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Introduction
The thermal springs in Hot Springs, AR are formed from 

pressure pushing geothermally heated ground water through a 
fault line. The water that forms the springs is approximately 
5,000 years old, which is the water that was sampled. 
Thermophylic cyanobacteria and algae were expected to be 
found in the thermal springs. These organisms are of interest 
to people that are currently searching for extraterrestrial 
life. Since they live in extreme conditions similar to possible 
enviroments on other planets, they are canidates for studying 
possible extraterrestial life. 
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Materials/Methods

At each sampling station, temperature and pH 
measurements were taken with a temperature and pH probe. 
The probes were calibarated in the laboratory, not the field. 
Water samples were collected at several sites to determine 
phosphate and dissolved oxygen counts. The phosphate and 
dissolved oxygen levels were measured using a snap kit. To 
measure the turbidity of the water at the different locations, 
small samples of water were gathered in 25 mL containers and 
then placed in the turbidometer. Live samples of thermophylic 
cyanobacteria were gathered and placed in collection viles. 
They were kept at a cool temperature inside of a cooler for 
later observation.
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Results Conclusions

This research has surveyed the cyanobacteria and water quality-phosphate, turbidity, 
dissolved oxygen, temeprature, pH-in several sites of the thermal springs in Hot 
Springs, AR. All 5 species of cyanobacteria were associated with the thermal 
upwellings. All species reported occured at temperatures between 43℃ and 56.85℃ . 
The results suggest that temperature is the most imporatant parameter in the growth 
of the cyanobacteria. The turbidity levels for each site was dependant on the distance 
from its source. With the highest turbidity being stagnent samples from the tunnel 
spring. Phosphate levels varied depending on the thermal water distance from its 
source and the amount of sunlight it received. The sunlight is a direct correlation to 
the growth of cyanobacteria. The phosphate acts as a nutrient for the cyanobacteria, 
providing a key component for nucleic acid synthesis. Several external factors affect 
the amount of dissolved oxygen in the water. Water temperature, depth, and stagnicity 
all seem to vary between the three sites. Although other factors proved to have a 
notable contrast in measurement, pH variation of the three sites was minimal. 

The bacteria found in figure 6 is possibly Anabaena variabillis and was found in the 
upper Cascade at the mid source. It is a cyanobacteria and can use solar energy to make 
sugars to fuel its metabolism. In figure 7, Mastigociadus laminosus is possibly the 
bacteria found on a stick in the upper Cascade. This cyanobacteria can be found in many 
other hot springs around the world. The bacteria found in figure 8 is possibly 
Phormidium valderianum and was found on the microbial mat near the Tunnel Spring. 
This cyanobacteria can produce hydrogen without oxygen being present, meaning that it 
has the ability of using sources other than water to supply the electrons needed during 
photosynthesis. The microorganism found in figure 9 was possibly Anabaena variabilis, 
and it was found on the drain at the Pipe Leak. It is a cyanobacteria that fixes nitrogen 
andCO2 using sunlight to make ammonia and carbohydrates. Figure 10 is possibly 
Phormidium tenue, and it was found on the stick in the upper Cascade. P. tenue is 
associated with a  musty smell in the springs due to its production of a compound called 
2-methylisoborneol. This species is not limited to Hot Springs; it is found in other 
locations producing the same compound.
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Figure 1. Temperatures taken from various thermal 
sites

Figure 2. pH readings from various thermal sites Figure 3. The dissolved oxygen readings from 
various thermal sites

Figure 4. Turbidity measurements from various thermal 
sites

Figure 5. Phosphate measurements from various thermal sites

Figure 7. Possible 
Mastigocladus laminosus found 
on the Upper Cascade stick

Figure 9. Possible Anabaena 
variabilis found in the Pipe 
Leak - Drain

Figure 10. Possible Phormidium 
tenue found on the Upper 
Cascade stick

Figure 6. Possible Anabaena 
variabilis found in the Upper 
Cascade - Mid Source

Figure 8. Possible Phormidium 
valderianum found in Tunnel 
Spring - Mat Near Opening


