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The recipient of the 2025 M.Sc. Thesis Award is 

Muditha Goonetilleke, who completed a Master’s 

thesis entitled “Sedimentary processes and organic 

matter dynamics of Late Cretaceous fluvial 

floodplains, Dinosaur Provincial Park, Alberta, 

Canada” at the University of Manitoba, supervised 

by Dr. Paul R. Durkin and Dr. Ricardo L. Silva. The 

research was supported by the Natural Sciences 

and Engineering Research Council of Canada 

(NSERC) through Discovery Grants RGPIN-2018-

06026 and RGPIN-2024-04888, the University of 

Manitoba Graduate Fellowship (UMGF), and the 

Canadian Energy Geoscience Association (CEGA) 

Regional Graduate Scholarship. Muditha holds a 

B.Sc. Honours degree in Oceanography and 

Marine Geology from the University of Ruhuna, 

Sri Lanka (2021) and is currently pursuing a Ph.D. 

project entitled “Paleo–dissolved organic carbon 

in the marine sedimentary record and its role in 

carbon-cycle dynamics during the Middle 

Jurassic” at the University of Manitoba, 

supervised by Dr. Ricardo L. Silva (University of 

Manitoba) and Dr. Jamie Wilson (University of 

Liverpool, UK). 

Fine-grained floodplain facies are critical 

components of petroleum systems and also serve as 

reservoirs for alternative energy resources such as 

uranium and coal, while providing high-resolution 

reconstructions of terrestrial paleoenvironments. 

However, unlike sand-rich channel deposits, 

floodplain successions are difficult to interpret 

because of the scarcity of physical sedimentary 

structures and the high degree of pedogenic 

overprinting, which obscures depositional signals 

and limits their stratigraphic utility. Floodplains 

function as major sources and sinks of organic 

matter, yet the use of organic matter to refine 

interpretations of fluvial sedimentology and 

stratigraphy remains poorly constrained. 

Muditha’s thesis is based on the hypothesis that 

fossil organic matter (kerogen) can be used to 

discriminate sub-depositional environments in 

fluvial systems and to refine terrestrial 



 
stratigraphic interpretations using 

chemostratigraphic techniques. He addressed this 

hypothesis through two complementary research 

questions within the context of Dinosaur Park 

Formation, Alberta, Canada. 

For the first research question, Muditha evaluated 

whether fossil organic matter can discriminate 

floodplain sub-environments. The hypothesis was 

that low-thermal-maturity floodplain sediments 

preserve kerogen assemblages that reflect 

depositional processes. Objectives included 

characterizing kerogen distributions within a 

floodplain succession of the Dinosaur Park 

Formation, developing a lithofacies-coupled 

palynofacies model, resolving ambiguities in 

fluvial palynofacies interpretation, and refining 

paleoenvironmental reconstructions. Results 

indicated that channel-belt deposits were 

dominated by sandstones containing opaque and 

amorphous non-biostructured phytoclasts and 

amorphous organic matter (Figure 1). Levee 

deposits were represented by sandy mudstones, 

whereas proximal floodplains were characterized 

by gray mudstones (Figure 1). Kerogen 

assemblages for proximal floodplains and levees 

were relatively similar and heterogeneous, with 

opaque phytoclasts prevalent (Figure 1). In 

contrast, backswamps (carbonaceous mudstones 

and shales) and distal floodplain environments 

(brown mudstones) contained high abundances of 

cuticles, membranes, sporomorphs, and 

amorphous non-biostructured phytoclasts (Figure 

1). Additionally, his study showed that total organic 

carbon content can clearly differentiate sub-

environments, with higher values found in 

backswamp and distal floodplain settings (Figure 

1). The resulting lithofacies-palynofacies model 

demonstrated that kerogen assemblages in the 

Dinosaur Park Formation floodplains were 

primarily controlled by channel proximity and 

floodplain topography (Figure 1). Comparison 

with modern and ancient fluvial systems supports 

palynofacies analysis as a robust proxy for 

distinguishing floodplain sub-environments. The 

findings of this chapter have been published in the 

International Journal of Coal Geology: 

Goonetilleke, M., Silva, R. L., Mendonça-Filho, J. 

G., & Durkin, P. R. (2025). A lithofacies-coupled 

palynofacies model for meandering river 

floodplains in the Late Cretaceous: Insights from 

the Dinosaur Park Formation, Alberta, Canada. 

International Journal of Coal Geology, 304. 

https://doi.org/10.1016/j.coal.2025.104768  

For the second research question, Muditha 

examined whether stable carbon isotope records 

(δ13C) from floodplain organic matter can be used 

as a chemostratigraphic tool for correlating Upper 

Campanian terrestrial deposits globally. The 

hypothesis was that organic matter preserved in 

floodplain deposits records global carbon-cycle 

processes. A δ13C record was generated from fossil 

organic matter preserved in the alluvial floodplains 

of the Dinosaur Park Formation, which is 

radiometrically dated to the interval containing the 

late Campanian negative carbon isotope excursion 

(LCE; Late Campanian Event) (Figure 2). The data 

revealed a negative carbon isotope excursion of 

~0.8‰ recorded in floodplain organic matter 

(Figure 2). This excursion was not attributable to 

changes in organic matter composition or 

diagenetic alteration and is interpreted to reflect the 

atmospheric δ13C signal during the Campanian. 

The identified excursion was therefore interpreted 

as a continental expression of the LCE. Coupling 



 
this δ13C record with the Dinosaur Park Formation 

age model allowed correlation with well-dated 

European marine sections (Figure 2), 

demonstrating that Campanian carbon-cycle 

perturbations were preserved in terrestrial 

environments. For the first time, the deposition of 

the dinosaur-bearing Dinosaur Park Formation was 

shown to be contemporaneous with a major global 

carbon-cycle perturbation, providing a new 

stratigraphic marker for terrestrial successions. The 

findings of this chapter have been published in 

Cretaceous Research: Goonetilleke, M., Silva, R. 

L., & Durkin, P. R. (2026). A continental record of 

the late Campanian negative carbon isotopic 

excursion (LCE, Late Campanian Event) in the 

Dinosaur Park Formation, Alberta, Canada. 

Cretaceous Research, 179. 

https://doi.org/10.1016/j.cretres.2025.106263 

Overall, Muditha’s thesis demonstrates that 

organic matter preserved in floodplain deposits can 

be used to refine interpretations of fluvial 

environments through integrated palynofacies 

analysis and stable carbon isotope 

chemostratigraphy, advancing the use of organic 

proxies in fluvial sedimentology and stratigraphy.  

 

 

Figure 1: Lithofacies-coupled palynofacies conceptual model illustrating the variation in 

lithofacies, key palynofacies groups, and TOC across different sub-depositional environments 

within a Late Cretaceous meandering fluvial system (Goonetilleke et al., 2025).  



 
 

 

Figure 2 shows that the δ13CTOC record from the Dinosaur Park Formation closely correlates with 

δ13Ccarb records from North America and Europe, identifying a shared Late Campanian Event 

(LCE). LOESS-smoothed curves and age calibration to Geological Time Scale 2020 demonstrate 

that this negative carbon isotope excursion is synchronous across terrestrial and marine sections, 

supporting a global carbon-cycle signal recorded in floodplain organic matter (Goonetilleke et al., 

2026).   

 


