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Introduction

During the Triassic period, profound changes took
place in the composition of continental biotas (Cox,
1967; Benton, 1986; Olsen and Sues, 1986). Late
Permian communities of continental tetrapods were
dominated by nonmammalian synapsids. During the
Triassic, these assemblages gave way to communities
that were dominated by archosaurian reptiles, espe-
cially dinosaurs, but also included other important
elements of later continental biotas, such as lepidosaurs,
mammaliaform synapsids, and turtles. Despite the
obvious importance of this faunal transition, the pattern
of change among Triassic continental tetrapods has
yet to be fully documented. Much of the currently
available fossil record has been recovered from strati-
graphically poorly constrained strata of Middle and
Late Triassic age in the southern continents, especially
in Argentina, Brazil, and Tanzania (Romer, 1966; Cox,
1973). These assemblages appear to differ from the
classic Late Triassic tetrapod assemblages from Europe
and the American Southwest in their taxonomic com-
position, which is puzzling in view of the fact that the
Triassic was the only period in tetrapod history during
which a single landmass existed for the entire length
of the period (Cox, 1973; Parrish, Parrish, and Ziegler,
1986).

The early Mesozoic Newark Supergroup comprises
the remnants of the sedimentary and igneous fill of an
extensive series of partially fault-bounded basins that
formed in continental crust along the eastern margin
of North America in response to extensional forces
during the initial phase of the breakup of Laurasia
(Olsen, Schlische, and Gore, 1989). Its sedimentary
rocks, ranging in age from the Middle Triassic to Early
Jurassic, have traditionally been regarded as virtually
devoid of tetrapod bones, although tracks and track-
ways representing a considerable variety of tetrapods

are locally very abundant. Starting in the 1950s,
renewed collecting efforts, first by Donald Baird (for-
merly of Princeton University) and subsequently by
Paul Olsen and his associates, have resulted in the
discovery of several stratigraphically well constrained
tetrapod-bearing localities in strata of the Newark
Supergroup (Olsen, 1988; Olsen et al., 1989).

We report here on an early Late Triassic tetrapod
assemblage from the Tomahawk Creek Member of the
Turkey Branch Formation in the Richmond basin of
east-central Virginia. It is quite unlike any other
known from North America and raises a number of
important questions regarding early Mesozoic bio-
geography and faunal change. A brief report on the
Tomahawk assemblage has already been published
(Sues and Olsen, 1990). This chapter presents a
preliminary review of the small tetrapods and discusses
the general significance of the Tomahawk tetrapod
assemblage.

Geological setting

The Richmond basin (Figure 8.1) is located in east-
central Virginia close to the eastern edge of the
Piedmont, some 19 km west of Richmond. It is sur-
rounded by igneous and metamorphic rocks of the
Piedmont Province and is bounded on the western side
by a series of normal faults. As exposed today, the basin
is 53 km long and about 15 km wide at its widest point,
covering an area of only 273 km? (Cornet and Olsen,
1990). Its small size, compared with many other
basins of the Newark Supergroup, however, is deceptive,
because close similarities in facies development suggest
that it was once continuous with the Taylorsville
basin, which lies just 11 km to the north (Ressetar and
Taylor, 1988; Cornet and Olsen, 1990). A large
portion of the latter basin underlies the Atlantic
Coastal Plain to the northeast, where it is probably
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Figure 8.1. (A) Distribution of the principal rift basins of the Newark Supergroup in eastern North America. (B) Geological

map of the Richmond basin. (Modified from Olsen et al., 1989.)

continuous with the recently discovered Queen Anne
basin of the Delmarva Peninsula in Maryland (Hansen,
1988) and possibly a basin in southern New Jersey
(Sheridan, Olsson, and Miller, 1991). The resulting
structure would represent one of the largest rifts of the
Newark Supergroup, one with a very distinctive strati-
graphic sequence and sedimentary fill.

The Richmond basin occupies the southwestern side
of an elongated rift valley region and may preserve
only a portion of the original rift valley south of the
Taylorsville and Queen Anne basins. Despite a long
history of intermittent study of the geological structure
of the basin, dating back to the pioneering work of Lyell
(1847), it is still rather poorly understood because
suitable exposures and outcrops are scarce. Extensive
drilling for oil and gas and seismic-reflection work in
the 1980s have clarified some aspects of the strati-
graphic sequence and structure of the basin (Cornet,
1989; Cornet and Olsen, 1990). The Richmond basin
contains some of the stratigraphically oldest sedi-
mentary rocks of the Newark Supergroup currently

recognized south of Nova Scotia (Olsen et al., 1989).
Based on palynological data, the ages of its strata may
range from late Ladinian to early Carnian (Ediger,
1986) or, more likely, from early to middle Carnian
(Cornet, 1989; Cornet, in Olsen et al., 1989). A few
dikes of Jurassic diabase intrude both the rocks in the
Richmond basin and the surrounding Piedmont. The
Carnian sedimentary sequence rests unconformably
upon igneous and metamorphic basement. The
Richmond and Taylorsville basins contain gray and
black sedimentary rocks of lacustrine to paludal origin,
rather than the red and brown playa and fluvial
sedimentary rocks characteristic of other Newark Super-
group basins (Olsen et al., 1989). The Richmond basin
contains relatively extensive coals and highly biotur-
bated shallow-water lacustrine and fluvial sequences,
which suggest persistently humid conditions (Cornet
and Olsen, 1990). Cornet and Olsen divide the main
basin sequence into three formations (from oldest
to youngest): Tuckahoe Formation, Turkey Branch
Formation, and Otterdale Sandstone.







