (29.86°N 115.55°
E) . 17m a.s. 1. 2.3 m
— — 2 ( 1) o WHD
72 cm WHA 42 cmo EG &
GOrtec Ortec 919
o 130 v WHA
Pb210 Cs437 0
(20087X07101-0134) ( KZCX2-YW338-2)
72010901 D5, 12010924908



1 N 119
Pb210 Cs437 N
2006 1876 " . 72 o
WHD 1 cm 2 .
1.5 / 0 Malvern
) s WHD —
Mastersizer2000 0
_ i 4 (2.
L WHA (72 ~53 cm) 1876—
s P 1916 . 40% ~
70% / 11,
W 25% N
L
- — 7% N
\‘M | / }k
. . =Y 23% ~10% - 770 ~3 800
F29.84N /g .
+ WHD/WHA L,
0 25 50km WH=2 (52 ~27 cm)
115.26E 115.36E 1916—1965 °
1 83% / 9.0 ~
Fig.1 Locations of Wanghu Lake and sediment cores 1.4 ° N
1230~5400 /g o
(1930—2005 ) . 110 km WH3 (26 ~17 cm)
( 1880—2005 ) 70 km 1965—1977 .
(1885—2005 ) 41% ~63% o N
(1881—2005 ) ( 1865—2005 °
) o ~ ~ 3 600 ~ 6 300 /go
Tree and shubs Upland herbs Aquatic

&
Lithology q'\“\
09 ! e

P 1576

Grey
clay

]

Grey silt
with shells

Is}
%

0

a7 TG

|

Grey clay

with shells

WD

RE—.

—wv v

1500 3000
grain’g

5
erain/g~ 10

Fig.2 Diagram of lithology chronology and pollen percentages Core WHD

._\'I':l_l'i(II.IIJ.[jIA'I. i _‘| {)

7w

WH-2

WH-1




120 29
WH4 (16 ~1 cm) 1977— 1967
2006 o . o (R =
26% 2400 / 0.36 95% ) o
g o 2 700 ~ (R=-0.31 95% ) o
10 000 /g N /
3 A 10 .
10 . / .
Ds,
95%
N 38% 30% \37% - 95%
30% \27%  32%
(Ds,)
95% 130 27% ~38%
— (10 ~4 pm) . 1967
( <4 pm) 95%
95%
55% \52% 55%( 3a) . 70
N N N 130 N
+0.60. +0.59. +0. 68 +0.63
95% 10
. . . Dy,
95%
41% 43% 29% 41% 95%
40% ~39% +33%
31% -
o 130  30% ~40%
(R = 1967
0.45) . (R=0.32) (R=0.39),
1960 95%
80 54% \48% 47% 57%(  3b)
(R=0.44) , .
95% 130
1890—1896 . 1916—1826
1950—1970 30
MatLab
50% N .
1965—1967 ( 4) .
(T
1967 =1/f) o 95%
9~10 3~4



1 N 121
6.0 2.0
.
3.0 1.0
i 2
] 0.0 o
o =
= =
U =
&
-3.0 ~1.0
—6.0} -2.0
1881 1891 1901 1911 1921 1931 1941 1951 1961 1971 1931 1991
Time/AD
6.0 =2.0
b.
3.0 -1.0
i %
£ o,
o =
%, 00 0.0 g
= =
| i U
o 4 H] ] _
3.0 F ] i I A quatic 1.0
i P
............ = g}
—6.0 2.0
1881 1891 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991
Time/AD
3 (P). (0Q)
( Tree_shrub: a) ( Aquatic: b)
Fig.3 Correlations of low-passed filtering series between percentages of tree-shrub pollen ( Tree_shrub) and precipitation ( P)
/river discharge a) ; and between percentages of aquatic pollen ( Aquatic) and precipitation ( P) / river discharge b
2 P g q P q precip g
a2 2
EEHE a. Tree_Shrub L c. P
— SmoPer o = SmoPer
2402 T1: 20yr i T1: 37 yr e
g &b T2: 9-10 yr S aEw | T2: 9-10 yr it
.2 Ta: 3-4 yr T3: 34 yr
2 1R |
£ AE+04
'E—j 5.E+01
[«4
0.E+00 L L 0.E+00 L 1 1
] 0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4
Frequency (1/yr) Frequency (1/yr)
2.E+01 b. Aquatic 4.E+06 40
— SmoPer 1 50 = SmoPer
T1: 32 yr ; <20 yr
= 2E+01 F = 05, Gl 3.E+06 ]
£ T2: 9-10 yr ikt T2 11 yr 95 %CI
G T3: 34 yr T3: 4 yr
£ LE+01 [ 2, E+06
2
=
2 5E+00F LE+06
&2
0.E+00 0. E+00 1 - -
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
Frequency (1/yr) Frequency (1/yr)
4 WHD ( Tree_shrub) | ( Aquatic) . (P)
(Q) ( : SmoPer)  95% ( :95% CI)

Fig.4 Smoothing periodicity curves ( thick line: SmoPer) and 95% confidence level ( thin line: 95% CI) for percentage of tree

and shrob pollen (Tree_.shrub)

percentage. off aquatic poller(,Aquatic)

and arnual |precipitation-ameunt ( P): of the catchment and

annual discharge amount ( Q) of upper—reaches of the Yangize River from Core WHD of Wanghu Lake



29

122
9~11 3~4
3~4 9~11 o
4
4.1 .
100
o 1960
2 ~10 pm
N - WHD
27 cm .
2 000 ~5000/¢g
5000 ~10 000 /g.
4 WHA WH-=2 WH-3 WH+4
( 2)o Pbh-
210 Csd37 27 cm
1965
o 1965—
1967
. 20 60
6
4.2

5 300 km®

11

60% ~70% -

(95%CI) .

(95% CI)

o

130 27% ~40%

47% ~57%



. . 123
a0f 1901 1910 1924) | 1931 1942 | | 1948 —_ I}rcc—ﬁhmh
25k A l\ Do 1
3 A -\WVJF\JA \/\/\/_\‘r\ -"\/rf { /\,’rl\' A ] ;\\J"\/\Vf\.t /\/\/\/ f\_\,ﬁv\,ﬂ. 1\4’ 4,\/\ :E
& Lok A . L
éﬂ __Aﬁyvﬁbdr n ./\A- Noal b Aa . A\ o 7 2‘
5 -05k YA V| VO YV 5
-2.0 -1.5
1386 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996
Time /AD
5 WHD (Ds) ( Tree_shrub) . (Q)
1886—1996 6 —
Fig.5 Flood sediment mode based on records of granularity and pollen from the Core
WHD of Wanghu Lake can be validated by large flood events during the years
1886—1996 which were recorded by the historical documentations in Yangxin
County. Grey bars represent the large flood years at Wanghu Lake
— 6
( J . 2002 20(2): 293302 Yi Chaolu Wu
Xianxin Liu Huiping et al. Microfabric properties of lacustrine sedi—
1) ° >0 6 ments and sedimentary environments ] . Acta Sedimentologica Sini—
° 6 ca 2002 20(2): 293302
WHD 7 .
N J. D 2008 38(4): 471476
( 5) . Wu Yanhong Jiang Xuezhong Liu Enfeng et al. Enrichment char—
acteristics of Hg in Dongwan and Xiwan Taihu basin in the past 100
years J . Science in China ( Series D) : Earth Sciences 2008 38
9 ~11 (4): 471-476
o 8 210 pp, 137 (g
J. 2007 23(4): 2125 Wang Xia—
( References) olin  Yao Shuchun Xue Bin. ?'°Pb and ' Gs dating of Guchong Lake
1 Sugita S. Pollen representation of vegetation in Quaternary sediments: deposits ( Jiangsu) and its significance of environment J . Marine Ge—
theory and method in patchy vegetation J . Journal of Ecology 1994 ology Letters 2007 23(4) : 2125
82: 881897 9
2 XuQH LiYC Yang XL etal. Source and distribution of pollen in I 2007 19(4) : 407-
the surface sediment of the Daihai Lake Inner Mongolia J . Quater— 412 Liu Enfeng Yang Xiangdong Shen Ji et al. Sedimentary flux of
nary International 2005 136 (1) 13345 Lake Taibai Hubei Province and correlations with precipitation and hu—
3 YuG Ke XK XueB etal. The relationships of the surface arboreal man activities in its catchment during the last century J . Journal of
pollen and the plants in the vegetation of China J . Review of Palaeo— Lake Science 2007 19(4): 407412
botany and Palynology 2004 129: 187498 10 Wu Jinglu Gagan M K Jiang X et al. Sedimentary geochemical evi—
4 Jiang T Su BD Hartmann H. Temporal and spatial trends of precipi— dence for recent eutrophication of Lake Chenghai Yunnan China
tation and river flow in the Yangtze River basin 1961—2000 J . Ge- J . Journal of Paleolimnology 2004 32: 85-94
omorphology 2006 85: 143454 11 Yu G Xue B Lai GY et al. A 200-year historical modeling of
5 . 1840 catchment nutrient changes in Taihu basin China J . Hydrobiolo—
J. 2004 16(4): 289297 Shi Yafeng gia 2007 581: 79-87
Jiang Tong Su Buda et al. 1840 preliminary analysis on the relation 12 M . 1998
between the evolution of heavy floods in the Yangtze River catchment Wang Sumin  Dou Hongshen. Chinese Lakes M . Beijing: Science
and, the climate changes since 1840 .1 5 Journal of Lake. Sciences Press 1998
2004 16(4): 289297 13 () J. 1985 (01):



124 29

4754 Wang Yingming. The vegetation of Hubei J . Journal of Wu- nary Sciences 2009 29(1): 135442
han Botanical Research 1985 (01): 47-54 15 . 137 s, 210Ph J.
14 . : 2008 21(3): 418422 Shi Xiaoli Qin
J . 2009 29(1): 135442 Shi Xiaoli Qin Bo- Bogiang. Study on Cs437 and Pb210 dating and sedimentation rates
qiang. Analysis on heavy metal distributions in core sediment from of Wanghu Lake Hubei Province J . Journal of Ninbo University:
Wanghu Lake in the middle reaches of the Yangtze River J . Quater— Natural Science & Engineering Edition 2008 21(3) : 418422

High-resolution Records of Lacustrine Sedimentology and
Palynology Responding to Changes in Climate and Hydrology

YU Ge

( Nanjing Institute of Geography and Limnology Chinese Academy of Sciences Nanjing 210008)

Abstract This paper studied high—resolution sedimentary pollen sequence (1.5 yr/e) of Wanghu Lake in the mid-
dle reach of Yangtze River and analyzed the relationships of changes in pollen types and contents sediment granular—
ity and climate-hydrology features during the past hundred years when the lake turned from an open water system into
closed basin. Correlation analysis for time series of pollen granularity catchment precipitation and river discharge
showed that significant linear relationships with 95% confidence level. Major pollen types showed a 27% 40% syn—
chronous changes with time series of granularity and precipitation during the past 130 years and a 47% -57% syn-—
chronous changes with time series of granularity and river discharge before the mid4960% when the lake naturally con—
nected with Yangtze River suggesting pollen deposition controlled by sediments and catchment precipitation. The au—
thor found synchronous changes among sedimentary granularity and pollen with precipitation and river discharge which
all experienced 34 years and 91 years cycles in the time series suggesting sedimentation responding to climate
changes. This study may provide scientific basis to reconstruct past environmental changes using sediment and pollen
records and to understand bio-sedimentology dynamics in the lake sediments.

Key words sedimentary pollen; riverdinked lake; precipitation changes; historical floods of Yangtze River; hun-

dred—year processes; response to climate



