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Overview 
The effects of sea level and climate change on the 

morphology of fluvial systems has been highly debated 

(e.g. Blum and Tornqvist 2000; Blum and Aslan 2006). 

In particular, during the 1980’s and 1990’s, the 

numerous results obtained using sequence stratigraphy 

in marine deposits encouraged interpreting fluvial 

stratigraphy and channel-body stacking patterns as the 

consequences of eustacy. However, any attempt to 

establish a direct and unequivocal relationship between 

changes in sea level and specific configurations of 

alluvial/fluvial systems must address the fact that other 

allocyclic controls (e.g., climate, tectonics, subsidence 

and or accommodation space) also exert an important 

role in the development of fluvial deposits (e.g. Jones et 

al., 2014). The relative importance of each allocyclic 

control depends upon several factors, which include 

such factors as: distance of the fluvial system from the 

sea, climatic history, tectonic activity in and adjacent to 

the basin, and basinal subsidence rates (Frostick and 

Jones 2002). The rapid changes in fluvial facies, stacking 

patterns, and interconnectedness needs to be 

reappraised during a transgressive systems tract (TST; 

Fig.1). 

In appraising the sedimentary facies of a fluvial 

succession, the importance of continental biota are 

often overlooked and they are inherently related 

through feeding, dwelling, locomotion, reproduction, 

and searching behaviour evident as tracks, trails, 

burrows, nests of animals, and rooting patterns of 

plants (Fig. 2). 

 

 
 

Fig. 1: Tethyan marine transgression during the Lower 

Triassic (Ladinian) of nonmarine fluvial facies (Buntsandstein 

facies) to shallow marine siliciclastic and carbonate rocks 

(Muschelkalk facies) in the central Iberian Basin, Spain. 

 

The lateral and vertical distribution of modern trace-

making organisms within an environment is controlled 

by sediment characteristics, soil moisture, water-

table levels, ecological associations, sediment type and 

more. The trace fossils in a fluvial succession can be 

used to interpret the detailed palaeoenvironment, 

palaeooecology, palaeohydrology, and palaeoclimate 

histories. This in turn will allow an improved 

understanding of the paleogeography and 

palaeoclimatology on the Tethyan coastal margin in 

proximity to the northern intertropical convergence 

zone that has been suggested to generate a monsoonal 

circulation and rainfall during the Lower Triassic. 

 

https://www.dur.ac.uk/earth.sciences/staff/academic/?id=373
https://www.ncl.ac.uk/nes/staff/profile/sanemacikalin.html#background
https://www.dur.ac.uk/earth.sciences/staff/academic/?id=14260
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/vertical-distribution
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/water-table
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/water-table


 

  

 
 

Fig. 2: Example of continental trace fossil – an ant nest from the 

fluvial floodplain facies Lower Triassic, central Iberian Basin, Spain. 

 

Therefore, the aim of this project is to build models of 

the fluvial changes during a rising sea level (TST) using 

the sedimentary facies, non-marine trace fossils and 

detailed petrography and specifically: 

i) To identify the palaeoclimatic control on a fluvial 

to shallow marine sedimentary environment in 

close proximity to the Intertropical Convergence 

Zone (ITCZ) during the lower Triassic of central 

Spain. 

ii) To develop a predictive ’sequence stratigraphic’ 

style model based on the fluvial changes, 

ichnofacies variations and palaeohydrology for 

palaeosol development. 

iii) To use advanced petrographic techniques and 

quantitative mineralogy to identify trends in the 

sedimentary succession of TST’s and direct 

influence of a seasonal monsoonal climate. 

 

Methodology 

 
Fieldwork: The student will undertake detailed field 

work in the Central Iberian Basin, Central Spain 

focusing on the Tethyan marine transgression and the 

transition from fluvial to shallow marine facies. Samples 

and data will be collected for analysis in Durham. 

Ichnology: Careful identification and analysis of 

continental and shallow marine trace fossils will be 

undertaken in relation to sedimentary facies and 

occurrences through the succession in the Lower 

Triassic TST of the Central Iberian basin, Spain.  

Petrography: Microscopy and scanning electron 

microscopy (SEM) at Durham in particular using 

Quantitative mineralogy will characterize the broad 

geochemical record of the fluvial to shallow marine 

succession. 

Interpretation and Application: The team of 

supervisors will provide training in how to interpret 

and use the data. This will be augmented by 

involvement in Durham Earth Science and IAPETUS2 

training to develop communication and presentation 

skills. The project will also involve collaboration with 

Zeiss Microscopy UK and their technical staff. 

 
Timeline 
 

Year 1 – (October 2019 start): Initial training in data 

collection, analysis and research methods. Field season 

to Central Spain collecting sedimentological and 

ichnology data from Lower Triassic continental to 

shallow marine succession. Undertaking detailed 

appraisal of data sets and quantitative mineralogy of 

samples using Zeiss Sigma300 SEM and Quantitative 

Mineralogy. 

Year 2 – Two further field seasons to collect further 

petrological analyses and undertake appraisal using 

Zeiss Sigma300 SEM, Quantitative mineralogy and 

digital rocks suite across the marine transgression and 

careful attention paid to the ichnofacies petrography 

and geochemical analyses. Careful appraisal of trace 

fossils and development of detailed ichnofacies. 

Development of working models for climatic controls 

on fluvial systems during the Lower Triassic. 

Presentation of interim results at national and 

international conferences. Manuscript preparation and 

thesis writing will begin.  

Year 3+ (until 3.5 years) – Final data analysis of the 

collected field data sets and petrographical results will 

be completed in year 3 of the project. Key findings will 

be presented at a UK international conference. Results 

will be published in high impact scientific journals. 

Thesis preparation and submission. 

 
Training & Skills 
 

The student will receive full training in collection of 

sedimentological and palaeontological field data and 

appropriate analysis. Zeiss microscopy UK will provide 

SEM and quantitative mineralogy training in preparation 

to use the Zeiss Sigma300 SEM new facility to be based 

in Durham from Mid-2019. 

Additional training in research methods and scientific 

communication will be provided through a combination 

of Durham and Newcastle courses for postgraduates, 

and the central IAPTEUS2 provision.  

The student will emerge from the PhD process with 

skills making them highly suited to a career in the 

applied geosciences and Environmental Sciences, 

including the ability to manipulate and interpret large 

datasets. 
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