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ABSTRACT

The Triassic-Jurassic (Tr-J) boundary marks one of the five largest mass extinc-
tions in the past 0.5 b.y. In many of the exposed rift basins of the Atlantic passive
margin of eastern North America and Morocco, the boundary is identified as an
interval of stratigraphically abrupt floral and faunal change within cyclical lacustrine
sequences. A comparatively thin interval of Jurassic strata separates the boundary
from extensive overlying basalt flows, the best dates of which (ca. 202 Ma) are prac-
tically indistinguishable from recent dates on tuffs from marine Tr-J boundary se-
quences. The pattern and magnitude of the Tr-J boundary at many sections spanning
more than 10° of paleolatitude in eastern North America and Morocco are remarkably
similar to those at the Cretaceous-Tertiary boundary, sparking much debate on the
cause of the end-Triassic extinctions, hypotheses focusing on bolide impacts and cli-
matic changes associated with flood basalt volcanism.

Four prior attempts at finding evidence of impacts at the Tr-J boundary in these
rift basin localities were unsuccessful. However, after more detailed sampling, a mod-
est Ir anomaly has been reported (up to 285 ppt, 0.29 ng/g) in the Newark rift basin
(New York, New Jersey, Pennsylvania, United States), and this anomaly is directly
associated with a fern spike. A search for shocked quartz in these rift basins has thus
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far been fruitless. Aithough both the microstratigraphy and the biotic pattern of the
boundary are very similar to continental Cretaceous-Tertiary boundary sections in
the western United States, we cannot completely rule out a volcanic, or other non-
impact, hypothesis using data currently available.

INTRODUCTION

The Triassic-Jurassic (Tr-J) boundary (ca. 202 Ma) marks
one of the five largest mass extinctions of the Phanerozoic (Sep-
koski, 1997), arguably at least as large in magnitude as that at
the much better known Cretaceous-Tertiary (K-T) boundary
(Fig. 1). The extinctions occurred in a hothouse world during
a time of extremely high CO, (Ekart et al., 1999) and the ex-
istence of the supercontinent of Pangea. In continental environ-
ments, the Tr-J extinctions mark the end of a regime dominated
by nondinosaurian tetrapods and the beginning of the dinosau-
rian dominance that would last the succeeding 135 m.y.

Pangean rift basins developed during the Middle to Late
Triassic along a broad zone from Greenland through the Gulf
of Mexico in the ~40 m.y. preceding the Jurassic opening of
the central Atlantic Ocean. Many of these rift basins preserve
a detailed record of the Tr-J boundary in mostly continental
environments characterized by relatively high sedimentation
rates (Fig. 2). In this chapter we report on recent progress in
documenting the biotic transition around the Tr-J boundary, in-
cluding the recently reported evidence for an associated Ir
anomaly, and the relationship between these boundary events
and the Central Atlantic magmatic province.

IDENTIFICATION OF THE CONTINENTAL TR-]J
BOUNDARY

Rift basins of central Pangea developed largely in a con-
tinental milieu. Comparison of the Tr-J boundary in the marine
realm with that in continental environments is largely based on
studies of Alpine marine sections correlated to other European,
mostly continental, areas by palynomorphs and scant marine
invertebrates (Schulz, 1967; Brugman, 1983; Beutler, 1998).
Cornet and others (Cornet et al., 1973; Cornet and Traverse,
1975, Cornet, 1977; Cornet and Olsen, 1985) first identified the
Tr-J boundary in the tropical Pangean basins, most notably in
the Jacksonwald syncline of the Newark basin. This palynolog-
ical work was augmented by subsequent studies in the Newark
and other basins in eastern North America by Fowell (1994;
Fowell et al., 1994; Fowell and Traverse, 1995; Olsen et al.,
1990).

Within eastern North America, Olsen and Galton (1977,
1984), and Olsen and Sues (1986) identified a transition in the
terrestrial tetrapod assemblages that coincides, albeit at a
coarser level, with that seen in the palynomorphs. Additional
vertebrate paleontological studies have refined the correlation
of the Tr-J boundary in these continental rifts to the marine
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Figure 1. Generic-level extinctions of marine, shelly organisms during
past 300 m.y., and distribution of giant flood basalt provinces (in
italics). Modified from Sepkoski (1997) to reflect our estimate of age
of Triassic-Jurassic boundary. CAMP is Central Atlantic magmatic
province.
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Figure 2. Distribution of central Atlantic margin rift basins of central
Pangea and temporal distribution of Central Atlantic magmatic prov-
ince (CAMP). A: Rift basins of central Atlantic margins of North
America and western Affica in predrift coordinates (for Late Triassic)
showing basins discussed in this chapter (modified from Olsen, 1997).
B: Pangea during earliest Jurassic showing distribution of CAMP,
overlapping much of Triassic-Jurassic rift zone (based on Olsen,
1999).






