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INTRODUCTION
The McCoy area of Colorado is well known for its variety of middle Pennsylvanian (late
Atokan) invertebrate fossils, including brachiopods, crinoids and other echinoderms, gastropods,
and horn corals. Also found are bryozoans, shark teeth, bivalves, cephalopods, and the remains
of other organisms that were living in the sea over 300 million years ago in this part of Colorado.
Additionally, plant fossils, including the early conifer Walchia, can be found.
The town of McCoy is located in the north-central mountains of Colorado, midway between Vail
and Steamboat Springs, along the Colorado River. The area is high desert - sagebrush, pinon
pines, and junipers - at an elevation of about 6,500 feet. Throughout the area, the Pennsylvanian
Minturn Formation outcrops on the slopes. Typical fossil-bearing slopes near McCoy can be
seen in Figure 1. Land ownership is a mix of public lands (Bureau of Land Management), on
which collecting invertebrate and plant fossils is allowed, and private lands, which require
permission to collect. Collecting is often done simply by walking along the outcrops and finding
specimens that have weathered out. Some fossils, such as crinoids, are best found by quarrying
into shale beds. Plant fossils are best found by splitting the rocks.
The fossils from McCoy have been studied by paleontologists for the past 100 years. In the
University of Colorado collection are fossils collected and curated by Professor Junius
Henderson beginning in 1911. The first faunal list of McCoy fossils was published in 1930 by
Roth and Skinner, based on their exploration of the area in 1929. Their paper also describes new
ostracods and foraminifera microfossils they discovered in the area. Dr. John Chronic of the
University of Colorado and his student Calvin Stevens studied the area extensively in the mid to
late 1950s. They realized that the sequence of strata in the area were quite similar to those near
the town of Minturn, Colorado, and designated them as the Minturn Formation in Chronic and
Stevens (1956). In his University of Colorado Master’s thesis, Stevens (1958) studied several
dozen locations in the McCoy area and described a comprehensive list of fossils.
Additional studies have been published about specific McCoy fossil phyla during the past 50
years, including brachiopods in Stevens (1962); echinoderms in Strimple and Moore (1973),
Webster and Houck (1998), and Itano, Webster, Houck, and Bateman (2003); and sharks in
Itano, Houck, and Lockley (2003).
As fossil collectors and amateur paleontologists, many members of the Western Interior
Paleontological Society (WIPS) and others have benefited greatly from the work done in the
McCoy area by the professionals mentioned above, other amateurs such as Jordan Sawdo, as
well as others who have gone before us. The secondary author of this article (Steven) would like
to add that the other author (Dennis) is a key part of our on-going success in learning and
discovering in this area; having studied many of the above mentioned documents and translated
heaps of notes and comments (some from over a hundred years ago) into usable data for our
adventures here in the 21st century.

Figure 1. The fossil-bearing slopes of the Minturn Formation near McCoy, Colorado.
GEOLOGY OF THE MCCOY AREA
About 300 million years ago, during the Pennsylvanian Period, Colorado was largely submerged
by a tropical sea. What is now Colorado was then much closer to the equator and this is reflected
in the fossil remains, such as corals, that are found in Colorado from that time. Within this
ancient sea, two large islands and several smaller islands bisected the state. These two large
islands are referred to as the Ancestral Front Range Uplift and the Uncompahgre Uplift (see
Figure 2). The area near the present-day town of McCoy, Colorado, was then near the western
shore of the Ancestral Front Range.
The rocks of the Minturn Formation in the McCoy area are two basic types. Much of the rock is
red conglomerates, sandstones, and mudstones that contain very few fossils, except for
occasional land plants. Alternating with these are dark gray and grayish green mudstones and
limestones, usually containing abundant marine fossils. The alternating layers indicate that the
area around McCoy was a marginal marine environment; sometimes above sea level, when the
red sediments were deposited, and sometimes under the ocean, when the gray sediments were
deposited. The species of fossil animals found in the mudstones and limestones indicate that the

sea was very shallow in this area. For the fossil hunter, these gray and gray-green layers are the
most productive for marine fossils. The sandstones containing the plant material may be from
sand and silt that accumulated in a lagoonal environment. Stevens (1962) reports that the
Minturn formation in the McCoy area includes nearly 2,000 feet of red conglomerates and
sandstones containing the thinner fossiliferous gray and black shales and limestones.

Figure 2. Colorado
during the Pennsylvanian
period, showing the
location of McCoy,
along with other
fossiliferous
Pennsylvanian locations
in the state (from Itano,
2002).

FOSSILS
In the remainder of this paper, we present some of the more common McCoy fossils. This is by
no means a comprehensive list of fossils from the area, but represents a collection of interesting
specimens collected by the authors and other members of the Western Interior Paleontological
Society (WIPS) throughout the first decade of this new millennium.
Brachiopods
Brachiopods are among the most common fossils found in the marine sediments in the McCoy
area. Stevens (1958, 1962) provides the most comprehensive list of McCoy brachiopods,
identifying 28 species. He used changes in brachiopod species to compare the ages of the
various layers within the Minturn formation with other Pennsylvanian formations in the United
States.
Some of the most common genera of brachiopods are Antiquatonia, Composita, and
Anthracospirifer. Inarticulate brachiopods are not common at McCoy, although one is pictured

in Figure 3. As might be expected, brachiopod species differ as one traverses from the lower to
higher outcrops. Examples of McCoy brachiopods are shown in Figures 4 and 5.
Echinoderms
Crinoids are by far the most abundant echinoderm at McCoy. Disarticulated echinoid (sea
urchin) fossils can also be found.
Most of the crinoid fossils found in McCoy are columnal (stem) segments, either single ossicles
or longer sections of the column. They show wide variation in shape (Figure 6), with many
showing the five-sided symmetry of echinoderms. The different columnal shapes are due both to
different genera and to different locations along the column, from the holdfast where the crinoid
attaches to and/or catches the seafloor, to the nodal columnals from where the cirri grow outward
(Figure 7), to the proximal columnals where the column attaches to the bottom side of the
crinoid’s cup. Cup plates, crinoid cups with fully articulated basal and radial plates, and even
calyxes (cups with arms attached) and crowns (with roof/crown arrays of tegmen spines) can also
be found. Figures 8 and 9 show such two crinoid cups from different crinoid species.
Nearly all of the crinoid species identified at McCoy are found nowhere else. WIPS members
have worked with researchers to identify several new crinoid species, including Sciadiocrinus
wipsorum, named after WIPS (Webster and Houck, 1998), Synarmocrinus cobbani found by
WIPS member Bill Bateman (Itano and Bateman, 2001), and Eretmocrinus sawdoi found by
WIPS member Jordan Sawdo (Itano, et al., 2003).
At McCoy echinoids, commonly known as sea urchins, are usually found only as isolated plates
or spines. The plates have a central knob where a spine attached. Two different types of spines
are generally found, ones with three rows of small spikes (Archaeocidaris triplex), Figure 10,
and ones with small densely packed spikes (Archaeocidaris ourayensis), Figure 11.
Occasionally, associated spines and plates are found together, as these two figures show.
Gastropods (Snails)
Although the number of identified gastropod species from McCoy are nearly as great as the
number of brachiopod species (27 vs. 28), they are much less abundant. The collection of
gastropods in Figure 12 shows some of the variation found at McCoy. The shell structures range
from planispiral (snails with shells that coil along a plane) to conispiral (snails with shells that
coil to form a cone). One planispiral gastropod is shown in Figure 13. The spiral angle of
conispiral McCoy gastropod species vary widely, as do modern gastropods. This is illustrated in
Figures 14 to 17, with some species displaying quite ornate external ornamentation.

Cephalopods
In his study, Stevens (1958) identified two nautiloids from McCoy. The orthocone (straightshelled) nautiloid Pseudorthoceras knoxense is somewhat common and has a smooth shell as
seen in Figure 18. Coiled nautiloids, such as the cephalopod identified by Stevens as Coloceras
greenei, are rare. Figure 19 shows another unidentified straight orthocone species.

Bivalves
While being much less common than brachiopods, bivalves are found at McCoy. Figures 20
through 22 show several McCoy bivalves.
Trilobites
Trilobites are not common at McCoy. Stevens (1958) described two species, Ameura
sagamonensis and Ditomopyge parvulus. Complete trilobite fossils are rare; pygidium (tail)
fragments are mostly found. Generally, these are Ameura specimens, as is suspected for the
specimen in Figure 23.
Bryozoa
McCoy bryozoan species have not been well studied. Stevens (1958) identified three species and
Roth and Skinner (1930) identified five. Most bryozoan found at McCoy encrust other fossils
(Figure 24), but sheet-like (Figure 25) and branching species (Figure 26) are also found.
Corals and Sponges
Solitary horn or rugose corals are the most commonly found corals at McCoy. Positive
identification of rugose corals generally requires sectioning to see the internal septa (plates)
which radiate from the central axis. Colonial coral are also found at McCoy, but are much less
common. Also found are sponges; difficult to identify as sponges, not to mention determining
the genus and species. Several McCoy specimens are shown in Figures 27 through 29.
Microfossils
Microfossils from McCoy were first described by Roth and Skinner (1930). Figures 30 shows a
foraminifera test (shell). The authors have not been able to identify the specimen in Figure 31.
A micro gastropod is shown in Figure 32.
Shark Teeth and Spines
A number of diverse shark species have been identified from McCoy from the remains of teeth
and fin spines. Itano, Houck, and Lockley (2003) made a detailed study of McCoy shark
specimens, some with sharp tooth cusps for nipping and shearing and others with flat tooth plates
for crushing prey. By far the most common tooth is Petalodus ohioensis. Petalodus teeth
(named for the petal shape) show wide variation in dentition, as seen in Figures 33 and 34.
Hansen (2008) has theorized that the range of high-crowned and low-crowned specimens
indicates the location in the jaw, with high-crowned teeth in front and the low-crowned on the
lateral margins of the jaw (Figure 35). Other shark teeth are shown in Figures 36 and 37.
Fin spines make up the other shark remains found at McCoy. These spines are positioned in
front of the dorsal fin. A few modern sharks, such as the spiny dogfish, have similar fin spines.
The most common shark fin spine at McCoy is Ctenacanthus buttersi, which is the likely species
shown in Figure 38.

Land Plants
Within the layers at McCoy are thin-bedded sandstones and siltstones containing leaves and
twigs. Large pieces of fossil wood have also been found. The early conifer, Walchia, is among
the more common plant fossils found at McCoy, Figure 39. Cordaites (a kind of tree), Calamites
(a relative of the modern horsetail rush), and seed ferns are also found. Several McCoy plant
fossils are illustrated in Figures 40 through 42.
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Captions for Photos
Figure 3. Inarticulate brachiopod Orbiculoidea capuliformis.
Figure 4. Several articulate brachiopod specimens from McCoy. From left to right, top row:
Spirifer rockymountanus, Composita ovata, Mesolobus mesolobus brachial and
pedicle valves, bottom row: Dictyoclostus portlockianus, Antiquatonia colorodoensis,
Marginifera wabashensis, and Neospirifer triplicates.
Figure 5. Two Spirifer optimus brachiopods on the bottom, contrasting the Spirifer
rockymontanus on the top.
Figure 6. Crinoid columnals showing the variety of sizes and shapes found at McCoy.
Figure 7. Section of crinoid column with two attached cirri.
Figure 8. Probably a Synarmocrinus cobbani crinoid cup.
Figure 9. Probably a Sciadiocrinus wipsorum crinoid cup.
Figure 10. Archaeocidaris triplex echinoid (sea urchin) showing several ambulacral plates, plus
several spines with three rows of small spikes.
Figure 11. Archaeocidaris ourayensis echinoid (sea urchin) with interambulacral plates and
spines covered with small densely packed spikes.
Figure 12. A collection of McCoy gastropods.
Figure 13. Planispiral gastropod.
Figure 14. Worthenia tabulate gastropod.
Figure 15. Ianthinopsis regularis gastropod.
Figure 16. Bellerophon gastropod species.
Figure 17. Goniasma copia (White) gastropod.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.

The nautiloid Pseudorthoceras knoxense.
An unidentified straight nautilus species.
An Aviculopecten species.
Possible Myalina species.
The clam Astartella concentrica
Probably Ameura trilobite pygidium (tail).
Bryozoan encrusting a crinoid stem and brachiopod.
Fenestrate (window-shaped) bryozoan.
Branching bryozoan Prismopora triangulata.
An unidentified sponge.
Possible coral.

Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.

Rugose or horn coral.
Foraminifera test or shell, probably from the family Fusulinidea.
Unidentified microfossil.
A tiny gastropod.
Petalodus ohioensis shark tooth showing a high crown.
Another Petalodus ohioensis shark tooth with a relatively flat crown.
Petalodus teeth in the jaw, from Feldman and Hackathorn (1996). The bar is 1 cm.
Peripristis semicircularis shark tooth.
Ctenacanthid shark tooth.
Shark fin spine, likely Ctenacanthus buttersi.
Conifer sprigs, likely of the genus Walchia.
Unidentified leaf fossil.
Unidentified fern-like leaf.
Unidentified plant fossil.
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