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Quad Chart – Algae consuming climate change

Science Project Quad Chart

Q1: Research Question

What effect does algae have on the 
composition/percentage of CO2 in a 
controlled environment?

Q3: Data Analysis and Results

Q2: Methodology
- A 2800 mL jar was taken and set by sunlight
- Chaetomorpha Linum was placed into the jar with 300 mL of water and 
4.2 g of algae
- The starting of percentage of CO2 in the jar was written down separate 
from future data tables
- Each week the percentage of CO2 and growth of algae data was 
compared to the previous numbers
- At the end of the experiment, any factors were calculated and excluded, 
that could’ve caused the experiment to be any less successful.

Q4: Interpretation and Conclusions
- My results represented inconclusive to my hypothesis that ’Samples of 
algae within an airtight space will affect the composition of the air mainly 
(1) the percentage of CO2 present in the jar and (2) a significant decrease 
in the percentage of CO2 with the growth of the algae
- The data showed that the percentage of CO2 in the airtight jar with the 
sample of algae did and didn’t fluctuate the composition of CO2
- The data did show however that algae in the jar did affect the percentage 
of CO2, just not in a very significant way.



Introduction – As temperatures rise so should the use 
of algae
Our world and society are constantly being affected by climate change. “Educating people on the health effects and environmental damage allow people...a 
new perspective...become more sustainable to help lessen the effects of climate change one step at a time.” (Defusco 2) We are finding that through new 
innovative techniques we might be able to reverse the damage that has been done. Scientists have found a new fix to our problem, algae. “Biological-CO2 
mitigation, triggered through biological fixation, is considered a promising and eco- sustainable method…Microorganisms such as cyanobacteria, green 
algae and some autotrophic bacteria could potentially fix CO2.” (Rossi 109)

Since this green, well adapted, and easily grown plant is such a big part of our fight for decreased climate change it is important to know its interactions. 
Mainly with bacteria, algae-bacteria influence ecosystems, physiology, and metabolism. In a way they go hand in hand. “Recent studies have shown that 
bacteria enhance algal growth and helps in flocculation, essential in algal biotechnology... there is a need to understand these interactions from an 
evolutionary and ecological standpoint and integrate this understanding for industrial use.” (Ramanan 15) To understand algae, you must understand bacteria.

Even though algae is a great candidate for combatting climate change like everything good, must also have some negative effects. Algae is considered 
harmful depending on the type, since this plant grows very fast it can spread to other microorganism’s killing them, leaving ecosystems devastated. It’s also 
important to note climate change is causing these blooms to be more prominent. “Given the corrosive properties of upwelled water, its low oxygen content, 
and association with many HABs, coastal upwelling systems are a prime example of locales where complex interactions between climate change stressors and 
HABs occur and are likely to intensify in the near-future.” (Griffith 3) Although algae does have a history of being harmful in certain weather conditions, it 
doesn’t mean it cannot be useful and should automatically be crossed out as a solution. “Virtually all mitigation strategies are influenced by climate changes, 
which may require setting new nutrient input reduction targets and establishing nutrient-bloom thresholds for impacted waters.” (Paerl 2) From this review 
paper it mentions how almost everything is impacted by climate change and along with the earth heating up we can find strategies to solve the effects it is 
having as well.

This research is so detrimental to climate change because it provides (1) a solution that is right within our reach and (2) a cost-effective solution at that. As a 
society we are constantly talking about when we will begin to fix climate change and how we plan to do so, but let’s put that plan into action. Scientists and 
environmentalists should take a chance on algae and all the good it can do. Yes, it does have negative effects, but every plan does. Algae can bring 
detrimental effects that are caused by global warming. By fixing global warming we fix our algae problem, which allows for us to use algae for so many other 
solutions like as a type of fuel. Which in result makes sure we deter from more climate change problems as less fumes are being brought into the atmosphere 
too. Algae is just one step to a cycle, a climate change cycle.

The potential societal impact of this is a new perspective, hopefully a more wise and cleaner way to how we treat our atmosphere and ecosystems all together. 
By fixing climate change we aren’t just putting a temporary band aid on it, we are trying to stitch it up and wait for it to heal. However, that can’t be done 
without profit, support, and agreement. Environmentalists, biologists, chemists, scientists from every corner can band together to try and fix this. But if we 
decrease CO2 in the air, who’s to say in the next 20 years well come back to the levels, before we tried to fix climate change the first time. Climate change isn’t 
a one-person job, everyone has to pitch it to help too.



Prior Studies with algae and CO2

- Evolution of bacteria and algae, bacteria benefitted algae

- Ecology of algal-bacteria interactions

- Emerging applications

- Present and future prospects

Ecology of algal-bacterial interactions

a) This strategy is using interactions from algal bacteria as a symbiotic relationship

b) Algae bacteria like “heterotrophic and archaea” are pillars of the ecosystem, 
along the environment to thrive

c) Symbiotic relationships can backfire if the proper organisms are not used



Cyanobacteria putting a hold on a 
revolutionary saving

- Climate change is messing up a lot of control programs for CyanoHABs

- Through watersheds is one-way CyanoHAB is controlled

- Increased warming leaves a problem for Hydrologic variability

a) (1) removal of buoyant surface blooms by skimming and collecting with bloom 
material like mulch, etc. (2) deployment of vertical mixing and ultrasonic emission 
devices to disrupt surface blooms, promoting competition from subsurface 
phytoplankton, and oxygenating surface sediments (3) enhancing flushing by 
diverting upstream riverine waters through the impacted reservoir and (4) 
lowering reservoir levels to encourage growth and competition

b) Overall uses chemical, physical, and biotic approaches to control CyanoHAB

c) Successful in small ecosystems but not in large reservoirs



Research Question

What effect does algae have on the composition/percentage 
of CO2 in a controlled environment?



Problem and 
Predictions

Some problems that I encountered throughout the experiment were:

- non-consistent checkin times for the percentage of CO2

- Lack of sunlight/nutrients that’s valuable for algae growth

- Size sample of algae, reliance of type

Predictions:

Most likely a little to no correlation to the growth of algae and percentage of CO2 as the algae 
wasn’t in the right conditions to grow and unknown variables can affect the percentage of Co2 in 
the jar, while the jar itself causes precipitation, adding more gases to the jar too.



Investigation of 
methods/procedure

Phase 1:

Create similar conditions, to find the best accuracy à take into accountability the weight and 
undefinable factors (measure them out of the statistics)

Use of plexi wrap to contain the original percentage of carbon dioxide in the jar, secure any 
holes and once sealed measure the starting point à allows to see the true difference from start 
to beginning with checkpoints along the way

Phase 2:

Collection of data over the course of two to three weeks à not nearly enough time to find 
results but due to restrictions only time provided

Precipitation monitored, water levels, growth (if any) of algae, color of water, any tears or holes 
in the plexi wrap



Results from Week 1

- Throughout the first through data entries, 
the percentage of carbon dioxide seemed 
to drop, however throughout the rest of the 
week it continued to increase and decrease, 
leaving off at a slight decrease from the 
original percentage



Results from Week 2

- Throughout the second week, there 
was more of a steady decline in the data, 
however there was a dip Feb-9th and a 
slight increase Feb 10th, leading to 
another dip and gradual increase, with 
the ending number of the week again 
showing a slight decrease from the 
original too



Discussion Slide
The correlation between CO2 percentages with the combined growth 
and confined space showed no to little correlation. Data was collected 
for two weeks, to allow a fair enough time to correctly project the data 
gathered. However, in real life implications more time would be 
needed to display more accuracy in big participations of CO2. The 
data supported the claim, even with little representation, because 
there was a significant change and even pattern when the data is 
collected. The beginning point of data and ending point also had 
quite a difference, proving the claim to be somewhat accurate.



Data Analysis and Error Slide

The data was collected over a span of two weeks with a 4.2 gram sample of algae, 
which when put into a real-world application doesn’t excel in accuracy. Leaving the 
results and data quite unaccurate without further testing with a larger sample and 
larger span of time. Another flaw in the process could be the inconsistent times to 
check the algae, which affects the way the pattern is represented on a graph. 



Science Talk

Climate change is approaching rapidly and constantly, impacting every day life, even 
when its not entirely recognizable. The major factor behind climate change is a 
incredibly dramatic rise in Carbon dioxide levels amplifying the natural greenhouse 
effect and completely tanking it, resulting in unliveable conditions for humans. 
Studies have been done across algae taking up excess carbon dioxide in return for its 
growth. While this is highly useable, it also comes with multiple risks; damage to 
aquatic ecosystems, invasive species of algae. A more dangerous type of algae is 
called Cyanobacteria which is deadly to most, if not all aquatic and land creatures too.



Real World Application

Another of application of this experiment would of course be used in the helping of 
reducing carbon dioxide from the air. An example of this would be through large 
algae farms spread throughout shallow oceans, contained, monitored, and protected 
could help battle climate change. This will be used to better our society as it could 
very well safe it from dying. Future experiments that could be planned could take 
place all over the world with different micro-biologists who are interested in the 
benefits of algae farms too.
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