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A geophysical survey was carried out for Taihu Lake, one of the largest shallow lakes in China. The StrataBox™ Marine Geo-
physical Instrument was applied for the first time to obtain high-resolution seismic data (in the form of vectorgraphs) of the lake 
sediment. Data were then interpreted by SonarWiz.Map acoustics software. Data were correlated with core stratigraphy from the 
lake as well as an outcrop on the northern side of the lake at Yao Bay. Results show that the upper 10 m sediment (beneath the 
interface of the sediment and the overlying lake water) is characterized by laminated sediments, which can be classified into two 
stratal types, i.e. lacustrine sediment stratum (U1) and underlying hard loess stratum (U2). The contact of these two lithologies is 
not continuous, and part of it is absent in the lake basin. Unequally spread over the lake basin, the lacustrine sediment (mainly 
consisting of sludge and muddy-clay) is found in areas along the western bank, to the northwest of the Xishan Mountains and 
along the northwestern side of the lake. In the rest of the lake basin, the hard loess stratum is exposed in outcrops. The depth of 
the lacustrine sediment ranges from 1 to 2 m, while the depth of the sludge (closely related to the modern lacustrine environment) 
varies from 0.03 to 1.0 m. The spatial distribution of lacustrine sediments in Taihu Lake is primarily influenced by transportation 
and sedimentation of riverine materials, as well as the hydrodynamics of lake currents. 
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The Taihu Lake is an archetypal large freshwater lake in the 
middle and lower reaches of the Yangtze River in China. 
This lake is experiencing severe eutrophication [1,2]. Thus, 
considerable efforts have been made over many years to 
research and manage the hydrological environments of 
Taihu Lake. For example in 2007, an extensive algal bloom 
caused a drinking water supply crisis in the city of Wuxi, 
which prompted residents to address the problem [3]. Re-
cent studies [4–6] show there is a close relationship between 
nutrient concentrations of the lake water and spatial distri-
bution of lake sediment. In addition, there appears to be a 
correlation between the spatial distribution of algal blooms 
and sediment [7,8]. However, limitations in underwater  
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geophysics and bathymetry technologies have prevented 
elucidation of the spatial distribution and bathymetry of 
surface sediment in Taihu Lake. 

In the late 1980s, Sun and Wu [9] surveyed the strati-
graphy of the Taihu Lake basin with a GPY sub-bottom 
profiler, to determine the basic tectonic structure of the lake 
basin. Fan et al. [10] measured sediment depth with a pres-
sure bar and qualitatively obtained the spatial distribution of 
sediments over the entire lake. Jia and Yuan [11] surveyed 
sediment distribution in the lake with a Holand SILAS 
Sub-bottom Sediment Characterization System, but only for 
Meiliang, Zhushan and Gonghu bays. To obtain accurate 
data on spatial distribution of sediments for the entire lake, 
we carried out a high-resolution geophysical survey on 
Taihu Lake over a period of more than four months. The 
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acquired seismic data (in the form of vectorgraphs) were 
interpreted in the lab by SonarWiz.Map acoustics software, 
to reveal reflection characteristics of the acoustic profiles of 
the sediments. These were later correlated with stratigraphy 
of available sediment cores and previous geological sur-
veys, and the stratigraphic sequences of our in situ drilled 
sediment cores, in order to obtain information on the spatial 
and temporal variations in stratigraphy of the sediments in 
Taihu Lake. Our work provides valuable information re-
garding: 1) spatial distribution of the sediments in Taihu 
Lake; 2) accurate estimation of the load of inner contamina-
tion of the lake; and 3) feasibility of a proposal to dredge 
sludge from the lake in the near future. 

1  Materials and methods 

A bathymetric survey of lake water over the entire lake was 
first complemented with a Hondex (USA) Digital Sonar. 
Sediment stratigraphy data were obtained with a 
StrataBox™ Marine Geophysical Instrument (Ocean Data 
Equipment Corporation, USA). This instrument was in-
vented for inshore and coastal geophysical surveys [12,13] 
as a kind of low-power-consuming portable underwater in-
strument (specifications: strata resolution of 6 cm with 40 m 
of bottom penetration; maximum depth range of 150 m; 
frequency output of 10 kHz). This is the first time that this 

instrument has been used to investigate stratigraphy of Chi-
nese lake sediments. The instrument was fixed on a me-
dium-sized vessel (tonnage of 10 t and hull length of 10 m), 
and the velocity of the ship was manipulated between 6–8 
km/h when surveying the top 10 m of the sediment. A 
Trimble DSM 232 GPS (Trimble Navigation Limited, USA) 
was used for positioning, and yielding synchronous GPS 
data with the seismic data. 

A total of 130°E-W directional survey lines were under-
taken over the extent of Taihu Lake (Figure 1), with the 
distance of ca. 1 km between every other survey line. 
Bathymetric data were recorded with StrataBox™ hydro-
graphic software and vectorgraphs were displayed and 
stored in a laptop computer. Geophysical surveys were car-
ried out during October to December, 2008 and April to 
June, 2009. In the laboratory, we used the SonarWiz.MAP 
acoustic software package to acquire synchronized data of 
longitude, latitude and depth with a resolution of 1–2 km 
(Figure 1). 

Using a Kajak coring instrument (Plexiglas cylinder 
tubes with the diameter of 8 cm), we also retrieved more 
than 100 sediment cores from different areas throughout the 
Taihu Lake, with distinct sediment lithologies. The sedi-
ment cores were used to test seismic data and to help inter-
pret vectorgraphs. The length of the acquired cores ranged 
from 30 to 150 cm, except for cores (only 5 cm in length) 
retrieved from the southern and eastern parts of the lake.  

 

Figure 1  Survey lines (denoted by dashed lines) for geophysical investigation and core sites at the Taihu Lake. 
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Some of the sediment cores contained the stratum of the 
Xiashu loess, which has been shown to be widely distrib-
uted in the lake basin. A set of 15 cores from 15 typical lo-
cations (Figure 1) were cut into 1 cm slices for the upper 30 
cm section, and into 2 cm slices for the section beneath a 
depth of 30 cm. The split sediment samples were sealed in 
polythene bags and stored below 4°C. Analyses of water 
content (Φ ) and bulk density (γ ) were conducted for all 
samples. Samples of the corresponding overlying water also 
were collected from the above 15 sites to determine total 
nitrogen (TN) and total phosphorus (TP) concentrations. 

2  Results and discussion 

2.1  Water bathymetry of Taihu Lake  

Figure 2 illustrates the relief map for Taihu Lake (exclusive 
of the eastern lake and the Wuli Lake), based on 1590 
groups of data obtained by digital sonar. The figure shows 
that the water depth ranged between 2.2 and 3.0 m, with an 
average depth of 2.6 m for the entire lake, 2.1 m for 
Zhushan Bay, 2.3 m for the Meiliang Bay and 2.4 m for the 
Gonghu Bay. The shape of the lake basin is acetabuliform. 
From brim to the center of the lake, water depth increases to 
a maximum of 3.4 m. Compared with previous data [1], our 
water depth results of Taihu Lake reveal more precise un-
derwater topography characteristics. The entire lake basin is 
relatively flat, with sporadic subaqueous islands and troughs 
only found in small areas of the lake. Notable is that deep 
water occurs along the water traffic areas, such as the ship-
ping channel striking from the estuary of the Tiaoxi River 
(to the northwest of the Xishan Mountain) to the estuary of 
the Wangyu River (in the northeast of the Gonghu Bay). 
This is the main waterway linking Huzhou (south of Taihu 
Lake) to the Grand Canal (northeast of Taihu Lake). This 
indicates that human activities (including shipping) exert 
considerable influence on the underwater topography of 
Taihu Lake. 

 

Figure 2  Contour plot of water depth of Taihu Lake. 

2.2  Seismic facies and stratigraphy of sediments of 
Taihu Lake 

To interpret the obtained seismic data, we complemented 
correlations between the seismic vectorgraphs and the cor-
responding sediment stratigraphy. The left panel of Figure 3 
illustrates an outcrop in Yao Bay (north of Meiliang Bay) 
after its embanking and draining in 2007. The stratigraphy 
of the northern basin of Taihu Lake is summarized from 
outcrop data (Figure 3(a)). Also illustrated in Figure 3 are 
three additional sections from near Mashan Hill [14] (Figure 
3(b)), eastern Taihu Lake [15,16] (Figure 3(c)) and southern 
lake areas (Figure 3(d)), respectively. Based on inter-corr- 
elations of seismic vectorgraphs and corresponding sedi-
ment stratigraphy for the same sites, the stratigraphy for the 
whole lake is defined. According to the seismic facies re-
sults, the stratigraphy consists of 4 layers (denoted by I2, I1, 
I3 and I4). The topmost I1 layer is the interface of lake wa-
ter and sediment. The top 10 m section of the lake sediment 
is composed of 4 layers (denoted by U1, U2, U3 and U4) 
(Figures 4–8). 

 

Figure 3  Profiles of sediment cores and their correlations with stratigraphy. ①–⑦ show the correlations of the stratigraphy. 
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(i) Unit 1.  This stratum is the most recent sediment, and 
is located between the upper layer I1 and the lower hard 
loess layer, consisting mainly of Quaternary lacustrine 
gray-blackish deposits. Laminated sediments (with alter-
nating coarse grain layers and thin grain layers) are mainly 
notable in the lower section of this stratum, due to relatively 
stable sedimentation. Stratum U1 is widely distributed in 
the western and northwestern part of Taihu Lake. However, 
in eastern and southern parts of the lake, the thickness of U1 
is less and its distribution is limited with respect to the un-
derlying loess layer (U2) cropping out in some areas. Based 
on variations in water content, unit 1 can be further classi-

fied into 2 subunits, i.e. a sludge layer (U1-I) and a 
silty-clay layer (U1-II). The sludge layer generally is con-
sidered as an important object of limnological study (e.g. 
sediment pollution and sediment biogeochemistry) [17,18]. 
This is because this layer often interacts with the overlying 
lake water, giving rise to complicated biogeochemistry 
processes, and because it is both the pool and source for 
pollutants and nutrients. 

(ii) Unit 2.  This stratum mainly is made up of hard 
brown-yellowish loess, and strong seismic signals indicate 
that this layer is extensively distributed in Taihu Lake. The 
stratum crops out over considerable areas in the middle and  

 

Figure 4  Stratigraphy of the sediments along the survey line N1 in the Meiliang Bay. The solid lines denote boundaries between strata, and the dotted lines 
denote the boundary between the sludge stratum and the silty clay stratum. Note that the dotted lines do not indicate the seismic facies with clear difference 
in stratigraphy, but represent the dividing line between the two strata which are relevant to different conditions of the modern environment. I1 is the cor-
rected sediment-water interface defined by the seismic data for surface sediment, with the diffuse reflection removed. 

 

Figure 5  Stratigraphy of sediments along survey line N2 near Mashan Mountain in the Meiliang Bay. 

 

Figure 6  Stratigraphy of sediments along the survey line W near Dapu Estuary in western Taihu Lake. The dotted lines denote palaeo-riverways. 

 

Figure 7  Stratigraphy of sediments along the survey line W near Dapu Estuary in the western Taihu Lake (near the center of the lake). The dotted lines 
denote the palaeo-riverways. 
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Figure 8  Stratigraphy of sediments along the survey line S in the southern Taihu Lake. 

eastern parts of the lake, but it dives gradually under U1 
towards the west of the lake. The top of this stratum is 
coated with a layer rich in iron-manganese concretions [19], 
constituting the bed of the lake’s lacustrine deposits. The 
contact between U1 and U2 is not continuous (Figure 3). In 
other words, the U1 stratum does not extend all around the 
lake basin, but the U2 stratum is present in its entirety in the 
15-m section of Yao Bay, the 2.8-m sediment core from the 
western side of the Lake, the 2.4-m sediment core from the 
eastern end of the lake, and the 5-cm sediment core from the 
southern part of the lake (Figure 3(a)–(d)). William et al. 
[16] dated the lacustrine and loess samples from U1 and U2, 
and found that their 14C ages were approximately 6500 a BP, 
and ca. 15885 ±170 a BP, respectively. These ages, along 
with data from other chronology studies [14,15] indicate 
that the lacustrine sediments were deposited long after the 
loess stratum developed.  

(iii) Unit 3.  This stratum is defined by relatively strong 
seismic signals and it is composed mainly of gray-yellowish 
clay with quasi-horizontal laminations. The thickness of U3 
is not uniform, with maximum vertical thickness observed 
in the centre of Taihu Lake. The thickness of this stratum 
pinches toward the slope of U4. For some parts of the lake, 
this stratum is absent, indicating the discontinuity of the 
depositional environment in the lake, most probably due to 
secondary erosion subsequent to the deposition. 

(iiii) Unit 4.  Only the upper section of this stratum is 
defined by strong seismic signals, and mainly encompasses 
of gray-yellowish silty laminated sediment. For some parts 
of Taihu Lake, this stratum is in direct contact with U1, 
with U2 and U3 missing in between. Plenty of marine shelly 
fossils were found in the lower section of U4, suggesting 
sea transgressions during this time interval. 

2.3  Spatial distribution of lacustrine sediment in Taihu 
Lake 

The lacustrine sediment of the Taihu Lake is the most recent 
sediment to have been deposited, and its depth and distribu-
tion are influenced by factors such as distribution of inlet 
runoffs, charging flux of earth materials, and water mobil-
ity. Hence, revealing the lake’s distribution of lacustrine 
sediments is of great significance to understanding the ac-
cumulation and transference of pollutants in sediments. In 
addition, the lacustrine sediments, especially within the up-
permost parts, are typified by high porosity, which allows 

frequent exchanges of materials with the overlying water 
column. Therefore, lacustrine sediments act not only as the 
initial sinking pools for allogenetic pollutants (including 
nutrients, from either inflowing runoffs or from atmospheric 
deposition), but also as the source for internal release of 
nutrients. Based on studies by Søndergaard et al. [20], the 
phosphorus concentration in lake sediments is normally 100 
times as much as that in lake water. Therefore, the release 
of nutrients from the sediment to lake water often takes 
place, especially when the sediment is disturbed by physi-
cal, chemical or biological activities.  

Subsequent to the secondary consolidation of sediments, 
the values of down-core proxies (including water content, 
bulk density, porosity, and organic matter content) usually 
show decreasing trends. According to the “Criterion for 
Groundwork of Port Engineering (JTJ 250-981))”, the lacus-
trine sediment (U1) can be classified by the proxy of water 
content (Φ) into two sub-units: a sludge sub-unit (Φ > 55%, 
U1-I) and a muddy-clay sub-unit (55% > Φ > 26%, U1-II). 
The boundary between U1-I and U1-II is denoted by dotted 
lines in Figures 4–8. The seismic and GPS data of our geo-
physical survey were interpreted by the SonarWiz.Map 
software package into synchronous data of longitude, lati-
tude and depth. In total, we obtained more than 3.5 × 104 
groups of synchronous data of longitude, latitude and depth 
for the lacustrine sediment of the lake and 4.2 × 104 groups 
of synchronous data for the sludge sediment of the lake. 
These data are shown in the contour plot (Figure 9) pro-
duced by the Surfer 8.0 software. According to the plot, the 
spatial distribution of the lacustrine sediments of Taihu 
Lake is characterized by the following features: 

(i) For the middle and eastern parts of the lake, outcrops 
of the hard loess strata were present. Only in minor areas of 
the lake were the outcrops of hard loess overlain by a layer 
of mud (<3 cm). The lacustrine sediments were mainly dis-
tributed in the western and northwestern parts of the lake. In 
northern parts, the sediments extended first eastwards from 
Zhushan Bay in the north along the northern bank to the 
Mashan Mountains, and then southwards to 31.3°N. The 
southern area of lacustrine sediments was characterized by 
two wings. One wing stretched from Dalei Island (at 
31.1°N) and eastwards to Xishan Island. In addition, it in-
cluded Xishan Island and its adjacent islands in the north. 
The other wing spread from the Dalei Island westwards to 
the Xiaomeikou (the estuary of the Tiaoxi River). The av-
erage sediment depth for the entire lake was ca. 0.7 m, close 

                      
1) The Ministry of Transport of the People’s Republic of China. The Criterion for Soil Foundation of Port Engineering, 1998. 
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Figure 9  Contour plots of the distribution of the lacustrine sediments (a) 
and sludge (b) in Taihu Lake. 

to the sediment depth (about 0.82 m) estimated by Fan et al. 
[10]. However, for areas with lacustrine sediments, the av-
erage sediment depth was ca. 1.9 m, which is much higher 
than the depth of 1.17 m measured by Fan et al. [10] in 
2000. Lacustrine sediments were only found sporadically in 
the remaining areas of the lake. This pattern contrasts dra-
matically with that observed in the western part of lake and 
the regions from the Dalei Mountains to the Xishan Moun-
tains, where lacustrine sediments were widely distributed. 
The depth of the lacustrine sediments in these areas ranged 
from 1 to 2 m, with a maximum of 5 m occurring near the 
Dapu Estuary.  

(ii) The distribution of lacustrine sediments differs in the 
northern bays of Taihu Lake. For Zhushan Bay, lacustrine 
sediments were widespread, with an average depth of ca. 
1.8 m, except for its middle part. For Meiliang Bay, lacus-
trine sediment was mainly distributed in western and north-
ern areas, with sediment depth averaging ca. 1.4 m. This 

was very close to the depth of 1.5 m determined by Fan et 
al. [10], but the average depth for the entire area of the bay 
was only 0.4 m, which was much lower than the depth of 
0.75 m determined by Fan et al. [10]. This discrepancy 
probably is due to sediment dredging in the bay that may 
have occurred after the study by Fan et al. [10]. For Gonghu 
Bay, lacustrine sediments were distributed only in a small 
area around the Gongshan Mountains, with most of the area 
typified by hard loess outcrops. The average sediment depth 
was about 1 m, but for the entire bay it was about 0.3 m.  

(iii) The depth of the sludge subunit in Taihu Lake varied 
from 0.03 to 1.0 m. This layer often tended to float and drift 
away, especially when disturbed by waves, making it very 
easy to be re-suspended from the lake bottom. This dynamic 
makes for very complicated biogeochemical processes, 
since this habitat also harbors microbes. The overall distri-
bution of the sludge was identical to that of the lacustrine 
sediments, with a maximum depth of ca. 1.2 m, as observed 
near the Dapu Estuary. Its water content was above 55%, 
which agrees with values from other lake sediments [20]. 
The nutrient concentrations were much higher than those of 
the overlying water. For example, in the Dapu Estuary, TP 
content was as high as 657.0 mg/kgdw, while the TP con-
tent of the overlying water was only 0.06 mg/L. The con-
centration of PO4

3– (ingested by biological organisms) in the 
pore water of the surface 2-cm of sediments was 0.26 mg/L, 
while the concentration in the overlying water was 0.02 
mg/L. As a large shallow lake, the hydrology of Taihu Lake 
and biogeochemical processes are very complicated, allow-
ing nutrients in the sediment to be released readily to the 
overlying water column due to the concentration gradient 
[21,22]. This can further result in very severe eutrophication 
of the lake water. Thus, defining the sludge subunit is of 
great importance to studies of environmental ecology. 

2.4  Spatial distribution of lacustrine sediments of 
Taihu Lake and its relationship to inflowing rivers and 
lake currents  

Sun and Wu [9], William et al. [23] and Liu and Wu [24] 
conducted 210Pb, 14C and 137Cs dating on surface sediments 
from open areas of western Taihu Lake, near Mashan 
Mountain (northwest side of the lake) and near Dapu Estu-
ary (western side of the lake). These studies showed that the 
sedimentation rates were 0.4, 0.3 and 1.4 mm/a, respec-
tively, with a much higher sedimentation rate in the estuary. 
Suspended materials in the inflowing rivers generally de-
posit quickly when transported into the lake, due to exten-
sion of the water surface and reduction in hydrodynamics. 
Thus, sedimentation rate normally is much higher in the 
estuary than in the central lake, resulting in much deeper 
sediment layers along the lake’s banks than in the middle of 
the lake. The inlet runoffs of Taihu Lake (e.g. Tiaoxi, Nanxi 
and Taige drainage systems) are all situated to the west of 
the lake. Spatial distribution of lacustrine sediments was 
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largely identical to the spatial distribution of the river estu-
aries (Figure 9). 

The other factor influencing spatial distribution of the 
lacustrine sediments was the prevailing southeasterly winds 
in summer, when the discharge of terrestrial materials also 
is highly associated with strong hydrodynamics. Given the 
immensity of the lake surface [5], the prevailing north-
westward winds give rise to an anticlockwise lake current 
within the lake (Figure 10) [25], with a maximum flow ve-
locity of 30 cm/s. In addition, there are various scales of 
small lake currents. For example, in the northern estuaries 
of the lake, the lake currents are very complex and unstable 
due to complicated underwater topography. Being a shallow 
lake, the wave amplitude of the currents is often larger than 
the water depth. Terrestrial materials are generally trans-
ported and deposited along stretches of the underwater to-
pography, as well as along the routes of lake currents. Thus, 
terrestrial materials are not easily deposited in the center of 
the lake, which results in exposures of hard loess strata. 
Conversely, for the western part of the lake and areas 
around the Xishan Mountains, it is easy for terrestrial mate-
rials to be deposited, due to wind-driven lake currents along 
the banks. These dynamics result in accumulation of sedi-
ments. Similarly, small-scale lake currents also remove 
lacustrine sediments at some sites in the lake, and promote 
scattered distributions of sediments for other sites in the 
lake. Overall, the spatial distribution of lacustrine sediments 
is notably influenced by the coupling effects of topography 
of the lake basin (with elevation of the western lake basin 
lower than that of the eastern lake basin) and lake hydrody-
namics. 

2.5  Palaeo-riverways and depressions in Taihu Lake 

According to the underwater topography and stratigraphy 
revealed by the seismic data, the recent laminated lacustrine 
sediments (indicated by stable seismic signals) were widely 
distributed, except for in the middle and the eastern and 

 

Figure 10  Prevailing lake currents in summer for the Taihu Lake [25]. 

southern parts of the lake, where the hard loess stratum (U2) 
is exposed. Beneath the lacustrine sediments are pa-
laeo-riverways (Figures 6 and 7) and depressions with dif-
ferent depths (Figure 8). The palaeo-riverways were mainly 
observed in the western part of the lake, with various widths 
and depths. Some parts of them penetrate the hard loess 
stratum to even lower strata, and are probably connected 
with modern inflowing riverways. For example, the width is 
as much as 300 m for the palaeo-riverways near the Dapu 
Estuary (Figure 6). The palaeo-riverways stretch mostly 
from south to north, inconsistent with the results of Sun and 
Wu [1] who indicated that the palaeo-riverways are directed 
mostly from east to west. On the one hand, this contradic-
tion may be due to the different arrangements of the survey 
lines. On the other hand, this discrepancy highlights the 
complexity of the directions of the palaeo-riverways. With 
changing depths, the depressions were primarily distributed 
in the eastern and southern parts of Taihu Lake, with most 
not penetrating through the hard loess stratum. Both the 
palaeo-riverways and the depressions were overlain by 
lacustrine sediments. Indeed, the basin of Taihu Lake once 
was entirely covered with loess after a marine regression 
[1,9,23]. Thus, the presence of the palaeo-riverways and 
depressions provide evidence for erosion of the loess stra-
tum after sedimentation.  

2.6  Spatial distribution of lacustrine sediments of 
Taihu Lake and its relationship to eutrophication of lake 
water 

Very severe eutrophication (indicated by the very high TN 
and TP concentrations in the lake water) and frequent out-
breaks of algal blooms [7,26] are observed in the north-
western (including Zhushan and Meiliang bays) and western 
parts of Taihu Lake. Figure 11 illustrates the contour map of 
the TN and TP concentrations in the overlying water, based 
on data from 40 sites within the lake. These data show much 
higher TN and TP concentrations for western and north-
western parts of the lake, and much lower concentrations for 
the central, eastern and southern parts of the lake. This pat-
tern is consistent with the sediment distribution of the lake, 
biased to the northwestern part of the lake. It has been 
shown that the lacustrine sediments serve as both the sink 
and source for nutrients in the lake water. The inlet polluted 
rivers usually supply plenty of nutrients to a lake, with most 
of them settling in lake water. However, a considerable 
proportion of nutrients are deposited from the lake water 
into the sediments, making it a sink for nutrients. The out-
breaks of algal blooms generally consume a great deal of 
nutrients from the lake water, which may not necessarily 
result in the lowering of TN and TP concentrations. This is 
because the abundant N and P in the sediments form an im-
portant internal source for nutrients, which release plenty of 
N and P to the lake water, especially when the sediment is 
disturbed by wind-driven waves. Based on Ruban et al.  



186 Shen J, et al.   Chinese Sci Bull   January (2011) Vol.56 No.2 

 

Figure 11  Contour plots of nutrient (TN (a) and TP (b)) concentrations in Taihu Lake. 

[27], when affected by physical, chemical and biological 
processes, the nutrients buried in the lacustrine sediments 
usually can be released to the overlying lake water through 
a concentration gradient. This normally results in an in-
crease in nutrient concentrations of the overlying lake wa-
ter. Overall, exchanges of nutrients between the sediment 
and overlying lake water usually exert great influence on 
the eutrophication processes of shallow lakes. In addition, 
the coupling effects of extrinsic and intrinsic pollution also 
contribute to the severe eutrophication that takes place in 
the northwestern part of Taihu Lake. 

3  Conclusions 

A geophysical survey was carried out for the sediment of 
Taihu Lake, using the StrataBox™ Marine Geophysical 
Instrument. Results show that the upper 10-m of sediments 
are laminated sediments, which can be further classified into 
two stratal types (i.e. lacustrine sediment stratum and under-
lying hard loess stratum). The contact between these two 
strata was not continuous, and parts were absent in the lake 
basin. The lacustrine sediments mainly were irregularly dis-
tributed over the lake basin in areas along the western banks, 
to the northwest of the Xishan Mountains and in the northern 
bays. These sediments were scattered across the rest of the 
lake basin, where outcrops of the hard loess were present. 
Spatial distribution patterns of lacustrine sediments in Taihu 
Lake are primarily influenced by sedimentation in the river 
estuary, as well as the hydrodynamics of lake currents. 

We initially used the StrataBox™ Marine Geophysical 
Instrument to survey sediments of shallow Taihu Lake. 
However, for such a large lake, the sediment distribution is 
very complex and further stratigraphic research is needed. 
More sedimentary cores throughout Taihu Lake will facili-
tate further correlations with our geophysical data.  
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