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Abstract Dissolved organic matter (DOM) in
sediment porewaters from Lake Erhai, Southwest
China was investigated using dissolved organic
carbon (DOC) concentration, UV absorbance,
fluorescence and molecular weight distribution.
DOC exhibited a high concentration at the sedi-
ment-water interface with a rapid decrease to the
oxic—anoxic interface at approximately 7 cm, and
then increased with depth. Similar trends were also
found for the UV absorption coefficients at 254
and 280 nm in the porewaters. DNA in the sedi-
ment was also measured, which confirmed the high
abundance of aerobic bacteria in the upper layer of
the sediment. Both humic-like (peaks A and C)
and protein-like (peaks B and D) fluorescence
were observed in the porewater DOM, and their
fluorescence intensities exhibited a similar pore-
water profile as DOC concentration. A strong
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correlation was found between the peak fluores-
cence intensity ratio r(A, C) and r(D, B). Both the
fluorescence index and UV absorption coefficient
at 254 nm suggested a dramatic increase in aro-
maticity of porewater DOM across the oxic—an-
oxic interface. Porewater DOM exhibited a
multimodal distribution of molecular weight with a
relatively low polydispersity. The results of this
study offer significant insight into the nature and
properties of DOM in freshwater ecosystems.
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Introduction

Dissolved organic matter (DOM) is a ubiquitous
constituent of sedimentary porewaters. It plays a
significant role in many physical and biogeo-
chemical processes in aquatic environments
(O’Loughlin and Chin 2004). As a result, there
has been a genuine interest over the past decades
in studying the distribution and characterization
of porewater DOM from coastal and marine
systems (e.g., Orem and Gaudette 1984; Orem
and Hatcher 1987; Alperin et al. 1994, 1999;
Hedges and Keil 1995; Burdige and Gardner
1998; Burdige 2001, 2002; Sierra et al. 2001;
Burdige et al. 2004), lakes (e.g., Orem et al. 1986;
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Chin et al. 1994; Wolfe et al. 2002; O’Loughlin
and Chin 2004), and wetlands (e.g., Chin et al.
1998). Since DOM is an extremely complex and
heterogeneous mixture, it is essentially impossible
to completely separate and identify its chemical
composition. Instead, chemical characterization
of natural DOM has been largely on its optical
properties and molecular weight distribution.

A fraction of DOM is optically active and
known as colored DOM (CDOM). Both
UV-visible absorption properties and fluores-
cence properties of CDOM have been used for
the characterization of the total DOM pool (e.g.,
Kalle 1966; Senesi 1990; Coble et al. 1990).
Three-dimensional excitation emission matrix
fluorescence spectroscopy (3DEEM) is a partic-
ularly powerful tool, which has been successfully
used to probe chemical structures of DOM
because of its ability to distinguish among differ-
ent classes of DOM of different origins (Coble
et al. 1990; Coble 1996; Wu and Tanoue 2001;
Baker and Spencer 2004; Cammack et al. 2004).
In seawater, several types of DOM fluorescence
with excitation/emission wavelength peaks (EXyay/
Em,,,x) have been observed: humic-like fluores-
cence (denoted as peaks A, C and M) and pro-
tein-like fluorescence (peaks T and B) (e.g.,
Coble 1996; Yamashita and Tanoue 2003).
Although a few studies were reported on the
fluorescence properties of DOM in coastal and
marine sediment porewaters (Chen and Bada
1989, 1994; Chen et al. 1993; Skoog et al. 1996;
Coble 1996; Sierra et al. 2001; Burdige et al.
2004), there is a general lack of knowledge with
respect to freshwater porewaters.

The measurement of molecular weight
distribution provides another means of DOM
characterization (Chin et al. 1994; O’Loughlin
and Chin 2004). The majority of porewater DOM
is believed to have molecular weight of >1 kDa,
which consists largely of humic substances (Krom
and Sholkovitz 1977; Orem et al. 1986; Burdige
2001) with minor amounts of soluble proteins,
carbohydrates, and other non-humic macromole-
cules. Lower molecular-weight components (i.e.,
<1 kDa) can also be present in natural DOM,
which mainly consist of fatty acids, sugars and
amino acids (O’Loughlin and Chin 2004). How-
ever, so far only a few studies have examined the
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vertical profiles of the molecular weight distribu-
tion of DOM in freshwater sediment porewaters
(Chin et al. 1998; O’Loughlin and Chin 2004).

Here we report the vertical profiles of dis-
solved organic carbon (DOC), UV absorbance,
3DEEM, and molecular weight distribution of
DOM in freshwater sediment porewaters from
Lake Erhai, Southwest China. The DNA prop-
erties in the sediment core were also investigated.
To the best of our knowledge, there are very few
studies focusing on the DNA distribution in lake
sediments. The objective of this study was to
characterize the nature and properties of the lake
sediment porewater DOM, and to help to
understand the role of sediment as a source of
fluorescent organic matter to the porewaters and
overlying water, and the biogeochemical cycling
of DOM in lacustrine environments.

Materials and methods

All the chemicals used were of analytical grade or
higher, unless otherwise specified. The laboratory
water used was Milli-Q water (182 MQ cm,
Millipore).

Sampling sites

Lake Erhai (100°5-17" E, 25°35’-58" N, altitude:
1,974 asl) is located in the north of Dali City in
Yunnan Province, Southwest China, and is the
largest fault lake in the western Yunnan Plateau
(Fig. 1). The surface area of the lake is 249.8 km?,
with an average water depth of 10.5 m (max:
20.9 m) (Wan et al. 2003). The lake is located in
the subtropical monsoon climate zone with an
annual average temperature of 15°C, precipita-
tion of 1,060 mm, and potential evaporation of
1,970 mm. The catchment area is mainly under-
lain by sedimentary and metamorphic rocks,
specifically carbonate and siliciclastic rocks and
gneisses. The surface water is characterized by a
slightly alkaline pH (8.0-8.5) and a low salinity
(Wan et al. 2003).

Six sediment cores were obtained simulta-
neously at a depth of 18 m at Station 2 (EH-2,
Fig. 1) using a gravity corer (with a tube of 10 cm
in diameter and 50 cm in length). The cores were
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Fig. 1 Sampling sites of Lake Erhai

undisturbed during the sampling processes. They
were sliced into 1 cm sections under N, atmo-
sphere, and samples were then placed into and
N,-containing centrifuge bottles. Water samples
were collected at depths of 1 and 18 m. All sam-
ples were transported to the laboratory within
30 h after sampling. In the laboratory, porewaters
were extracted from the sediments using centri-
fugation (4,000 rpm for 20 min) at 4°C. The sed-
iment samples were freeze-dried and ground with
a mortar and pestle for DNA analysis. The sur-
face water and porewater samples were filtered
through pre-combusted GF/F glass fiber filters
(5 h at 450°C, Whatman, U.K.) and were kept in
well-sealed brown glass vials (16 ml, National
Scientific Company) under N, atmosphere at 4°C
in dark before analyses.

Porewater analyses
DocC

Porewater DOC concentrations were measured
with a High TOC/N II Analyzer (Elementar,
Germany). Potassium hydrogen phthalate was
used as the standard.

UV absorbance

UV absorbance measurements were carried out
on a Shimadzu UV-3000 double beam spectro-
photometer at room temperature with 1 cm
quartz cells. Milli-Q water was used as the refer-
ence. The measured absorbance at wavelength 4
(A,) was converted to absorption coefficient (a;)
with the equation a; = 2.303A,/I, where [ is the
cell path length, and specific UV absorption
SUVA = q,/DOC.

Fluorescence

The fluorescence was determined on a spectro-
fluorometer (Hitachi, Model F-4500) at room
temperature with a 150-W ozone-free xenon arc
lamp and a 1 cm quartz cell. The 3DEEM fluo-
rescence data were collected for 2 nm wave-
length of emission scans at every 5 nm
wavelength of excitation. The spectrofluorometer
was operated under the conditions of 5 nm slit
width for excitation and 10 nm slit width for
emission, photomultiplier voltage of 700 V, scan
speed of 1200 nm per min and auto response
time. The scan range was 220-400 nm for exci-
tation and 250-500 nm for emission. Triplicate
measurements of each sample were carried out,
and reported as their average. The spectra were
blank subtracted. The software SigmaPlot
(SPSS) was employed for the visualization of
3DEEM data, and the fluorescence intensity was
expressed in arbitrary unit. The fluorescence
index (fss50/500, the ratio of fluorescence intensity
at the emission wavelength 450 nm to that at
500 nm at an excitation wavelength of 370 nm)
(Battin  1998; McKnight etal. 2001) was
determined.
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Molecular weight

The molecular weight distribution was measured
by high performance size exclusion chromatog-
raphy (HPSEC) following the procedures of Chin
et al. (1994) and Zhou et al. (2000). The HPSEC
system was equipped with a HP 1100 controller
with a pump in isocratic mode with a flow rate of
0.5 ml min"!, and a UV detector set at a wave-
length of 254 nm. A YMC-60 column (Waters,
Milford, MA) packed with a silica diol modified
material with 5 pm gel bead diameter and 60 A
pore size was used. The mobile phase was com-
posed of 0.001 M Na,HPO,, 0.001 M NaH,PO,,
and 0.03 M NaCl. Acetone was used to determine
the permeation volume. The calibration of the
molecular weight was based on polystyrene sul-
fonate (PSS) standards (13, 6.8, 4.3, 1.4 KDa, and
210 Da; American Polymer Standards, Mentor,
OH). The number-averaged molecular weight
(M,) and weight-averaged molecular weight (M)
for the porewater samples were calculated using
the following equations (Chin et al. 1994):

My =Y hi/ Y (hi/M) 1)
=1 i

My, = i(hi * mi)/ihi 2)
p) pa)

where M; is the molecular weight at eluted vol-
ume i, and #4; is the height of the sample HPSEC
curve eluted at volume i.

DNA analysis

Two grams of dried sediment sample was added
into 5 ml lysozyme solution (10 g 1) and was
shaken five to eight times while being cultured at
37°C for 2 h. Five milliliters of DNA extractant
(1 M Tris-HCI, 5.8 g 17! NaCl, 7.5 g I EDTA,
and 20 g I"' sodium dodecyl sulfate) was added to
extract nucleic acids. The solution was centri-
fuged for 30 min at 4,000 rpm at 4°C to obtain the
supernatant. The centrifugation step was repeated
three times, and the mixed supernatant was then
extracted with an equal volume of saturated
hydroxybenzene and chloroform-isoamyl alcohol.
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The purified solution was centrifuged again to
obtain the final supernatant, to which ethanol was
added to precipitate DNA. After being air-dried,
the DNA pellets were re-dissolved in 100 ul
N-[tris(hydroxymethyl)methyl]-2-aminoethanesu-
Ifonic acid (TE) buffer. Ten microliters of the
DNA solution was placed into agarose gel con-
taining 0.5 mg g~' ethidium bromide (EB). The
agarose gel was analyzed by electrophoresis at
45V in 0.5x TBE (Tris-boracic acid-EDTA)
buffer, and imaged in UV light on GIS-2008
(Tanon, China) (Wei et al. 2005).

Results and discussion

Vertical distribution of DOC in sediment
porewaters

The porewater DOC concentrations from Lake
Erhai decreased rapidly from 40.0 mg 1! near the
sediment-water interface to 5.5 mg 1! at 6-9 cm
below the interface (Fig. 2A). Further down to
the deeper layer of the sediment, the DOC con-
centration increased gradually, reaching 55 mg ™!
at 30 cm. This trend is similar to the porewater
DOC profile from Peddock Island core (Boston
Harbor, MA) (Chin and Gschwend 1991) and
from the Gulf of Biscay (Sierra et al. 2001). But it
is different from many other reports where
porewater DOC concentrations were found to
generally increase with depth (Chen et al. 1993;
Alperin et al. 1994; Chin et al. 1998; Burdige and
Gardner 1998; Burdige 2001; Simoneit and
Sparrow 2002; O’Loughlin and Chin 2004).

The DOC concentrations in sediment
porewaters are controlled by a variety of bio-
geochemical processes. The U-shaped DOC pro-
file in Lake Erhai suggests that different processes
occurred in the upper and deeper layers of the
sediment. Previous studies on Fe and Mn speci-
ation showed that the overlying water and upper
layer of the sediment of Lake Erhai were oxic
year-round and that the oxic—anoxic interface
was located at approximately 7 cm below the
sediment-water interface (Luo et al. 2000).
Therefore, the sharp decrease in the DOC
concentration in the upper layer of the sediment
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Fig. 2 Porewater profiles of DOM from Lake Erhai. (A)
DOC concentrations; (B) UV absorption coefficients at
254 nm  (aps4) and 280 nm (azg); (C) fluorescence

porewaters was likely due to the intensive aerobic
decomposition of organic matter.

To probe the microbial activities in the sedi-
ments, the total amount of DNA was analyzed.
DNA is considered as an indicator of bacterial
quantities and the degradation extent of sedimen-
tary organic matter (Wei et al. 2004, 2005). The
agarose gel photo (Fig. 3) shows that DNA mainly
occurred in the top 7 cm sediments, suggesting the
abundance of aerobic bacteria within this oxic
layer. Previous studies on the same sampling site
showed that both particulate organic carbon
(POC) and nitrogen concentrations also decreased
rapidly, and POC decreased from 6% at the 1 cm
depth to 2% at the 10 cm depth (Wei et al. 2004).

The downward increase in the DOC concen-
tration below the oxic—anoxic interface indicates
that DOC was produced and accumulated in the

intensities; (D) fluorescence intensity ratios; (E) fluores-
cence index; (F) SUVA,s4. The dashed line represents the
oxic—anoxic interface as reported by Luo et al. (2000)

deeper anoxic environment. This can be from the
accumulation of recalcitrant DOC (primarily
humic substances) formed by abiotic polymeri-
zation of low-molecular-weight DOC, anaerobic
degradation of particulate organic matter (Bur-
dige 2002; O’Loughlin and Chin 2004), the
reductive dissolution of Fe- and Mn-oxides in the
anoxic environment and the subsequent release of
the absorbed organic matter to porewaters (Sierra
et al. 2001), and the complexation between DOC
and dissolved Fe(II) (O’Loughlin and Chin 2004).
Indeed, the concentrations of Fe- and Mn-oxides
in sediments from Lake Erhai were found to
decrease abruptly below 7 cm depth (Luo et al.
2000). Several studies have reported a strong
correlation between DOC and dissolved Fe(II) in
sediment porewaters in anoxic sediments (Chin
et al. 1998; O’Loughlin and Chin 2004).
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Fig. 3 Agarose gel photo
of DNA in the sediments
of Lake Erhai

UV absorption properties of DOM

Whereas UV light absorbance has been used to
estimate DOC concentrations in a variety of
surface waters with varying success (Stewart and
Wetzel 1981; Yelverton and Hackney 1986), only
a few studies have examined the relationship
between UV absorbance and DOC concentrations
in porewaters (e.g., O’Loughlin and Chin 2004).
Figure 2B shows the UV absorption coeffi-
cients at wavelengths 254 nm (as4) and 280 nm
(azg0) of porewaters from Lake Erhai. Two hun-
dred and fifty-four and 280 nm wavelengths were
commonly used in many DOM studies since the
majority of DOM contains functional groups with
structures similar to a large number of aromatic
compounds (phenolic substances, anilines, ben-
zoic acids, polyenes and polycyclic aromatic
hydrocarbons with two or more rings) that absorb
light in this UV region due to n—n* electronic
transitions (Traina et al. 1990; Chin et al. 1994;
O’Loughlin and Chin 2004). The vertical depth
profiles of ays4 and apgy were similar to that of
DOC concentration (Fig. 2A). Indeed, significant
correlations were observed between the DOC
concentrations and d,sy (R2 =0.77,p < 0.01) and
argo (R*=0.69, p < 0.01), suggesting that the
proportion of UV-absorbing DOM in the pore-
waters relative to DOC was constant. O’Loughlin
and Chin (2004) also reported a strong correlation
between the DOC concentration and a,gq in sed-
iment porewaters from Green Bay, Lake Michi-
gan. Therefore, similar in surface waters, a,s4 and
asgy could be potentially used as a predictor for
DOC concentration in sediment porewaters.

Fluorescence properties of porewater DOM

For the sediment porewater DOM from Lake
Erhai, there were four distinguishable fluorescence
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peaks (peaks A, B, C and D) (Fig. 4), which were
commonly observed for natural DOM samples
(Coble 1996; Wu and Tanoue 2001; Leenheer
and Croué 2003; Chen et al. 2003). Peaks A (Ex/
Em = 240-255/426-454 nm) and C (Ex/Em=
310-360/408-456 nm) are considered to be humic-
like fluorescence, while peaks B (Ex/Em =2 70—
280/326-348 nm) and D (Ex/Em = 225-230/
324-344 nm) are attributed to protein-like fluo-
rescence (Mopper and Schultz 1993; Coble 1996;
Mayer et al. 1999; Baker 2001; Wu and Tanoue
2001; Chen et al. 2003; Leenheer and Croué 2003;
Wu et al. 2003; Yamashita and Tanoue 2003;
Burdige et al. 2004). The fluorescence intensities
of each peak in the porewaters were much higher
than those in the overlying water (Fig. 4), and
exhibited similar trends (Fig. 2C) as those of the
DOC concentration (Fig. 2A) and the UV
absorbance (Fig. 2B). Significant correlations be-
tween the DOC concentration and fluorescence
intensities at peaks A, B, C and D were also ob-
served (peak A: R*=0.78, p < 0.01; peak B:
R*=0.80, p < 0.01; peak C:R*=0.70, p < 0.01;
peak D: R*=0.62, p < 0.01), once again sug-
gesting that the proportion of CDOM in the
porewater samples in Lake Erhai relative to DOC
was constant.

Protein-like fluorescence can be further di-
vided into tryptophan-like (Ex/Em = 270-280/
320-350 nm) and tyrosine-like fluorescence (Ex/
Em = 270-280/300-320 nm) (Coble 1996; Mayer
et al. 1999; Chen et al. 2003; Leenheer and Croué
2003; Wu et al. 2003; Yamashita and Tanoue
2003; Burdige et al. 2004) by their differences in
emission wavelength. Tyrosine-like fluorescence
was reported in porewaters from the continental
shelf off the west coast of Mexico, and one sample
at a depth of 0.5 cm was found to contain tryp-
tophan-like fluorescence (Coble 1996). Mathews
et al. (1996) observed a peak at Ex/Em = 280/
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320-350 nm in the EEM spectra of isolated
organic matter from corals, which was attributed
to tryptophan in proteins. Although the trypto-
phan-like and tyrosine-like fluorophores cannot
be distinguished from peak B in porewaters from
Lake FErhai, and still very few work to date has
ever described protein-like fluorescence as actu-
ally derived from tyrosine, tryptophan or protein
in DOM (Yamashita and Tanoue 2003), we still
believe that both tryptophan- and tyrosine-like
materials were present in the porewaters and the
single peak B (the Ex/Em maxima ranged among
270-280/326-348 nm) represented their average,
as our previous study (Wu and Tanoue 2002)
showed the presence of both tryptophan (0.17-
0.32 umol g ') and tyrosine (0.91-5.14 pmol g™')
in the sediments of Lake Erhai. The release of the
sedimentary tryptophan-like and tyrosine-like
organic material into the porewater during early
diagenesis may co-contribute to the strong
protein-like fluorescence of porewater DOM.
Ratios of fluorescence intensities of humic-like
peaks A to C, r(A, C), in the sediment porewaters
of Lake Erhai ranged from 1.79 to 0.94 (Fig. 2D).
They are similar to the average values reported

30 cm depth

360

for marine sediment porewaters from the west
coast of Mexico (0.77; Coble 1996) and the
Chesapeake Bay (2.1; Burdige et al. 2004). The
highest r(A,C) ratio of 1.79 was observed near the
sediment-water interface (1 cm) and no system-
atic change in the depth profile (Fig. 2D). r(A, C)
was reported to be strongly pH-dependent (Patel-
Sorrentino et al. 2002), thus, (A, C) variation
with depth may indicate the change of pH in the
sediment porewaters. Protein-like fluorescence
peak D was sometimes neglected in previous
studies, but can be reliably measured with the
recent development of stable source lamp (Chen
et al. 2003). The presence of both peak B and D
allowed us to calculate the ratios of their fluo-
rescence intensities, r(D, B) in Lake Erhai. r(D,
B) ratios were very similar to r(A, C) and
exhibited a similar vertical distribution trend
(Fig. 2D). When plotting r(A, C) to (D, B), a
strong correlation between them was found
(R*=0.85, p < 0.01). There were also strong
correlations between the protein-like fluores-
cence at peak B and the humic-like fluorescence
at peak A and C (R2 = 0.84, 0.85, respectively,
p < 0.01, Fig. 5). These observations suggest that
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Fig. 5 Relationship between fluorescence intensity at
peak B and peaks A and C for the porewater samples

an intrinsic relationship may exist between the
origins of protein-like and humic-like fluores-
cence organic matter in sediment porewaters
from Lake Erhai.

Aromaticity of porewater DOM

The aromaticity of porewater DOM from Lake
Erhai was evaluated from the fluorescence
index fys0/500 and the specific UV absorbance at
254 nm SUV A,s4 (Fig. 6). McKnight et al. (2001)
reported that fis0500 related linearly with the
aromaticity of organic matter, and thus can be
used as a surrogate for general structural features

1.6
1.58
1.56
1.54
1.52

1.5

Fluorescence index

1.48

1.46 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5 3 3.5

SUVA,, (IemgC ~'em ™)

Fig. 6 Fluorescence index vs. SUVA,s; for the lake
sediment porewater samples. The linear regression equa-
tion is ¥ = -0.0294X+1.5686 (R* = 0.56, p < 0.01), and
the power function regression is Y = 1.531X 9%
(R*=0.56, p < 0.01), where X is SUVA,s; and Y is
fluorescence index)
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of the carbon skeleton and the source. It was also
suggested that fy50/500 could be used to distinguish
fulvic acids derived from microbial sources of
organic matter from those derived from terrestrial
sources of organic matter (McKnight et al., 2001):
an fis0/500 of ~1.9 would suggest the fulvic acids
were microbially derived and an fysq/500 of ~1.4
the terrestrially derived. In addition to f450/500,
SUVA,s4 was found to strongly correlate with
percent aromaticity as determined by *C-NMR
for organic matter isolates obtained from a vari-
ety of aquatic environments (Weishaar et al.
2003).

As shown in Fig. 6, there was a strong and
negative relationship between SUV A,sy and fis0,
soo for the porewater DOM from Lake Erhai,
suggesting that both SUVA,s4 and fys0/500 Were
useful to estimate the aromaticity of DOM. fs¢,
s00 ranged from 1.46 to 1.59 with the lowest values
at the 6-9 cm depth (Fig. 2E) while SUVA,s,
from 0.45 to 2.98 with the highest at 6-10 cm
depth (Fig. 2F). Below approximately 10 cm
depth, both fiso500 and SUVAjss remained
essentially constant, f4s0/500 ranged from 1.53 to
1.57 and SUVAj,s4 from 0.45 to 0.70. It is inter-
esting to note that both the dramatic decrease in
faso;so0 and increase in SUV Aysy occurred near
the oxic—anoxic interface, indicating a significant
increase in the aromaticity of porewater DOM
across the oxic-anoxic interface (Fig. 2E, F).

Molecular weight of porewater DOM

All porewater DOM samples from Lake Erhai
exhibited multimodal HPSEC chromatograms
with sharp and well resolved peaks (Fig. 7). The
chromatograms differed significantly from those
of porewater DOM from Green Bay of Lake
Michigan, USA, which exhibited as broad,
unimodal distributions with poorly resolved
shoulders and minor trailing peaks (O’Loughlin
and Chin 2004). But they are similar to those of
porewater DOM from sediments of the northern
basin of Lake Michigan (Chin et al. 1994).

The majority of the porewater DOM from
Lake Erhai was of relatively low molecular
weight (<3000 Da). M,, ranged from 1462 to
1953 Da, and M,, from 547 Da to 900 Da, which
agreed well with the ranges reported for the
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| compounds while DOM in suboxic sedi-
2 - 1 cm depth ments exhibited a much larger fulvic-like peak
1 (O’Loughlin and Chin 2004).
11 The polydispersity (ratio of M, to M,,) of the
0 porewater DOM was relatively low, ranging from
S 2.0 to 3.1 (Fig.8), suggesting that the DOM
é 2 - 2 cm depth consisted of compounds with a narrow range of
= molecular weights (O’Loughlin and Chin 2004).
E 1 The polydispersity was around 2.8 near the sedi-
E 0 __’\/j\/\/\/\_’_\___ ment-water interface, decreased to 2.0 at a depth
< of 4 cm, and then increased to 3.1 at a depth of
g 2- 15 cm depth 14 cm. From there downwards, the polydispersity
% decreased slightly with depth (Fig. 8).
S 1
2,
> Conclusions
=] 30 cm depth
2 ! Four major fluorescence peaks were observed in
1 porewaters: two humic-like fluorescence peaks
1 (A and C) and two protein-like fluorescence
—— - - peaks (B and D). Strong correlation between
2 3 4 5 6 ” fluorescence and DOC indicates that the pro-
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Fig. 7 HPSEC chromatograms of some porewater sam-
ples from Lake Erhai

porewater DOM from Lake Michigan
(O’Loughlin and Chin 2004). Although they
fluctuated considerably, there seemed to be a
slight increase in My, and M}, with depth (Fig. 8).
It was reported that DOM in the oxic sedi-
ments was composed of relatively small organic

Fig. 8 Depth profiles of

portion of CDOM in the porewaters in Lake
Erhai relative to DOC was constant. It is well
accepted that humic material are products of
early diagenesis (Rashid, 1985). The coherent
depth trends of humic-like and protein-like fluo-
rescence suggest that there existed an intrinsic
relationship between the origins of protein-like
and humic-like fluorescence material in lake
sediments, and indicate that porewater protein-
like fluorescence may be associated with amino
acids incorporated into humic-like structure.
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For vertical distributions of SUV Ajs4, fas0/500
fluorescence, DOC, and molecular weight in
sediment porewaters, together with the DNA
profile in the sediments, major changes were
found at approximately 7 cm sediment depth,
where great change in redox chemistry occurred.
In the upper oxic layer, because of the existence
of aerobic bacteria and oxygen, organic matter
was more efficiently decomposed, while in the
anoxic layer of the sediment, organic matter was
already partially decomposed before burial in
anoxic layer, and thus was less labile (Canfield
1994). Therefore, the enhanced DOC preserva-
tion was observed in the deeper layer. These re-
sults offer insight into the evolution, composition,
and reactivity of porewater DOM and its influ-
ence on the biogeochemical cycling of environ-
mentally relevant compounds (such as heavy
metals or organic pollutants) in lake environ-
ments.
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