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Introduction

Although acritarchs have been studied mostly for stratigraphic purposes (often in sediments
devoid of other fossils), their biostratigraphic potential has not yet been fully exploited in the
Ordovician. While another group of palynomorphs, the chitinozoans, have become increasingly
important in international correlations, the acritarchs continue to play a minor role in Ordovician
biostratigraphy.

Today, about 1000 papers deal with Ordovician acritarchs, most of which are published by
scientists working in Europe. The geographical areas studied in detail are in Europe and North
Africa (Servais ef a/, in press). Investigations of Laurentian acritarchs are generally limited to
the upper Middle Ordovician and the Upper Ordovician. Apart from two publications with
detailed descriptions, studies from Australia are almost non—existant. In recent years, an increasing
number of investigations have been catried out in China (Li ez 4/, 2002) and South America (e.g.,
Rubinstein and Toro, 2001). However, at a global scale, many areas remain almost unstudied.

Palaeobiogeographically, two distinct geographic acritarch assemblages can be recognized in
the Lower-Middle Ordovician. A first assemblage (also named “province™), in the upper
Tremadocian in low latitude areas, was attributed to warm—water environments, and a second
assemblage, successively named “Mediterranean” or “peri-Gondwanan province”, can easily be
recognized around the southern border of Gondwana, from Argentina through north Africa and
peri~Gondwana to Iran, Pakistan and southern China (Vavrdova, 1974; Li and Servais, 2002).

Over 250 genera and over 1500 species of Ordovician acritarchs have been described so
far (Servais e 4/, in press). Among the more than 500 acritarch species described from peri—
Gondwana, some may be used as stratigraphical index taxa and may be helpful in the recognition
and correlation of the Global Stage boundaties in the Lower and Middle Ordovician. The first
appearance datum (FAD) of some 17 taxa, the taxonomy of which has been thoroughly reviewed
in recent years, are plottéd in this study against the British and Chinese graptolite zonations
(Figure 1), following similar treatment of the FADs of 8 taxa by Brocke e /. (1995). The last
appearance datum (LLAD) of these taxa is more problematical, as palynomorphs of the size of
the acritarchs may be reworked into younger sediments. LADs may be suggested with confidence
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in some instances, but only after a consistent pattern of occurrence has been determined from
large data sets.

The Tremadocian—“Stage 2” boundary

Although recognition of the Cambrian—Ordovician boundary using acritarchs remains
problematical (e.g.,, Vecoli, 1999; Parsons and Anderson, 2000), recognition of the Tremadocian—
“Stage 2” boundary based on acritarchs is now possible, following investigations in continuous
sections with graptolite and/or chitinozoan control from the British Isles, Germany, the Czech
Republic and Spain (for a review of the literature, see Servais and Mette, 2002). Following the
original description of the messaondensis—trifidum acritarch assemblage from the English Lake
District (Molyneux and Rushton, 1988), Cooper e a/ (1995) subdivided the easily recognizable
acritarch assemblage into five sub—assemblages, informally designated 1 to 5 upwards. Three
typical Ordovician acritarch genera, Peteinosphaeridinm, Rhopaliophora and Striatotheca, appear for
the first time in sub-assemblage 1, corresponding to the lower part of the 4. marrayi graptolite
Biozone, together with the rectangular specimens of Verybachium (V. lairdii group). The first
specimens of triangular Verybachium (V. trispinosum group) and of the genus Coryphidium appear
higher in the successions, but below the Tremadocian—“Stage 2” boundary (Cooper ¢ al., 1995;
Molyneux, unpublished data). Dactylofusa velifera also appears below the first appearance of T.
phyllograptoides, and thus its FAD is still in the Tremadocian (Servais and Mette, 2000). The
species Arbuscnlidinm filamentosum and Aureotesta clathrata, however, first appear above the boundary
in the sub—assemblage 5 of Cooper ¢z a/. (1995). The FADs of these two taxa, reviewed by Fatka
and Brocke (1999) and Brocke ez 2/ (1998), respectively, are thus indicators for the lowermost
part of the “Global Stage 27, or, in terms of British stratigraphy, for the lowermost Arenig.

The South Chinese acritarch succession provides only pootly diverse assemblages for this
time interval (Li 7z Servais ¢f a/., in press). Nevertheless, the presence of the species Dactylofusa
velifera and the genus Rhaopaliophora in the upper Tremadocian has been confirmed in the Yangtze
Platform (Brocke, 1997). Acritarch investigations from the Tremadocian—“Stage 2” interval in
the Eastern Cordillera of Argentina indicate that some typical forms of the messaondensis—trifidum
acritarch assemblage, including the genus Coryphidium, are present in strata related to the 4.
murrayi graptolite Biozone, confirming the first appearance of this genus in the upper Tremadocian
(Rubinstein and Toro, 2002).

The Lower—-Middle Ordovician boundary

Li et a/, (2002) have recently documented the potential of actitarchs from the South Chinese
Yangtze Platform in the recognition of the Lower-Middle Ordovician boundary. Well-preserved
and highly diverse acritarch assemblages have been recovered from numerous sections in the
Yangtze Platform and the Jianshan—Changshan—Yushan (JCY) area, crossing the stratigraphic
interval in which the Lower—Middle Ordovician boundary should be located. The highest
diversities are observed in the D. deflexus, A. suecicus and 1. caducens imitatus graptolite Biozones,
where a succession of FADs of easily distinguishable acritarch taxa can be observed. Coryphidium
bobemicun, Arbusculidum filamentosum and Aunreotesta clathrata are all present from the D. deflexcus
graptolite Biozone, whereas the genus Ampullula and the species Barakella felix first appear only
in the A. suecicus Biozone, thus indicating the boundary interval (Li e 4/, 2002). Acritarch
assemblages from the B. deflexus and D. bifidus (approximately equivalent to the A. swecicus)
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graptolite Biozones are also very rich and well documented in northwestern Argentina, where
Coryphidinm bobemicunz, Arbusculidum filamientosum and Anreotesta clathrata also occur. The occurrence
of Barakella in the D. bifidus graprolite Biozone suggests, as in South China, the proximity of the
Lower-Middle Ordovician boundary (Rubinstein and Toro, 2001).

Most of these occurrences are of great importance for an understanding of acritarch
biostratigraphy in peri-Gondwana, since most taxa are widespread in all areas on the southern
border of Gondwana.

The “Stage 3”’—-Darriwilian boundary

The recognition of this boundary is also possible with the help of the FADs of selected
acritarch taxa. The widely distributed Ordovician acritarch genera Frankea and Orthosphaeridinm
appear for the first time in the L gibbernlus graptolite Biozone, whereas Arkonia and Dasydorus
only appear in the D. hirundo graptolite Biozone in the British Isles (Servais, 1993; Cooper ez al.,
1995; Servais, 1997). The latter two genera also appear at precisely the same time in China, in
the U. austrodentatns graptolite Biozone, ‘.e., at the base of the Darriwilian (Li ¢z a/, 2002). These
two genera are thus very good indicators for the base of the Darriwilian, the fourth global stage
of the Ordovician.

Additionally, the genus Dicrodiacrodium, which occurs widely along the southern border of
Gondwana, has its FAD in the southern Chinese sections just below the “Stage 3”-Darriwilian
boundary in the E. clavas graptolite Biozone.

Studies on Middle and Upper Ordovician acritarchs from the Subandean Ranges,
northwestern Argentina, have only recently begun. Here, the genus Arkonia has been recorded
in the upper Llanvirn (Rubinstein, 2003).

Conclusions

A succession of first appearance data (FAD) for 17 easily recognizable acritarch taxa, the
taxonomy of which has been reviewed recently, are identified in assemblages ranging from the
upper Tremadocian to the lowermost Darriwilian of peri-Gondwana. The taxa belong to an
acritarch “province” that extends around the southern border of Gondwana, from Argentina in
the east to southern China in the west. FADs of individual taxa throughout this geographic
range suggest that acritarchs can contribute to the correlation of global Ordovician series and
stage boundaries, at least on the margin of peri-Gondwana.
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