Chesapeake Bay Dinoflagellates

By Stacey Verardo

The present report is part of a study to document modern dinoflagellate cystsin
Chesapeake Bay sediments and temporal trendsin cysts over the last few millennium from
sediment cores of the middle Bay. Dinoflagelates, which are part of the divison
Dinoflagellata, are primarily organic-walled, single-celled organisms that often occur as
motile cels, called theca, in marine, brackish, and freshwater environments. Living
dinoflagellates may be autotrophs, heterotrophs or symbionts. Photosynthetic forms
(autotrophs) account for approximately 50% of the dinoflagellate genera. Freeliving genera
are amajor component of marine phytoplankton and are important primary producersin the
oceans. When dinoflagellates |eave fossil remains, they usually consist of their nonmotile or
cyst stage. Dinoflagellate cysts are produced within the motile dinoflagellate theca and are

also made of organic materia (Fensome et al, 1996).

The dominant dinoflagellate cyst genus in modern Chesapeake Bay sedimentsis
Soiniferites (see Lewis & Rochon, 1998 for discussion on Spiniferites). In the Bay, this
taxonomic complex includes severa morphotypes, but primarily representatives of the
species Spiniferitesramosus (Harland, 1977). Today, Spiniferites ramosus cysts occur
mainly in oceanic environments along the southeastern United States as well as within the
Caribbean. Itisgenerally considered a warm surface water species (Wall et al, 1977;
Harland, 1983). In Recent Bay sediments, Spiniferites spp. comprises ~80% of the total
dinoflagellate population. In samples from the 16™-17" century, Spiniferites  spp.
comprises approximately 50% of the total population. Another species, Spiniferites
mirabilis, also increases in abundance over the past few centuries (from 1% in the 16"

century to ~20% in modern sediments). Theincrease in Spiniferites mirabilis may be
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related to increased nutrient concentrations of phosphate, and nitrate, lower salinities, and

warm surface waters (Harland, 1983; Turon, 1984).

Oper culodinium centrocar pumis the second most abundant dinoflagellate cyst type
occurring in Chesapeake Bay sediments. Its modern distribution showsthat it is often
associated with the North Atlantic current and estuarine and coastal waters in mild to cool -
temperate regions (Harland, 1977, 1983; Brenner, 1998). During the past 1000 years, the

abundance of this species has decreased in the Chesapeake Bay.

Other species found in lower abundances in Chesapeake Bay sediments, are
Polysphaeridium zoharyi (an indicator of polyhaline waters), Lingulodinium
machaerophorum, Nematosphaeropsis labyrintha, Tuberculodinium vancampoae and
Multispinula quanta (Wall et al, 1977; Harland, 1983; Edwards & Anderle, 1992). These
cyst species decreased in abundance during the past 1000 years and signify an overall long
term decrease in cyst species diversity. Natural and anthropogenic factors in the Bay
region, including natural climate and land use practices may be a cause of decreasing

dinocyst diversity.

The two sections given below are three plates of scanning electron micrographs

illustrating nine dinoflagellate species found in the mesohaline parts of the Bay, and species

census datain Appendix 3. Dinoflagellate taxa are listed in Table 4.
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Table 4. Some Dinoflagellate cysts from Chesapeake Bay sediments
Achomosphaera sp.

I mpagidinium sp.

Lingul odinium machaerophorum Wall 1967

Multispinula quanta Bradford1975

Nematosphaeropsis labyrintha (Ostenfeld) Reid 1974

Oper culodinium centrocar pum (Deflandre and Cookson) Wall 1967
Polysphaeridium zoharyi Bujak et al. 1980

Siniferites mirabilis Sarjeant 1970

Soiniferites ramosus (Ehrenberg) Loeblich and Loeblich 1966
Siniferites sp.

Tectatodinium sp.

Tuber cul odinium vancampoae (Rossignol) Wall 1967
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Plate 1

1) Spiniferites ramosus, (Ehrenberg) Loeblich and Loeblich 1966, PRCK 1-P-2 90-92
cm., X 2000.

2) Siniferites sp., PTMC 3-P-2 106-108 cm., x 1800.

3) Soiniferites sp., PTMC 3-P-2 446-448 cm., x 1800.

4) Spiniferites mirabilis Sarjeant 1970, PTMC 3-P-2 106-108 cm., x 1300.

5) Spiniferites mirabilis Sarjeant 1970, PTMC 3-P-2 106-108 cm., x 1500.

6) Lingulodinium machaerophorum Wall 1967, PTMC 3-P-2 200-202 cm., x 1300.
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Plate 2

1) Spiniferitesmirabilis Sarjeant 1970, PTMC 3-P-2 446-448 cm., x 1300.

2) Soiniferites mirabilis and Spiniferites sp. PTMC 3-P-2 190-192 cm., x 1300.

3) Operculodinium centrocarpum (Deflandre and Cookson) Wall 1967, PRCK 1-P-2
90-92 cm., x 1200.

4) Operculodinium sp., PTMC 3-P-2 106-108 cm., x 1600.

5) Nematosphaeropsis labyrinthea (Ostenfeld) Reid 1974, PTMC 3-P-2 446-448 cm.,
x 1300.

6) Nematosphaeropsis labyrinthea (Ostenfeld) Reid 1974, PTMC 3-P-2 446-448 cm.,
x 1200.
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Plate 3

1) Polysphaeridium zoharyi Bujak et al. 1980, PTXT 2-P-3 110-112 cm., x 1300.

2) Polysphaeridium zoharyi Bujak et al. 1980, PRCK 1-P-2 90-92 cm., x 1400.

3) Polysphaeridium zoharyi Bujak et al. 1980, PTMC 3-P-2 106-108 cm., x 1500.

4) Polysphaeridium zoharyi Bujak et al. 1980 and Multispinula quanta Bradford 1975,
PTXT 2-P-3 110-112 cm., x 1500.

5) Multispinula quanta Bradford 1975, PTMC 3-P-2 106-108 cm., x 1100.

6) Tuberculodinium vancampoae (Rossignol) Wall 1967, PTMC 3-P-2 106-108 cm., light

Mi Croscope.
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Appendix 3: Dinoflagellates
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Appendix 3: Dinoflagellates

Core: PRCK 3-P-2
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Appendix 3: Dinoflagellates

Core: Ragged Point
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