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Abstract; Carbon dioxide partial pressures{ pC(h ) and CO; fluxes on air-water interface in differeat trophic-level areas of Taibu Take were
calevtated and corrected using alkalinity. pH, ionic strength, active coefficient, waler temperature and wind speed on the basis of the data sets
of monthly sampling in 1998, The mean values of pCO, in the hypertrophic, eulrophic, and mesotrophic areas are 1807.8 £ 1025.8{ mean 4
standard deviation) patm, 416.3 +207.8 patm, and 448.5 £ 194.0 patm, respectively . A maximum and minimum pCO, values were found in
the hypeniruphic(4053.7 patm) and the eutrophic(3.2 patm) areas. There was about one magnitude order of difference in mean €O, fluxes
between the hypertrophic area(27.3 + 17.4 mmol/(m’+d)} and the eutrophic(1.99 + 4.50 mmol/(m’ *d)) and mesotrophic (2.22 + 4.31
wmolH{n’ +d)) aress. But there was ro significant difference betwaen eutrophic and mesotrophie areas in pCOy and the flux of GOy . In respect
to CO, equilibrium, input of the rivers will obviously influence innrganic carbon distribution in the riverine estuary. An exponential relationship
between the pC0; values and chlorophyll-a concentrations was obtained( r = €.8356, n = 60) in eutrophic bay. Results suggested that lake
ecasystems, also may be considered as unique aggregation, which can contain and be patient of different components that have their relative
independence so long as its size enough to large. A productive lake, though it has positive fluxes of CO; to atmosphers during the most of time,

is 2 huge and permanent sink of carbon in terrestrial ecosystums through receiving a great quaniity of carhon materials via rivers, precipitation,
and biological production.
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Introduction

Carbon dioxide (€O, ) is a principal greenhouse gas and therefore their air-water exchanges are
important problems in terrestrial ecosystems for climate change study { Frankignoulle, 1998; Chimel,
2001} . The direction of CO, gas exchange(evasion or invasion) is dependent on the direction of the CO,
concentration gradienl between the air and the surface water; the magnitude of the exchange depends
additionally on the gas exchange coefficient, .

All of lakes in land, with its small area but large atmospheric CO, flux range, play an important role
in evaluating land CO, fluxes( Meybeck, 1993) . Therefore, the fluxes, sources, and mechanisms of CO,
in lakes are studied and compared (Richey, 1978; Kling, 1992; Cole, 1994; Hope, 1996; Kelly,
2001) . In these siudies, each lake was usually considered as a homogenous water body regardless of its
size. Actually some large lakes, especially induced largely by the mankind, possess the waters of different
trophic levels and loading properties { Wang, 1998). There trophic status may fluctuate in response to
changes in inputs of carbon and nutrients from the watershed due to disturbances such as those caused by
fertilization, industrialization or urbanization, which can result in different phytoplankion productivity and
catbonate equilibrium systems ( Richey, 1978; Welzel, 2001). Generally, the lowest CO, concentrations
are observed during spring to autumn period when waters experience the highest algal activily { Neal,
1998) .

This paper is based on data collected in the walers with different trophic levels in a large lake in
China. The purpose of the paper is to quantify annual spatial and temporal changes of pCO, and divergence

of CO, fluxes among the different trophic areas in the lake, in order to identify the major algal grown

Foundation item: The Knowledge [nnovation Major Projects of Chinese Academy of Sciences ( KZCXL1-5W-01-15 and KZCX1-SW-12-T ):
* Corresponding author



434 FAN Cheng-xin et al . Vol.15

processes in photosynthesis, and 1o observe the response of dissolved inorganic carbon to the CO, flux
changes. Furthermore, we evaluale the special behavior and relative importance of the riverine estuary and

discuss the impact of carbon loading from rivers on the carbonate equilibrium in the different waters.

1 Materials and methods
1.1 Site description

Taihu Lake(31°15'N, 120°12'E}, the third largest freshwater lake in China, locates in the Yangize
River Delta and is about 100 km’ away from Shanghai Metropolis. Taihu catchment, an area of 36500
km®, is one of the most developed regions in China. Tt is situaled in temperate zone and the southeast
monscon zone with annual precipitation of 1200—1400 mm {Sun, 1993} . Taihu Lake is a large, shallow
and unstratified lake, with an area of 2338 km® and a mean depth of 1.89 m, Its water residence time is
approximale 300 days. The north part of the lake is main water resource for Wuxi City, with population
about 1.1 million. .

Taihu Lake is developing in eutrophication, with mean pH of 8.3, and four large bays. There are two
high productive lake areas, Meiliang Bay and Wulthu Lake, in the north pant of the lake(Fig.1) . Meiliang
Bay often occurs algal bloom in summers since 1990s(Fan, 1996). It mainly receives input of surface
runoff from farmland, and industrial discharge from a westemn river, Zhihugang River, whose total organic
carbon input loading takes up about 17% of the whole external loading from the watershed( Huang, 2001),
resulling in that the river estuary keeps heavy organic pollution in addition to eutrophication(Fan, 1998) .
Wulihu Lake, located near to the urban environment of Wuxi City and connecting with Meiliang Bay in the
south, the west of which mainly receives the sewage of the city zone from a bi-directional river, Liangxihe
River. Surrounding Wulihu Lake there are many scenic spots and holels, generating high nitrogen,
phosphorus, and organic carbon concentrations(Sun, 1993) . The open lake, to the south of Meiliang Bay,

is the main lake area.

32°N

Fig.t  Map of Taihu Lake and its catchment showing the sampling sites 0—8. The point labeled
“TLLER”™ marks the location of the Taihu Laboratory for lake Feosystem Research, in which all

meteorological observation and analytical experiments were done in relation to this research

In order to make a comparison among the lake areas with different trophic situations, we located nine
sites in the northern area of Taihu Lake(Fig. 1}, two sites, O and 6, are in west Wulihu Lake and the
riverine estuary of Zhihugang River, respectively; site 1 to 5 are in the Meiliang Bay; the other two sites,

7 and 8, are in the open lake.
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1.2 Sampling and analytical methods

Waier samples were sampled st monthly interval from mid January 1o mid December 1998 and from
0.5 m depth under the water surface with a bilge sampler during 8:00—19:00 of the sampling day. The
quantitative phytoplankton samples were collected from a screen of 40 pm mesh size, each 5 L, also using
the bilge sampler. At each site, water temperature, pH, and electrical conductivity were measured in the
field. All water samples were {ilirated through glass filters{ Whatman GF/C) on amiving the laboratory and
kept refrigerated in the dark . Chlorophyll-a concentrations were determined using ethanel and corrected for
phaeopigments using the technique developed by Marker( Marker, 1994) .

Wind speed (10 meter ), atmosphere pressure, temperature, and pholosynthetic aclive radiation
(PAR) were automatically recorded every 30 minutes with 2 meteorological observatory { MODAS) and
precipitation was measured with a rain gauge in the Taihu Laboratory for Lake Ecosystem Research
(TLLER; Fig.1).

pCO, was calculated for each sampling date from pH and alkalinity ( Alk ). with the appropriate
cotrections for temperalure, ionic strength, following Wetzel and Likens( Wetzel, 1991) and Cole et af .
(Cole, 1994). Alk was measured by Gran Litration in an open vessel { precision + 0.5% ). pH was
measured with an  acidimeter using a gel-filled combination, temperalure-compensating electrode .
Calibration was done using two bulfers{pH 6.86 and 9.18) . Ionic strength was calculated from K™, Na* ,
Ca'', Mg', NH,, C1", F~, S0;", NO; , HCO; , €O}, and Si0}" according lo Butler( Butler,
1991). NH, and NO; were measured with a double tunnel autolyzer ( Skalar-SA1000 ) ; dissolved
Inorganic carbon{ DIC) was calculated with [C02 1, [HCO; 1, and [CO?{ 1. [HCO_{ 1 and [CO? 1 were
calculated from pH, Alk and the corrected carbonate first and second association constants( &, and %, ) ; all
other ions were analyzed with an ionic eolour spectrum meter{ DX-100) . We ealculated activity coefficients
for carbonate and bicarbonate following Butler{ Butler, 1991) .

1.3 Calcuiation of CO, flux

The rate of exchange of a gas between surface waters and the atmosphere depends on two main factors :
the concentration gradient between the water and the air, and the gas exchange coefficient for a given gas at
a given temperature, k{Wanninkhof, 1992). Then, k and the concentration gradient govern the flux(in
mmol/{m’+d) ) of CO, across the air-water interface as follows:

Flux = pk([CO,],... - [CO1.). (1)
Where k(m/s) is the gas exchange coefficient for CO, at a given temperature and ionic strength. The term
[CO, ) — 1CO, )., is the concentration difference { mmol/m’') between the water and the air. The
[€o, 1 equals to pCO, + K,;,. K, is Henry' s constant. There have been many experimental
determinations of & in a variely of freshwater and marine systems. For the calculation of gas fluxes, we
assumed a constant ke, computed the Schmidt number for CO, at each temperature, and calculated & for
CO, at each temperature( k is a piston velocity for a given gas at a given temperature; kg, is & for a gas
with a Schmidt number of 600, e. g.. €O, at 20°C) . From Ky, and temperalure one can calculate k for
any other Schmidt number and we made this temperature correction( Maclntyre, 1995) .

The exchange coefficient, k, can be defined as a [unction of wind speed and temperature with a
number of different parameterizations ( Liss, 1986; Tans, 1990; Wanninkhof, 1992). Liss and Merlival
{Liss, 1986) suggested the following relationship for 4 as a function of wind speed.

K = 0.17U,(600/Sc)™ ;
Uy < 3.6 m/s: smooth water regime. (2)

K = (2.85U, - 9.65)(600/ 8},
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U, > 3.6 m/s: rough water regime. (3)

Where Sc is the Schmidi number, and U, is the wind speed at 10 m above water surface{ m/s). Wind

speed data collected every 10 min were averaged to give a mean daily value for &, which combined with

individual monthly pCO, data in the water and air, gave a monthly estimation of the flux. Reproducibilities

of pH and Alk measured are 0.0l pH unit and 4 peq/L. The resulling error on pCQ, depends also an the

water buffering capacity and thus on pH, alkalinity, and ionic strength. In our experimental conditions,
this error ranging {rom 46—75 patm.

The time of day that samples were taken different randomly. Time of day was not important in studies

of diel variability at site 2 on 26 May and 12 Aug. in 1998. On the 2 dates that diel samples were taken(3

samples over the 24h period) , the coefficient of variation( €. V.) ranged from 3% to 27% , and there was

no pattern as to when the highest or the lowest values occurred.

2 Results

2.1 Trophic status and water quality from the monthly menitoring program

On the basis of the eutrophication classification developed by M. Aizaki( Aizaki, 1987 ), we
evaluated relative C, N, P, and Chla data in 1998(Table 1) . Of which there are very large differences
among Wulihu Lake, Meiliang Bay, and the open lake, which fall into hyperirophic, eutrophic, and
mesotrophic classific levels, respectively. Affected by the entering river, the riverine estuary appeared
higher concentration in C, N, and P, but lower in Chla. According to pH values of Lake Taihu are all
above neuter ( pH 7.07), ranging pH 7.5—9.0. Wulihu Lake and the riverine estuary are higher in
alkalinity than Meiliang Bay and the open lake although they have lower pH values. An obvious gradient
differences between in concentrations of main nutrients, e.g. efficient phosphate, nitrite, and total organic
carbon . Of which phosphorus is al present the limiting nutrient of algal growth in Taihu Lake. The polluted
situations of Lake Wulihu and the riverine estuary of Zhihugang River are relative to a large of sewage and
wastewaler discharge from plants, farmlands, and towns and outskirts of Wuxi City. There is a rain reason
{June—September) in the Taihu region almost every year, resulting in high nutrient concentrations and
low oxygen contents, even approximate zero concentration at site 0 on 20 August, when the oxygen contents
of Meiliang Bay and the open lake, however, are 9.59 and 7.94 mg/L, respectively. Since the water is
slight basic, mean pH is near to 8.5, carbonate was very little, as a result that Alk and DIC
concentrations were very similar. The higher concentrations of DIC mainly appeared in Wulihu Lake and
the riverine estuary, attaining a maximum of 3.32 meq/L. There were easy to be influenced by the rivers.

2.2 Meteorology

Table 1 Monthly mean values for chemist d biok data of the different a . .
¥ o . emistry and biology da e During 1998 a relative normal

in Taibu Lake(1998)

weather contained light radiation,

Wulihu Lake Meiliang Bay Open lake Riverine estary .
water temperature, and winds
pH 7.90 £ 0.23 B.46+ 0.5 8.2620.32  7.8420.29  gall .
Alk, meg/L. 229058  1.61£0.25 1234023  1.98+027 <except the rainfall. The highest
DO, mpfl 6.22+3.7 9.221.50 9.21x1.53 6.38+3.83  temperature and max radiation are
DIC, meq/L 2.38+0.60 1.59+0.33 1.30£0.22  2.06+0.28 .1} diring about mid July and mid
NH, -N, mg/L 31.022.1 0.4220.69  0.09220.068  (B2xld2 Celv. Th .
POI--P, mg/L  0.041£0.020 0.011£0.012 0.00450.002 0.057=0.0s0 JUBust, respectively. lhe range o
Chla, /L 40,0+ 33,6 25,7+27.3 7.8:4.9 19.5+10.2 the temperature is 3.6C (19

January) to 35.1%C (12 August).
The total mean temperature and standard deviation is 19.2 + 8. 8°C, which is suitable for phytoplankton to
grow. The wind regime in different periods was very different. The daily mean wind speed (DMWS$) in
1998 is 3.7 m. But the maximum DMWS was 8.7 m/s. During the summer and the autumn, the dominant

wind was southeast to southwest and often blew a wind of daily mean less than 4 m/s; and during the winter



No.4 Divergence of carbon dioxide fluxes in different trophic areas of Taihu Lake, China 437

and spring, the dominant wind was north-wesierly reaching instantaneous velocities higher than 13 m/s(but
the mean wind speed is about 4 to 4.5 m/s). When lhe wind speed excesses about 3.6 m/s, it would
break surface layer of waters( Liss, 1986). Since Taihu Lake is a very shallow, but large in area, the
spoondrift can be observed so long as the wind speed is more than about 4.5 m/s. The grown algae tend to
gather to the lee when the wind speed is less than 4 m/s(Fan, 1998).

2.3 CO, partial pressure(pCQO,)

Park et al. (Park, 1969) reported that it have a precision of + 5% 1o calculate CO, pressure in
freshwater by measurements of pH, total CO,, and temperalure. The major [eature of the annual eycles of
pCO,(Fig.2) is the rapid changing saturation levels between the different seasons. Most CO, partial
pressures in the waters are higher than those in the air except Meiliang Bay and the open lake during the
summer. The maximum pCO, value was 4053 patm, which was as 11.3 times as the atmospheric CQ,
pressure in 1998( ~ 365 patm; Houghton, 2001) . The minimum value was only 3.4 patm at site 5 on 20
August, giving a —356.6 patm algebraic value with pC0O, in air.
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Fig.2 Monthly vartation of C(), partial pressures in different trophic lake areas. The dash line presents
the €0, partial pressures change in air aceording to Houghton, 2001, corrected by atmospheric pressure in

1998

The four areas can be divided into two groups, high pCO, group for Wulihu Lake and the riverine
estuary, and low pCO, for Meiliang Bay and the open lake. Although the former pC(), concentrations in
February were as low as the latter, the annual mean pCO, of the high group are much higher than the low
group{ Table 2) . Generally, the low group appeared higher pCO, values during the spring and lower values

during summer. Their changes in
Table 2 Summary and average of air-water annual chlorophyll-a{pg/L), pCO,, and

pCO, principally have an inverse
€O, flux (mmol/(m*-d}) in different lake aress during 1998 (mean+ 15D, n =12).

relationship  with  chlorophyll-a

(Chla) This indicates the tI‘Dpl’liC Wulihu lLake Meiliang Bay Open lake Riverine estuary
pI’OdUCliOH is very important factor Chlorophyll-a 40.6 = 33.6 25.7+21.3 7.8+4.9 1.5 +10.2
. . pCQ, 1807.8 £ 1025.8 416.3+£207.8 448.5:194.0 1933.6+ HGT7.2
in the carbon budget in the local

. CO; flux 27.3+17.4 1.99 £ 4.50 2.22+4.3] 34.0 £ 26.0
waters. A calculation expressed .. 0.50 .08 50 —0.33
that there was an agreeable  Maximum 48.8 9.06 9.30 80.6

exponential relationship between the
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pCQ; (patm) values and Chla( pg/ L) concentrations( Fig.3) .

4500
| * L &
E 3000 | Lake Wulihu [* River estuary
3 pe .
g te pede
Q. 1500 * -
." . * X Wy
0 L L i
1000
200
g Meiliang Bay Open lake
L 600
~ oo y= 5985 711154
d o R2=06715
o . ‘ . .
0 50 100 150 200 0 30 100 150 200
Chla, pg/L. Chia, pg/L

Fig.3  C{), partial pressures in different trophic areas of Taibu Lake as a function of

chlerophyll-a concentration. The dash line presents the C(), partial pressures change in air

The high group, however, showed very different change except for being high pCO, values from May
to October. The reason is that the both waters had different mechanisms producing pCO, values. Wulihu
Lake was a high eutrophic lake, which had the highest annual mean chlorophyll-a concentration(40.6 +
33.6 pg/L). In summer, although much €O, were required to assimilate in the phytoplankton
photosynthetic production, its carbon quantity was sufficiently supplied with the incoming water from the
Liangxihe River( Yuan, 1993). A higher alkalinity of 2.29 + 0.58 meq/L and somewhat lower pH (7.90
+0.23) value there, al the same time, gave a good condition that produced more dissolved CO, in waler
by means of the carbonale components equilibrium system. But in the winter and spring, the water level in
Yangtze River was low, the water is almost outlet to the north from Wulihu Lake, so almost water came
from Meiliang Bay, resulting in the equal alkalinity to the latter. However, Lhe photosynthesis had got vital
in its algal body since February. So pCO, is in low level, even the lowesl than any waters in Taihu Lake.
Obviously the inflow of polluted water from the urban has more influence to Wulihu Lake than
eutrophication during lower water-level periods.

The riverine estuary is in Meiliang Bay, but its water chemistry characteristics were largely impacted
by the Zhihugang River discharge ( Yuan, 1993). The pCO, value attained to 1933.6 = 1067.2 patm,
being as about 4.6 times as that of Meiliang Bay . The main (actor that influencing carbonate concentrations
in the waters is large different from the bay.

2.4 CO, flux .

Bates( Bates, 2001} revealed that using higher frequency wind speed data to estimate air-water CO,
flux appears more accurate than high frequency pCOy g -PCOy i data. The low frequent wind speed data
are usually underestimated ~ 209% 1o > 600% . We used daily mean wind speed data though we only have
monthly pCO, data. Atmospheric partial pressure of CO; was 365 patm in 1998 acecording to Houghton and
Ding( Houghton, 2001) . The air-water fluxes of CO, over the four water bodies, calculated based on Eq.
(1) and corrected based on Eq. (2) and (3) using daily wind speed, are presented in Table 2 and Fig.
4. Apparently, more than a magnitude order difference was found in the CO; flux between the high group

and the low group mentioned before. The maximum and minimum flux is 80.6 mmol/( m’ +d) { the riverine
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estuary in January) and - 6.05 mmol/ (m’ - d}{ Meiliang Bay in August). Of which the annual mean CO,
flux in the riverine estuary (34.0 = 26.0 mmol/( n =d)}) {mean + slandard deviation) is as 16.2 times as
that in Meiliang Bay (1.99 £4.50 mmol/(m’-d}) though the both are in the same bay. But during the
summer , it appeared two great sinks of carbon in Meiliang Bay and the open lake. The former is - 1.45 to
-6.05 mmol/{m’ +d) in July through October and the latter is - 5.16 and - 4.74 mmol/( m-d) in
August and September, respectively.
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were found about more than 2.3 meq/L of DIC, when we  jisoived inorsanic carbon in the Taihu Lake in 1998
can oblain, given in mean 8.3 of pH, 0.0282 meq/L of

CO, concentration in water. It may be enough, i. e, for the photosynthesis of Taihu Lake to keep more
than 0.0282 meq/L of CO, concentration.
3 Discussion
3.1 pCO, difference in different trophic lake areas

We found very large differences between CO, partial pressure and chlorophyll-a in the four areas ol
Taihu Lake. In the eutrophic Meiliang Bay, during July to September, bloom development continued with
strong decrease of surface water pCO,, most of which were under 360 patm ( Fig. 3) and indicating
undersaturation of carbon dioxide. Algal bloom with chlorophyll-a maximum of 166.3 11g/L. corresponded to
pCO, as low as 3.2 palm. An annual basis, a good correlation was found between pCO; and Chla in
Meliang Bay (r =0.6715, a =60, P =0.01). When the chlorophyll-a concentrations are above 50 pg/
L, which is correspond to the biomass of phytoplankton of 8.8 + 3.2 mg/L in Taihu Lake according to Fan
et al .(Fan, 1998), it is obvious that algal enhancement was in deep undersaturation circumstance, which
would resulting in heterotrophic growth.

In the hypertrophic Wulihu Lake, although there is a qguicker growth during the summer, but no
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obvious decrease in pCO, and all pC0O, values are above the atmospheric €O, contents through the year
(Fig. 2; Fig.3). expressing supersaturation of dissolved CO, in water. Here pH values could remain low,
while inorganic carbon supplied quite sufficiency by means of the input of the river. In spile of some
marked algal bloom during the summer, the algae grew in the autotrophic environmeni. Very similar result
appeared in the riverine estuary (Fig. 2; Fig. 3). Its behavior of carbonate system is very near to
hypertrophic Wulihu Lake although it locates in eutrophic Meiliang Bay. Tn the open lake. typical
mesotrophic area, chlorophyll-a concentrations were very low and almost unchangeable responded 10 pCO,
from 54.3 to 845 patm. But a brief interval of undersaturation ( August-September 1998) observed for the
area may have been caused by a slight phytoplankion bloom. These changes were caused by locally
different intensities of photosynthelic uptake of CO, and supply situation

Algae require an abundant and readily available source of carbon for high-sustained growth. The
supply of carbon is regulated by availability. Abundant physiological evidence indicates that free CO, is
most readily utilized by nearly all algae. When free CO, is in very low supply and HCO, is abundant; a
few species of algae require HCO; { Felfoldy, 1960) . In Meiliang Bay, a bloom-form algal growth required
a great rate of CO, supply. The uptake rate is too fast for carhonate system equilibrium to provide enough
available carbon. In this situation some algae would have to utilize carbon from abundant HCO; . An
obviously decrease of HCO; in Meiliang Bay around August responded to the increase of the chlorophyll-a
concentrations .

3.2 CO, flux difference in different trophic lake areas

Inorganic carbon, largely as dissolved carhon dioxide and bicarbonate, is primary source of carbon for
photosynthesis and the generation of organic substances. These organic compounds are generated by
cynobacteria, algae, and macrophyte both within the lakes or rivers externally within the drainage basin
and variously imported to the water bodies. There were 62254 t/a and 81700 t/a of total organic carbon
(TOC) entering the lake from its rivers during 1987—1988 and 19941995, respectively ( Huang,
2001) . Zhihugang River and Liangxihe River are the most important incoming rivers in the north of Taihu
Lake. Of which Zhihugang was about 52% occurrence to discharge its polluted water into the lake( Yuan,
1993) . So the loadings of Liangxihe River plus Zhihugang River accounted for 24% —29% of the total
loadings ( Yuan, 1993). Although much of the organic carbon is resistant to biological mineralization
(Tranvik, 1988), it can largely decrease through various processes including settling of suspended organic
matter, photodegradation, diffusion and se on. Actually, a sharp downirend was found from the riverine
estuary to main lake body. As two main sources of carhon, Liangxihe River and Zhihugang River add water
with high contents of inorganic and organic lo the litloral zone. Part of the imported organic carbon is
mineralized, increasing DIC and pCQ,. On the other hand, river water introduces high concentrations of
nutrients, which stimulate algal blooms and photosynthetic uptake of (O, (Bakker, 1996) .

The air-water flux of CO, is insufficient to achieve equilibrium of CO, in the ltloral waters relative to
the atmosphere. In the shallow Taihu Lake, effects on pCO, in surface water of biological production,
mineralization, seasonal temperature changes, mixing in of river water, possible calcification and
dissolution of calcareous material, and disturbation wind-induced obviously exceed the stabilizing effect of

air-water exchange .
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4 Conclusions

The greater differences of CO, partial pressures can exist between different trophic or polluted areas in
a lake. The pCO, values of the hypertrophic area would be as twice as those of eutrophic and mesotrophic
waters during May to December. The riverine estuary, lies in the eutrophic, have a similar behavior to the
hypertrophic in water chemistry of carbonate system and water-air exchange of CO,. In the eutrophic area,
there was no linear relation between the chlorophyll-a concentration and pCO, , even during a typical algal
bloom occurred. But a good exponential relationship was found between pCO, and chlorophyll-a.
Undersaturated CO, values were ascribed to uptake of CO, by algal blooms in the eutrophic areas. In
addition, one order of magnitude difference could be produced among the different lake areas in respect to
fluxes of CO,. These results support the concept that, conceming CO, equilibrium, lake ecosystems may

be considered as unique aggregation, which can contain similar and different components so long as its size
enough 1o large. Though it has positive [uxes of CO, from the surface to atmosphere during the most of
time, Lake Taihu, participating in external drainage via rivers, is a huge and permanent sink of carbon.
Of which its external river contributions to pCO, enhancement may be very important for estimating the
distribution and quantities of carbonale compositions. Extensive study of the inorganic and organic carbon
flows over all seasons from rivers, sediments, and aquatic organisms, would be necessary lo quantify the
carbon fluxes from different lake areas and may yield a better understanding of the mechanisms behind it .
Acknowledgements: The authors thank to Dr. Lu Zhang of CSIRO Land and Water, Australia for
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