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Talk 
Dinoflagellate Cysts at the Cretaceous–Paleogene Boundary: Unlocking 

Biostratigraphy and Paleoenvironmental indices in the Bou Anguer Syncline 
(Middle Atlas) 

Chakir, S.1*, Slimani, H.2, Hssaida, T.3, Jaydawi, S.3, Khaffou, H.3 and Chafai, K.3!
1Geosciences, Environment and Associated Resources Laboratory, Faculty of Sciences Dhar El 
Mahraz, Sidi Mohamed Ben Abdellah University, Fes, Morocco 
2Department of Geology and Remote Sensing, Scientific Institute, Mohammed V University in 
Rabat, Morocco 
3Department of Geology, Faculty of Sciences Ben M’sik, Hassan II University Casablanca, Morocco 
*Corresponding author: chakir.sara.c@gmail.com 

 

This study presents a comprehensive palynological investigation of the Cretaceous–
Paleogene (K-Pg) boundary within the series exposed on the northern flank of the Bou 
Anguer syncline, situated in the Middle Atlas region of Morocco. The analyzed samples 
yielded exceptionally well-preserved and taxonomically diverse palynological 
assemblages, facilitating a detailed biostratigraphic and paleoenvironmental 
reconstruction. 

The identification of first and last occurrences (FOs and LOs) of dinoflagellate cysts 
has enabled, for the first time, a high-resolution chronostratigraphic framework for the 
Cretaceous–Paleogene interval within the bituminous-phosphatic series of the Amar Ou 
Moussa section. The upper Maastrichtian is delineated by a distinctive dinoflagellate cyst 
assemblage spanning from sample T1, collected from phosphate-rich facies, to sample T17, 
obtained from marl-dominated facies. The first occurrences of several index species, 
including !"#$"%&'()#*$*+,-*."$)% subsp. *."$)%, /)01(.$#)(-2(1)(3(, and 41(&'5#"65%3(-
&)#0"#(3(. Furthermore, the FOs of additional taxa such as 7&3)"$*.*+,-0(11(8, !(#&(3)11(-
%)&3(3(, !)#"$*.*+,- ,)$*3)##(.)+,, !)#"$*.*+,- %3#*(3+,, !"."%&'()#*$*+,- 1*0+,, 
41(&'5#"65%3(- "#$*.(3(, 9).1)5*(- 1)&3"6)#(3(, 9).1)5*(- 1"&'"&'"#(, 
:(.3)#."%&'()#*$*+,- cf.- 1(."%+,, :);)+.)65%3(- '5(1*.(, :);)+.)65%3(- *<)#<).).%*%, 
=')1"$*.*+,- )1".2(3+,, =(1()"65%3"$*.*+,- >+11*0"#,), ?).*$*.*+,- 2#(6*1), and 
@8"6'"%&'()#*$*+,- sp. complex of Benson (1976) further corroborate the upper 
Maastrichtian age for the T1–T17 interval. The upper part of the section, encompassing 
samples T18 to T28, is assigned to the basal Danian based on the FOs of key species, 
including !(#&(3)11(- 6"#.+3(A- /(.)(- 6(1*0"#.*6(A- :(.3)#."%&'()#*$*+,- #)*.'(#$3**A-
B).".*(%&'()#(-*."#.(3(A-(.$-C,&(2*$*.*+,-,(2'#*>).%*%D!





mailto:elysee.guede@univ-man.edu.ci
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Talk 
Dual nomenclature in dinoflagellates: emendation of the fossil-genus 
Stelladinium Bradford 1975 and a new species proposed as the fossil 

equivalent of Protoperidinium stellatum (Wall in Wall and Dale 1968) 
Balech 1994 

Head, M. J.1* and Mertens, K. N.2!
1Department of Earth Sciences, Brock University, 1812 Sir Isaac Brock Way, St. Catharines, 
Ontario, Canada 
2Ifremer, COAST, F‐29900 Concarneau, France 
*Corresponding author: mjhead@brocku.ca 

 

Dual nomenclature in dinoflagellates is underpinned by conceptual and practical 
considerations, allowing fossil- and non-fossil species to be named separately, even when 
they are linked by incubation studies and other methods or observations. This need arises 
largely because fossil- and non-fossil taxonomies are based on different stages of the life 
cycle and thus cannot be integrated at the generic level (Head et al., 2024). Today, all 
dinoflagellate taxonomists, whether studying living or fossil organisms, use the 
International Code of Nomenclature for algae, fungi, and plants (ICN; formerly the 
International Code for Botanical Nomenclature). The B').<').-!"$) and its predecessors 
have implicitly supported dual nomenclature through examples but without a clear 
explanation of how it operates. In July 2024, at the 20th International Botanical Congress 
in Madrid, Spain, two new articles were approved for incorporation into the latest ICN (the 
H($#*$- !"$)), which will be published in full in 2025. This updated !"$) explicitly 
introduces dual nomenclature, drawing on the critical distinction between ‘synonymy’ and 
the newly defined concept ‘taxonomic equivalence’ (Head et al., 2025). Based on this 
distinction, the unmistakable Cenozoic protoperidiniacean fossil-genus B3)11($*.*+, 
Bradford 1975 is emended following re-examination of the holotypes of B3)11($*.*+,-#)*$** 
Bradford 1975 (the type of the genus), B3)11($*.*+,- #">+%3+, Zonneveld 1997, and 
B3)11($*.*+,-(>)*- Matsuoka 1985. The cyst–theca relationship of B3)11($*.*+,- #)*$** is 
elucidated, and new observations of B3)11($*.*+,-$).3*6+1(3+, Uddandam et al. 2020 are 
provided. Furthermore, a new species of B3)11($*.*+, is proposed as the fossil equivalent 
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regression for the upper Maastrichtian; and 4) a proximal to coastal neritic, with three 
distinguished ecological phases at the K/Pg transition: pre-impact phase, catastrophic 
phase and recovery phase. The paleobiogeographic study showed three suites of dinocysts, 
indicating a temperate province with cold water circulation during the upper Campanian to 
the lower Maastrichtian, and a temperate to subtropical province from the upper part of the 
lower Maastrichtian to the upper Maastrichtian. At the K/Pg boundary transition, the rapid 
quantitative and qualitative changes of dinocyst assemblages, indicate a break 
paleoprovincialism, with alternating short pulses of cooling and warming. 

!"#"$"%&"'(

Jbari, H., Slimani, H., Chekar, M., Asebriy, L., Benzaggagh, M., Mahboub, I., Chakir, S. 2020. 
Campanian to Danian dinoflagellate cyst assemblages from the southwestern Tethyan margin 
(Tattofte section, western External Rif, Morocco): Biostratigraphic and paleobiogeographic 
interpretations. )*+,*-! '.! /#$#*'0'1#&%! #&2! /#$%&'$'(% 279, 104225, 
doi.org/10.1016/j.revpalbo.2020.104225. 

Jbari, H., Slimani, H. 2022. Paleoenvironmental and paleoclimatic changes during the 
LateCretaceous and Cretaceous–Paleogene (K/Pg) boundary transition in Tattofte, External Rif, 
northwestern Morocco: implications from dinoflagellate cysts and palynofacies. "#$#*'-'3$2!
31 (2), 334–357, doi.org/10.1016/j.palwor.2021.08.002. 

Slimani, H., Louwye, S., Toufiq, A. 2010. Dinoflagellate cysts from the Cretaceous–Paleogene 
boundary at Ouled Haddou, southeastern Rif, Morocco: Biostratigraphy, paleoenvironments and 
paleobiogeography. "#$%&'$'(% 34, 90–124, DOI: 10.1080/01916121003629933 

Slimani, H., Guédé, K.É., Williams, G.L., Asebriy, L., Ahmamou, M. 2016. Campanian to Eocene 
dinoflagellate cyst biostratigraphy from the Tahar and Sekada sections at Arba Ayacha, western 
External Rif, Morocco. )*+,*-! '.! "#$#*'0'1#&%! #&2! "#$%&'$'(% 228, 26–46, 
doi.org/10.1016/j.revpalbo.2016.01.003. 

Slimani, H., Benam, V.M., Ţabără, D., Aassoumi, H., Jbari, H., Chekar, M., Mahboub, I., M’Hamdi, 
A. 2021. Distribution of dinoflagellate cyst assemblages and palynofacies in the Upper 
Cretaceous deposits from the neritic Bou Lila section, External Rif (northwestern Morocco): 
Implications for the age, biostratigraphic correlations and paleoenviromental reconst. 4#3,&*!
4,53'/#$*'&1'$'$'(% 162, 101951, doi.org/10.1016/j.marmicro.2020.101951. 
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productivity indicated by a low abundance of heterotrophic dinoflagellates and under a 
regressive regime during the Eocene (Bartonian and Priabonian), followed by a more open 
intermediate neritic marine environment, but under a transgressive regime during the lower 
Oligocene (Rupelian).!

!"#"$"%&"'(

Mahboub, I., Slimani, H., Toufiq, A., Chekar, M., Djeya, K.J., Jbari, H., Chakir, S., 2019. Middle 
Eocene to Early Oligocene dinoflagellate cyst biostratigraphy and paleoenvironmental 
interpretations of the Ben Attaya section at Taza, eastern External Rif, Morocco. Jounal of 
African Earth Sciences 149, 154–169, https://doi.org/10.1016/j.jafrearsci.2018.08.006. 

Slimani, H., Mahboub, I., Toufiq, A., Jbari, H, Chakir, S., Tahiri, T., 2019. Bartonian to Priabonian 
dinoflagellate cyst biostratigraphy and paleoenvironments of the M'karcha section in the 
Southern Tethys margin (Rif Chain, Northern Morocco). Marine Micropaleontology 153, 
101785, https://doi.org/10.1016/j.marmicro.2019.101785. 

 

!  

https://doi.org/10.1016/j.jafrearsci.2018.08.006
https://doi.org/10.1016/j.marmicro.2019.101785
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Talk 

New dinoflagellate cysts from the Upper Cretaceous of Egypt 

Soliman, A.1* and Slimani, H.2!
1Department of Geology, Faculty of Science, Tanta University, Tanta 31527, Egypt  
2Department of Geology and Remote Sensing, Scientific Institute, University Mohammed V of 
Rabat, Avenue Ibn Batouta, P.B. 703, 10106 Rabat-Agdal, Morocco  
*Corresponding author: ali.soliman@science.tanta.edu.eg 

 

Diverse and well-preserved assemblages of organic-walled dinoflagellate cysts have 
been recovered from the Upper Cretaceous of Egypt. Among the abundant dinoflagellate 
cyst assemblages, the three species K$".3"6'*3*.(-)1>)*(15*, K$".3"6'*3*.(-"#.(3( (Family 
Ceratiaceae) and =).3($*.*+,-$(>(>*5().%) (Familly Gonyaulacaceae) are described. The 
two K$".3"6'*3*.( species are unique by having a granulate periphragm and three 
prominent horns. The horns are truncated distally and devoid of striae, ridges and 
perforations. K$".3"6'*3*.(-)1>)*(15* is characterized by a weakly expressed tabulation on 
the pericyst, indicated by the occasional presence of sutural lines or low ridges indicating 
the cingulum (two transverse ridges) at plate boundaries. K$".3"6'*3*.(-"#.(3( differs by 
its clear tabulation, which is corniform gonyaulacoid. =).3($*.*+,- $(>(>*5().%) is 
characterized by having a distinctive cavate apical horn and cavate sutural crests with lace-
like perforations in the periphragm.!

Based on the current material, the described taxa have short stratigraphic ranges and 
may therefore be considered as stratigraphic markers: K$".3"6'*3*.(- )1>)*(15* and 
K$".3"6'*3*.(-"#.(3( (late Santonian); =).3($*.*+,-$(>(>*5().%) (latest Maastrichtian). 

  



mailto:Chafai.khaoula@gmail.com/
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Poster 
Callovian–Kimmeridgian palynology and palaeobiogeography of the 

Essaouira-Agadir Basin (Moroccan Atlantic Margin) 

Jaydawi, S.1*, Hssaida, T.2, Yousfi, M. Z. 3, Chakir, S. 4, Chafai, K. 2 and Khaffou, H.2 
1Department!of Geology6 Faculty of Sciences/Mohammed V University in Rabat, Av. Ibn Batouta, 
B.P. 1014, Rabat, Morocco! 
2Department!of Geology, Faculty of Sciences Ben M’Sick/Hassan II University of Casablanca, 
Morocco 
3Department of Petroleum Laboratory, National Office of Hydrocarbons and Mining, 34, Av. Al 
Fadila, CYM, Rabat, Morocco 
4Department!of Geology, Faculty of Sciences Dhar El Mahraz/Sidi Mohamed Ben Abdellah 
University, Fes, Morocco 
*Corresponding author: soukaina.jaydawi@fsr.um5.ac.ma  

 

Numerous geological studies have focused on the sedimentary basins of the Moroccan 
Atlantic margin, driven by their potential hydrocarbon and the abundance of well-
exposed and rich fossiliferous outcrops.  

The Agadir−Essaouira Basin is a Mesozoic−Cenozoic sedimentary basin, part of the 
Tethyan Realm, precisely belonging to the Central Atlantic province which extends the 
Tethys westward. The material studied originates from five boreholes (GTE-1, MKL-110, 
NDK-2, NDK-3 and ESS-1) located at the center the basin along an East−West axis. The 
organic residue of the studied samples revealed a diverse dinoflagellate cyst assemblage 
with specific associations incorporating globally recognized marker taxa. 

The Early Callovian is distinguished by species such as: !3).*$"$*.*+,- 6",>(<**A-
!3).*$"$*.*+,-6".3*.++,A-!3).*$"$*.*+,-6"#.*2)#+,A-/*6'($"2".5(+1(8-%)11E""$**, and 
C,&1)3"%&'()#*$*+,-G(#*%&*."%+,. The Late Callovian is characterized by the presence of 
marker cysts including: !",&"%*3"%&'()#*$*+,- &"1".*6+,A- @.$"%6#*.*+,- 2(1)#*3+,-
4".5(+1(65%3(- 6).3#*6"..(3(A- :*)%>)#2*(- 1*)%>)#2).%*%A- N(.()(- 3'5%(."3(. The Early 
Oxfordian is marked by the association of species including: 4".5(+1(65%3(- ;+#(%%*6( 
subsp. ;+#(%%*6(, ?'5.6'"$*.*"&%*%- 61($"&'"#(A- B6#*.*"$*.*+,- 6#5%3(11*.+,A-
B5%3),(3"&'"#(-(#)"1(3(A-B5%3),(3"&'"#(-&).*6*11(3( and J#*6'"$*.*+,-%6(#>+#2').%).   

mailto:soukaina.jaydawi@fsr.um5.ac.ma
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The Late Oxfordian to basal Kimmeridgian is characterized by an association of 
dinoflagellate cysts including: !#*>#"&)#*$*.*+,-21">(3+,A-/*6'($"2".5(+1(8O-&(..)+,A-
/"E.*)%&'()#*$*+,- &"153#*6'+,A- @2,".3"$*.*+,- &"15&1(6"&'"#+,A- @.$"%6#*.*+,-
2(1)#*3+,A-4"6'3)"$*.*(-,+3(>*1*%A-=)#*%%)*(%&'()#*$*+,-&(.."%+,A-=#"1*8"%&'()#*$*+,-
(.(%*11+,A- B6#*.*"$*.*+,- 6#5%3(11*.+,A- B5%3),(3"&'"#(- (#)"1(3(A- B5%3),(3"&'"#(-
&).*6*11(3(A-B+#6+1"%&'()#*$*+,-G)%3*3+,A- - -B5%3),(3"&'"#(-O-$(G)5*,  and N(11"$*.*+,-
M#+3<%6'**. 

Our associations have been correlated with those in contemporary basins within other 
paleogeographic realms, contributing to the formulation of a global paleobiogeographic 
pattern. This pattern complements previous research on the distribution of dinoflagellate 
cysts during the Callovian−Early Kimmeridgian time interval. 
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Poster 
Palynological and paleoenvironmental changes during the Aptian-

Cenomanian of the onshore Agadir basin, southwestern Moroccan Atlantic 
Margin 

Maatouf, W.1* and Hssaida. T.2 
1Department of Petroleum Laboratory, Office National des Hydrocarbures et des Mines, 34, 
Avenue Al Fadila, CYM, Rabat, Morocco 
2Department of Geology, Faculty of Sciences Ben M’Sick, University Hassan II, Casablanca, 
Morocco  
*Corresponding author: maatouf.wafaa@gmail.com 

 

The micropalaeontological content of the Middle Cretaceous (Upper Aptian-Lower 
Cenomanian) sediments from the Tamzargout, Taghrout sections and the EGA.1 well, are 
the target of palynostratigraphic and palaeoenvironmental analyses. The collected samples 
yielded a rich and well-preserved palynological content dominated by dinoflagellate cysts, 
allowing a high biostratigraphic resolution. Based on the recorded bio-events and on 
comparisons with other paleogeographic domains, an age is suggested. The late Albian-
early Cenomanian transition was only recognized in the EGA.1 well, while the Aptian-
Albian transition, early to mid Albian and mid to late Albian are defined in the Tamzargout 
section, the Taghrout section and in the EGA.1 well. The recorded associations are similar 
to those of adjacent basins and of the Tethyan and Atlantic realms. The vertical distribution 
of organic matter in the sediments of the Agadir Basin compiled with the 
paleoenvironmental proxies made it possible to identify an Albian transgression and 
several distinct paleoenvironmental intervals. Marine neritic environments with fluctuating 
eustatic levels, as reflected by the continental and oceanic influences, were recognized. 
Thus, the late Aptian - early to mid Albian recorded the transition from a littoral 
environment to a middle to outer neritic environment. The mid to late Albian shows littoral 
conditions resulting from a regressive regime evolving towards an outer neritic 
environment. Finally, the late Albian to early Cenomanian transition is characterized by a 
middle neritic environment influenced by continental inputs. 
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Poster 
Biostratigraphy and paleoenvironmental evolution of the Upper Miocene 
sedimentary deposits from the Salé region (Moroccan Atlantic Margin): 

Insights from palynological investigations 

Tmimne, I.1*, Slimani, H.1, Țabără, D.2, Aassoumi, H.3, Soliman, A.4, Aboutofail S.1 and 
Talih, A.1 

1Geo-Biodiversity and Natural Patrimony Laboratory, (GEOBIO), Scientific Institute, Departement 
of Geology and Remote Sensing, Mohammed V University in Rabat, Avenue Ibn Batouta, P.B. 703, 
10106 Rabat-Agdal, Morocco. 
2“Al. I. Cuza” University of Iaşi, Department of Geology, Iaşi, Romania. 
3Laboratory of Cartography and Digital Technology, Department of Earth Sciences, Faculty of 
Sciences, University Abdelmalek Essaâdi, Tetouan, Morocco. 
4Department of Geology, Faculty of Science, Tanta University, Tanta 31527, Egypt  
*Corresponding author: e-mail: geoimad73@gmail.com 

 

The palynological study of the Ain Hajjaj section, located on the northern margin of the 
Gharb Basin and within the South Rifian Corridor (northern Atlantic margin of Morocco), 
aims to date the marly deposits and reconstruct their paleoenvironmental evolution over 
time. This region represents a key stratigraphic archive due to the well-preserved 
sedimentary records, offering valuable insights into the oceanic, climatic, and biological 
dynamics that shaped the Moroccan Atlantic Basin.  

A Late Miocene age, particularly the Tortonian-Messinian transition is assigned to the 
section of successive appearances and disappearances of key dinocyst species, such as 
K&)#6+1"$*.*+,- "#*).%+,, F5%3#*6'"%&'()#"&%*%- %",&'"%(, and B)1)."&),&'*8-
(#,(2)$$".).%*%. This transition is also reflected in fluctuations within palynological 
assemblages, indicating environmental shifts influenced by oceanic water mass dynamics 
and circulation changes. 

Paleoenvironmental interpretations, based on quantitative analyses of palynomorphs 
and palynofacies, reveal an alternation between inner and outer neritic environments, 
associated with oxygenation/anoxia fluctuations. Palynological ratios, including W/C 
(warm-water/cold-water dinocyst ratio), IN/ON (inner-neritic/outer-neritic dinocyst ratio), 
and S/D (sporomorph/dinocyst ratio), highlight phases of marine transgression, ocean 
stagnation, and hydrodynamic restriction events. Correlation with calcium carbonate 

mailto:geoimad73@gmail.com
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The high-resolution biostratigraphic zonation of the Wilcox Group we established for 
the eastern Gulf Coast Plain indicates that extinction events associated with the PETM 
begin within the Upper Tuscahoma Formation rather than the Tuscahoma-Hatchetigbee 
boundary, as originally interpreted in the historical reports. Shifts in the palynological 
assemblages indicate that the subtropical, humid lowland forest and swamp 
paleodepositional environments of the middle to late Paleocene at our study locations were 
rapidly replaced by shallow water, neritic paleodepositional environments at the onset of 
the PETM, consistent with eustatic sea level rise caused by global warming. These results 
help to refine regional paleo-coastline reconstructions across the Paleocene/Eocene 
boundary. 

 

!  
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Miocene (14–12 Ma). Now, we are trying to know what should we do if there are no 
montane conifers in the pollen records, e.g., in the Eocene Niubao Formation, Lunpola 
Basin in the Central TP, as a hot plot to be given the birth of the high TP (around 4.5-5.5 
km) studied previously, however based on our created new method, the mountains seem to 
be no higher than 2.5 km. In the future, we plan to apply these methods to investigate the 
uplift history of the Pamir region in the northwest TP. This research aims to provide a 
comprehensive understanding of the uplift history of the entire TP and its connections with 
the westerlies and biodiversity. 
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Talk 
A unique freshwater ecosystem of Eocene age in the Bultu-Zile locality 

(Southern Pontides, Türkiye) 

Raynaud, B.1*, Akkiraz, M. S.2, Boura, A.1, Hoorn, C.3, Botté, P.4, Montheil, L.4, Kaya, 
M.5, Ocakoğlu, F.6, Métais, G.1, Beard, K. C.7 and Licht, A.4!

1Centre de recherche en paléontologie - Paris, Centre national de la recherche scientifique, Muséum 
national d’histoire naturelle, 57 rue Cuvier, CP38, 75005 Paris, France 
2Department of Geological Engineering, Kütahya Dumlupınar University, Evliya Çelebi Yerleşkesi, 
Kirazpınar, Kütahya Tavşanlı Yolu 10. km, 43100 Kütahya/ Türkiye 
3Department, Institute for Biodiversity and Ecosystem Dynamics, Universiteit van Amsterdam, 
1098 XH Amsterdam, Netherland 
4Centre de recherche et d’enseignement des géosciences de l’environnement, Centre national de la 
recherche scientifique, Technopôle de l'Arbois-Méditerranée, BP80, 13545 Aix-en-Provence, 
France 
5Department of Geological Engineering, Middle East Technical University, Ankara, 06800, Türkiye 
6Department of Geological Engineering, Eskişehir Osmangazi University, Büyükdere, 26040 
Odunpazarı/Eskişehir, Türkiye 
7Biodiversity Institute, University of Kansas, 1345 Jayhawk Blvd, Lawrence, KS 66045, United 
States of America 
*Corresponding author: benjamin.raynaud@mnhn.fr 

 

In the early Paleogene, Eurasia comprised three main mammalian biogeographic 
provinces: Western Europe, Asia and Balkanatolia – the latter being a low-topography 
archipelago that now includes Anatolia and the Balkans. Several endemic mammal taxa, 
such as Embrithopoda, Pleuraspidotheriidae, and several Marsupialia inhabited this 
archipelago. Around 40 Ma, this fauna was replaced by allochthonous taxa from Asia 
including Hyracodontidae, Brontotheriidae, Amynodontidae, Anthracotheriidae, 
Bachitheriidae and Cricetidae. 

This study aims to determine whether there is a correlation between this faunal turnover 
and the paleofloral composition of Balkanatolia during the Eocene. Here we characterise 
the paleoenvironmental conditions and paleovegetation prior to the 40 Ma faunal turnover 
by studying the stratigraphic record at the locality of Bultu-Zile (Tokat province, Southern 
Pontides, Türkiye). At this site, characterized by a >25 m thick lignite sequence (Beynamaz 
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Talk 
Pre-Aptian vegetation history of the Lusitanian Basin (Portugal) 

Wheeler, A.1*, Heimhofer. U.1, Krencker, F.-N.1 and Gravendyck, J.2!
1Leibniz University Hannover, Institute of Earth System Sciences, Section Geology, Callinstraße 
30, 30167 Hannover, Germany 
2Bonn Institute for Organismic Biology, University of Bonn, Meckenheimer Allee 170, 53115, 
Bonn, Germany 
*Corresponding author: alex.thomas.wheeler@gmail.com 

 

The pre-Aptian nearshore deposits of the Lusitanian Basin in Western Portugal record 
the apex of low-latitude gymnosperm-dominated floras immediately preceding the 
widespread radiation of angiosperms. A series of outcrops studied along the coast near 
Ericiera record a sequence spanning from the uppermost Valanginian to the Late 
Barremian. The aim of this study is to reconstruct the terrestrial floras of this interval and 
gain insights into palaeoenvironmental and palaeoclimate changes. An updated strontium 
isotope stratigraphy allows for a much better understanding of the timing of floral 
assemblage changes. 

The pollen-spore ratio is high throughout the section, mainly due to high abundances of 
!1(%%"&"11*%- (Cheirolepidiaceae) in most samples. @8)%*&"11).*3)%- is high in abundance 
(over 50% in some samples) in the basal part of the section (Valanginian to mid-
Hauterivian) before decreasing rapidly to near-absence in the upper part of the section. 
Pinacean bisaccate pollen (=*.+%&"11).*3)%T- is shows variable abundance throughout the 
section but is highest in the Barremian-aged limestones of the Ribeira de Ilhas Formation. 
Araucariaceae, Podocarpaceae, Cupressaceae and Sciadopityaceae are low in abudance but 
appear consistantly throughout the section. Gnetaleans and Erdtamanithicaleans are rare. 
Angiosperms (!1(G(3*&"11).*3)%A- ?)3*,"."6"1&*3)%A- 7%3)#"&"11*%) are also very rare but 
appear more consistantly in the upper part of the section and tricolpate specimens have 
been observed in the Barremian. The pollen is representative of upland and coastal forests 
that are dominated by xerophytic elements.!

Spores show their highest diversity at the base (uppermost Valanginian) of the studied 
section representing ferns (mainly Cyathaeaceae/Dicksoniaceae, Schizaeaceae, 
Gleicheniaceae and Dipteridaceae/Matoniaceae) and lycophytes. Schizeacean ferns 
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represented by !*6(3#*6"%*&"#*3)%- increase in abundance again in the upper (Barremian) 
part of the section. The observed diversity and abundance of the spore assemblage is 
strongly influenced by transport processes and sea level changes. These spores reflect 
coastal lake or marsh habitats, or the ground cover of the gymnosperm forest communities. 
Results are consistent with similar records indicating a warm dry to seasonal climate. 
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Talk 
The Roman to medieval landscape transformation at Aardenburg (southern 

Netherlands) based on palynology and diatom analysis 
André, C.1*, de Ruijsscher, D.2, De Clercq, W.2, Bogemans, F.3, Van de Vijver, B.4,5, 

Storme,!A.6 and Louwye, S.1!
1Department of Geology, Ghent University, Krijgslaan 281-S8, B-9000, Ghent, Belgium 
2Department of Archaeology, Ghent University, Sint-Pietersnieuwstraat 35,B-9000,Ghent,Belgium 
3Geological Survey of Belgium, Royal Belgium Institute of Natural Sciences, Jennerstreet, 131000, 
Brussels, Belgium 
4Meise Botanic Garden, Nieuwelaan 38, 1860, Meise, Belgium,  
5Department of Biology, University of Antwerp, Universiteitsplein 1, 2610, Wilrijk, Belgium 
6Ruben Willaert nv, Ten Briele 14.15, 8200, Sint-Michiels, Belgium 
*Corresponding author: coralie.andre@ugent.be 

 
The region of Bruges (Flanders, Belgium) was an important economic and cultural 

centre during the Late Middle Ages due to its maritime connection to the North Sea. This 
connection was only possible via a large tidal channel called the Zwin. Along this tidal 
channel smaller towns developed, one of these was Aardenburg (Zeeland, The 
Netherlands), which developed from a Roman castellum to become one of the important 
medieval towns in the hinterland of Bruges. The region gradually waned possibly due to a 
combination of economic, political, and environmental factors. The unstoppable silting up 
of the Zwin tidal channel especially led to the disappearance of the medieval cultural 
maritime landscape, which is now buried under a thin layer of marine clay. Although 
historically well documented, the evolution of the region from an archaeological, 
geological and paleoenvironmental context was until recently lacking.  Aardenburg’s 
continuous occupation during the first millennium AD and its location on a Pleistocene 
sand ridge bordering the coastal plain, provided a unique opportunity to investigate the 
natural dynamics of the coastal evolution and how human activity influenced the 
development of the Zwin region. For the first time, palynological and diatom assemblages 
of two sequences in Aardenburg were studied for the assessment of the evolution of the 
local and regional environments prior to the arrival of the Romans until medieval times. 
The results reveal landscape evolution in relation to woodlands, peat bogs, coastal 
environments and human presence, consistent with previous regional landscape evolution. 
A distinct increase in marine influence is observed during the Middle Roman period to the 
early medieval times, when human activities played a significant role. The coastal 
environment evolved towards a more open landscape with an increase in agricultural taxa 
during high medieval times, which is in accordance with the expansion of the town and the 
reclamation of the coastal landscape in the region.  
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During the Early PPNB phase (10,500-10,300 cal yr BP), the rise in the “grazing-resistant 
plants” group pollen frequencies (7.3'),*% type, Q)11*% type, !(#$++% type, !).3(+#)( 
indet., !*#%*+, type, @6'*."&%, I(.3'*+,A-and-possibly Lactuceae), along with the high 
concentration of coprophilous/pyrophilous fungal spores (!'()3",*+,, ="$"%&"#( 
*.()V+(1*%, B"#$(#*( type) evidence that grazing and fire activity constituted the primary 
drivers of vegetation shaping at Kharaysin. Consistently, the presence of cereals (Cerealia 
type), the remarkable representation of Fabaceae indet., as well as pollen linked to the 
“ruderal weeds” group (F)1*"3#"&*+, type, H(1G( type, H).3'( type, =(&(G)# type, 
="152".+,- (G*6+1(#) type, ?(.+.61+% type, ?+,)8, among others) represent a locally-
disturbed open environment. 
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it accounts for 50–70%. The most abundant trees and shrubs include =*.+% (maximum 
73%), S+)#6+%-#">+# type (20%), =*6)( (10%), 7>*)% (10%), L(2+% (7%), S+)#6+%-*1)8 
type (5%), 71.+% (4%), Q)3+1( (2.5%), and !"#51+% (2%). Herbaceous taxa are character-
ized by Asteraceae (25%), Chenopodiaceae (9%), Polypodiaceae (8%), Cyperaceae (5%), 
7#3),*%*( (5%), and Poaceae (3%).!

The pollen record indicates a significant ecological shift around 7000 cal BP, transi-
tioning from herbaceous, drier-climate vegetation to Mediterranean and temperate forest 
cover, consistent with regional speleothem data. The lower section of the profile shows 
evidence of aquatic habitats, with taxa such as Potamogetonaceae, 71*%,( type, and :),.(-
,*."#, indicating freshwater to brackish conditions. This aquatic signal aligns with find-
ings from other eastern Adriatic sequences, which suggest fluctuating water levels driven 
by both climatic variability and sea-level changes. The occurrence of =%)+$"%'*<()( eu-
glenid in this interval may point to episodes of high precipitation and intensified erosion, 
reflecting a dynamic and hydrologically active landscape. This phase is followed by a sharp 
decrease in sedimentation accumulation rates around 6500 cal BP, indicative of a transition 
in depositional environments, potentially linked to regional geomorphic stabilization or 
reduced terrestrial input. Elevated charcoal concentrations in the lower part of the profile 
further suggest increased fire activity, possibly linked to both natural events and anthropo-
genic influences. Such charcoal peaks have been linked in other studies to early human 
activity, including land clearing and slash-and-burn practices.!

This study highlights the importance of integrating palynological, sedimentological, ge-
ochemical, mineralogical, and geophysical approaches to disentangle the complex narra-
tive of Holocene climatic variability and human-environment interactions in coastal re-
gions. Moreover, this work emphasizes the central role of palynology as a powerful tool 
for reconstructing past environments, particularly in regions where the complex interplay 
of natural and anthropogenic factors leaves a challenging sedimentary signature. 

!  
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Talk 
Assessment of modern pollen, non-pollen palynomorphs and vegetation 

relationships in the cultural landscapes of central Tunisia: a tool for 
enhancing palaeoenvironmental reconstructions in semi-arid environments 

Cabral, R.1*, Miras, Y.2, Gammar, A.3, Abaza, K.3, Ejarque, A.4, Dubost, L.2 and 
Lebreton, V.1!

1Histoire Naturelle des Humanités Préhistoriques (HNHP), Muséum national d’Histoire naturelle, 
Paris, France 
2Histoire Naturelle des Humanités Préhistoriques (HNHP), CNRS, Paris, France 
3Biogéographie, climatologie appliquée et dynamiques environnementales (BICADE), Université 
de la Manouba, La Manouba, Tunisia 
4Institut des Sciences de l’Évolution de Montpellier (ISEM), CNRS, Montpellier, France 
*Corresponding author: rafael.cabral@edu.mnhn.fr 

 

The Mediterranean landscapes of the central Tunisian Dorsale have been attractive areas 
for human groups throughout the Holocene. Present cultural landscapes vary along 
altitudinal and human gradients, resulting in a heterogeneous landscape mosaic. Despite 
their fundamental role in reconstructing landscape shaping processes from 
paleoenvironmental data, no studies on modern pollen-vegetation relationships have been 
published so far in the Tunisian Dorsale. Besides, the relationship between Non-Pollen 
Palynomorphs (NPP) and local vegetation or land use has never been described in the 
region. This modern calibration will improve paleoenvironmental reconstructions using 
multiple complementary bioindicators to better understand past plant and fungal diversity 
under anthropogenic forcing.  

Around the village of Aïn Bou Sadiaa (Siliana governorate), we collected 58 modern 
moss, soil, root, and dung samples in association with a #)1)GW-of landscape metrics and 
descriptions of the surrounding vegetation. Following three altitudinal gradients, sampling 
sites ranged from lowland E($*%-(~400 m a.s.l.) to mid-elevation sclerophyllous forests on 
the X>)1-Bargou (~800 m a.s.l.). We present the data collected for open (e.g., Mediterranean 
grassland), shrubby or semi-open (e.g., matorral, thalweg shrubland), closed (e.g., 
sclerophyllous forest, riparian forest) and agricultural (e.g., huerta, parkland) landscapes. 
These transects also cross landscape units subject to a strong gradient of human impact 
linked to a variety of agropastoral practices.!

mailto:rafael.cabral@edu.mnhn.fr
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Talk 
The palynology and entomology of bat faeces and hyena dropping at the 

Zerga Esker of the Mauritanian Adrar 

Leroy S.A.G.1,2*, Whitehead, P.F.3 and Lamarche B.4,5!
1Aix Marseille Univ, CNRS, Minist Culture, LAMPEA, UMR 7269, 5 rue du Château de l’Horloge, 
13094 Aix-en-Provence, France 
2School of Environmental Sciences, University of Liverpool, Liverpool, L69 7ZT Lancashire, UK  
3Landscape consultant. Moor Leys, Little Comberton, Pershore, Worcestershire, WR10 3EH, UK 
4Département des Sciences Naturelles, Ecole Normale Supérieure de Nouakchott, Mauritanie  
5Current address: 24 rue Joseph Le Brix, 29200 Brest, France 
*Corresponding author: suzleroy@hotmail.com 

 

Bat synecology is notoriously hard to comprehend. Here, we propose a method 
encompassing many aspects of the bat ecosystem, i.e. the combined study of pollen and 
insects in its faeces (guano) together with vegetation surveys. In 1998-2004, we sampled 
recent and sub-recent guano of an insectivorous bat, ?'*."&",(-,*6#"&'511+,-(Brünnich 
1782), which accumulated in a cave in an Ordovician Esker on the Adrar Plateau of 
Mauritania at the southern limit of the Sahara. This region is largely unexplored and was 
closed to field work for many years. The results indicate foraging not only near the esker, 
but also in small settlements at least 30 km away from their roost, such as in Chinguetti 
and Atar, as well as in the oases. The entomofauna include species attracted to artificial 
lights. Pollen analyses reveal that the bats visited both natural and cultivated landscapes 
including temporary cultivation in grayir. Individual guano samples were often 
characterised by different pollen taxa, indicating different flowering periods. The bats were 
thus not only influenced by and dependant on the highly erratic sequences of vegetational 
development after very irregular precipitation, but also on human activities. Findings of 
parasites, probably from the bats, provide some additional indication of bat vigour. One 
hyena dropping found in the same cave provided a pollen spectrum with large amounts of 
Poaceae, which is interpreted as the result of scavenging on herbivorous animals. Our 
multidisciplinary approach is a powerful tool with which to reconstruct various aspects of 
a delicate desert ecosystem, on which bats, a service-provider mammal by control of insect 
populations, closely depends. 
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Talk 
Integrating Modern Pollen Distribution and Marine Sediments for 

Paleoenvironmental Reconstruction in Southern Morocco 

Tadoumant, S.1*, Bouimetarhan, I.2, Baqloul, A.3, Hssaisoune, M.1,2,3 Reddad, H.4 and 
Bouchaou, L.1,3!

1Department of Geology, Ibn Zohr University, Agadir 80035, Morocco.  
2Department of Biology, Faculty of Applied Sciences, Ait Melloul 86153, Morocco. 
3International Water Research Institute (IWRI), Mohammed VI Polytechnic University (UM6P), 
Ben Guerir 43150, Morocco. 
4Department of Geography, Sultan Moulay Slimane University, Beni Mellal 23020, Morocco. 
*Corresponding author: tadoumant.sokaina@gmail.com 

 

Understanding past climate and environmental changes requires linking terrestrial and 
marine records. This study examines the geographical distribution of modern pollen in 
southern Morocco and its representation in marine sediments to refine paleoenvironmental 
reconstructions. Using a palynological and geochemical approach, we assess pollen 
transport mechanisms and their implications for past vegetation dynamics. The results 
show that Asteroideae, Cichorioideae, Poaceae, and Cyperaceae dominate the pollen 
assemblages, with Olea/Phillyrea marking semi-arid zones and 7#2(.*(- %&*."%( being 
unique to southern Morocco. Coastal areas show an abundance of Cichorioideae and 
Chenopodiaceae, while high-altitude regions contain S+)#6+%, 7#3),*%*(, and =*.+%. In 
hyper-arid zones, J(,(#*8, 7%&'"$)1+%, 76(6*(, and R*<*&'+%Y35&) pollen are more 
prevalent. !

To evaluate past climate impacts on vegetation, high-resolution marine sediment cores 
off Agadir were analyzed. The results reveal that increasing aridity from 619 to 940 CE, 
possibly linked to a positive NAO phase, coincided with vegetation degradation due to 
expanding human activities, particularly pastoralism and agriculture. 7#2(.*(- %&*."%(, 
Cichorioideae, and Asteroideae pollen increased significantly during the Arab expansion 
(~700 CE), reflecting intensified land use and landscape modification. This study 
underscores the importance of integrating modern pollen distribution with marine sediment 
records to refine interpretations of past climate variability and human-environment 
interactions in southern Morocco.  
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period of increased anthropopression for this area, beyond the spread of the Wielbark 
culture was the turn of the 12th and 14th centuries. At that time, the Teutonic Order had 
built a castle on the right bank of the Nogat river, which became their main residence. This 
had a huge impact not only in terms of changing the landscape, but also in terms of 
disturbing the natural environment. During the period of the Teutonic Order's presence in 
the area, Dabrówka Malborska Lake was intensively exploited. An extensive system of 
mills and canals was developed to ensure that water flowed into the moat around the castle. 
As a result, the water level of the lake was lowered, which is reflected in the changing 
nature of the bottom sediments and the succession of vegetation recorded in them. The 
period of the Migrantion and the Early Middle Ages is marked by a hiatus, probably the 
result of the destruction of the sediments caused by the lowering of the water level in the 
lake. 
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Poster 
Climate change impacts on endemic species in the central part of Morocco 

Tadoumant, S.1*, Baqloul, A.2, Hssaisoune, M.1,2,3 and Bouchaou, L.1,2!
1Department of Geology, Ibn Zohr University, Agadir 80035, Morocco.  
2International Water Research Institute (IWRI), Mohammed VI Polytechnic University (UM6P), 
Ben Guerir 43150, Morocco. 
3Department of Biology, Faculty of Applied Sciences, Ait Melloul 86153, Morocco. 
*Corresponding author: tadoumant.sokaina@gmail.com 

 

Current research places a pivotal focus on understanding the impact of climate change 
on key climatic parameters, particularly temperature and precipitation. These elements 
directly connect to vegetation, agriculture, and the livelihoods of individuals, emphasising 
the crucial nature of this research. The investigation utilises modern pollen analysis as an 
environmental indicator, to understand the intricate relationships between pollen 
distribution, current vegetation and climate change factors in central Morocco. The case 
study aims to provide valuable insight into the profound impacts of climate change on 
endemic species with a specific focus on the argan tree (7#2(.*(-%&*."%(). The analysis 
reveals a complex interplay of climatic factors influencing surface pollen distribution. 
Severe drought, desertification and soil degradation have altered vegetation composition 
across the investigated area, identifying a shift towards steppe vegetation dominated by 
Cichoroideae, Poaceae, and Cyperaceae. Different clusters based on pollen assemblages 
reflect diverse plant communities influenced by varying climate types from semi-arid to 
desertic conditions. Furthermore, the study focused on the degradation of the argan tree, a 
key endemic species in the region, caused by climate change and human activities such as 
overgrazing and deforestation. The argan tree with ecological, botanical, economic, and 
social importance, faces challenges from prolonged drought, rising population pressure and 
expanding pastoral activities. 

!
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Talk 
A marine palynological assemblage from the late Ordovician of Saudi Arabia 

Cesari, C.1*, Vecoli, M.1, Lanfranchi, A.1 and Hughes, G.1!
1Saudi Aramco, Dhahran, Saudi Arabia 
*Corresponding author: christian.cesari@aramco.com 

 

Palynological investigations conducted on drill core samples from Northern Saudi 
Arabia yielded marine assemblages of Late Ordovician age. The studied section consists 
of two main lithostratigraphic units, namely the Sarah Formation and the Quwarah Member 
of the Qasim Formation in descending stratigraphic order. 

In the studied wells, the palynological assemblages from the glaciogenic Sarah 
Formation are either dominated by sphaeromorph acritarchs or by veryhachiids, suggesting 
a restricted, and/or proximal marine depositional setting, respectively. The common 
occurrence of reworked palynomorphs from the underlying Ordovician succession, is a 
clear indication of the erosive events occurring during the Hirnantian glaciation in Saudi 
Arabia. Based on the occurrence of the acritarchs B('(#*$*(-,+.0(#*$(, @G*33*(-#),"3(, and 
Q)#",*(-61*&)(3(, the age of the Sarah Formation is constrained to the Hirnantian (O1A 
Palynosubzone of Saudi Aramco). !

The upper part of the Quwarah Member is represented by a shale-dominated interval 
varying in thickness mostly due to the Hirnantian glacial differential erosion occurring at 
its top. Palynological assemblages recovered from this unit are relatively similar across the 
study area and are usually dominated by chitinozoans, indicating a marine depositional 
setting, except in one location, where a cryptospore-rich assemblage, suggestive of a more 
proximal setting, was recorded. The occurrence of the acritarchs K#$"G*6*$*+,-
)1)2(.3+1+, together with the chitinozoans 7.65#"6'*3*.(-,)#2( and J(.+6'*3*.(-)1".2(3(-
clearly indicates the upper part of the late Katian Ancyrochitina merga biozone of Northern 
Gondwana, corresponding to the upper part of the O1B-I Palynosubzone of Saudi Aramco. 
This age assignment suggests that the upper Quwarah shale unit represents the youngest 
sediments deposited before the onset of the Hirnantian glaciation. Regional correlation 
indicates that this unit is probably equivalent to Katian shales of the Ghelli Formation in 
Eastern Central Iran.!
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Talk 
Nypa-like pollen from the Cenomanian of Egypt 

El Atfy, H.1*, Jaramillo, C.2 and Bomfleur, B.1!
1Palaeobotany Group, Institute of Geology and Palaeontology, University of Münster, Münster 
48149, Germany 
2Smithsonian Tropical Research Institute, Ancón, Republic of Panama 
*Corresponding author: helatfy@uni-muenster.de 

 

A new aquatic plant assemblage from the Bahariya Formation, Egypt comprising 
macrofloral and palynofloral assemblages associated with Z5&(-like pollen that probably 
represents a mangrove vegetation, could be one of the oldest plant biomes with such 
characteristics. This data provides a sophisticated model of ecological conditions during 
the deposition of the Bahariya Formation.!

A detailed confocal laser microscopy of the Z5&(-like display different characteristics 
when compared with extant Z5&( pollen. Such a conclusion leads to the assumption that 
these pollen didn’t represent B&*.*<"."6"1&*3)% and show a high similarity to 
@6'*,"."6"1&*3)%, a pollen that likely represents Nymphaceae. This is important as the 
macroflora retrieved from the Bahariya Formation witnessed a reasonable record of 
Nymphaceae. Data support previous reconstructions indicating warm, humid, tropical-like 
conditions while coastal and mangrove settings interrupt the prevailing arid to semiarid 
climatic conditions. 
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Talk 
Changes in Average Miospore Size Through the Silurian and Devonian 

Ellefson, E.1*, Leslie, A.1 and Wellman, C.2!
1Earth and Planetary Science, Stanford University, 450 Jane Stanford Way, Stanford, USA 
2Biosciences, University of Sheffield, Western Bank, Sheffield, United Kingdom 
*Corresponding author: edellefs@stanford.edu 

 

An increase in spore size is a well-known feature of the Devonian plant fossil record. 
Early land plant spores were generally small (<50 microns in diameter), but maximum 
sizes had increased dramatically by the end of the Middle Devonian. This increase has 
often been linked with the initial evolution of heterospory and large megaspores, but it also 
encompasses many apparently homosporous taxa with intermediate spore size ranges (100-
200 microns in diameter) which are rare outside of the Devonian. The late Early through 
Middle Devonian then represents one of the most unusual intervals in the plant 
palynological record, but the exact nature, timing, and geographic extent of the trend 
towards larger spores is unclear. We compiled spore corpus diameter measurements in 
published Silurian and Devonian palynofloras from modern North America, Europe, South 
America, Africa, the Middle East, Australia, and China to explore when this spore size 
increase occurs and whether it occurs globally or regionally. We find that large spores are 
generally characteristic of the Middle Devonian with increases in spore size beginning in 
the Pragian seen in areas with complete data sets (North America, Europe, South America, 
Africa and the Middle East). Across regions, shifts in spore size are associated with taxic 
turnover, where late Early to Middle Devonian increases reflect the appearance of larger 
spore genera combined with the loss of smaller ones. Though the turnover varies between 
regions with different regions showing turnover of different genera. Consistent with this, 
increasing spore size appears to be an active trend in regions with appropriate sampling, 
reflecting a shift in the mean and distribution of spore sizes rather than simply an increase 
in maximum size. Our data then suggests that the larger spore’s characteristic of the late 
Early to Middle Devonian are a globally synchronous phenomenon that likely reflects 
changes in plant ecology towards the end of the Early Devonian that favored the evolution 
of larger spores. 
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distribution of !"#"11(%&'()#*$*+, suggests localisation in nearshore habitats, possibly 
limited to warm-water environments (palaeo-tropics to subtropics). Our results further 
emphasise the hidden high-level taxonomic diversity among “acritarchs” and place loricate 
protists in Cambrian marine communities. 
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Talk 
The palaeoenvironment and palaeoclimate of the Late Triassic: a 

comparative palynological study of the North Sea and Barents Sea. 

Heydenrych, S.1,2*, Jolley, D.1, Vieira, M.3 and Hartley, A.1!
1School of Geosciences, Meston Building, Aberdeen University, Aberdeen, UK 
2PetroStrat Ltd, Wales, UK 
3Aker BP, Oslo, Norway 
*Corresponding author: shaan.heydenrych@petrostrat.com 

 

The Triassic period (251.9–201.4 Ma) was a critical interval in Earth's geological 
history, occurring between the end-Permian (EPE) and end-Triassic (ETE) mass extinction 
events. Characterized by significant climatic, tectonic, and biotic transitions, this period 
saw the re-establishment of gymnosperms, evolving depositional environments dominated 
by large fluvial systems, and the fragmentation of Pangaea. This study examines Triassic 
palynological assemblages from 6 wells in the North Sea and Barents Sea basins to 
reconstruct Late Triassic palaeoenvironmental conditions and vegetation changes leading 
up to the ETE. Both regions contain thick Triassic terrestrial deposits associated with large-
scale fluvial systems. Statistical analysis (DCA) of palynomorph assemblages indicates 
that fluvial and floodplain-dominated ecosystems prevailed in the North Sea, while a tide-
dominated deltaic environment characterized the Barents Sea. Comparisons of vegetation 
groups from each basin, integrated with Global Circulation Models (GCMs), reveal distinct 
depositional settings and palaeoclimates primarily influenced by water availability. 
Relative wet-dry climate curves derived from multivariate statistical analysis of 
sporomorph assemblages provide insights into broader global climate trends during the 
Triassic and help constrain the temperature and precipitation ranges of Triassic vegetation. 
These findings improve our understanding of Late Triassic vegetation and climate 
dynamics at higher latitudes, shedding light on the environmental factors that shaped 
ecosystems during this period and influenced ecosystem stability prior to a mass extinction 
event. 
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abundance of phytoclasts and amorphous organic matter showing well the continental 
influence. 

Correlated with the study of Ichnofacies, the variation of palynofacies assemblage 
suggests a deep marine environment in a turbiditic system with a continental influence 
marked by high quartz contents, abundance phytoclasts and the richness in amorphous 
organic matter associated with genera and species of dinocysts characteristic of deep 
marine environments. 
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Talk 
New species of zygnemataceae from the Late Ordovician of Saudi Arabia: 

Implications for plant evolution 

Strother, P.1*, Vecoli, M.2, Cesari, C.2 and Wellman, C. H.3!
1Department of Earth and Environmental Sciences, Boston College, Weston, MA, USA 
2Saudi Aramco, Dhahran, Saudi Arabia 
3School of Biosciences, University of Sheffield, Sheffield, England 
*Corresponding author: strother@bc.edu 

 

BA recently described assemblage from the Upper Ordovician of Saudi Arabia contains 
species of zygospores that show clear and distinct morphological similarity to extant 
species of zygnematacean freshwater algae. These ancient zygospores are characterized by 
distinctive rimmed pores and reticulate wall patterns (Herkomorphitae) that match younger 
fossils, and, in some cases, living zygospores of zygnematacean algae. The similarity of 
some reticulate-walled forms with !5,(3*"%&'()#( and /*635"3*$*+, is problematic 
because these genera are considered by many palynologists to be members of the 
Prasinophyceae, a predominantly marine group. These new zygospores occur together with 
cryptospore tetrads and dyads that are considered to be terrestrially derived. In addition, 
H"5)#*(, a member of the exclusively non-marine group Euglenophyceae, is abundant, 
again, indicating a freshwater provenance to these zygospores. Phylogenetic studies now 
indicate that the Zygnematales, the clade that includes Zygnema, is sister to the land plants. 
True land plants (as evidenced by their spore proxies -J)3#(')$#(1)3)%, ?*,"%"3)3#(%, and 
7,>*3*%&"#*3)%) and Zygnematales are now shown to co-occur in the Hirnantian (Late 
Ordovician). Zygnema is not ancestral to the land plants – molecular phylogeny dictates 
only that the common ancestor of these two clades must have existed prior to the Late 
Ordovician. This result indicates, for example, that the selective forces that were involved 
in the algal-embryophyte split did not include environmental forcing due to the late 
Ordovician glaciation. It also indicates that gene losses, which are extensive in extant 
species of the Zygnemataceae, probably occurred prior to the Late Ordovician, not over the 
intervening geological span to the Recent. 
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Talk 
On the nature of cryptospore tetrad and dyad enclosures 

Taylor, W.A.1*, Strother, P.2, Wellman, C.H.3 and Vecoli, M.4!
1Department of Biology, University of Wisconsin – Eau Claire, Eau Claire, WI, USA 
2Department of Earth and Environmental Sciences, Boston College, Weston, MA, USA 
3School of Biosciences, University of Sheffield, Sheffield, England 
4Saudi Aramco, Dhahran, Saudi Arabia 
*Corresponding author:  taylorwa@uwec.edu 

 

Exosporal walls occur in many different groups of aquatic algae and land plants. They 
are particularly common in Late Ordovician to early Silurian cryptospore assemblages as 
exemplified by the species distributions of P)1(3*3)3#(% and 7>$*3+%$5($+% in eastern 
Laurentia, Saudi Arabia, and elsewhere. If exosporal walls (envelopes) surrounding dyads 
and spore tetrads represent the remains of a spore mother cell (SMC) wall, then their 
presence would indicate derivation from plant sporangial tissue. If, on the other hand, such 
envelopes are the remains of an algal zygote wall, then there is no guarantee that these 
cryptospores are derived from embryophytes. Here, we assess to what extent spore wall 
development in extant bryophytes can be shown to be homologous to exosporal wall 
topology and structure in Paleozoic tetrads and dyads, including those found in sporangial 
clusters of Late Ordovician and Early Devonian age. This requires making a distinction 
between tightly adherent envelopes and more loosely attached, ornamented saccate 
envelopes. An additional complication come from uncertainty of developmental maturity 
of enveloped in situ tetrads and dyads in fossil sporangia. This leads to the probability that 
the present state of morphological and topological diversity seen in Late Ordovician to 
early Silurian dispersed cryptospores may reflect their provenance from both embryophytic 
and algal sources. Some species of enclosed cryptospore dyads and tetrads may belong to 
a derived, charophyte lineage that was paraphyletic to the land plants, but that possessed 
the developmental capacity to deposit a sculptured sporopolleninous wall. This would have 
conferred the enclosed haploid spores with desiccation resistance and protection from the 
damaging effects of UV-B radiation without the need for an enclosing sporangium and 
functional tapetum. 
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Poster 
Palynological Evidence of the Middle-Late Jurassic Clastic Deposition in the 

Herodotus Basin and including a Palaeoclimatic Interpretation 

Tanrıkulu, S.1*!
1Research & Development Centre, Turkish Petroleum Corporation, Ankara, Turkey 
*Corresponding author: stanrikulu@tpao.gov.tr 

 

Eratosthenes Sea Mount (ESM) is a carbonate platform in the Eastern Mediterranean 
Sea. Two important basins for oil and gas exploration at the west and east of the ESM are 
the Levantine and the Herodotus basins, respectively. The depositional history of the 
Herodotus Basin for the Mesozoic was considered as a deep marine environment composed 
of basal carbonates of ESM. 

In this study, a recently acquired deep-sea well data in the Herodotus Basin provide 
detailed age and depositional environment emphasizing a probably different depositional 
past for the region. Palynology is used as main biostratigraphical tool, since the 
depositional sequence is mostly composed of clastics, particularly shales. Palynological 
analyses yielded approximately 600 m thick clastic deposition of the Middle-Upper 
Jurassic. Palynological assemblage includes both terrestrial spores and pollen (e.g. 
!(11*(1(%&"#*3)%-$(,&*)#*,-!D- 3#*1">(3+%,-@8)%*&"11).*3)%- 3+,+1+%, !1(%%"&"11*%-spp., and 
@&')$#*&*3)%-spp.), fresh water algae (Q"3#5"6"66+%->#(+.**-and !'","3#*1)3)%-,*."#), and 
marine dinoflagellates (e.g. ?'5.6'"$*.*"&%*%- 61($"&'"#(, 4".5(+1(65%3(- ;+#(%%*6(A-
!3).*$"$*.*+,- 6",>(<**A- !#*>#"&)#*$*.*+,- 21">(3+,A- K1*2"%&'()#*$*+,- &(3+1+,A-
=)#*%%)(*%&'()#*$*+,-&(.."%+,A-and B).".*(%&'()#(-;+#(%%*6(). Based on palynological 
assemblages, the deposition took place in a shallow marine to brackish water environment. 
Samples yielded @&')$#*&*3)% spp. while lacking any bisaccate pollen grains implying a 
possibly hot palaeoclimate. On the other hand, dinoflagellate assemblages include mild to 
hot water dwelling (=)#*%%)(*%&'()#*$*+,- &(.."%+,, B5%3),(3"&'"#(- (#)"1(3), 
F5%3#*6'"%&'()#*.(-"#>*0)#(, 4".5(+1(65%3(-;+#(%%*6(, and =(#)"$*.*+,-cf. 6)#(3"&'"#() 
taxa supporting the possible hot palaeoclimate. 

. 
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Talk 
Biostratigraphic characterisation of “mid” Cretaceous sandstones from the 

Norwegian Sea 

Mullins, G. L.1* and Roberts, D1.!
1PetroStrat Ltd, Parc Caer Seion, Conwy LL32 8FA, United Kingdom 
*Corresponding author: gary.mullins@petrostrat.com 

 

A recent (2024), multi-disciplinary study has investigated the “mid” Cretaceous, 
Coniacian to Albian, sandstones from offshore mid Norway. These sandstones, assigned to 
the Blålange and Langebarn Formations (~Lange Formation equivalent) and including the 
Coniacian to Turonian-aged Lysing Member, are mainly gravity flow deposits intercalated 
with “contourites” in cored sections. In the Norwegian Sea, these Cretaceous sandstones 
feature in established developments (e.g. Aerfugl) and recent discoveries (e.g. Egyptian 
Vulture, Warka, Dvalin North). A total of 31 wells and 1 sidetrack have been investigated 
in a study area extending from the Gimsan Basin and Sklinna Ridge in the south, across 
the Halten and Dønna Terraces, Grinda Graben and Revfallet Fault Complex, to the Utgard 
and Grønøy Highs and Vestfjorden Basin in the north. Biostratigraphy provides the 
stratigraphic framework for reservoir geology (core description, petrography, QEMSCAN, 
reservoir quality, fairway mapping), seismic interpretation and heavy mineral provenance 
analysis. This framework was achieved through using vintage data and palynology slide 
review and new palynology and micropalaeontology analyses to delineate sequence-based 
time slices. The emphasis here is on the biostratigraphic component of the study, including 
demonstrating the use of reworked occurrences to identify possible sources of sedimentary 
material to support provenance interpretations. This has been achieved through the 
construction of a database based primarily on palynology. This database demonstrates a 
complex picture of recycled material derived from intra-Cretaceous sediments through to 
Carboniferous and rarely older. Combined with the generation of robust timeslices, the 
pattern of reworking through time can be explored across the study area. 
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Stage. Recently, some MWG members conducted fieldwork in Tercis, and performed high-
resolution sampling for integrated stratigraphic studies (dinoflagellate cysts, calcareous 
nannofossils, planktonic and benthic foraminifera, carbon isotopes, and orbital cyclicity). 
The newly collected samples yielded diverse dinoflagellate cyst assemblages, including 
stratigraphically important forms. The ranges of individual dinoflagellate cyst taxa were 
compared with the cyst record previously reported from Tercis and from other selected 
Campanian–Maastrichtian successions. Preliminary results revealed that two of the 
dinoflagellate cyst formal boundary markers have limited utility, either having their HOs 
high above the Maastrichtian GSSP level (BD- 6(#.(#G".).%*%, BD- ,(5*), or not being 
geographically widespread (!D-'"##*$+,). Therefore, of the formal cyst markers of the 
boundary, only the disappearance of ?()3*()$*.*+,-3#+.6*2)#+, and of ?D-)G*33*2#(3*( are 
considered to be still valuable. Our results confirm that the characteristics of the base of 
the Maastrichtian needs to be revised. Fortunately, a number of other dinoflagellate cyst 
events, such as the HOs of !"#".*0)#( "6)(.*6(, 4*11*.*( '5,)."&'"#(, K$".3"6'*3*.( 
6"%3(3(, I).(%6+% 6)#(3*"*$)%, and the LOs of !1($"&58*$*+, &(+6*#)3*6+1(3+,, !D-
%()&3+,, !D-G)##+6"%+,, 41(&'5#"65%3(-)8&(.%(, and of 4D-&(1(, can potentially be helpful 
in determining the location of the base of the Maastrichtian. The actual biostratigraphic 
significance of these cyst events, however, has not yet been fully explored and requires 
further research. The next step at Tercis will be the use of a denser sampling interval and a 
detailed comparison of the ranges of particular dinoflagellate cyst taxa with those 
documented in other highly-resolved studies strictly tied to chronostratigraphy. 
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Poster 
Biostratigraphy Integrated Study and Significance of Wanaea verrucosa 

Zone in Saudi Arabia 

Helal, M. T.1*, Cesari, C.A.1, Bu Khamsin, A. H.1 and Mikellidou, I.1 
1Saudi Aramco, Dhahran, Saudi Arabia 
*Corresponding author: Murtadha.Helal@aramco.com 

 

Twelve palynological samples from a cored subsurface succession assigned to the 
Dhruma Formation of Saudi Arabia revealed diverse and well preserved palynological 
assemblages including dinoflagellate cysts, fern spores, and gymnosperm pollen, such as 
!(11*(1(%&"#*3)%- $(,&*)#*, !D- 3#*1">(3+%, !3).*$"$*.*+,- %)11E""$**, and N(.()(-
G)##+6"%(.  

Palynological data corroborates earlier geological and stratigraphic models indicating a 
Bathonian – Bajocian (Middle Jurassic) age for the studied stratigraphic interval. The First 
Downhole Occurrence (FDO) of !3).*$"$*.*+,- %)11E""$** and N(.()(- G)##+6"%( 
suggests correlation with the N(.()(- G)##+6"%( Zone of Riding et al. (2010). This 
correlation is further supported by the nanno- and microfossil assemblages, including 
B(1&*.2"&"#)11(-&52,()(, N(3<.(+)#*(->(#.)%*(), and /*%6"#'(>$+%-%3#*(3+%. 

Initially, Helby et al. (2004) and Partridge (2006) considered the N(.()(-G)##+6"%( 
Zone to be restricted to the early/middle Bathonian. This study, however, supports Riding 
et al. (2010) age emendation of N(.()(-G)##+6"%( Zone, confirming that the zone spans 
the late Bajocian to early Bathonian stages of the Middle Jurassic.  

Our findings not only highlight the significance of ND-G)##+6"%( as a local age marker 
in the Arabian Plate, but also do reveal its cosmopolitan distribution, demonstrating its 
usefulness for correlation of Saudi Arabian Middle Jurassic sequences with coeval 
successions in European and Australian sedimentary basins. 
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that define the early Moscovian age. This biostratigraphic interval is outlined only in 
southern Ukraine. !

Our study also presents paleoenvironmental reconstruction and paleoclimatic 
implications of the northern Gondwanan Realm.  

!!!
Figure 1. Significant biostratigraphic marker taxa from the Carboniferous deposits of the Moesian 

and Scythian platforms (scale bar - 30 μm). A. ?&'@,8/'3,1*8!81*/>#&*/>'3:8;!B. 
A*33:5'8,8/'3,1*8!&,1,2:8; C. B3,/#31,1*8!+*1:81:8; D. B3,C:,13,1*8!13,/*31,1:8; E. 

4,53'3*1,5:$#1,8/'3,1*8!&'0,$,8. 

(

!"#"$"%&"(

Clayton, G., Coquel, R., Doubinger, J., Gueinn, K.J., Loboziak, S., Owens, B., Streel, M. 1977. 
Carboniferous miospores of Western Europe: illustration and zonation. 4*2*2*$,&(*&! D! ),<=8!
7*'$'(,85>*!9,*&81 29, 1–71. 
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of the data from DINOSTRAT: (1) the (paleo)latitudinal spread and evolutionary history 
of modern dinocyst taxa; (2) the evolutionary patterns and paleolatitudinal spread of 
dinoflagellate cyst (sub)families; (3) a selection of key dinocyst events which are 
particularly synchronous. DINOSTRAT and palsys.org open up dinocyst 
micropaleontology for the world and allow evaluation of dinoflagellate cyst taxonomy and 
biostratigraphy, specifically the (1) regional consistency of stratigraphic ranges and 
therewith robustness of dinocyst biostratigraphy; (2) complications in taxonomic concepts 
and (3) reproducibility of the data we generate. I intend to convince the audience to 
contribute to palsys.org and DINOSTRAT in the future, with comments, species 
descriptions, images publications and suggestions. 
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Talk 
Digitizing collections to unlock the full potential of Palynology 

Jaramillo, C.1*, Punyasena, S. W.2, de Alba, D.1, Alveo, R.1, Arcila, A.1, Bermudez, J.1, 
Bustos, J.1, Caballero-Rodriguez, D.1, Cardenas, K.1, Caro, D.1, Carvajal, F.1, Castañeda, 
M.1, Chaves, S.1, D’Apolito, C.3, Diaz-Jaramillo, A.1,  Diaz, L.1, Gomez, L.1, León, M.1, 
Lopera, P.1, Lopez, M. A.1, Lopez, P.1, Mander, L.2,  Martinez, J.1, Moreno, C.1, Moreno, 

E.1, Neyra, E.1, Orosco, B.1, Ortiz, J.1, Ossa, N.1, Ovalle, N.1, Ovalle, C1, Plata, A.1, 
Romero, I.1,5, Scudeiro, B.1, Silane A. F. Caminha, D. S.4, Tejada, A.1, Valle, V. D. 1 and 

Wood, T.1!
1Smithsonian Tropical Research Institute, Balboa, Ancón, Panama City, Panamá 
2University of Illinois Urbana-Champaign, Urbana, Illinois, USA 
3Universidade Federal do Acre, Rio Branco, Acre, Brazil 
4The Open University, Milton Keynes, UK 
5Universidade Federal de Mato Grosso, Cuiaba, Mato Grosso, Brazil 
6Smithsonian National Museum of Natural History, Washington DC, USA 
*Corresponding author: Jaramilloc@si.edu 

 

Palynology is a century-old practice, contributing data to various fields, from geology 
to medicine and forensics.  Palynological analyses are highly time-consuming and involve 
visually finding, identifying, and counting thousands of palynomorph grains on microscope 
slides. These analyses are especially challenging in high-diversity tropical settings. 
Fortunately, the development of deep learning and the capability to digitize entire 
microscope slides have allowed palynology to enter a new era. Foundational to this 
transformation is building solid digital collections that can be achieved by digitizing 
herbaria collections. We are digitizing the Smithsonian palynological collections, 
which contain ~17,000 species, most of which are Neotropical taxa in the 4#('(,-="11).-
!"11)63*".. This digital product consists of high-resolution images of different types—
transmitted light, differential interference contrast, and optical superresolution 
(Airyscan)—which will be freely available and lay the groundwork for training deep-
learning models and applying novel image analysis to palynomorph morphology. Image 
quality matters, so we outline the best practices we have developed throughout the years 
of imaging and experimentation. High-resolution imaging of palynological collections 
holds the key to unraveling the full potential that the study of pollen and spores can offer). 
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Talk 
First ultra-high-resolution dinoflagellate cyst study of the sapropelic Nicola 

bed, Monte San Nicola, Sicily; type area for the Quaternary System 

Radmacher, W.1, * and Head, M.J. 2 

1Polish Academy of Sciences, Institute of Geological Sciences 
2Brock University, Canada 
*Corresponding author: ndkrol@cyf-kr.edu.pl 

 

The Global boundary Stratotype Section and Point (GSSP) that defines the Quaternary 
System, Pleistocene Series, Lower Pleistocene Subseries, and Gelasian Stage is located in 
the Mediterranean region at Monte San Nicola, approximately 10 km NNW of Gela, Sicily. 
The GSSP, dated to 2.58 Ma, is placed at the base of a marly layer directly overlying the 
microlaminated ~20-cm-thick Nicola bed. Trace fossils within this extensively studied bed 
reveal fluctuating dissolved oxygen levels in both pore and bottom waters during deposi-
tion, highlighting the dynamic relationship between climate variability and seafloor venti-
lation. Abundant planktonic foraminiferal tests, particularly of K#>+1*.(-+.*G)#%( imaged 
by X-ray 3D computed tomography, additionally show (quasi-)periodic fluctuations within 
the Nicola bed that reflect changes in the mixed (upper) layer of the water column, with a 
frequency measuring hundreds of years. Forcing by short-term oscillations of the climate 
system, or the long-term modulation of solar cycles, may be responsible. Studies are ongo-
ing because our results require calibration using traditional micropaleontological ap-
proaches. 

Meanwhile, an ultra-high-resolution investigation of dinoflagellate cyst from the same 
interval has been undertaken to understand the complex climatic signals indicated by K#Y
>+1*.(-+.*G)#%(. Preliminary results from near-continuous 1-cm sampling throughout the 
sapropelic Nicola bed reveal regular fluctuations in the concentrations of :*.2+1"$*.*+,-
,(6'()#"&'"#+, and K&)#6+1"$*.*+,-*%#()1*(.+,. Modern distributions of these species 
are associated with variations in sea-surface salinities and nutrient levels, suggesting sim-
ilar fluctuations during Nicola bed deposition. High abundances of :D-,(6'()#"&'"#+, 
today are associated with reduced salinities and elevated nutrient levels as found in estuar-
ies and near river inflows. K&)#6+1"$*.*+,-*%#()1*(.+, is today found across mild-tem-
perate–tropical environments, with high relative abundances being recorded at nearshore 
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Neogene Climate Resilience in Eastern Guatemala: Preliminary Multi-proxy 

Evidence for Persistent Tropical Conditions in the Lake Izabal Basin 
Anyanna, L. V.*, Ogunsakin, O. M., Oboh-Ikuenobe, F. E.and Obrist-Farner, J.!

Department of Earth Sciences and Engineering, Missouri University of Science and Technology, 
Rolla, MO, USA 
*Corresponding author: Lva8pz@mst.edu 

During the late Miocene to Pliocene transition, several significant global environmental 
changes occurred, yet proxy records from Central America for this time interval are 
virtually non-existent. This study provides the first paleoenvironmental and 
paleoecological reconstruction using the sediment record from the Lake Izabal Basin in 
eastern Guatemala, focusing on geochemical and palynofacies data from drill cuttings from 
the Colorado-1 oil industry well. Principal components analysis (PCA) of five significant 
elements, namely Ti, Si, K, Al, and Ca, explain nearly 86% of the variance in the 
geochemical data.  The PCA results and PC time-series plots show a strong correlation 
among the detrital elements (Ti, Si, K, Al) and an inverse relationship between detrital 
elements and Ca. Variability in this relationship reflects alternating terrestrial input and 
carbonate precipitation. Palynofacies analysis suggests a fluvial-deltaic depositional 
setting dominated by phytoclasts (~90%) while amorphous organic matter and 
palynomorphs represent ~9% and ~1% of the particulate organic matter, respectively. The 
low diversity palynomorphs identified are indicative of highland and lowland tropical 
forest elements, coastal vegetation, and pteridophytes, while a brief arid phase (800–900 
m) interpreted from the PC time-series plots, with higher amounts of amorphous organic 
matter and reduction in phytoclasts, may be linked to the Pliocene cooling trend associated 
with the closure of the Central American Seaway. However, the persistence of moisture-
dependent taxa suggests ecosystem resilience, possibly due to continuous Caribbean 
moisture sources. Tectonic activity, such as the uplift of the Mico Mountains and San Gil 
Hill (~4 Ma), and erosion most likely played a major role in the basin’s sedimentation 
history and contributed to increased sediment supply. This is reflected by the presence of 
prograding clinoforms observed in seismic reflection profiles and an increase in coarse-
grained deposits after the brief arid phase. This study provides critical insights into Central 
America’s paleoenvironmental history and tropical ecosystem responses to past climate 
transitions.  
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Preservation and interpretation of pollen from ruminant fossil coprolites - 

examples from Europe and Africa 

Noryśkiewicz, A.M.1* and Badura, M.2!
1Department of Environmental Archeology and Human Paleoecology, Institute of Archaeology, 
Faculty of History, Nicolaus Copernicus University in Toruń, Szosa Bydgoska 44/48, 87-100 Toruń, 
Poland  
2Laboratory of Palaeoecology and Archaeobotany, Department of Plant Ecology, Faculty of Biology, 
University of Gdańsk, Wita Stwosza 59, 80-308 Gdańsk, Poland 
*Corresponding author: anorys@umk.pl 

 

Ruminant coprolites are a valuable, and sometimes the only, source of information on 
past animal husbandry, including the type of fodder used. 

The research material consisted of coprolites from two sites in different regions of the 
world: Europe (Poland) and Africa (Sudan). In both cases the finds were classified as faecal 
material from herbivores, ruminants, more specifically sheep/goats. The material was 
examined for macroscopic remains, but it was so badly decomposed that the study was 
unsuccessful. Thus, the only way to learn about the diet of the animals was through pollen 
analysis. 

Samples from Poland dating from the early Middle Ages (9/10th Century) were obtained 
from archaeological excavations on a small artificial island in Lake Paklicko Wielkie. The 
coprolites were waterlogged and showed signs of mineralisation. The coprolites from 
Africa were charred and were obtained from a vessel deposited in a grave dated to the 
Kerma Culture period (c. 2050-1750 BP) and located in the Bayuda desert.!

All samples were treated with the standard preparation for pollen analysis according to 
the nature of the material. The aim of the study was to answer a number of questions. Were 
the animals free to use the vegetation present in the region? Were the animals housed and 
fed with human-provided food? Would the faeces collected allow identification of the 
season?  

In both cases a different pollen picture was obtained. The Polish site yielded very 
diverse material, each with a relatively high pollen concentration. The samples from Africa, 
on the other hand, were almost pollen free, with occasional heavily damaged grains.  
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!
Figure: Location and dynamics of the Peruvian Lomas. A. Location across the Peruvian coast; B. 

Well-defined seasonality; C. Fog and vegetation distribution. 
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Wildfire and vegetation history in the Asian Summer Monsoon marginal 

zone revealed by microcharcoal since the last interglacial 

Wang, Z.1, 2, Miao, Y.1,2*, Zhao, Y.1,2, Zou, Y.1,2, Zhang, Z.1,2 and Yang, S.3!
1Key Laboratory of Ecological Safety and Sustainable Development in Arid Lands, Northwest 
Institute of Eco-Environment and Resources, Chinese Academy of Sciences, No. 320 Donggang 
West Road, Lanzhou, Gansu Province, China 
2University of Chinese Academy of Sciences, No.1 Yanqihu East Road, Huairou District, Beijing, 
China 
3Key Laboratory of Western China’s Environmental Systems (Ministry of Education), College of 
Earth and Environmental Sciences, Lanzhou University, No. 222 Tianshui South Road, Lanzhou 
730000, Gansu Province, China 
*Corresponding author: miaoyunfa@lzb.ac.cn 

 

Here, we systematically investigate paleofire activity and vegetation evolution over the 
past 130 ka by analyzing microcharcoal records based on the automatic detection method 
from four loess-paleosol profiles (Luochuan and Lingtai from Loess Plateau, and Xinshi 
and Chuanzhusi from Eastern Tibetan Plateau) in the climatically sensitive East Asian 
monsoon marginal zone. Integrated with modern process validation from 73 surface 
sediment microcharcoal samples, we elucidate the spatiotemporal heterogeneity of climatic 
drivers governing the fire ecosystem in this monsoon-arid transition belt. Key findings 
reveal contrasting mechanisms across latitudinal gradients: In typical monsoon-dominated 
regions (Luochuan and Lingtai), fire activity exhibited an inverse relationship with 
monsoon precipitation during MIS5-MIS3,! where cold-dry conditions facilitated 
herbaceous expansion. The increasing precipitation in MIS3 forced by the interhemispheric 
summer insolation difference led to a fundamental regime shift, with humid conditions 
promoting frequent wildfires through enhanced biomass accumulation, marking a 
transition from "drought-driven" to "humidity-driven" fire regimes. Wildfire history in the 
eastern Tibetan Plateau (Chuanzhusi and Xinshi) consistently record humidity-driven 
mechanisms, with herbaceous vegetation thriving under humid conditions. In Xinshi, fire 
activity is controlled by the synergistic effects of monsoon precipitation and biomass 
availability. However, the complex forcing mechanisms of the humid environment in the 
plateau transitional zone (Chuanzhusi) require further investigation. Our results 
demonstrate that microcharcoal effectively deciphers fire-vegetation-climate coupling 
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Talk 
Palynological contribution to the characterisation of the Tortonian-Messinian 

transition in the Saïs basin (Northern Morocco) 
Targhi, S.1*, Barhoun, N.2, Bachiri Taoufiq, N.2, Berry, N.2, Rahmouna, J.2 and Bahaj, H.2 
1Geology Department, Cadi Ayyad University Faculty of Sciences Semlalia, Marrakech 
2Geology Department, Hassan II University Faculty of Sciences Ben M'sick, Casablanca, Morocco,  
*Corresponding author: s.targhi@uca.ac.ma / targhisoukaina8@mail.com 
 

During the late Miocene, the Rifian corridor was one of the main corridors linking the 
Atlantic to the Mediterranean. The evolution of these corridors has led to major 
environmental changes, which have directly affected environments and biological 
communities. Our aim is to examine the consequences of the restrictions of the corridors 
and the marine exchanges on the evolution of the flora and fauna, as well as to study the 
environmental and climatic changes that occurred around the Tortonian-Messinian 
transition in the southern Rifian corridor. To achieve this objective, we carried out a 
thorough palynological and micropalaeontological study of the Upper Miocene 
sedimentary sequences of the Saïs Basin (northern Morocco). 

The chronological framework of the sedimentary series was revised and refined using 
high-resolution biostratigraphy based on planktonic foraminifera. A detailed qualitative 
and quantitative study of planktonic foraminiferal associations has attributed these 
sedimentary deposits to the late Tortonian, with an estimated age of 7.8 Ma - 7.24 Ma, and 
the early Messinian, with an estimated age of 7.24 Ma - 6.52 Ma. The pollen analyses 
carried out point to changes in the floristic and vegetal assemblages explaining the 
substantial environmental and climatic modifications at both the basin and Rifian corridor 
scales. The reconstruction of continental and marine palaeoenvironments is mainly based 
on the analysis of pollen, spores and dinocysts. The results show that the studied sediments 
are remarkably rich in palynomorphs, with a sufficiently diverse flora reflecting a 
homogeneous floristic image dominated by herbaceous plants. Compositae are largely 
predominant compared to Poaceae, which indicates dry climatic conditions during the late 
Miocene. The dinoflagellate cyst associations reflect an external platform-type 
depositional environment, with warm surface waters during the late Tortonian.  The 
Tortonian-Messinian transition is characterised by significant environmental and climatic 
changes. The minor cooling of surface waters and the increase in aridity in continental 

mailto:s.targhi@uca.ac.ma




mailto:naima.berry-etu@etu.univh2c.ma
mailto:naima.berry@gmail.com




  

Book of Abstracts 
Session 7!

 

Documents de l’Institut Scientifique, Rabat, Morocco N° 38, 2025 
 

144 

Poster 
Mediterranean vegetation and climatic changes detected by palynomorphs at 

site IODP U1610 along the Southern Iberian margin: Preliminary results 

Crawford, A.1*, Warny, S.1, Jiménez-Moreno2, G., Feakins, S.J.3, Zhang.Y.3 Flecker, R.4, 
Ducassou, E.5, Williams, T.6 and the IODP Expedition 401 participants!
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*Corresponding author: acraw51@lsu.edu 

 

IODP Expedition 401 drilled four sites across the Gibraltar Strait (both Atlantic and the 
Alboran Sea), providing a continuous record of the Mediterranean-Atlantic water exchange 
for the late Miocene and early Pliocene. This exchange, characterized by dense saline water 
overflows, plays a crucial role in global ocean currents, thermohaline circulation, and 
carbon cycling. The focus of this study is the palynological analysis of Site U1610, located 
off the Atlantic coast of Portugal and Spain. Dinoflagellate cysts are examined to 
reconstruct past sea-surface conditions, while pollen and spores are analyzed to track 
vegetation changes. The purpose is to establish a detailed chronology of environmental 
shifts and integrate the data into climate models. Preliminary results from six out of 43 
samples, covering the Messinian and Zanclean periods, have been analyzed. Dinoflagellate 
concentrations per gram of sediment are surprising low and stable, ranging from 386 to 
499 during the Messinian and dropping even more to 372 to 245 during the Zanclean. In 
contrast, pollen concentrations showed significant variation, with a marked increase from 
743 to 2140 in the early to middle Messinian. This increase is primarily composed of 
bissacate grains from conifer trees (mostly =*.+% and !(3'(5(), which are buoyant and 
easily transported by wind and water, suggesting that enhanced terrestrial input, possibly 






















