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Travelling to Northumbria University 

 

The Micropalaeontological Society’s Palynology Group Meeting 2015 will take place at Northumbria 

University, which is located within the centre of Newcastle upon Tyne. The meeting will take place 

within the Ellison Building, Ellison Place. Postcode: NE1 8HE 

 

By train: 

Northumbria University’s campus is a ca. 16 minute walk from Newcastle Station. You exit Newcastle 

station onto Neville Street and cross the road towards the Thistle Hotel and Starbucks. Keeping 

these on your left you walk up Grainger Street towards Grey’s Monument (A statue on a big column 

of Earl Grey). As you pass Grey’s Monument turn right on Blackett Street. At the T – junction cross 

over and walk up Northumberland Street (you will know you are on it as it is full of shops!). As you 

pass WH Smith and H&M you will spot Saville Row on your right. Turn onto Saville Row, walk to the 

road, cross over it and continue straight. Once you pass under a building, the Ellison Building is 

immediately on your left (just after the post box). 

 

By car: 

If you are driving to Newcastle most SATNAVs will tell you to take the A1 all the way. Don’t. At the 

moment it is covered in road works and can easily add an hour to your journey. Instead exit the 

A1(M) at the Dishforth/Thirsk exit onto the A19. Follow this road north. Eventually, you will reach a 

junction for the A184, if you turn off here this will lead you to the A167 and you will enter Newcastle 

via the Tyne Bridge. Alternatively, you can remain on the A19 and pay £1.60 to take the Tyne Tunnel 

(coins only). Once you exit the tunnel turn left at the second junction (a roundabout) onto the A1058 

(Coast Road) and follow this into Newcastle city centre. 

The University has limited car parking spaces, but Newcastle City Centre boasts 10 000 car parking 

spaces. Locations, postcodes and prices can be found here: 

http://www.newcastle.gov.uk/sites/drupalncc.newcastle.gov.uk/files/wwwfileroot/parking-roads-

and-transport/parking/parking_charges_off_street_28.04.15.pdf 

 

By air 

Newcastle International Airport is connected to the city centre by the Metro (Green Line). The 

journey to Haymarket station takes around 15 minutes. Exit Haymarket onto Northumberland Street 

(still full of shops!), turn right and walk towards M&S and Superdrug. From here you should spot 

Saville Row on your left. Turn onto Saville Row, walk to the road, cross over it and continue straight. 

Once you pass under a building, the Ellison Building is immediately on your left (just after the post 

box).  

http://www.newcastle.gov.uk/sites/drupalncc.newcastle.gov.uk/files/wwwfileroot/parking-roads-and-transport/parking/parking_charges_off_street_28.04.15.pdf
http://www.newcastle.gov.uk/sites/drupalncc.newcastle.gov.uk/files/wwwfileroot/parking-roads-and-transport/parking/parking_charges_off_street_28.04.15.pdf


Schedule 

 

10:30 – 11:15: Arrival and coffee 

11:15 – 12:00: 2nd annual von Post Lecture: James Riding, Is endemism really a 

big issue in Mesozoic dinoflagellate cysts - examples from the Mesozoic of 

Europe, the Americas and Australia 

12:00 – 13:30: Lunch 

13:30 – 13:50: John Carson, Pre-European Agroforestry and the Absence of 

Evidence in Amazonian pollen records 

13:50 – 14:10: Celestine Nwojiji, Ecological functioning of zoo and 

phytoplankton communities across the Late Paleocene – Early Eocene 

hyperthermal events in the central Pacific and Atlantic Ocean 

14:10 – 14:30: Stephanie Strother, Oligocene vegetation vs. Glaciers: the battle 

for land in East Antarctica 

14:30 – 14:50: Jamie Boyd, Responses of dinoflagellate cysts to Neogene ocean 

gateway closures in the Mediterranean Sea 

14:50 – 15:10: Onema Adojoh, New insights in the palaeovegetation evolution 

of the coastal margin, offshore Niger Delta, Nigeria during the late Quaternary 

15:10 – 15:40: Tea, coffee and posters 



15:40 – 16:00: Nickolas Wiggan, Eutrophication of the western Tethys during 

the Bajocian (Middle Jurassic, 170–168 Ma) 

16:00 – 16:20: Sina Panitz, Cool temperate to boreal subarctic: vegetation and 

climate changes on central Norway during the late Pliocene (ODP Site 642, 

Norwegian Sea) 

16:20 – 16:40: Karen Halsall, Holocene dynamic fire- vegetation- climate 

interactions through data/model comparisons 

16:40 – 17:00: Carlos D'Apolito, Palaeoenvironments and plant diversity during 

the Miocene in western Amazonia: effects of Andes uplift, sea level change and 

climate change on the Neotropical forest 

17:00 – 17:20: Keith Richards, A detailed palynological record of the Pliocene to 

Pleistocene transition from an outcrop section in Azerbaijan, western Caspian 

Sea: pollen, dinocysts, algae and more! 

17:20 onwards: Networking at a local eating/drinking establishment. 

  



2nd annual von Post Lecture 

 

Is endemism really a big issue in Mesozoic dinoflagellate cysts - examples 

from the Mesozoic of Europe, the Americas and Australia 

James B. Riding1 

1
British Geological Survey, Keyworth, Nottingham NG12 5GG, UK 

Jurassic and Cretaceous dinoflagellate cysts are well-studied in Europe and some other areas, but we 

have relatively few data from, for example, Gondwana, North America and Russia. Throughout the 

Mesozoic, the biggest differences in assemblages are between Gondwana and the rest of the world. 

In the Jurassic, major eustatic changes gave intervals of endemism and pandemism throughout the 

northern hemisphere, and certain assemblages were latitudinally-controlled. However, Callovian and 

Oxfordian dinoflagellate cysts are remarkably similar throughout the Americas to central Asia due to 

wide areas of continental shelves. 

In Gondwana, Triassic to Middle Jurassic dinoflagellate cyst associations are similar to those from the 

rest of the world, especially at the generic level. However endemic forms dominate the Late Jurassic 

and Early Cretaceous of Australasia. Why did these provincial floras not expand northwards and 

westwards through Tethys? This is not understood, but the discontinuous nature of shallow seas and 

latitudinal controls are likely to have been responsible. 

  



Presentations 

 

New insights in the palaeovegetation evolution of the coastal margin, 

offshore Niger Delta, Nigeria during the late Quaternary 

Onema Adojoh1, Fabienne Marret1, Robert Duller1, and Peter Osterloff2 

1School of Environmental Sciences, University of Liverpool, Liverpool, L69 7ZT, UK 

2Shell UK Limited, Aberdeen, AB12 3FY, UK 

 

The characteristics of palaeoecological and vegetation dynamics of the tropical Niger Delta, Nigeria 

during the Quaternary is still understudied due to a lack of access to suitable archives in this region. 

A collaboration with Shell has enabled to analyse three gravity cores (GC1, GC2 & GC3, 3 m in 

length), from the marine part of the Niger delta for their palynological content and to evaluate the 

successive palaeovegetation shift, and causal inputs of climate impacting sedimentation across of 

the Niger Delta during the last glacial - interglacial cycle and the Holocene Hypsithermal. 

The age model for the three cores proposed was established using nannofossils indicators, linked to 

the Marine Isotopes Stages (MIS), namely, NN19 = MIS2, NN20 & NN21 = MIS1 respectively. Results 

from the three pollen records suggest that during the Late Pleistocene period (MIS2) there was a 

significant expansion of the Afromontane forest (Podocarpaceae), freshwater swamp (Cypreaceae), 

Savannah (Poaceae), lowland rain forest (Sphagnaceae) and grass cuticles. This phase signifies dry 

climatic condition, reflecting higher erosional processes and an increase in nutrient supply onto the 

Niger Delta.  In the early Holocene (NN 20 - MIS1), the mangrove vegetation developed at the onset 

of warm-temperate climate suggesting the gradual rise of the sea level. At the beginning of the 

middle Holocene (NN19 - MIS1), the pollen record indicates two abrupt phases: i) the onset of the 

transition between warm / dry conditions as indicated by a slight decrease of the mangrove 

vegetation and reappearance of the Savannah, Afromontane and grass cuticles components. ii) an 

expansion of mangrove vegetation across the submerging shelf forced by the high stand sea level 

during the Hypsithermal event.  

Comparison of the pollen data with Ti/Zi ratios suggests a clear transition between glacial and 

interglacial cycle. The increase in Ti/Zi ratio suggests a fluvial and wind transported pollen source 

from the catchment area to the Niger Delta during the dry climate and weak West African Monsoon 

(WAM). Conversely, the decrease in the Ti/Zi ratio is related to a strong summer insulation control 

on the expansion of mangrove fringes during the wet and warm climate.  

This study shows for the first time a coherent environmental change for the late Pleistocene-

Holocene in the Niger Delta that can be linked to the global climatic system, although local influence 

has overprinted the fossil record. This study confirms previous palynological studies for West 

Equatorial Africa and the strength of this tool to reconstruct past vegetation history derived from 

marine records.  



Palaeoenvironments and plant diversity during the Miocene in western 

Amazonia: effects of Andes uplift, sea level change and climate change on the 

Neotropical forest 

Carlos D’Apolito1 and Guy Harrington1 

1Geography, Earth and Environmental Sciences, University of Birmingham, Edgbaston, Birmingham 

B15 2TT, UK 

 

The western Amazon underwent significant geographical changes during the Miocene. At that time, 

the Andes uplifted, a process that took place at the Oligocene-Miocene (~23 Ma) and most notably 

at the late middle Miocene (~12 Ma), thus creating accommodation space on its foreland basins. 

One of the sedimentary basins that developed during this phase is the Solimões Formation in north-

western Brazil (or Pebas in the neighbouring countries). It deposited in fluvial-lacustrine 

environments and scattered evidence shows signs of marine incursions reaching the area from the 

Caribbean Sea. We performed pollen analyses on core samples in this Formation aiming to resolve 

age, environments and pollen diversity over ca. 400 metres of borehole 1-AS-105-AM. Using the 

biostratigraphy method of Graphic Correlation, we compared our data to a composite section from 

an established pollen zonation in the Andean foothills of Colombia and obtained ages ranging from 

18.7 to 10.7 Ma, what corresponds to late early, middle and early late Miocene. The record is 

dominated by land derived elements (pollen and spores), representing typical Amazonian forest and 

intermingled with a wetland system of lacustrine and marginal marine environments. The presence 

of marine elements (dinoflagellates, acritarchs and microforaminiferal linings) in two distinct events 

(around 18 and 14 Ma) shows that western Amazonia developed estuarine environments in the early 

and middle Miocene. Second we analysed the data with an ecological ordination (DCA) analysis in 

order to find changes in the community, and we also rarefied the total number of species within 

samples to observe trends in diversity changes. The results show statistically significant community 

and diversity changes at 16 Ma, with a higher number of species after this age. Our results show a 

dynamic western Amazonia during the Miocene, and solve a long and hot debate on the existence 

and timing of the marine incursions, as we show two marine ingressions during the Miocene that are 

controlled by the coupling of Andean tectonics and its foredeep dynamics as well as sea level 

variation. Plant community and diversity reveals change towards a more diverse forest coinciding 

with the middle Miocene climatic optimum, and seems to be unrelated to the floodings as these 

happen well before (18 Ma) and after (14 Ma) the diversification event. This confirms previous 

studies that claim Neotropical forests respond to warming by accelerating origination rates. The 

results of this study will help a broad range of scientists to better evaluate origins and diversification 

of different organisms like fishes and cetaceans that enter the Amazon rivers during the Miocene, as 

well as to collaborate in climate-of-the-future discussions that try to foresee how the forest will 

respond to climate change, using the Miocene scenario as an analogue as it is the last significant 

warming in Earth’s history.  

  



Responses of dinoflagellate cysts to Neogene ocean gateway closures in the 

Mediterranean Sea 

Jamie L. Boyd1, Matthew J. Pound2, James B. Riding3, Ruza F. Ivanović1, and Alan M. 

Haywood1 

1
School of Earth and Environment, University of Leeds, Woodhouse Lane, Leeds LS1 9JT, UK. 

2
Department of Geography, Faculty of Engineering and Environment, Northumbria University, Ellison Building, 

Newcastle upon Tyne NE1 8ST, UK. 
3
British Geological Survey, Environmental Science Centre, Keyworth, Nottingham NG12 5GG, UK. 

 
Ocean gateways have a significant influence on oceanographic circulation and consequently on 

climate. An important gateway change in the Neogene took place during the Late Miocene (~5.96 

Ma) where the closure of the western Mediterranean-Atlantic gateway restricted the flow of water 

into and out of the Mediterranean Sea, resulting in the Messinian Salinity Crisis (MSC).  To try to 

understand what effects this gateway change had on dinoflagellate cyst assemblages, the following 

questions were asked: do dinoflagellate cyst assemblages and their diversity change in the 

Mediterranean over the Neogene, were the changes confined to specific basins and can these 

changes be related to marine gateway evolution?  

TOPIS (Tertiary Oceanic Parameters Information System), is a newly created database collating 

previously published data on Neogene dinoflagellate cysts. The database contains 500 globally 

distributed sites, of which 92 are located in the Mediterranean. These sites were grouped according 

to their age and location and then imported into the non-parametric multivariate statistical software 

Primer V6 (Primer-E Ltd, Plymouth, UK) to produce Non-parametric Multi-Dimensional Scaling plots 

to ordinate the Jaccard Index of similarity of the 92 localities. In order to evaluate diversity changes, 

the number of species present in 500,000-year time bins was counted for each Mediterranean sub-

basin and for the Mediterranean as a whole.  

We found that assemblages did change through time and the largest change took place between the 

Early and Middle Miocene. There was no assemblage turn over either side of the MSC, and the fact 

that species were able to survive such extreme salinity fluctuations suggests that some areas of 

deeper water may have persisted throughout the Messinian, possibly acting as a refugia for the 

dinoflagellate populations. The assemblages were generally not confined to basins, especially in the 

Early Miocene; however by the Late Miocene the Paratethys became more taxonomically isolated. 

Diversity peaked in the late Serravallian and Tortonian and decreased from the Tortonian onwards, 

with the largest reduction at the Messinian-Zanclean boundary, a pattern that was seen in all basins 

of the Mediterranean. The MSC may have caused the decrease in diversity of dinoflagellate species 

from the Tortonian into the Pliocene, however a diversity decrease was also seen in the Paratethys 

which by this point had become both taxonomically and geographically isolated. This suggests that it 

was not the MSC, but another more regional factor that controlled Mediterranean species diversity 

in this period, such as climate. 

  

http://scholar.google.co.uk/citations?user=S8VnM7kAAAAJ&hl=en&oi=sra


Pre-European Agroforestry and the Absence of Evidence in Amazonian pollen 

records 

John F. Carson1 and Bronwen S. Whitney2 

1
Department of Geography and Environmental Science, University of Reading, Reading, UK 

2
Department of Geography, Northumbria University, Newcastle-Upon-Tyne, UK 

 

There is mounting archaeological evidence for large, socially-complex Pre-European (pre-1492 AD) 

societies in regions across of the Amazon basin. The past impact of indigenous people on Amazonian 

ecosystems and the legacy of this impact on the modern forest are largely unresolved. This is partly 

due to the scarcity of palaeoecological records in this vast and spatially heterogeneous region. 

However, several pollen and charcoal records of past human impact have been generated from the 

savanna-forest mosaic landscape of the Llanos de Moxos, southwestern Amazonia. These records 

show Pre-European impacts ranging from relatively low forest clearance to full scale removal of 

woody resources. Many archaeologists and historical ecologists hypothesize that Pre-European 

inhabitants also managed forest resources to enhance provision of fruit, medicine, thatch, and other 

raw materials. Past agroforestry practices, it is argued, have created forests rich in economically 

useful taxa that persist into modern times. However, others have argued that impacts on forest 

composition would have been short-lived, and therefore any correlations between ancient 

occupation and richness of economic taxa are coincidental. Pollen analysis can provide a temporal 

record of vegetation change around archaeological sites, thus it is ideally suited to resolve questions 

of human impact on forest floristic composition. Here we explore the potential for and limitations of 

pollen analysis in detecting changes in abundance of economically useful forest taxa. We review 

evidence of past agroforestry in pollen records for a variety of past land use practices in the Llanos 

de Moxos. Detecting historical agroforestry is complicated by an abundance of economically useful 

taxa with specialised pollen dispersal mechanisms, by poorly resolved tropical pollen taxonomy, and 

by a non-analogue climate in Pre-European times. We conclude that a better understanding of Pre-

European forest management will require i) improvements in pollen identification of targeted 

economically useful taxa, ii) greater integration with complementary datasets such as phytoliths, 

botanical surveys and soil analyses, and iii) careful selection of sample locations that takes into 

account pollen catchment area. 

  



Holocene dynamic fire- vegetation- climate interactions through data/model 

comparisons 

Karen Halsall1, Richard Bradshaw1 and Fabienne Marret-Davies1 

1
School of Environmental Sciences, University of Liverpool, Liverpool, L69 7ZT, UK 

 

The relationship between fire, vegetation, climate and people is complex and still poorly 

understood. Projected changes in fire are expected to trigger biotic reorganisations and have broad 

consequences for land-surface feedbacks and the global carbon cycles. A deeper understanding of 

the long term effects of fire and why charcoal fragment quantities (proxy for fire events) vary 

throughout the Holocene can be tackled by comparing multi-proxy data with dynamic vegetation 

model outputs. Calibration between sites at the regional, national and global level for charcoal 

fragment data sets has not yet been fully achieved although recent advances using digital analysis 

continues to improve the use of this proxy in palaeoenvironmental reconstructions. This study has so 

far produced high resolution charcoal fragment and pollen data for a single U.K. ombrotrophic bog; 

developed new methods for multi-proxy preparation as well as digital analysis of charcoal fragments. 

This has been further tested on cores from bog, lake and forest hollow sites across Northern Europe 

and combined with pollen data to gain a better understanding of the drivers of environmental 

change. Analysis using R statistical package has shown that as yet unidentified circular fungal spores 

can be linked to time periods of disturbance during the Holocene for ombrotrophic bogs. 

 

  



Ecological functioning of zoo and phytoplankton communities across the Late 

Paleocene – Early Eocene hyperthermal events in the central Pacific and 

Atlantic Ocean 

Celestine Nwojiji1, Fabienne Marret-Davies1, Alessandro Tagliabue1 and Bryony Caswell1 

1
School of Environmental Sciences, University of Liverpool, Liverpool, L69 7ZT, UK 

 

This project will explore the functioning of communities recorded as microfossils throughout the 

hyperthermals using a multi-proxy approach such biostratigraphy, stable isotope stratigraphy as well 

as Biological Trait Analysis or (BAT). The main objective of the study is to use Biological Trait Analysis 

(BTA) to complete a novel analysis of changes in the biological traits (or characteristics) of 

communities undergoing extreme environmental change during the hyperthemals at various 

geographically discrete sites. The selected traits might include aspects of each taxon’s morphology, 

size, skeletal composition, life and feeding habits as well as life history. The result from these data 

will be translated to high resolution biostratigraphy and the systematic description of the identified 

biomarkers and finer age dating.  This will provide more insight into the current anthropogenic 

greenhouse effects on the marine/global ecosystem and assist in forecasting the first order changes 

in the future climate. There are numerous known global periods of extreme paleo-environmental 

changes (such as the Palaeocene – Eocene Thermal Maximum (PETM), and the Early Eocene Climatic 

Optimum (EECO)) that have the potential to improve our understanding of the ecological functioning 

during the warm climate. The materials for this research are being sourced from International Ocean 

Drilling Program (IODP) core repository. The following cores have been requested for the studies.  

ODP Leg 198 site-1209; Core 21H (Hole A), Core 20H (Hole B); ODP Leg 199 Site 1215, Cores 6H and 

8H (Hole A); ODP Leg 208 Site 1263, Cores 34X (Hole A)  20H, 22  and 23H, Site 1265  Cores 29H 

(Hole A) 24H, 23H and 22H (Hole A). 

  



Cool temperate to boreal subarctic: vegetation and climate changes on 

central Norway during the late Pliocene (ODP Site 642, Norwegian Sea) 

Sina Panitz1, Ulrich Salzmann1, Stijn De Schepper2, Bjørg Risebrobakken2, Matthew Pound1 

and Emma Hocking1 

1
Department of Geography, Faculty of Engineering and Environment, Northumbria University, Newcastle upon 

Tyne NE1 8ST, UK 

2
Bjerknes Centre for Climate Research, Uni Research Climate, Allégaten 55, N-5007 Bergen, Norway 

 

During the warmer-than-present late Pliocene (3.6-2.6 Ma), warming was particularly accentuated at 

high latitudes. Most recent data-model comparison studies identified weaknesses in the 

reconstruction of high latitude climate due to the insufficient resolution of terrestrial records.  

In order to resolve these uncertainties, we present a high-resolution vegetation and climate 

reconstruction for the arctic marine sediment core ODP Site 642B, Norwegian Sea for the late 

Pliocene. 

Our results show that vegetation alternated between boreal and diverse mixed forests. Peaks in the 

abundances of Pinus correlate with an increase in diversity, representing a wider distribution of 

forests. Increases in the proportion of Sphagnum correlate with decreases in Pinus which indicate an 

opening of the vegetation. In the early part of the late Pliocene (c. 3.6-3.3 Ma) a diverse boreal 

forest (Pinus, Picea, Sciadopitys and Tsuga) dominated on Norway with deciduous forest stands 

presumably growing along the coast (e.g. Corylus, Quercus) and low alpine vegetation covering 

higher mountain tops (Cupressaceae, Juniperus-type). The more frequent occurrence of warmth-

loving deciduous taxa (e.g. Carpinus, Carya) after glacial marine isotope stage M2 (c. 3.3 Ma) 

together with lower proportions of Pinus suggests the presence of an open cool temperate forest.  

As inferred from the pollen assemblages a warmer-than-present climate prevailed on Norway during 

the late Pliocene which is comparable to conditions found in southern Sweden today. 

  



A detailed palynological record of the Pliocene to Pleistocene transition from 

an outcrop section in Azerbaijan, western Caspian Sea: pollen, dinocysts, 

algae and more! 

Keith Richards1,2, Christiaan van Baak3, Arjen Grothe3, John Athersuch4, Antoine A. H. 

Wonders4 and William E. N. Austin5  

1
KrA Stratigraphic Ltd., UK 

2
Institute for Biodiversity and Ecosystem Dynamics (IBED), University of Amsterdam, The Netherlands 

3
Paleomagnetic Laboratory “Fort Hoofddijk”, Utrecht University, The Netherlands 

4
StrataData Ltd., UK 

5
School of Geography and Geosciences, University of St Andrews, UK. 

 

New palynological data are presented from an outcrop section in the Jeirankechmez river valley, 

Azerbaijan near the western coast of the Caspian Sea. The interval studied includes the upper part of 

the Pliocene Productive Series (PPS) and overlying Akchagyl Beds and has good age control, 

constrained by magnetostratigraphy and Ar/Ar dating of volcanic ashes. These show conclusively 

that the PPS to Akchagyl contact at this locality occurred close to 2.7 Ma, within the latest Pliocene. 

The PPS was deposited in a closed lacustrine basin, isolated from any marine influence. The 

overlying Akchagyl Beds represent a sig-nificant flooding event that extended as far as the western 

Black Sea region, and south-wards and eastwards into present-day Iran, Kazakhstan and 

Turkmenistan. The palynological (and other microfossil) records show evidence for marine, brackish 

and fully freshwater conditions that continued into the Early Pleistocene.  

Palynological data show that the lowermost beds of the Akchagyl contain exclusively freshwater, 

lacustrine assemblages, consistent with a pro-glacial lake that started to form to the south of the 

Ural Mountains region at the very end of the Pliocene (Zubakov 2006).  Reworked (mainly Mesozoic) 

palynomorphs also occur frequently, including northern Boreal-restricted forms (Aquilapollenites 

group), eroded by glacial scour and transported by melt-water. The initial Akchagyl transgression 

was a freshwater event caused by glacial meltwater outflowing into the Caspian Sea region.  

The first marine influence is evident from the presence of a low-diversity dinocyst suite, with several 

unknown forms present. A distinct benthonic foraminiferal assemblage also occurs, the “Cassidulina 

Beds” previously described from the region (e.g. Agalarova 1940; Agalarova et al. 1961; Mandelstam 

et al. 1962). New morpho-metric studies of these foraminifera provide clues as to the origin of this 

marine connection. Several cycles of deposition are visible within the Early Pleistocene, with 

evidence for marine, restricted marine, brackish and freshwater conditions. Dinocyst associations 

indicate several episodes of connection between the Caspian Sea and Black Sea. The study provides 

new insights into the evolution of the Caspian Sea and its influence upon water balance and 

connectivity within the Caspian, Black Sea and Mediterranean region. 

  



Oligocene vegetation vs. Glaciers: the battle for land in East Antarctica  

Stephanie Strother1, Ulrich Salzmann1, Francesca Sangiorgi2, Peter Bijl2, Alexander Houben2, 

Jorg Pross3, John Woodward1, Carlota Escutia4 and Henk Brinkhuis2 

1
Department of Geography, Faculty of Engineering and Environment, Northumbria University, Ellison Building, 

Newcastle upon Tyne, NE1 8ST, UK 

2
Department of Earth Sciences, Faculty of Geosciences Laboratory of Palaeobotany and Palynology (LPP), 

Utrecht University, Budapestlaan 4, Z310, 3584CD Utrecht, Netherlands 

3
Paleoenvironmental Dynamics Group, Institute of Earth Sciences, Heidelberg University, Im Neuenheimer Feld 

234, D-69120 Heidelberg, Germany 

4
Instituto Andaluz de Ciencias de la Tierra, CSIC-UGR Armilla, Spain 

 

Little is known about how Antarctic vegetation changed from the subtropical and temperate 

rainforests of the warm Eocene to the cold tundra shrubs of the Miocene. Here we present 

terrestrial palynology from site U1356 from Wilkes Land, East Antarctica (IODP 318) covering the 

Oligocene Epoch (33.9-23 Ma). The Oligocene assemblages are dominated by temperate 

forest/shrub vegetation inhabiting different altitudinal zones. These include a lowland cold 

temperate rainforest consisting of Casuarinaceae, Cyatheaceae, Nothofagus and Podocarpaceae and 

a high altitude tundra/shrubland comprising Microcachrys, Nothofagus and Podocarpaceae. 

Podocarpidites sp. occurs in higher abundance compared to other Antarctic sites (Ross Sea region, 

Antarctic Peninsula), which might point to a warmer climate on Wilkes Land. However, the 

amplitude of Podocarpus could be from a long-distance transport signal due to the location of site 

U1356, approximately ~300 km away from the coast. A greater number of reworked pollen grains 

possibly indicate climate deterioration and increased glacial activity starting at ~33 Ma. Though, 

increases in Phyllocladidites mawsonii and Dacrydiumites praecupressinoides suggest slightly warmer 

temperatures in the early Oligocene between ~33 and 31 Ma. A decline of Phyllocladidites mawsonii 

and Dacrydiumites praecupressinoides and absence of Proteaceae spp. are observed in the late 

Oligocene (~25-23 Ma). Through the late Oligocene the presence of Phyllocladidites mawsonii, 

whose nearest living relative is Lagarostrobos franklinii indicates trees still inhabited Wilkes Land in 

possibly sheltered areas and the full transition to a tundra environment had not yet occurred. The 

closest modern flora for Oligocene vegetation on Wilkes Land is Lake Johnston, Tasmania. 

Temperature reconstructions derived from the fossil pollen assemblages using the Coexistence 

Approach suggests mean annual temperatures between 6.7-13.7°C during the early Oligocene. The 

absence of Dacrydiumites praecupressinoides in most late Oligocene samples suggests a drop of the 

minimum annual temperatures to 5.8°C. 

  



Eutrophication of the western Tethys during the Bajocian (Middle Jurassic, 

170–168 Ma) 

Nickolas J. Wiggan1 and James B. Riding2  

1
Department of Earth Sciences, University of Cambridge, Cambridge, UK  

2
British Geological Survey, Nottingham, UK 

 

The Bajocian of the Middle Jurassic (170–168 Ma) was a critical interval in plankton evolution during 

which the coccolithophores and the dinoflagellates radiated rapidly, and planktonic foraminifera 

appeared for the first time. Together, this represents a major transition in the modern marine 

biosphere; however, the pattern and cause of this major plankton event remain poorly constrained. 

Marine palynomorphs have been analysed from the Middle Jurassic of southern Germany, where 

the Bajocian is expanded and largely complete. The Early Bajocian is characterised by low-diversity 

assemblages dominated by Dissiliodinium giganteum, and coincident with a major (Europe-wide) 

positive carbon isotope excursion. Existing work has linked this carbon isotope shift to a collapse of 

carbonate production and replacement by radiolarite cherts which has been inferred to represent a 

phase of eutrophication in the western Tethys (Bartolini and Cecca 1999). Our palynological data are 

consistent with this hypothesis. The extreme abundance of D. giganteum suggests that it exhibited 

blooming behaviour, as large algal blooms can form under eutrophic conditions. The prominence of 

D. giganteum is seen in coeval sections from the Carpathian Mountains (Gedl 2008), indicating that 

this species bloomed throughout the western Tethys during the Early Bajocian. Moreover, the 

unusually large size of D. giganteum (up to 150 μm) may be indicative of high nutrient levels as this 

can lead to an increase in phytoplankton cell size. 

In the middle Bajocian, D. giganteum declined in prominence and was replaced by a diverse flora of 

gonyaulacoid dinoflagellate cysts. Diversity dramatically increased through the Late Bajocian, with 

the first planktonic foraminifera also appearing at this time (Simmons et al. 1997). The cause of this 

phase of eutrophication is unknown but may be linked to oceanographic changes associated with 

the break-up of Pangaea and/or climatic changes in the Bajocian (Sucheras-Marx et al. 2015). High 

nutrient levels may also have facilitated the expansion of the coccolithophore genus Watznaueria 

which diversified significantly during the Early Bajocian and would go on to become the dominant 

coccolithophore genus for the remainder of the Mesozoic (Sucheras-Marx et al. 2015). 

 


