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Fig. 1. Outcrop sections photographs of the still active quarry in the Bromacker area, Scholze 

et al., this issue.
Fig. 2. Selected outcrops of Kungurian strata in New Mexico and Arizona, Lucas et al., this 

issue.
Fig. 3. The evolutionary lineage of conodonts from Asselian to Artinskian stages, Chernykh et 

al., this issue.
Fig. 4. Claude Spinosa with Brian Glenister, Tatyana Leonova, and a student, in Aktubinsk, 

during summer 1991 field conference, Schiappa and Snyder, this issue.
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Extended abstracts of the projects 
funded by SPS

Correlating the continental end-Permian biome 
collapse (Lopingian) across eastern Australia

Chris Mays

Background
The end-Permian extinction event 

(EPE; 252 million years ago) was 
the most extreme mass extinction in 
Earth’s history (Stanley, 2016) and has
 been linked to rapid, planet-scale 
warming (Frank et al., 2021). The 
Australian stratigraphic record offers a globally unique 
opportunity to explore the severity and pace of terrestrial carbon 
sinks in response to this hyperthermal event across a broad 
latitudinal range. The Bowen, Sydney and Tasmania basins of 
eastern Australia collectively represent a ~2500 km north-south 
transect (Fig. 1) of contemporaneous continental depositional 
environments and floras during the Late Permian and Early 
Triassic (palaeolatitudes:~45–75°S). From the Sydney Basin, 
our team has built a robust chronostratigraphic framework (Fig. 
2), with which we have reconstructed the timeline of continental 
environmental and floral changes in the region (Fielding et 
al., 2019, 2021; Mays et al., 2020, 2021b; Vajda et al., 2020; 
McLoughlin et al., 2021). More recently, we have successfully 
applied our chronostratigraphic scheme to the Bowen Basin to 
constrain the ages of the climatic and floristic changes (Frank 
et al., 2021). The poorly studied Tasmania Basin is the highest 
palaeolatitude Permian–Triassic basin of Australia, and can 
provide chronostratigraphic and biogeographic links between 
Antarctica and the other basins of eastern Australia.
 
Hypotheses

‘Polar refugium’: Plant extinction patterns from other 
hyperthermal events (end-Triassic, mid-Cretaceous) have 
revealed a greater rate of relict taxon survival at high latitudes 

(Bomfleur et al., 2018). As such, the degree of EPE floristic 
change was likely suppressed in the high-latitude Tasmania 
Basin, compared to the lower latitude Sydney & Bowen basins.

‘Diachronous aridification’: the change in climate that 
precipitated this change was likely time transgressive, with more 
severe drying occurring later at higher latitudes (McLoughlin et 
al., 1997). The plant fossil record should reflect this diachronous 
change, with more wetland taxa surviving into the post-EPE 
interval at higher latitudes.

Aim
The goal of this project is to compare the timing and amplitude 

of the end-Permian event and concurrent ecological collapse 
across eastern Australia. The collected samples will form the 
basis for the highest latitude region of a broad, ~2500 km north-
south transect. This study will: 1, constrain the chronostratigraphy 
of the uppermost Permian and Lower Triassic of the Tasmania 
Basin; 2, test the ‘polar refugium’ and ‘diachronous aridification’ 
hypotheses outlined above; and 3, facilitate further correlations 
of uppermost Permian and lowermost Triassic strata between 
localities across greater Gondwana (Antarctica, India, southern 
Africa).

Methods
Broad data trends of the Upper Permian and Lower Triassic 

will be revealed by moderate resolution (1–10 m) bore core 
sampling in the Tasmania Basin, Tasmania (cores: MPT-3, 
TDM Bothwell East). Preliminary data from these cores have 
constrained the target intervals, and ensured that the preservation 
quality of the spore-pollen assemblage is sufficient for 
correlation. Higher-resolution (1–10 cm) sampling of these cores 
and the outcrop successions at Cygnet and Adventure Bay (Fig. 
1B), will target the EPE and early post-extinction intervals. Cores 
are held at the publicly accessible Mornington Core Library 
(Mineral Resources Tasmania, MRT).

Field and core library data collection will include lithological 
logs and sediment sampling for: palynomorphs, palynofacies, 
plant meso-/macrofossils, stable isotopes (C, N), geochemical 
climate proxies (chemical index of alteration) and radiogenic 
isotope ages (volcaniclastic facies will be especially targeted for 

Fig.1. Geological maps of Australia, indicating the distributions of Permian and Triassic strata. A, Australian basins with Permian and/or Triassic strata, from Mays et 
al. (2021a). B, Detail of the southern Tasmania Basin, including the target outcrop localities, from Forsyth et al. (2005).
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Correlation between the Cisuralian successions 
of the Robledo Mountains (New Mexico) and the 
Carnic Alps (Austria) integrating conodont and 
foraminifer biostratigraphy 

Daniel Calvo Gonzalez
Department of Geoscience, 
University of Calgary, Calgary, 
Alberta T2N 1N4, Canada
Email: dcalvogo@ucalgary.ca

Introduction
New biostratigraphic data from the Robledo Mountains and 

Apache Dam formations of New Mexico and from the Lower 
Permian succession of the Carnic Alps, have allowed us to revisit 
the age interpretation of Cisuralian strata in these two locations 
(Fig. 1). Newly published conodont biostratigraphic data, 
updated taxon identifications and relevant globally distributed 
foraminifer taxa have been used to further support the new age 
interpretations. 

Robledo Mountains
The upper Paleozoic succession in the Robledo Mountains, 

New Mexico, is composed of cyclic and non-cyclic, mixed 
limestone-sandstone strata of the Horquilla, Shalem Colony, 
Community Pit,  Robledo Mountains, and Apache Dam 

high precision CA-IDTIMS dating to provide the optimal age 
constraints on the succession). The severity of floral overturn will 
be measured by quantitative palynology (abundance, concurrent 
last appearances), palynofacies and macrofloral assemblage data.
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Fig. 2. Timeline of Permian–Triassic floral and palynological bioevents, 
geochemical and sedimentological features, as recorded from eastern Australian 
basins. FAD—first appearance datum; LAD—last appearance datum; CIA—
chemical index of alteration; sed.—sedimentary facies. From Mays et al. (2020).


