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Biofiltering efficiency of Crassostrea rhizophorae in estuarine waters 

What effect will the Crassostrea rhizophorae’s filtration capabilities have when
it is exposed to different nephelometric turbidity units’ levels of an estuarine water
environment in the island?

The investigation helped demonstrate the potential biofiltering
capacity of the mangrove oysters in the estuarine waters of La
Torrecilla Lagoon, Carolina, Puerto Rico. The hypothesis was in
part correct, in part wrong because of the maturation parameter
that made a higher effect of filtration in the aquariums with highest
nephelometric levels, but in counterpart the most polluted
aquariums did not ended up as filtered as the less polluted ones.
During the process of experimentation it was observed in detail the
fast capabilities of biofiltration mangrove oysters have, as water
was practically filtered completed in less than two hours. Also the
investigation exhibited the effectiveness of mangrove oysters to
filter estuarine water with a lower salinity to that in which they
normally live.

Hypothesis
If the same amounts of mangrove oysters are added to three different
nephelometric turbidity units levels of a water body, then the most polluted water
will have the lowest effect of biofiltration by the oysters.

For future projections the research will go further than expected,
exposing this specie of mangrove oysters to river water and also
having a less quantity of oysters and making sure all of them
being in the same phase of maturation within all the oysters for
the investigation to have better and more exact results

Conclusion
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First, eighteen 
gallons of La 

Torecilla Lagoon 
(18°27'19.9"N 
65°59'34.6"W) 
estuarine waters 
were extracted.

After, four 
aquariums were 
filled with 15.14 
cleared liters of 

lagoon water. Each 
one was filled at 
different NTU 

levels. 

Then, the four 
water tanks were 

monitored; tests of 
turbidity were 

taken prior to the 
start of the 

investigation.

Next, the 
mangrove oysters 
were transferred 

to the water tanks 
(approximately 
25-30 mangrove 
oysters to each 

aquarium).

Water monitoring 
tests were taken after 

the oysters were 
deployed and every 

hour for the hours the 
water was filtered 

completely. 

Different 
quantities of 

polluted water 
from the lagoon 
were added to 

three aquariums 
to reach very 
high levels of 

turbidity.

Water 
monitoring 
tests and 

observations 
were taken 

every half hour 
for the hours 
the water was 

filtered 
completely. 

Based on the 
information and 

observations 
gathered after 
three hours, 

graphs and tables 
were made to 
analyze the 

results.

Finally, the oysters 
were released in an 

ideal habitat to ensure 
their continued well-

being.
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PART 1

PART 2

Aquariums Turbidity 
Levels 

pH Dissolved 
Oxygen 

Control 4.4 NTU 10.73 6.46 PPM 
Aquarium A 10.1 NTU 10.79 6.41 PPM 
Aquarium B 16.1 NTU 11.07 6.38 PPM 
Aquarium C 19.2 NTU 10.85 6.46 PPM 
!

!

Aquariums Turbidity 
Levels 

pH Dissolved 
Oxygen 

Aquarium A 56.9 NTU 11.84 6.38 PPM 
Aquarium B 100.4  NTU 11.74 6.42 PPM 
Aquarium C 114.6 NTU 11.90 6.40 PPM 
!

Table #2: Aquariums’ water quality’ mean (PART 2)

Table #1: Aquariums’ water quality’ mean (PART 1)

Figure 5. Aquarium C after 2 hours.Figure 4. Aquarium C after 1 hour.Figure 3. Aquarium C at the beginning.

Figure 1. Crassostrea rhizophorae. Figure 3. Investigation site in La Torrecilla Lagoon.

Even though some of the oysters in each aquarium were not
mature, the turbidity in water changed drastically within one hour
of experimenting. This shows us the impressive capacities this
specie of oysters got, filtering 15.14 liters of estuarine waters
within two hours. Having more mature oysters in the Aquarium C
propitiated the decreasing of turbidity much faster. With that in
mind we can understand why did the Aquarium C water filtered
faster than Aquarium B water even though Aquarium C had a
higher turbidity level than B at the beginning of the
experimentation in part 2. The less turbidity, the increasing of pH.
It became less acidic. Also when polluted water from the lagoon
was added to the aquariums, the pH levels got even higher. This is
because of the quantities of salt within the estuarine waters that
dissolve in water, which produces hydroxide ions that increases
the pH and becomes more basic. Also, all the thanks remained at a
range of 6.3-6.4 PPM during the whole experimentation, stating
that the oxygenation was practically in perfect conditions for the
oysters to live and grow. The control aquarium was based on the
samples taken directly from La Torrecilla Lagoon, and taking that
in consideration we saw that the dissolved oxygen at first was 3.57
PPM and this tells us the poor water conditions that risk species
lives in that body of water.

In Puerto Rico, the aggregation of contaminants in water resources directly increases
because of the rates of urbanism, ending up degrading our bodies of water and precisely
the ecosystems that live in them. The aim of this project was to contribute with an
effective way to improve water pollution by demonstrating the potential biofiltering
capacities of mangrove oysters in estuarine waters. In order to do this, the oysters were
exposed to different nephelometric turbidity units’ levels of estuarine water from La
Torreccilla Lagoon in Carolina. The results showed that a quantity of 25-30 of mangrove
oysters can biofiltrate around 15 liters within two hours of being exposed to the water
and also that they are effective to filter water with lower salinities to that in which they
usually live. Based on this data the investigation got to a conclusion that
environmentalists could consider using the potential of these native species to clean our
bodies of water here in the island just using a natural process, biofiltration, which
wouldn’t affect the surroundings.
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Graph #1: Turbidity Levels 
Part 1
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Graph #2: Time vs. NTU; Measuring of 
aquariums for turbidity levels  
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