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Calcareous periphyton assemblages of the
northern part of Florida Evergiades

Kalcifikovanad narostova spolecenstva v severni <&asti
floridskych Everglades

Jan Vymazal

Ri¢anova 40, 169 00 Praha 6

Abstrakt

Kalcifikovand nérostovd spolefenstva jsou bnou soudisti fasové fléry floridskych
Everglades. Vyskyt kelcifikovanych nérostd je ovliva¥n pfedevifm kvalitou vody (zejména
koncentraci fosforu) a hydrologickymi pomé&ry. Nejtastéji se vyskyiuji v oblastech, které
nejsou zasaeny pfisunem Zivin z pfilchlé zem&dElsked oblasti, tj. v oblastech s koncentraci
celkového fosforn < 10 pg I vtzv. ,slough®, cof jsou oblasti, kieré prakticky nikdy
nevysychsji. Sulina tichto nérosti dosahuje hodnot >3000 g m?, co je zplisobeno vysokou
koncentraci vépniku v su¥in& (a2 30%). Tim je ovlivngn 1a‘tmhpupelurvmvsuﬁméh ktery je
vitiinou > 50%, ale Jasto byvd i > 80%. Bylo prokézéno, % na n¥kterych rostlindch je
piftomno vidy velké mnoZstvi nérostd (Eleocharis spp., Utricularia spp.), zatimco na jinych
druzich (napt. Nymphaea odorata) je nérostl velmi mélo. Kzlcifikované nirosty jsou velmi
dilleZitou soutdsti ekosystému, pfedeviim jako souddst poiravniho fetézce a jako zékiad pro
tvorbu dnovych sedimenit, tzv. marl.

Calcareous periphyton is a very characteristic feature of the Everglades
ecosystem. Within the Everglades three types of calcarecous periphyton are
recognized: calcareous blus-green, calcareous diatom-rich, and calcarsous green
(BROWDER et al. 1994). All are calcareous periphyton because of their high
inorganic component, no less than 49% by mass (BROWDER et al. 1981, 1982),
Based on statistical comparison by BROWDER et al. (1981), blue-green periphyton
is considered to be any calcareous periphyton comprised of greater that 80%
blue-green algae, by cell volume, during the latter part of the wet season, The
term diatom-rich periphyton is used fo label calcarecus periphyton communities
with a substantiai diatom compenent. Periphyton communities are considered to
be diatom-rich if their cell volume consists of less than 80% blue-green algae and
diatoms make up a greater proportion of cell volume than greens (BROWDER et al.
1994). Green periphyton contains less than 80% cell volume as blue-green algae
and a larger volume of green algae and desmids than diatoms. To conform fo the
definition given by VAN-METER KASANOF (1973), the green algal component
includes desmids, particularly Pleurotaenium. The desmids in calcareous green
periphyton are not the same acid water species as those described by GLEASON &
SPACKMAN (1974) and SWIFT & NICHOLAS (1987). Rather, they ars a Iless
speciose group that tolerates hard water (BROWDER et al,1994).
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Water quality and hydroperiod are the major factors that appear to
influence the species composition and growth rates of Everglades periphyton
communities (VAN METER 1965, GLEASON 1972, GLEASON & SPACKMAN 1974,
WO0OD AND MAYNARD 1974, SwiFr 1981, 1984, Swirr & NICHOLAS 1987,
BROWDER et al. 1981, FLORA et al 1938, RADER & RICHARDSON 1992,
MCCORMICK et al. 1998, PAN et al. 2000, VYMAZAL et al. 2000, 2001).

Calcareous periphyton is abundant in arcas of the Everglades that retain the
historic oligotrophic conditions of the marsh with total P concentrations < 10 o
I" while in areas with elevated P concentrations calcareous mat is replaced by
filamentous green algae which produce ne or little calcification. In oligotrophic
arcas periphyton biomass on an areal basis can reach values which are
comparable or higher than that of macrophytes. GLEASON & SPACKMAN (1974)
reported total periphyton biomass (excluding the epipelon) in the Water
Conservation Area 1 (WCA-1) in the range of 40 to 225 g AFDM (Ash free dry
matter) m™ and up to 447 g DM (Dry matter) m™>. VAN METER (1955) reported
DM up to0 351 g m” from Taylor and Shark River sloughs in Evergfades National
park (ENP). Also BROWDER et al. (1982) reported up to 2682 g DM m™ and 526
g AFDM m™ from open water areas of southern ENP. The highest rates of
periphyton productivity in the Everglades usually occur in sloughs (sloughs are
the deepest natural habitats found in WCAs which may dry out only during most
severe drought events; sloughs are dominated by Eleccharis spp., Nvmphaea
odorata and Utricularia spp.). MCCORMICK et al. (1998) found areal periphyton
biomass in the range of 100 to 1600 g AFDM m in oligotrophic sloughs and in
stands of Eleocharis, but periphyton biomass was low in adjacent sawgrass
(Cladium jamaicense) stands (7-52 g AFDM m™). Also VYMAZAL &
RICHARDSON {unpubl. results) found periphyton biomass in southern WCA-2A
sloughs up to 3300 g DM m™ and 1340 g AFDM m™, The higher periphyton
biomass in open water sloughs as compared to dense stands of Cladium is
primarily caused by low light availability in dense stands. Numerous results from
the Everglades indicate that AFDM values comprise usually < 50% of dry matter
and very often < 20% of dry matter values (e.g., WOOD & MAYNARD 1974,
BROWDER et al. 1994, VYMAZAL & RICHARDSON 1995). The CaC0O; content of
the calcareous periphyton is high and may amount to values as high as 80% of the
biomass (VAN METER-KASANOF 1973, WOOD & MAYNARD 1974, VYMAZAL &
RICHARDSON 1995).

Calcareous periphyton shows a preference for some plant species over
others {VAN METER 1965, GLEASON & SPACKMAN 1974, BROWDER et al.1994,
VYMAZAL & RICHARDSON 1995). Among plants which are readily coated by
periphyton belong Eleccharis cellulose, E. elongata (spikerush), Utricularia
purpurea (purple-flowered bladderwort), Bacopa caroliniana (lemon bacopa) or
Rhynchospora spp. (beakrush). An example of plants which encrust only very
little is represented by Nymphaea odorata (white water lily) or Eriocaulon



Czech Phycology, Olomouc, 3: 177-180, 2003 179

compressum (pipewort). VYMAZAL & RICHARDSON (1995) reported that
periphyton biomass growing on Eleocharis elongata was about 20 times higher
on stem surface basis as compared to periphyton biomass growing on peduncles
of Nymphaea odorata in southern WCA-2A. VAN METER-KASANOF (1973)
reported that penphyton cylmder on stems in the southern Everglades ranged
from 0 to 50 mm in diameter. GLEASON & SPACKMAN (1974) reported periphyton
cylinder diameter values up fo 63 mm while WooD & MAYNARD (1974) reported
algal mats as thick as 100 mm in parts of the southern Everglades. Periphyton
couid also be found in the form of floating mats which are not attached to any
plants,

The most frequent species in the oligotrophic areas are diatoms Mastogloia
smithii and Amphora coffacformis and cyanobacteria of the genera Lepiolyngbya,
Scytonema and Phormidium. In more eutrophic areas species of the genera
Lyngbya, Spirogyra and Oedogonium are the most abundant

Periphyton communities probably represent a major component of the
detrital-based Everglades food web providing organic food matter and habitat for
a wide variety of grazing invertebrates and foraging fish (CRAIGHEAD 1971,
CARTER et al. 1973, WooD & MAYNARD 1974, BROWDER et al. 1981).
Periphyton photosynthesis and respiration play an important role in controlling
diurnal pH, dissolved oxygen, carbon dioxide and calcium concentration within
marsh surface waters {(GLEASON 1972, GLEASON & SPACKMAN 1974, WILSON
1974). Algal photosynthesis accounts for a large portion of caleium precipitation
within the marsh and is responsible for the formation of marl soils within the
southern Everglades (GLEASON 1972, GLEASON & SPACKMAN 1974, VYMAZAL &
RICHARDSON 1995). The calcareous periphyton deposits marl {caleitic mud), is
the second most common soil sediment type {190,000 ha) in the Everglades
(GLEASON & SPACKMAN 1974). GLEASON & SPACKMAN (1974) concluded that
the aerial extent of calcareous periphyton is impressive, being found abundantly
in all of the WCA’s, the Everglades National Park (ENP), the Big Cypress
National Preserve, and the inland prairies of the southern coast, the largest
expanses being found in WCA-3 and the ENP,
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