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Early Work: Calcareous Periphyton

CALCAREOUS PERIPHYTON AND WATER CHEMISTRY 1IN THE
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ABSTRACT

Calcareous blue-green algal periphyton covers large areas of wetlands W1thh‘s°uﬂ1p1
The periphyton appears to give rise to a fresh water calci?iclmazlf;&ithin t.-he lower Everﬂ;;ida*
indicated by numerous crystal-algal fi{lament relationships: ) different crystals on mﬁfu'saa
algal species. 2) exoskeletal crystal formations and evidence of crystal growth on ga Ommsn
3) lithified encrustations and the lack of uniformity o? calcification on all algal Specieg
calecium concentration variations in water overlying periphyton, 5) higher basic pHls “hminkh
periphyton relative to those in water surrounding the periphyton. g

Preliminary research suggests that the calcareous periphyton is responsive u’chmmmalg,
chemistry. Within Conservation Area 1 the high biomass blue-green algal flora occurs prhmiﬁﬂ;ur
the basi}:, alkaline water of peripheral areas. The a?:.gal flora changes to non-calcaregys predo.: ‘n.
green algal periphyton of lower biomass within the acid, poorly-buffered water in the interios Gfﬂaz;_v
onservation Area 1.

- ...and Pat’s Ph. D thesis ...and Joan Browder, Dave Swift
2 USGS
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Calcareous Wet Prairies and Marl

Prairies
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Park, J.; Stabenau, E.; Redwine, J.; Kotun, K. South Florida’s Encroachment of the Sea and Environmental Transformation over the

21st Century. J. Mar. Sci. Eng. 2017, 5, 31.
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Calcareous Wet Prairies and Marl Prairies

“Marls are fine white calcareous muds
formed from calcite precipi

and diatoms, known as peript
soils are highly alkaline and
Impermeable, sealing off the underlying
l[imestone and causing water to pond
during the wet season. In the rocky

United States Fish and Wildlife Service USFWS. 1999. Freshwater marshes and wet prairies. South Florida
multi-species recovery plan - Ecological communities. United States Fish and Wildlife Service. URL.:
http://www.fws.gov/verobeach/images/pdflibrary/marshes%20wet%20prairies.pd f
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‘gram-negative bacteria

‘pigments in thylakoids
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Ecological Strategies: desiccation tolerant

(exopolymeric substances)




The cyanobacteria milieu promotes calcium
carbonate nucleation: Schizothrix
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~ “a biochemical system that
allows the cells to raise the
concentration of CO, for
Rubisco, up to 1000-fold
over that in the surrounding
medium”

Kamennaya and others,
2012
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Calcium carbonate
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Calcium carbonate nucleation: Schizothrix (UV)
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Calcuum car'b_onate crystals_ on Sch:zothrlx (SEM)




Schizothrix vs. Scytonema crystals

Schizothrix




The cyanobacteria milieu promotes calcium
carbonate nucleation: Scytonema
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Calcium carbonate crystals on Schizothrix (SEM) and
Energy Dispersive X-ray Spectroscopy (EDS)
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Energy Dispersive X-ray Spectroscopy
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Turning “of f” the nucleation in the
presence of phosphorus (Chakia)

PO,

(50-100 pg/L)

Review Minerals 2012, 2, 338-364: doi:10.3390/min2040338

Cyanuhacteria as Biocatalysts for Carbonate Mineralization
>
‘ Nina A. Kamennaya, Caroline M. Ajo-Franklin, Trent Northen and Christer Jansson *
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Turning "off” the nucleation in the presence of phosphorus (Chakia)
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Other Cyanobacteria
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