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reveal what is natural and what is novel, and uncover 
unexpected	bright	spots.

THE END-TRIASSIC MASS EXTINCTION (ETE) ON 
LAND AND THE ROLE OF HIGH-LATITUDES IN 
DINOSAUR DOMINANCE

OLSEN, Paul, Lamont-Doherty Earth Observatory 
of Columbia University, Palisades, NY; WHITESIDE, 
Jessica, National Oceanography Centre, Southamp-
ton, United Kingdom; SCHALLER, Morgan, Rensselar 
Polytechnic Institute, Troy, NY; JINGENG, Sha, Nanjing 
Institute of Geology and Paleontology and Center for 
Excellence	 in	Life	 and	Paleoenvironment,	Nanjing,	
China; CHANG, Clara, Lamont-Doherty Earth Observa-
tory of Columbia University, Palisades, New York, NY; 
KINNEY, Sean, Lamont-Doherty Earth Observatory of 
Columbia University, Palisades, New York, NY; polsen@ 
ldeo.columbia.edu

Late Triassic continental tetrapod communities 
show a bi-polar provinciality in which all herbivo-
rous dinosaurs and several temnospondyl amphib-
ian groups are restricted to higher latitudes whereas 
diverse pseudosuchians with uncommon carnivorous 
dinosaurs and a very low diversity of temnospondyls 
characterize the tropics. A similar provinciality is 
apparent in pollen and spores, most notably in the 
distribution of the voltizialian conifer vesicate pollen 
forms (e.g. Patinasporites) that were dominants in the 
tropics becoming rare then absent towards the high 
latitudes. This provinciality collapsed by the earliest 
Jurassic, part of the distinctive biotic pattern of the 
ETE. Notable is the differential survival of archosau-
romorph forms dominant in higher latitudes, sorted 
by clade-level physiologically-related traits and size. 
All large (> 1 m) continental, presumably uninsulated, 
bradymetabolic pseudosuchians and other archosau-
romorphs	became	extinct	prior	to	the	earliest	Jurassic,	
while not only were the insulated (protofeathers), 
tachymetabolic dinosaurs (and pterosaurs) minimally 
effected,	large	herbivorous	dinosaurs	expanded	their	
ranges though the tropics and the earliest known 
ornithischians (also primitively insulated) appear 
and become common. During the Early Mesozoic, the 
higher latitudes (> 40° N or S) were forested with 
no evidence of polar glaciers presumably because of 
high CO2, (800-4000 ppm) although there is evidence 
of seasonal freezing. There are almost no tetrapods 
known from these forested areas, whereas slightly 
lower latitudes in both hemispheres are some of the 
richest Late Triassic and earliest Jurassic continental 
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assemblages, a pattern which we assert is a due to a 
collection and/or preservational bias. We additionally 
propose, that the abundance of large, insulated herbi-
vores	in	the	higher	latitudes	reflects	their	dependence	
on reliable food sources and a preference for cooler 
climates, while they could not compete with generally 
bradymetabolic pseudosuchians in the violently vari-
able tropics under high atmospheric CO2 levels.
Seemingly	paradoxically,	during	the	CO2 doubling 

events (~2000 to 4000 ppm) generated by emplace-
ment of the Central Atlantic Magmatic Province 
(CAMP) ~201 Ma and the ETE, the continental low 
latitude biomes were wiped out and replaced by 
members of higher latitudinal communities, rather 
than	a	poleward	shift	 that	might	be	expected	 from	
global	warming.	We	resolve	 this	paradox	by	noting	
that among continental amniotes only small forms that 
could take advantage of burrows or insulated clades, 
including both large and small forms, survived the ETE, 
which would seem to be accidental pre-adaptations for 
survival through brief but intense freezing episodes 
as	would	be	expected	of	the	super-volcanic	winters	
of the CAMP. Thus, despite the 150 year prejudice of 
casting the Age of Dinosaurs as tropical, the dominant 
life forms on land became so by being fundamentally 
cold-adapted.

REVIEW OF THE MIDDLE CAMBRIAN TRILO-
BITES OF THE BATHYURISCUS-ELRATHINA 
BIOZONE OF MONTANA: TAPHONOMY AND 
TAXONOMIC INFORMATION

OLSON, Hunter, Montana State University, 
Bozeman, MT; Hunter.Olson1@student.montana.edu
Although	 Cambrian	 outcrops	 are	 extensively	

ex-posed in western Montana, relative few studies 
have been conducted on the trilobites from these 
strata. The last thorough description of the trilobites 
of Montana was published by Charles F. Deiss in 
1939. Since that publication,	many	 taxa	 have	 been	
synonymized	 or	 re-classified.	 Here,	 I	 present	 new	
information	 on	 the	 trilo-bite fauna present in the 
Middle Cambrian shale units near Manhattan, 
Montana. The composition of 171 samples in the 
paleontology collection at the Museum of the Rockies, 
Montana State University includes three orders	
(Corynexochida,	 Agnostida,	 Ptychopariida)	 and 
four families of trilobites. These trilobites, though 
typically found as shed elements, are well 
preserved, facilitating	 identification.	 The	 dataset	
includes	 spe-cies indicative of the Bathyuriscus-
Elrathina biozone and are comparable to those of 
the Wheeler Shale in 

Utah and the Burgess Shale in British Columbia. In 
addition to trilobites, brachiopods and one sponge 
are also represented. The Middle Cambrian faunas of 
Utah, Nevada, British Columbia, and Alberta have been 
well	explored.	As	Montana	is	situated	between	these	
areas, these trilobites are critical to the understanding 
of the faunal and biogeographical transitions between 
these regions.

LATE QUATERNARY ENVIRONMENTAL CHANGES 
IN THE VALLEY OF MEXICO INFERRED FROM 
SMALL MAMMAL ASSEMBLAGES
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Tlapacoya Hill is an eroded andesite volcano located 
on the shore of the former Chalco Lake, in the south-
ern	 Valley	 of	 Mexico.	 Between	 1965	 and	 1973,	
several	 excavations	 were	 carried	 out	 in	 Tlapacoya,	
including	 two rock shelters Tlapacoya II and V 
located on the west and east slopes of the hill. 
Thousands of small bones were collected through 
sieving and housed in the Paleontological Collection 
(INAH). In this work, we present the results of the 
preliminary study of the small mammals remains, 
analyzing the shifts in their taxonomic	 abundances	
based	 on	 genus	 level	 identifi-cation to infer the 
environmental changes during the Late Quaternary 
on the region.

In the interior of Tlapacoya II, nearly eight-
thousand	 identified	 specimens	 of	 small	 mammals,	
were	 recovered	 from	 a	 3-meters	 stratified	 deposit	
encompassing from the end of the Pleistocene to the 
middle	of	the	Holocene.	Identified	mammals	include	
chiropterans of the genera Mormoops, Myotis, and 
Desmodus, three lagomorph genera (Lepus, Sylvilagus 
and Romerolagus),two soricids (Cryptotis and Sorex), 
and 18 rodent genera from four families (Sciuridae, 
Cricetidae, Geomyidae, and Heteromyidae). The ro-
dent community represents distinct temperate and 
xeric	 environments.	 The	 presence	 of	 the	 volcano	
mouse Neotomodon and rabbit Romerolagus, indi-
cate lower altitudinal displacement of the temperate 
forests.	Extralimital	 rodent	Onychomys suggests an 




