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Abstract

This project conducts research on the clam species, Corbicula fluminea. Results were obtained from the collection of the water from 
the American River. This research is significant because the Asian clam is an invasive species, and it is essential to understand how 
chemical factors encourage its population growth. In other words, the clam species is studied to better understand why it can survive 
and reproduce at a high rate. Specifically, in the experiment, the water of the American River was studied. The water samples from 
the American River were collected in October and March and different methods were used to conduct testing on the water samples. 
The methods used were pH meter, dissolved oxygen probe, nitrate and phosphate kits, and spectrophotometry. Since the results 
from each water sample were different, conclusions were made about what causes the change in water conditions. The effects of the 
water were applied to the Asian clam, Corbicula fluminea, to see how they can survive and live in such water conditions. For example, 
the phosphate and nitrate in the water provides benefits to the clams, however, too much of either can have detrimental effects on 
the clam species. These quantities of chemicals in the water are crucial to this project because they impact the survival of the Asian 
clam or Corbicula fluminea. From experimentation, it was found that the water in the American River has normal conditions, which 
allows the clam species, Corbicula fluminea, to thrive.
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Introduction
The American River is a river that runs in California from the Si-

erra Nevada Mountain Range to its connection with the Sacramento 
River. The American River is further connected to the San Francisco 
Bay watershed by the Sacramento River. The main source of wa-
ter for the river is the melting snow from the Sierra Nevada and 
its many tributaries, such as the North Fork American River and 
the South Fork American River [1]. The American River is dammed 
to ensure flood control and for irrigation. In addition, the Ameri-
can River is a home to various wildlife and fish. One of the more 
widespread and invasive marine life in the river is the clam species, 
Corbicula fluminea. The clam species has no natural predators and  

 
finds itself competing with native species for space and nutrients 
in the river. This can cause many problems for native plant life and 
the ecosystem. 

The Asian clam, or Corbicula fluminea, is an invasive species 
that exhibits rapid growth in freshwater ecosystems around the 
world. The Asian clam, as stated by its name, is indigenous to East-
ern Asia but has spread throughout the world. The Asian clam, a 
bivalve mollusk, has spread to areas, such as Africa, Europe, and 
the United States. In fact, the Asian clam is considered one of the 
worst invasive species in the United States. The Asian clam is asso-
ciated with many damages and needs extensive management. For 
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instance, the clam species generates around $1 billion of damages 
per year around the world [2]. The reason for its invasive nature is 
the fact that the clam species grows rapidly, has a short lifespan, has 
early sexual maturity, has an extreme dispersal capacity, and high 
fecundity [3].

There are certain aspects of the clams that make them efficient 
in reproducing and dispersing throughout waterways. Asian clams 
are hermaphroditic, which means that they can self-fertilize. When 
clams fertilize there are thousands of larvae, even though the sur-
vival rate is very low. The nutrient rich environment protects the 
larvae, and the water allows the larvae to disperse easily through-
out the water. When the clams are juveniles, they can anchor to 
hard surfaces are subjected to even more dispersal [4]. This ex-
plains how the clams are to spread throughout the waterways and 
become invasive species that grow rapidly. 

Asian clams live in high density populations in their aquatic 
habitats. To survive, the Corbicula fluminea need well oxygenated 
rivers or lakes. Also, they can live in a specific pH range of water as 
well as nitrate and phosphate concentration. Nitrate concentration 
is important to track in waterways because high nitrate levels leads 
to algae growth and poor fish health. Also, phosphorus is a very im-
portant element for the marine environment. Phosphate helps with 
the development of bones and shells. Thus, phosphorous in wa-
terways helps marine life develop and grow. However, phosphate 
levels in the American River, must be strictly controlled, because 
levels that are too high can cause uncontrollable algal blooms. Also, 
high levels of phosphate can hinder the shell growth of coral and 
other invertebrates. Furthermore, for this project, it is important to 
understand that oxygen concentration in water depends on several 
factors. Some factors include the salinity of the water, temperature, 
and depth. 

Throughout the experiment, the river water sample will be 
studied to determine the living conditions of the Asian clams in the 
American River. In this experiment, spectrophotometry with the 
water in the American River will be used. Furthermore, the concen-
tration of nitrate in the water will be explored using a spectropho-
tometer. Spectrophotometry is a method that allows for the mea-
surement of a chemical substance’s absorbance of light [5]. During 
experimentation, it is important to know that solutions containing 
nitrates absorb UV light at 220 nanometers (nm). By conducting the 
experiment, it will be explained why the clams are able to live and 
reproduce at such high rates. In other words, by studying the water 
that the clams live in, in can be determined how the Asian clams 
act as invasive species. By understanding the invasive nature of the 
clams, actions can be taken to prevent or lessen the effects of the 
clams in the ecosystem. 

Procedure and Materials
This research project had multiple parts. The parts consisted 

of retesting the dissolved oxygen levels, pH levels, and nitrate and 
phosphate levels of the newly collected sample of water. Also, an-

other part of the research consisted of using the spectrophotometer 
to get a more accurate reading for nitrate level in the water sam-
ple from the American River. The main materials needed for this 
project were the dissolved oxygen meter, pH meter, nitrate test kit, 
phosphate test kit, the spectrophotometer, and the water sample 
from the river. Of course, personal protective equipment was need-
ed as well. 

Dissolved Oxygen Testing 

To conduct the dissolved oxygen level measurement for the wa-
ter, the dissolved oxygen meter was obtained and zeroed out before 
it could be used. The system used for the dissolved oxygen probe 
was LabQuest. Distilled water was used to “zero out” the dissolved 
oxygen meter. First, the dissolved oxygen level of distilled water 
was obtained (6.6mg/L). Next, the dissolved oxygen level of the riv-
er water sample was found using the meter (7.8mg/L). 

pH Testing 
Second, pH meter was obtained and calibrated using the pH cal-

ibration buffers. There were three calibration buffers correspond-
ing to three different pH: 4, 7, and 10. The pH calibration buffer for 
a pH of 4 was a pink color. Also, the pH calibration buffer for a pH of 
7 was a yellow color, while the calibration buffer for a pH of 10 was 
blue. Once the pH meter was calibrated, the pH of the water sample 
and tap water were taken. First, the pH of the lake water was tested 
(7.22). Next, the pH meter was used to get the pH of the tap water 
(7.34). In addition to the pH the pH meter also gave the tempera-
ture of the water sample. 

Nitrate and Phosphate Testing Using Kits
Third, the nitrate test and phosphate test were conducted on 

the water sample from the river as well as distilled water. To be-
gin this testing, the nitrate test kit and phosphate test kit were ob-
tained. The nitrate test kit and phosphate kit were from the brand, 
Aquarium Pharmaceuticals (API). To completely and successfully 
do the tests, the directions on each kit were followed and the fi-
nal color of the test tube was compared to the color cards. In other 
words, once the directions on the nitrate specific kit were followed, 
the test tube was a yellow color which corresponded to a specif-
ic concentration of nitrate in the river water (2.5mg/L). Once the 
phosphate test was done, the test tube was a bluish-green color, 
which corresponded to a specific concentration of phosphate in the 
river water (0.25mg/L). 

Nitrate Testing Using Spectrophotometer [6]
Finally, the nitrate concentration was determined by spectro-

photometry in an attempt to get more accurate results. Nitrate cali-
bration standards were prepared with the volume of each standard 
at 50mL. Throughout this part, distilled water was used to dilute 
each standard. Six total standards were created using sodium ni-
trate (NaNO3) and distilled water. The first standard was 1M NaNO3, 
which was already pre-prepared, so it just had to be poured into 
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a beaker. Using the 1M NaNO3 and distilled water, the equation 
M1V1=M2V2 was used to created standards of 0.5 M NaNO3, 0.25 
M NaNO3, 0.125 M NaNO3, and 0.05 M NaNO3. The last standard 
was made using NaNO3 powder. Calculations were done as to how 
many grams of NaNO3 powder was needed to make 0.002M NaNO3. 
Water was used to ensure the total volume to be 50mL for each 
standard. After, 1mL of 1M HCl was added to all six standards. Next, 
the spectrophotometer was set up to test all samples at 220nm and 
275nm. It was important to blank with distilled water before every 
run. All the samples were tested in quartz cuvettes and the absor-
bance values were compiled on the computer. 

Data Collection and Data Processing
The water samples were collected from the American River. The 

data for the spectrophotometry component of the project was pro-
cessed on the computer with the absorbance values being automat-
ically transferred to excel. Excel was used to precisely input the data 
from the spectrophotometer. 

Data/Results
pH Testing

Table 1 shows the pH of the lake water that was obtained from 
the pH meter. The water sample collected in October shows the pH 
to be 7.97, while the pH of the water sample collected in March was 
7.22. The pH of the river water seems to be lower according to the 
pH meter. pH meter most likely provided a more accurate reading of 
the pH. It is necessary to use the pH meter instead of the pH strips 
because the strips were not as accurate. For example, possible error 
could be not correctly interpreting the color of the strips. It is im-
portant to note that the pH differs between the months. While the 
temperature of the water is an important aspect of living conditions 
for the clams, the temperature of the water is reported as basically 
the room temperature. It will be ideal to take the temperature of the 
water at the source (Table 1). 

Table 1: pH of river water sample using pH meter.

pH of River Water Temperature of 
Water

October 7.97 22.4℃

March 7.22 23.8℃

Dissolved Oxygen Testing

Table 2 shows the dissolved oxygen levels of the lake water 
sample and distilled water. For the water sample from October, two 
trials were done to ensure accurate results and the average was 
taken for the dissolved oxygen level in the river water. Despite the 

two trials, the results were completely different. Trial1 gave the 
dissolved oxygen level of river water to be 5.4mg/L and the dis-
solved oxygen level of distilled water to be 5.8 mg/L. Trial 2 gave 
the dissolved oxygen of the river water sample to be 8.9mg/L, while 
the dissolved oxygen level of distilled water was 8.5mg/L. The dis-
solved oxygen concentration of water should be around 8mg/L. In 
comparison, the river water sample from March gave results be-
tween the two from October. The dissolved oxygen level of river wa-
ter was 7.8mg/L, while the dissolved oxygen level of distilled water 
was 6.6mg/L. The distilled water acted as a control (Table 2). 

Table 2: Dissolved oxygen level of lake water sample and dis-
tilled water.

Trial

Dissolved 
Oxygen Level 

of River Water 
Sample

Dissolved 
Oxygen level of 
Distilled Water

October
Trial 1 5.4mg/L 5.8mg/L

Trial 2 8.9mg/L 8.5mg/L

Average dissolved oxygen level of 
river water sample from October 7.15mg/L

March Trial 1 7.8mg/L 6.6mg/L

Nitrate and Phosphate Testing Using Kits

Table 3 shows the nitrate concentration in the lake water and 
distilled water. The nitrate concentration level stayed the same. 
Specifically, the nitrate concentration level was 2.5mg/L in both Oc-
tober and March. However, these are just estimates because the kits 
are not the best tools to use (Table 3). 

Table 3: Nitrate and phosphate concentration levels in the river 
water sample and distilled water.

Water Type Nitrate Concen-
tration Level

Phosphate Con-
centration Level

October River Water Sample 2.5mg/L 1.5mg/L

Distilled Water 0mg/L 0mg/L

March River Water Sample 2.5mg/L 0.25mg/L

Distilled Water 0mg/L 0mg/L

Also, Table 3 shows the phosphate concentration levels in the 
lake water sample and distilled water. According to the data, the 
phosphate concentration level went down in March when com-
pared to October. The river water sample had a higher concen-
tration of phosphate than the distilled water. Specifically, the lake 
water sample had 1.5mg/L of phosphate and distilled water had 
0mg/L of phosphate. In comparison, the March water sample has 
0.25mg/L concentration of phosphate (Figure 1).
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Figure 1: This shows the nitrate and phosphate test being conducted. The yellow solution represents the nitrate test, while the bluish-green solution 
represents the phosphate test. The nitrate concentration on the card that corresponded to the color in the test tube was 2.5mg/L. The phosphate 
concentration was 0.25 mg/L.

Nitrate Testing Using Spectrophotometer

Table 4 shows the absorbance values for the six standards. The 
six standards are shown with the ID4-9. Also, in Table 4 the absor-
bance values for the blanks is shown. Each standard was tested at 

two wavelengths. The two wavelengths were 220nm and 275nm. 
From the table it seems that the concentration of nitrate in the river 
water sample is less than 0.002 M. However, there was not enough 
information to get an exact value (Table 4). 

Table 4: Nitrate concentration determination in river water using spectrophotometer and absorbance values.

ID Sample Name Abs. (220nm) Abs. (275nm) Difference

1 Blank - Tap Water 0.0126 0.0055 0.0071

2 1 M NaNO3 + Tap Water 0.291 -0.6091 1.0001

3 Blank - Distilled Water -0.0165 -0.0057 -0.0108

4 1 M NaNO3 + Distilled Water 0.353 -0.5986 0.9521

5 0.5 M NaNO3 + Distilled Water 0.2213 -1 1.2213

6 0.25 M NaNO3 + Distilled Water 0.0494 -1 1.0494

7 0.125 M NaNO3 + Distilled Water -0.1 -1 0.9

8 0.05 M NaNO3 + Distilled Water -0.2346 -1 0.7654

9 0.002 M NaNO3 + Distilled Water -0.8055 -1 0.1945

10 River Water NaNO3 + Distilled Water -1 -1 0

Scheme 1: Amount of sodium nitrate, in grams, needed to make 
0.002 M sodium nitrate from

3 3
3

1  mol NaNO 0.00040591  mols  NaNO0.0345  NaNO 0.002  M
84.9947 0.2  L

g
g

× = =

 
3 3

3

0.0016  mol NaNO 84.9947  NaNO   0.2  L  0.0032  mols  0.0272 grams of sodium nitrate
1  L 1  mol NaNO

g 
× => = 

 

Based on the calculations, 0.0272grams of sodium nitrate pow-
der was added to 200 mL of water. Hence, the 0.2L in the calculation 
comes from the 200mL of water. In other words, 200mL is equal to 

0.2L. The conversion from moles to grams was needed, so it would 
be known how much of sodium nitrate was needed for the standard.

Discussion
The purpose of this research was to get a better understanding 

of the Asian clam and the habitat it lives in. Specifically, this proj-
ect was conducted to get information on the water conditions that 
the clams live in. Using the information obtained, conclusions were 
able to be made about the environment of the American River and 
how it affects the clams. 
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When the pH of the river water sample from March was tak-
en, the pH came out to be 7.22. This is in comparison to the pH of 
the water sample from October. As shown by Table 1, the sample 
from October gave a pH reading of 7.97. The water samples in both 
months is above 7, so the samples are not exactly neutral. In fact, 
the pH of a neutral substance at room temperature is 7 [7]. There 
can be many reasons for this change in pH. One likely reason for this 
small decrease in pH between the two months is possible discharge. 
The drainage of acid sulfate soils leads to the increase of acidity in 
water. For instance, river acidity can increase when there was an 
extremely dry weather [8]. The fall in California was dry and there 
was not much rain. Since the season was dry, the rain in the win-
ter and spring may have caused runoff into the river that may have 
slightly lowered the pH of the river water. While the pH changed 
very slightly, and the water is still considered “safe,” further reduc-
tion in pH of the water can have hazardous effects on the habitat 
of the clam. For example, the Asian clam “can tolerate pH as low as 
5.4 [and] can survive wide temperature ranges between 2-36℃”3. 
The Asian clam can survive a pH as low as 5.4. So, the pH change of 
the river water shows no reason for concern. However, it is possible 
that the pH of the river water will continue to decrease. If the pH of 
the water does get lower and lower, governmental regulations will 
need to be implemented to save the river water from dropping low 
enough to kill aquatic life. 

Furthermore, the dissolved oxygen of the river water in March 
came out to be 7.8mg/L. This is shown in Table 2 and it can be com-
pared to the dissolved oxygen in the water sample collected in Octo-
ber. In October, the dissolved oxygen concentration was 7.15mg/L, 
on average, between the two trials. For instance, “oxygen represents 
21% of the gases in the atmosphere but in the marine environment, 
its concentration is only 4-8 ppm.”6 The data in Table 2 is in mg/L, 
but Parts Per Million (ppm) is the same. Thus, the dissolved oxy-
gen level in the water sample can be compared to the information 
given in parts per million. Based on this information, the dissolved 
oxygen level in the American River is normal. Even though the dis-
solved oxygen is on the higher side of the normal conditions, the 
clams are still able to thrive in the ecosystem. It is essential that the 
dissolved oxygen is normal because organisms, such as the Asian 
clam, all need a supply of oxygen for respiration and metabolism. 
Therefore, oxygen concentration in the water can affect the ecosys-
tem severely.6 One possible reason for the difference in dissolved 
oxygen level is the temperature. It is known that the solubility of ox-
ygen decreases as water temperature increases. This makes sense 
because the climate was hotter in October than it was in March this 
past year. Thus, the higher temperature in the October led to a low-
er solubility of oxygen in the American River. Nonetheless, the dis-
solved oxygen in the river allows the clams to grow and reproduce 
without any obstructions from chemical factors. 

Phosphorus and nitrate are critical for the success of marine 
environments. Phosphorous and nitrate play important roles in the 
development and survival of plants and marine life. According to 
Table 3 and 4, the nitrate concentration is normal in the water. In 

fact, the Environmental Protection Agency has set the Maximum 
Contaminant Level of nitrates at 10mg/L (or parts per million) [9]. 
The value shown in Table 3 gives a nitrate concentration of 2.5mg/L 
in both October and March. So, the nitrate levels are normal. If the 
nitrate levels were not normal in the American River, this would 
suggest the presence of contaminants in the water. Some possible 
contaminants may include pesticides, or other inorganic and organ-
ic compounds that could cause health problems to humans, as well 
as the clams and other marine life. Also, the phosphate levels in the 
water sample were normal as well. The “acceptable levels of phos-
phate are between 0.1 and 3.0ppm.”6 As shown in Table 3, the phos-
phate concentration in October was 1.5mg/L and the concentration 
in March was 0.25mg/L. In other terms, the phosphate levels were 
1.5ppm and 0.25ppm, respectively. Thus, this confirmed that the 
phosphate level was normal in the American River.

The errors in this experiment were very limited. One major er-
ror could have been the inaccurate measurement of the standards. 
If the measurements were not correct, then the absorbance values 
obtained from the spectrophotometer would not be accurate. Also, 
the kits do not give very accurate readings. The spectrophotometer 
was used to get better readings for the nitrate concentration. While 
the results did give an estimate range for the nitrate concentration, 
an exact value was not given. Nonetheless, the minor errors did not 
limit experiment or ability to make conclusions. 

Conclusion
Throughout the experiment, the habitat and environment of the 

Asian clam was studied by conducting experiments for pH of water, 
dissolved oxygen levels of water, nitrate levels, and phosphate lev-
els. The Asian clam needs specific water conditions to live. In fact, it 
is due to the water conditions and ecosystem that makes the clam 
an invasive species. Without the many resources available to it, the 
clam would not be able to act as an invasive species. Between the 
months October and March, it seems that the water changed in 
many aspects, such as phosphate concentration, pH, and dissolved 
oxygen. There are numerous possible reasons for the results that 
occurred. However, one reason is possibly a dry fall season, that 
lead to the buildup of acidic soil that may have runoff when it rained 
in the winter and spring. Another reason for the differences in the 
values of dissolved oxygen was due to the temperature differences 
between the two months. October was a hotter month than March 
this past year. Overall, the pH, dissolved oxygen, and nitrate and 
phosphate levels in the water show no reason for concern, which 
is why the C. fluminea can spread throughout the Sacramento wa-
terways. 
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