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Abstract: The Triassic-Jurassic transition was a remarkable interval of mass extinction associated with, 
and probably driven by, intense volcanic-induced climate change. Investigating the role CO2 played in 
this extinction is critical for understanding potential environmental changes our modern world could face 
as humans release analogous amounts of CO2 into the atmosphere. We propose to study the record of 
atmospheric pCO2 in a thick, well-dated sequence of Upper Triassic-Lower Jurassic sedimentary strata in 
the Algarve Basin of Portugal. This record, compiled through analysis of stable carbon isotopes in 
paleosol carbonates, will help test the hypothesis that atmospheric pCO2 increased in concert with the 
earliest Central Atlantic Magmatic Province (CAMP) eruptions during Pangean rifting. Furthermore, the 
presence of abundant and well-preserved terrestrial vertebrate fossils in the Algarve sections allows us to 
study patterns of climate change in association with patterns of vertebrate evolution and extinction. In 
particular, our work will test whether the earliest phase of volcanism, and presumably pCO2 increase, was 
sufficient enough to drive a local vertebrate extinction event. 
 
Proposed Research: The transition between the Triassic and Jurassic periods was one of the most dynamic 
times in earth history. Against a backdrop of regional climatic differences across Pangea (Sellwood & 
Valdes 2006) and changing global atmospheric gas inventories (e.g., Berner 2006), this interval is 
characterized by a major turnover for marine life, terrestrial vertebrates, and plants at the end-Triassic 
mass extinction (ca. 201.5 Ma). This extinction, one of the “big five” mass extinctions in earth history, is 
likely associated with the eruption of the voluminous Central Atlantic Magmatic Province (CAMP) 
basalts and multiple events of extreme warming (e.g. McElwain et al. 1999; Whiteside et al. 2010). 
Studying Late Triassic ecosystems and high-resolution stratigraphic sections are of critical importance for 
understanding this singular moment in earth history, and are also of interest because this time interval 
witnessed the origin and early diversification of dinosaurs and many other “modern” terrestrial vertebrate 
groups (Brusatte et al. 2010) while continents drifted through distinctly different climatic zones (Kent & 
Tauxe 2005). Unfortunately, very few localities preserve terminal Triassic vertebrate fossils and 
geological climate proxies within a highly-resolved stratigraphic framework, and most of these are from 
the Newark Supergroup of eastern North America (LeTourneau & Olsen 2003). 
 We here propose to study Late Triassic climate change, mass extinction, and vertebrate evolution 
in the Algarve Basin of southern Portugal, a deformed, extensional basin associated with Pangean rifting 
(Terrinha et al. 2002). This basin has remarkable potential for yielding insight into the dramatic 
paleoenvironmental and faunal changes that occurred during the latest Triassic through earliest Jurassic, 
as the stratigraphic sequence from this interval is extensive and widely exposed, bears well-preserved 
vertebrate fossils in close association with the T-J boundary, and contains continental and marginal 
marine sediments that are interbedded with radioistopically dated CAMP basalts.  

We launched a preliminary field expedition last summer and accomplished two significant 
advances. First, we traced individual units throughout the Algarve Basin and completed a preliminary 
geological map and composite section of the region (Fig. 1) Second, we documented terrestrial vertebrate 
remains at multiple horizons, including a rich bonebed densely packed with well-preserved remains of 
large temnospondyl amphibians (skull length up to ~1 meter) positioned just below the oldest CAMP lava 
flow. The proximity of the fossils to the CAMP basalts and their position relative to well-dated units 
offers the exciting and unusual opportunity to study vertebrate fossils in close association with episodes 




