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In addition,.palynofacies are used to unravel the systems tract character of the Miocene sequences and provide insight
into the effects of taphonomy and preservation of palynomorphs in marginal marine and shelf environments under
different ~ea level conditions.
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In the following paragraph, the variations in the dinocyst assemblages and palynofacies will be presented. A more
comprehensive sedimentological description of the sequences A to F can be found in Rasmussen (in press).

History[ edit ] Dinocyst drawn by Ehrenberg in The first person to recognize fossil dinoflagellates was
Christian Gottfried Ehrenberg , who reported his discovery in a paper presented to the Berlin Academy of
Sciences in July He had observed clearly tabulate dinoflagellates in thin flakes of Cretaceous flint and
considered those dinoflagellates to have been silicified. Along with them, and of comparable size, were
spheroidal to ovoidal bodies bearing an array of spines or tubes of variable character. Ehrenberg interpreted
these as being originally siliceous and thought them to be desmids freshwater conjugating algae , placing them
within his own Recent desmid genus Xanthidium. Digestive cyst or digestion cysts denote pellicle cysts
formed after feeding by phagocytosis as in Katodinium fungiforme. Similarly, palmelloid or mucilage stages
are not pellicle or resting cysts, but stages in which the monad loses its flagella and becomes enveloped in
multilayered mucilage wherein division takes place. Therefore cysts can have different names than the
corresponding motile stages. Living cysts can be easily isolated from the sediment using sodium polytungstate
, a heavy liquid. Morphological terms[ edit ] In pure morphological terms, a dinocyst can be described as the
body formed by the cyst wall, as well as the space it encloses and all the spaces within it. Alternatively, the
cyst may comprise a more or less spherical central body with processes or crests, and such cysts are termed
chorate or proximochorate. Cysts may have a single-layered wall autophragm , a two-layered wall comprising
an outer periphragm and an inner endophragm or a three-layered wall ectophragm, periphragm and
endophragm if the outer wall is structurally supported, or otherwise periphragm, mesophragm and
endophragm. Cysts with two or more wall layers that define a cavity are termed cavate. Therefore the use of
the terms pedium and luxuria are suggested instead. The one distinctive feature common to all cysts is the
excystment opening archaeopyle through which the emerging new motile stage exits. In many cases this
reflects a recognizable part of the tabulation one or more plates. However it should be noted that one large
group of dinoflagellates athecate - or naked dinoflagellates do not have thecal plates and therefore produce
cysts lacking all forms of reflected tabulation. The gametes fuse to form the planozygote and undergo
encystment: These rapidly sink to the sediment. Many species may spend longer periods resting in the
sediment than active in the water column. The encysted forms may remain viable for up to years. Some cysts,
such as Scrippsiella acuminata, require light to germinate. This has been documented for the warm water
species Operculodinium israelianum and Polysphaeridium zoharyi which were interpreted to have been
transported along the Southern coast of the United States. Changes in Quaternary dinocyst assemblages reflect
the palaeoceanography through variations in productivity, [98] [99] [] [] [] temperature, [] [] [] salinity [] [] []
and ice cover. A quantitative method is the use of transfer functions, [] [] [] [] [] although these have been
heavily debated. This is known to be the case for Lingulodinium machaerophorum from culture experiments,
[] and study of surface sediments. Also cysts of the species Gonyaulax baltica shows morphological variations
in culture, [] as well as Gonyaulax spinifera. Arpylorus, from the Silurian of North Africa, was at one time
considered to be a dinoflagellate cyst , [] but this palynomorph is now considered probably an arthropod
remain. The majority of living thecate dinoflagellates can be interpreted as having either a peridinalean or
gonyaulacalean tabulation, and that these tabulations, and hence the orders Gonyaulacales and Peridiniales,
have been separate since at least the Early Jurassic. The palynological method can cause difficulty in
identification of certain species: Their Morphology and Interpretation. The earth inside and out: Geological
Society London Special Publication no. Dinoflagellate cysts and thecae. Stanford university publications X 1 ,
pp. The biology of dinoflagellates. Botanical monographs 21 Ed. The intricacies of dinoflagellate pellicle
cysts: Topical Studies in Oceanography Gustav Fischer Verlag, Jena, pp. Dinophyceae , a new motile form of
a round, brown, and spiny dinoflagellate cyst". Modern dinoflagellate cysts and their biological affinities.
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