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Abstract

Triassic and Jurassic dinoflagellate cysts are ideal index fossils because they are
typically geographically extensive, and many taxa have relatively short ranges
and/or well-defined range tops/bases. Consequently they are extensively utilized in
geological problem-solving in both the industrial and academic spheres. A
comprehensive list of the literature on Triassic to earliest Cretaceous organic-walled
dinoflagellate cysts comprises 1347 publications with every continent being
represented. The most significant publications are highlighted with an asterisk and
each item of literature is briefly described by the use of a string of keywords that
indicate the scientific scope, the stratigraphic interval covered, and the geographic
focus. These publications are dominated (45.4%) by contributions from West Europe,
where the type sections are all located. The next best-studied regions are the Arctic
(7.5%), Australasia (7.1%), and East Europe (5.5%). Other regions, namely Africa,
Central America, North America, South America, Antarctica, China, the Indian
subcontinent, the Middle East, and Russia, each represent less than 5% of the
literature on this topic. Most publications are focused on the Late Jurassic. This is
largely because of the extensive nature of Upper Jurassic marine strata and the
diverse nature of Late Jurassic dinoflagellate cysts.
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INTRODUCTION

Dinoflagellates are an extant group of protists, and their organic-walled cysts
are preserved as palynomorphs, providing a rich and diverse fossil record from the
Middle Triassic onwards. The geographical distributions of dinoflagellate cyst taxa
tend to be extensive due to the dominantly planktonic mode of life of the parent
motile cells (Taylor, 1987). The cysts include many well-established index species
with restricted stratigraphic ranges (Powell, 1992; Stover et al., 1996). The
biostratigraphic applicability of dinoflagellate cysts, coupled with their extensive
spatial distributions, makes them superb correlative tools for a wide variety of
geological investigations. The commercial applicability of dinoflagellate cysts has
therefore significantly stimulated their study, especially in research on
biostratigraphy, correlation, and taxonomy. There are many hydrocarbon-producing



basins worldwide which include Jurassic reservoir and source rocks. Dinoflagellate
cysts, together with other marine and terrestrial palynomorphs, are extensively
utilized in the biostratigraphic study of these economically important depocenters.
Jurassic dinoflagellate cysts are one of the most studied fossil groups worldwide,
with an extensive literature containing a rich resource of data from all the continents.
The present work compiles all publications known to the author that include data on
Triassic, Jurassic, and earliest Cretaceous organic-walled dinoflagellate cysts. A
grand total of 1347 publications had been identified by March 2012.

Although the primary focus of this compilation is the Jurassic, references
from the Triassic are included to encompass the appearance of unequivocal
dinoflagellate cysts during the Middle Triassic. Similarly, to capture the continuity of
the record into the Cretaceous, contributions related to the Jurassic-Cretaceous
transition are also included. The scientific contributions listed here are mainly
focused on biostratigraphy and taxonomy. Only selected abstracts are included. The
listing does not include book reviews, unpublished dissertations/theses, restricted
unpublished reports, or papers exclusively on other Triassic and Jurassic
palynomorph groups such as acritarchs, pollen/spores, or prasinophytes. Similarly,
publications solely on palynofacies are not cited. However, some reports on
allochthonous Triassic to earliest Cretaceous dinoflagellate cysts are included.
Generic catalogs (e.g. Fensome et al., 1995), taxonomic indices (e.g. Fensome and
Williams, 2004), and contributions on classification and evolution (e.g. Fensome et
al., 1993; 1996) have not been included. The only similar published contribution is
Kremp (1980), which is part of a comprehensive series of compilations of
publications on Precambrian to Pliocene palynology. Kremp (1980) compiled 930
references on Jurassic palynology, which include all palynomorph groups; the
majority of the papers are on pollen and spores.

ASPECTS OF THE LITERATURE ON JURASSIC DINOFLAGELLATE CYSTS
A brief history of study

The first reports of dinoflagellate cysts of Jurassic age were by Christian
Gottfried Ehrenberg (1795-1876) during the earliest (“pioneer”) phase of microscopy
and micropaleontology in the mid 19t century (Ehrenberg, 1843a,b). Ehrenberg
(1843b) reported on specimens preserved in chert flakes from the Late Jurassic
(Oxfordian) of a currently abandoned quarry in Krakéw, southern Poland. The next
studies were published almost a century later by the preeminent pioneer
palynologists of the modern age, Georges Deflandre and Alfred Eisenack, on the
Jurassic of France and Germany respectively (Deflandre, 1938; 1941; Eisenack, 1935;
1936a,b). The studies of Deflandre (1938; 1941) are especially significant because
these were the first to record occurrences from specified stratigraphic horizons.
These early papers were the precursor to that by Klement (1960), the earliest
publication to include a plot of the stratigraphic ranges of Jurassic dinoflagellate
cysts. Klement’s work was therefore a landmark work that indicated the significant
biostratigraphic potential of these palynomorphs. Work on Jurassic dinoflagellate
cyst was not confined to Europe; Isabel C. Cookson recovered well-preserved



assemblages from Australia and Papua New Guinea (e.g. Deflandre and Cookson,
1955; Cookson and Eisenack, 1958; 1960).

Barrie Dale, William R. Evitt, and David Wall conducted groundbreaking
research on the encystment and excystment of modern dinoflagellate cysts during
the 1960s (e.g. Evitt, 1963; Evitt and Davidson, 1964; Wall, 1965; Wall and Dale, 1967).
This work significantly helped pre-Quaternary workers to better understand the
morphology and relationships of dinoflagellate cysts. Partly as a result of these
breakthroughs, research on the stratigraphic distribution and taxonomy of
dinoflagellate cysts expanded during the 1960s (e.g. Norris and Sarjeant, 1965;
Sarjeant 1967; Vozzhennikova, 1967).

Work on Jurassic dinoflagellate cysts increased significantly during the 1970s
and 1980s, largely due to their rapidly increasing use as biostratigraphic markers by
the oil industry (Evitt. 1975). Major contributions during this time include Johnson
and Hills (1973), Raynaud (1978), Davies (1983), Woollam and Riding (1983), and
Helby et al. (1987). Research on Mesozoic marine palynomorphs continued to
burgeon during the 1990s and into the twenty-first century, including major papers
on detailed biozonations, sequence stratigraphy, and taxonomy (e.g. Feist-Burkhardt
and Wille, 1992; Partington et al., 1993; Poulsen, 1996; Feist-Burkhardt and Monteil,
1997; Duxbury et al., 1999; Riding et al., 1999; Laurie and Foster, 2001; and Poulsen
and Riding, 2003).

Biases and trends in the dataset

The breakdown of the 1347 contributions by geographic region and the initial
letter of the first author is given as Table 1. Of the 1347, 131 (9.7%) involve multi-
regional studies, so 90.3% of the contributions result from work done on a single
geographic area as defined in Table 1. Publications on West Europe overwhelmingly
dominate, accounting for 45.4% of the total. This is unsurprising because all the
stages except the Tithonian were named after locations in England, France and
Germany (Arkell, 1946). Moreover, the vast majority of the candidate and ratified
Jurassic Global Boundary Stratotype Sections and Points (GSSPs) are in England,
France, Germany, Portugal, Scotland, and Spain (Gradstein et al., 2004, tables 2.3,
18.1). This means that biostratigraphic data derived from West Europe has global
correlative significance. Also relevant is the fact that a significant proportion of the
worlds academic and industrial palynologists are based in this region (Demchuk and
Riding, 2008, text-fig. 4).

The dominance of West Europe is emphasized by the fact that the next most-
studied regions are the Arctic (7.5%) and Australasia (7.1%) (Table 1). Both these
areas are hydrocarbon-rich, and this clearly demonstrates the commercial stimulus
which has driven much of the modern research on Jurassic dinoflagellate cysts. Other
geographic areas with significant numbers of relevant studies are East Europe (5.5%),
Russia (4.5%), Africa (4.1%), and North America (4.0%). Despite the massive oil-
wealth of the Middle East, publications on the Jurassic palynology of that region
represent only 2.6% of the total. Similar proportions of the contributions are from
South America (3.4%), the Indian subcontinent (3.0%), and China (2.1%). The regions
with fewest publications are Antarctica (0.7%) and Central America (0.5%) (Table 1).



It is evident from even a cursory perusal of this literature set that the majority
of the publications are on the Late Jurassic. Works on the Early Jurassic are relatively
few. This is because the diversity of Early Jurassic dinoflagellate cysts is relatively
low (Woollam and Riding, 1983; MacRae et al., 1996). Furthermore, many Early
Jurassic taxa are often small and low in abundance (Riding, 1984). Diversity
increased markedly in the Middle Jurassic, and there are more contributions on
Aalenian to Callovian marine palynology than on the Early Jurassic. However,
Middle Jurassic sea levels were significantly lower than those in the Late Jurassic
(Hagq et al., 1987), and there are many non-marine Middle Jurassic lithostratigraphic
units throughout the world. Hence the majority of palynological studies on Upper
Jurassic strata include dinoflagellate cysts. Moreover, the Late Jurassic is typically
characterized by diverse, large, and well-preserved morphotypes.

COMPILATION OF THE LITERATURE ON MIDDLE TRIASSIC TO EARLIEST
CRETACEOUS DINOFLAGELLATE CYSTS

The 1347 contributions known to the author as of March 2012 on Middle
Triassic to earliest Cretaceous dinoflagellate cysts are listed
alphabetically/chronologically in the traditional manner of bibliographies below. The
papers of major scientific significance are asterisked. If the paper is not in English,
the language in which it was written in is indicated. A brief summary of the scope of
each contribution is provided as a string of key words within parentheses after each
citation; this comprises the principal subject matter, age range, and geographic
region(s) and country/countries. In the key words, a distinction is made between
publications which document new data (“primary data’) and those which compile or
review existing data (‘compilation’). For the present purpose, the world has been
subdivided into 13 regions: Africa; Central America; North America; South America;
Antarctica; the Arctic; Australasia; China; East Europe; West Europe; the Indian
subcontinent; the Middle East; and Russia.

The literature list below is also supplied here as a searchable pdf file on a CD
in order for users to easily locate publications for a particular region, type of study,
or stratigraphic interval.
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