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Abstract 

Algal bloom has caused widespread damage to fishing industries and wildlife alike. 
Many studies attribute algal and plankton bloom to changes in water temperatures and 
to surface leaching of nutrients leading to eutrophication. There are also studies that 
link the increased rates of growth due to more oxygen being dissolved in the waters. 
However, hardly any studies have been done to determine the impact that the fish feed 
added by fisheries may have on algal growth. This study done used fish feed samples 
taken from such a fishery off the coast of Singapore and found that the fish feed 
caused no significant difference to the amount of algae growth in the samples of 
seawater tested. 

 



Introduction 

 In 2010, Singapore’s fish farming industry suffered huge losses due to algal 
blooms, which occurred in the Pulau Ubin and Bedok fish farms. 
  
              While there is much evidence gathered from the many studies on the causes 
of algal bloom, most pin the problem to changes in sea temperatures and nutrient 
leaching from the land (Huges et al., 1999, Sellner et al., 2003, Tang et al., 2003). 
Other studies even cite that increased phosphorus levels and dissolved oxygen in the 
water cause a higher growth rate of phytoplankton (Brabrand et al. 1990 and  Smith & 
Piedrahita, 1987)  This study aims to show that algal bloom could actually be caused 
by the fish farms along the Singapore coastal area. Fish farms have been known to use 
fish feed to increase the growth rate and quality of their fish. Faster growth rate and 
better quality fish means that the fish can be sold sooner and for higher prices. This 
study intends to show that it could be these added nutrients that are actually causing 
algal bloom. 
 

Materials and Method 

              The algae species that causes algal bloom in Singapore is the chain forming 
diatomic algae (Gin et al., 2006). Ideally, it would be best to experiment with these 
algae in their natural environment. Hence, samples of the seawater away from the 
fisheries were obtained and used for the experiment. We also visited the fishery and 
obtained samples of the fish feed that the company uses. 
        
  The algae were bred in the seawater samples over 1 week, but in varying 
concentrations of the fish feed obtained from the fishery. The seawater was placed in 
30cm by 20cm tanks of height 15cm, and they were placed in the school laboratory 
near a window where sunlight could reach it. A control was also set up and the 
seawater sample had no fish feed added to it at all. The purpose of observing the 
normal growth rate of the algae is to find out whether there is an abnormal growth of 
the algae in the other tanks. 
 
           A colorimeter attached to a data logger was used to measure light absorbance 
of a sample to indicate the amount of algae present. The green filter light was placed 
in order to determine the percentage of green light absorbed by the sample. A higher 
percentage passing through indicates a lower amount of algae since algae absorb 
green light. 
 

First, a pure water sample containing the varying masses of fish feed was 
measured (Table 1). 5 different tanks were then set up and to each sample of seawater, 
the varying masses of fish feed were added. To the last tank, no fish feed was added at 
all. These were allowed to stand for 1 week. At the end of 1 week, their absorbance 



was also measured (Table 2). This experiment was repeated three times (sets A, B and 
C) in order to obtain a mean and standard deviation. 
 
Results 

Table 1: Percentage of absorbed green light by pure water with varying masses of fish 
feed added. 

Mass of fish 
feed added 
to pure water 
(g) 

Absorbance of 
Sample A (%) = W1 

Absorbance of 
Sample B (%) = W2 

Absorbance of Sample 
C (%) = W3 

0 0.0 0.0 0.0 

2 56.8 57.3 59.3 

4 66.9 66.7 65.9 

6 70.6 74.5 73.0 

8 77.7 69.8 77.5 

10 74.5 79.3 74.2 

 

 

Table 2: Percentage of absorbed green light by seawater with varying masses of fish 
feed added after 1 week 

Mass of fish 
feed added 
to sea water 
(g) 

Absorbance of 
Sample A (%) = X1 

Absorbance of 
Sample B (%) = X2 

Absorbance of Sample 
C (%) = X3 

0 20.9 22.5 19.9 

2 81.3 81.9 78.0 

4 88.6 86.8 91.3 

6 97.7 92.8 95.7 

8 99.2 96.9 98.5 

10 98.7 98.9 100.0 

 

Since the absorbance of seawater with varying masses of fish feed could also 
include the absorbance due to the fish feed added, we are unable to attribute the 
absorbance to only the amount of algae in the sample. Hence, it would be more 
accurate to take the absorbance of algae and fish feed (Table 2) and deduct away from 



it the absorbance of the fish feed in pure water alone (Table 1) to get absorbance due 
to algae alone (Table 3).  

 

Table 3: Percentage of green light absorbed by samples due to algae alone in varying 
masses of fish feed. 

Mass of 
fish 
feed 
added 
to sea 
water 
(g) 

Absorbance of 
sample due to 
algae alone 
(%) [X1 – W1] 
= Z1 

Absorbance of 
sample due to 
algae alone 
(%) [X2 – W2] 
= Z2 

Absorbance of 
sample due to 
algae alone 
(%) [X 3– W3] 
= Z3 

Mean 
absorbance of 
sample due to 
algae alone 
(%) [X – W] = 
Z 

Standard 
deviation 

0 20.9 22.5 19.9 21.1 1.31149 

2 24.5 24.6 18.7 22.6 3.37787 

4 21.7 20.1 25.4 22.4 2.71846 

6 27.1 18.3 22.7 22.7 4.4 

8 21.5 27.5 21.0 23.33 3.61709 

10 24.2 19.6 25.8 23.2 3.2187 

 

An independent sample one-tailed t-test is used to determine if the mean 
values obtained in Table 3 are significantly different from the control sample. The 
null hypothesis is that the means are the same, at 5% significance level. The 
alternative hypothesis is that the means of the samples with added fish feed is greater 
than the control mean. 

 

For 2g of fish feed added: The p-value calculated is 0.255676. 

For 4g of fish feed added: The p-value calculated is 0.2474795. 

For 6g of fish feed added: The p-value calculated is 0.2904205. 

For 8g of fish feed added: The p-value calculated is 0.1848145. 

For 10g of fish feed added: The p-value calculated is 0.176484. 

 

 

 

 



Discussion 

 All the p-values calculated are more than the significance level of 0.05. This 
means that the null hypothesis is not rejected and there is no significant difference 
between the means, regardless of the mass of fish feed added. 

 The sample size of the experiment we conducted was very small. We only 
repeated the experiment 3 times. Therefore, it is likely that with a sample size of 3, 
assuming a normal distribution of values makes the statistical analysis unreliable. 

 In addition, although the seawater used was taken from nearby the fisheries, 
there is no guarantee that the composition of the seawater is the same. Although 
taking samples from the fishery itself would already contain fish feed from previous 
feeding. To improve, perhaps the algae species could be isolated and added to tanks 
containing water with the appropriate amount of salt added in, which is identical to 
the saline conditions of the seawater at the fisheries. After which, the temperature and 
pH of the tanks could be maintained to be close to the actual conditions of the fishery 
seawater.  

Conclusion 

 In conclusion, this study has found that there is no correlation between the 
amount of fish feed added and the amount of algal growth. Only one type of fish feed 
was tested here, and perhaps there are others that should also be tested in order to 
completely rule out the possibility that the fish feed added by the fisheries are causing 
algal bloom. 
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