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Biosphere Study –

Diversity of Marine Algae in the Biosphere2 Ocean
Red algae, Rhodophyta, is easily identified in the marine environment because it appears as a red color.  There are many different species, originating from many different corners of the Earth.  The ocean biome in the Biosphere 2 was constructed using raw seawater off the coast of Southern California, which contained many different unknown species of algae.  During the construction of the biome, other known species of algae from various marine environments, Gulf of Mexico and Hawaii, were also introduced into the ocean.  Research is continuing to be conducted on all various algae species in the Biosphere 2, to determine the diversity of the marine algae.  Two red algae species, Haliptilon cubense and Jania adhaerens, are to be compared for their total biomass over a four year span (1999 to 2002). 


The Biosphere 2 was created in 1980 as an experiment to sustain life in an enclosed world, but failed.  Researchers from Columbia University changed the functionality, and the mission statement, of the Biosphere 2, so that research and knowledge could be furthered.  The purpose of the Biosphere 2 is “…it has been transformed into an indispensable prototype apparatus for studies of the marine atmosphere-ocean-substratum system, and of the terrestrial soil-plant-atmosphere continuum” (Broecker, 1996). 

Their new mission statement reads: 


“To serve as a center for teaching, learning, and research about Earth and its systems.  To catalyze interdisciplinary thinking and understanding about Earth and its future.  To be a key center for Earth education and for outreach to industry, government and the general public.  To focus public attention on the issues related to Earth systems planning and management” (Columbia’s University Biosphere 2).

There are four main biomes to the Biosphere 2, including ocean, desert, agro-forest and rainforest.  The largest biome in the Biosphere is the ocean, which will be the focus area of this article.  


The research study being examined is known as, Diversity of Marine Algae in the B2L Ocean, and is being conducted by Dr. Kevin Fitzsimmons, Dr. Edward Glenn and Dr. Steve Nelson of the Environmental Research Lab, Department of Soil, Water and Environmental Science at the University of Arizona.  The duration of this study is from September, 1999 through August, 2004.  Algae samples from all locations within the marine biome of the Biosphere 2 are to be collected in three to four months cycles, identified, dried and weighed.  Total biomass accumulations for each species will be determined; from that growth periods and patterns can be observed.  The collection of these species is manually done through SCUBA diving and snorkeling.  The purpose of algae collection is “…the objective of taxonomic collections is to represent the natural population in size and form. Therefore, it is important to collect a representative sample of specimens (seasonally), being careful to collect the entire plant (including the holdfast) as well as representative plants from various habitats. Noting information about the habitat for the label may be as important as the specimen itself…” (Tsuda, 1985).


The ocean biome within the Biosphere 2, is sectioned into zones with known locations; the sampling is done by collecting the algae and placing the samples into a ring.  The depth is recorded at each sampling location.  

Jania adhaerens and Haliptilon cubense are species of red algae.  Red algae, Rhodophyta, are the most commonly found species of algae; comparatively to green and brown species of alage.  There are 5,200 known species of red algae covering marine environments, found in fresh and marine waters (Lobban, 1994).  Red algae have three distinct independent organisms during their life cycles.  A common life cycle for Rhodophyta involves gametes fusing, to form spores, which then grow into an algae cell (Drew, 1949).


The red color that Rhodophyta have is due to the pigment phycoerythin.  Phycoerythin absorbs blue light and reflects red light. One reason Rhodophyta are the most common algae species is because the blue light it absorbs can penetrate water to a greater depth than light of longer wavelengths (red and green).  The photosynthetic process can occur deeper, allowing them to live at somewhat greater depths than other green and brown algae species (Fitzsimmons, 2003).

Figure 1 - Jania adhaerens
[image: image1.jpg]





Jania adhaerens has the following taxonomic grouping: Phyllum – Rhodophyta; Class – Rhodophyceae; Subclass – Florideophycidae; Order – Corallinales; Family – Corallinaceae (Shaughnessy F. J).  This is a macroalgae that is erect, branched and calcified (except around nodded areas).  Jania adhaerens is native to the islands of Hawaii and is commonly found on the South Shore of O’ahu.  Samples of this species were placed in the Biosphere 2 by University of Hawaii researchers, and have since then thrive in the enclosed environment.  The identification key can be followed below, to identify this species of red algae as Jania adhaerens.  

Table 1 – Taxonomy for Jania adhaerens
	Characteristic
	Follow to step number:

	Hold plant up to the light; can you see light through the main axes (the largest branches)?
	2

	Thalli not bladelike
	3

	Erect, much-branched, like small bushes, branching in various directions
	7

	Thalli limey, hard or chalky, branching irregular or regularly dichotomous
	8

	Plants never chalky white, not slippery, surfaces rather stiff
	9

	Plant surfaces without hairs; branching irregularly or dichotomous
	10

	Plants 2 cm tall, dichotomously branched with no joints unbranched between each dichotomy; frequent epiphyte on low intertidal algae
	Jania adhaerens
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      Figure 2 - Haliptilon cubense

Haliptilon cubense, formerly known as Corallina cubesis, has the following taxonomic grouping: Phyllum – Rhodophyta; Class – Rhodophyceae; Subclass – Bangiophycidae; Order – Corallinales; Family – Corallinaceae.  This species was found off the coast of Puerto Rico in a 1960 study of the diversity of algae in the Gulf of Mexico, but the collection sites for this was undocumented (Taylor, 1960).


The purpose of this paper is to look at two species of red algae, originating from different areas of the Earth.  Water from the Pacific Ocean was used to fill the marine biome at the Biosphere 2, allowing for cells of algae that are native to the Western coast of America to live in the ocean.  Species of algae, native to the Gulf of Mexico, were primarily used for flora in the marine environment, and with the introduction of Hawaiian algae creates the chance for great diversity in the marine biome.  


The datum and graph, under appendices 1 and 2, outlines total biomass for the two algae species over the past three years.  From the datum, it looks as though Jania adhaerens, the Hawaiian red algae species, was not introduced into the Biosphere until January of 2000.  Haliptilon cubense, the Gulf of Mexico species of red algae, seemed to be growing without much competition in the ocean biome, until the introduction of the Hawaiian algae.  The datum correlates with the timeline given; the ocean biome began with algae from the Gulf of Mexico and the Pacific Ocean and then species from Hawaii were introduced into the enclosed environment.  


The total biomass for H. cubense crashed around the same time that J. adhaerens began to grow, in January of 2001.  This trend shows competition for habitat on the floor of the ocean biome.  The specific sites from where these species were sampled, also illustrated the competition.  Sites inhabited by one species, almost always yielded no biomass for the other species of algae.  


Current datum for the experiment show after the crash by H. cubense in early 2001, both species have found a way to thrive in the same environment.  Dramatic gains in biomass can be observed during the middle months of 2002.  This is a great example of species coexisting in an enclosed environment.  
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