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INTRODUCTION:


The University of Arizona (U of A) is currently conducting marine algae research in collaboration with Columbia University’s Biosphere 2 Center.  Biosphere 2 is located approximately 30 miles north of Tucson, Arizona near the Catalina Mountains.  The center was primarily constructed as a large scale research facility for natural ecosystems.  Currently, the U of A is using the facility’s ocean biodome to conduct research on the natural primary factors that effect marine life.  The main focus is to understand the effects of increasing carbon dioxide levels, light intensity, and changing seasonal patterns on marine algae and coral reef calcification.  These increasing parameters are a direct result of greenhouse gases causing global warming.  Global warming is directly related to increasing carbon dioxide levels at a rate of approximately 1% per year.  Therefore, it is very important to understand how these changing variables will affect the existence of marine organisms.  Coral reefs and marine algae are very important to the biodiversity of aquatic wildlife and oceanic water quality.  Biosphere 2 is one of the only research facilities available to conduct such research on a grand scale.  This kind of research can only be conducted on a very large scale because the aquatic organisms must rely on the natural internal food chain supported by algae and coral photosynthesis.  It would be impossible to conduct this research on the natural ocean because it would be very difficult to acquire samples, control variables, and work against natural atmospheric conditions.  The research must be controlled by adjusting variables of interest and allowing scientists to observe changes without uncontrollable circumstances.  Biosphere 2 makes this delicate research possible.


I, Keith Konola, am very fortunate to be a small part of the ongoing algae research at Biosphere 2.  For the past four months, I have participated with graduate students from the U of A in sampling algae from the Biosphere 2 Ocean under the guidance and supervision of Dr. Fitzsimmons.  Therefore, I will give of brief overview of the objectives and mechanisms of conducting the algae research to date.  

OBJECTIVE:

 
The primary objective of the algae research is to observe and understand how the parameters associated with global warming affect the health and existence of marine algae.  The parameters of focus for this particular research include increasing levels of carbon dioxide, light intensities, daylight lengths, and seasonal fluctuations which are all a result of today’s increasing global warming.  We will be looking for patterns associated with these parameters in relation to specific algae counts and total algae biomass.  The data collected from the samples will be observed over a lengthy period of approximately 4 years starting in 1999.  With a lengthy research period, hopefully, we will be able to observe patterns of algae health in relation to the controlled parameters.  Overall, we hope to find direct evidence how global warming is effecting marine ecosystems, understand why observed patterns exist, and predict the impact on marine ecosystems in the near and distant future.  

METHODOLOGY:


The sampling process for the algae research at the Biosphere 2 Ocean is a very unique process.  The Ocean simulates a Caribbean reef which consists of a surface area of 35 x 20 m and a depth of 7m deep grading to a shallow lagoon partially separated by a fringing reef.  The ocean contains approximately 2.5 x 10^6 liters of water resembling the chemistry of the natural Ocean.  The process consists of dividing the whole ocean into a grid formation.    At each end of the ocean, there are markers indicating the mark for each row.  There are ten rows labeled A, C, E, G, I, K, M, O, Q, and R.  These rows are indicated by stretching a rope from one end of the ocean to the other.   Within each row, there are ten sampling areas marked 1-10 respectively.  At each of these numerically marked sampling areas, rings (approx. 8 in. diameter) are dropped to the ocean floor.  Once the rings are in place, the inner area of each ring will indicate the specific sampling area for the algae.  The depths at each sample area will be recorded.  Then, the algae will be extracted from each ringed area throughout the whole ocean floor and logged according to their respective sample area (i.e.: A-1).  Once the algae is bagged and logged, it will be taken to the University of Arizona Environmental Research Laboratory to be sorted according to algae species.  Then the algae will be dried in ovens for approximately two weeks to obtain a dry biomass reading.  Finally, the dry algae will be weighed and recorded to observe trends and patterns throughout the intended research period.  

RESULTS:


The marine algae research conducted at the Biosphere 2 center has produced interesting results.  Over the past four years, data from the experiment has had fluctuating results throughout the seasons of the years.  The total dry biomass of the sampled algae has been graphically analyzed to observe rough patterns and trends throughout the research period to date (Refer to Chart 1).  As reflected from the chart, there are distinct patterns associated with the seasons of each individual year.  I can only theorize to why these patterns exist.  For example, each spring season there seems to be an abrupt increase in total algae biomass in comparison to the previous winter months.  This result makes sense because of the fact there is more direct sunlight in the spring months to assist in photosynthesis.  However, it is apparent in the summer months that the total biomass decreases.  This could be evident that the intense sunlight during these months may inhibit the growth of the algae to some extent.  Graphically, the winter seasons seem to have a different pattern associated with them.  It is apparent that the total algae biomass has inversely related patterns from one year to the next.  For example, the biomass for the winter months of 1999 was very low and the biomass for 2000 was fairly high and then the process repeats itself for continuing years.  Therefore, overall, the total algae biomass seems to have a repeating cycle for every other year with respect to their seasons.  

CHART 1
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CONCLUSION:


The U of A’s algae research conducted at the Biosphere 2 center is making progress in determining the effects of global warming on marine organisms.  The brief introduction and exposure to the project that I was fortunate to be a part of could only theorize very rough patterns that the experiment is revealing.  However, I have learned a great deal from the project.  I have witnessed research on a grand scale and the importance of conducting this particular project in a controlled environment such as the one at the Biosphere 2.  The atmosphere in which we live in is witnessing increased carbon dioxide levels at a rate of 1% per year.  It is important to understand the effects that this increase has on marine organisms because they are part of the global food chain and health of the environment as a whole.  Once patterns can be observed from experiments such as this one, scientists can predict future outcomes and possible preventive measures for the well-being of the marine community.  In conjunction to the material I have learned in the class Freshwater and Marine Algae, my participation in this project has broadened my scope on the biology of algae and related organisms.  

