Email me with your comments!

The Fossil Collections
Of

Gerald Lee Gibson
New Mexico

Sylvania, Ohio

Ouled Abdoune, Morocco

Table of Contents
(Click on Title)
Battleship Rock and Tijeras, New Mexico

1

Orange County, California

6

Marble Mt, California (Latham Shale and Chambless Limestone)

17

John Day Fossil Beds, Oregon (Clarno Formation)

21

Badlands National Park, Pennington, South Dakota (Brule Formation)

22

Wheeler Amphitheater, Utah

24

Sylvania Fossil Park, Ohio (Silica Formation)

26

Fossil Butte, Wyoming (Green River Formation)

27

North Texas Fossils (Fort Worth and Woodbine Formations)

29

Ouled Abdoune Phosphate Beds, Morocco

33

Monster Teeth (Morocco and California)

36

i

UPPER PENNSYLVANIAN INVERTEBRATES OF NEW MEXICO
As the geologic column below illustrates, New Mexico offers paleontology enthusiasts a
long natural history, from the Precambrian Period to the Late Pleistocene Epoch. More
specifically, North-central New Mexico offers a diverse selection of vertebrates and invertebrate
fossils within the most prolific portion of the Pennsylvanian Period. From the Mississippian
through the Pennsylvanian Period, a shallow sea covered most of New Mexico leaving sandstone
and fossil evidence of fish, amphibians, and eurypterids. Carboniferous plants, such as ferns,
were deposited and preserved as fossil impressions in the shale, their trunks, limbs, and twigs left
as fossilized bark and petrified wood. Further out from the primeval marshes, into the depths of
the ancient sea, a thick layer of limestone was deposited, leaving the greatest assortment of
fossils. The most abundant, which I can attest to by the weight of my samples, were the
brachiopods, explained below. In many ways the Upper Pennsylvanian, as witnessed in New
Mexico’s Madera Formation, was an age of brachiopods. But as the following photos illustrate
there was also an abundance of bryozoans, crinoids, fusulinids, mollusks, and other
invertebrates, whose descendents still fill the seas today.
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FOSSIL WOOD FROM THE SANDIA FORMATION, NEW MEXICO
The Carboniferous forest, so typical of the Pennsylvanian Period of New Mexico, is
represented by wood and bark samples collected in the Sandia Mountains (outcrops of the Sandia
Formation), New Mexico, shown in the photo below. In the Pennsylvanian Period plants took
hold, expanding, and setting the stage for the Permian Age of Amphibians. The lowlands that
bordered the shallow sea of New Mexico were covered with lush, green, and tropical foliage.
The stable climate of this period supported lepidodendron and calamite trees, some of which
grew up to one hundred feet tall. In the primeval forests were also thrushes, ferns, and the
ancestors of conifer trees. (A more detailed discussion of this period is given in this link.)

MARINE FOSSILS FROM THE MADERA FORMATION, NEW MEXICO
The Upper Pennsylvanian Madera Formation contains several orders, families and species
of marine invertebrates. My specimens came from Battleship Rock, near Jemez Springs in
Sandoval County and outcrops near Albuquerque in Bernalillo County, New Mexico. The most
fossiliferous strata in New Mexico is, in fact, near the town of Jemez Springs. Crynoids,
bryozoans, fusilinids, pelecypods, and gastropods, as well as the numerous brachiopods species
2

explained below, swam in a shallow sea. The most numerous member of the echinoderm order
were the crinoids. Less common were the nautiloids, ammoids, and trilobites. The numerous
fish swimming in the primeval sea included bony fishes, sharks, and lung fish. On land early
amphibians, giant insects, and a myriad plant species formed a canopy of greenery—the first
jungles of earth.

3

BRACHIOPODS FROM THE MADERA FORMATION, NEW MEXICO
Though the Upper Pennsylvanian Period of New Mexico offers the collector a diverse
range of species, from the Lower Mississippian Period to the Late Pleistocene Epoch, the most
abundant marine invertebrates in the Madera Formation of North-central Mexico are the
brachiopods, which I collected near the US Park Service Ranger Station in Tijeras, New
Mexico. For many fossil hunters brachiopods are often confused with pelecypods. Pelecypods,
or bivalves, in addition to having a different biological makeup than brachiopods, have different
lines of symmetry. In what biologist call bilateral symmetry, their top valve mirrors the bottom
valve, along the hinge line of the shell. Brachiopods symmetry, however, runs along the
transverse plane, perpendicular to the hinge line. Seen from the side, their two halves are
actually asymmetrical, whereas clams and their kin are often almost identical. The left side of the
shell mirrors the right side of the shell. (A graphic description is given below this collection.)
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MARINE FOSSILS OF ORANGE COUNTY, CALIFORNIA
THE ORANGE COUNTY GEOLOGICAL COLUMN
Orange County’s geologic history, as shown in the geologic column, begins in the Upper
Jurassic Period of the Mesozoic. As the column illustrates, the stratigraphic record of Orange
County is a complex and fascinating succession of environments and volcanic events from the
age of the dinosaurs right up to the present landscape, which offers a rich historical tradition too.
Each formation in Orange County, and the world at large, is differentiated from strata above or
beneath them by physical characteristics (color, grain size, rock type, and thickness). The first
division within the greater scheme is called a formation. If there is further division within the
strata it is called a member. Abnormalities, such as faults and volcanic intrusions, disrupt the
normal flow of stratification. Missing layers or periods, which are called unconformities, shown
in the column below, add an element of mystery to the science. In the subsequent figure, the
pattern of geological or stratigraphic progression is likewise uneven, and, as with all such
geologic columns, the record remains far from perfect. Paleontologists often blame erosion or
lack of deposits for these missing strata. While such causes might be easily explained, lack of
sedimentary deposit is not understood unless the underlying and overlying strata are known to be
marine or terrestrial rock. In the case of terrestrial strata or the lack thereof, the retreat of the sea
and a dry landscape easily explains the lack of sedimentary deposits set down by fresh or salt
water, which might contain fossils. For the geological history and strata shown in the geological
column, these gaps are evident, and yet those layers of sedimentary rock, constituting the Holz
and Baker Members of the Ladd Formations of Orange County, California, make up for this lack
with a diverse record of marine invertebrates and sharks’ teeth.
The oldest formation in the column is the Bedford Canyon Formation, which was laid
down during the Upper Jurassic period. Like almost all the other formations on the column, it’s
a marine deposit, composed mostly of thin, graded sandstone that alternates with shale, which
paleontologists believe are deep-sea fan deposits called turbidites (sediments deposited by
turbidity currents). As indicated in the column, Bedford Canyon Formation is highly deformed
(by faults and uplifts) and the successive layering within the formation actually indicate inverted
superposition, which reflects major a tectonic event during the Upper Jurassic. Calcareous
fossils of mollusks and brachiopods are rare in this formation, occurring mainly in local pods and
lenses of limestone. The age of the Bedford Canyon Formation is estimated to be 140 to 120
Million years old (Upper Jurassic to Middle Cretaceous). Overlying as well as intruding into
Bedford Canyon’s rocks, as indicated in the figure, is igneous strata called the Santiago Peak
Volcanics. Also intruding into the Bedford Canyon Formation is the Southern California
Batholith Granitics (also called the Peninsular Ranges Batholith), which is an important intrusive
event along the entire west coast of North America dated at 120 to 90 Million years ago. As
illustrated, the three formations—Bedford (sedimentary), Santiago (igneous), and Peninsular
(metamorphic), which represent the three major types of rock—are called the Basement Basolith
Section. They are, in fact, the foundation or basement of the Santa Ana Mountains of Orange
County, California.
Overlying the basement formations is perhaps the most important portion of our geologic
column, at least for the fossil collectors like myself. Here is recorded a massive marine layer
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between the Trabuco Formation and Pleasants Sandstone Member of the Silverado Formation, in
which is found the most fossiliferous zone in Orange County: the Holz Member of the Ladd
Formation. This member, along with the slightly older Baker Member has been assigned either a
Middle or Upper Cretaceous age. Since the latest research cites the more recent date, I shall
identify the Ladd Formation as Upper Cretaceous. Henceforth, for that matter, I shall the follow
the lead of current paleontology and call Ladd’s important member the “Holz Shale.” This
formation begins on top of the Trabuco Formation, an iron-oxide conglomerate of gravel,
constituting an alluvial fan deposited along the foot, above the basement, of the ancient Santa
Ana Mountains. The Trabuco Formation begins on one of those mysterious unconformities,
probably caused by erosion. The cobblestones and boulders within this formation, however,
were evidently provided by the weathering and erosion of older formations. Of course, this
essentially terrestrial, alluvial fan environment make it more interesting to the geologist than the
paleontologist or collector. One of those most significant divisions overlying the Trabuco
formation, from the standpoint of fossil-collecting, is the Ladd Formation, consisting of both
basal conglomerate and sandstone in the Baker Canyon Member and above this strata the Holz
Shale Member in which I found my marine fossils and sharks’ teeth. The Baker Canyon
Member, itself, represents a transition from coastal braided stream sand and gravel to shallow
marine shore face sandy deposits that contain an abundance of shallow marine invertebrates,
mostly mollusks. The Holz Shale represents a shallow-to-deep marine shelf and slope deposit
that is rich in fossils in its lower level. I discovered abundant and diverse mollusks in the shale
bed, including ammonites. I also found several sharks teeth. Above the Holz Member and the
overlying Williams Formation and Pleasants Member lies the Silverado Formation, sedimentary
rock lying within the Paleocene Epoch. One single sample, represented in my collection
containing turritellas is shown in a subsequent sequence, was found in the Silverado Creek
below. The matrix of the rock and its fossils, which are comparable to this layer overlying the
Upper Cretaceous Williams Formation and Pleasants Member, are quite different than the Holz
and Baker shale.
With the depositing of the Silverado Formation, a relatively short period of geologic
time, we are brought to the Tertiary Age and the boundary between the two great eras in the
geologic time scale—the Mesozoic (Age of Reptiles) and Cenozoic (Age of Mammals), two
labels which overlook a vast assortment of animal and plants not covered in these titles. The
very boundary where the Silverado Formation begins and Williams Formation ends, as shown in
the column, fittingly enough exhibits an unconformity. The basal Tertiary deposits, beginning
with the Silverado Formation, though terrestrial in their extent, reportedly exhibit a few
invertebrates (indicating a delta and bay near landfall), such as oysters and turritellas, and a few
vertebrate fossils, that had evidently washed into the mix. Above the Silverado Formation, are
several formations, most of whom are outside of this discussion. (A compilation of California
paleontological sites, including the location, age, period, and fossils found in these locations is
given in this list.) An interesting anomaly for me were the two samples of petrified wood I
found in Villa Park, California, not far from Silverado Canyon and the Ladd and Williams
Formations. According to a recent discovery in Orange County, there were also dinosaurs in this
area. The Upper Cretaceous zone in which invertebrates are abundant has yielded both plant and
vertebrate fossils, which include the fossil remains of a hadrosaur, so it’s not so strange to find
petrified wood. The scenario given for this geological province is typical for many Late
Cretaceous locations: a shallow sea, surrounding by hills and marshes, a condition that remained
in Orange County, California, when the Paleocene Epoch ushered in the Age of Mammals.
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The next layers of sedimentary rock, which I explored in Orange County, were the Upper
Miocene Monterey Shale of South Laguna Beach and Upper Pliocene Capistrano Formation of
Newport Beach, California, which are at the limit of my exploration of the geologic column.
Above this limit, out the range of the Orange County Geological Column, the ancient sea fully
retreated. During the Pleistocene Epoch, a heavily vegetated, marshy forest extended beyond the
shoreline, and in a primarily terrestrial environment, typical Ice Age mammals roamed the new
world.
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MOLLUSKS, SHARKS TEETH, AND WORM BORROWS FROM THE
HOLZ SHALE AND SILVERADO FORMATION
Several years ago I obtained permission from the Holz family to search for fossils on
their land. This site exposes the Upper Cretaceous Ladd Formation of Orange County in the
main outcrop and a Paleocene rim that I took a few samples from (primarily turritellas). The
eccentric residents of Silverado Canyon were curious and, at times, hostile to my presence. One
woman destroyed the bridge of dead limbs I had made to cross over the stream, even when I
explained that I had permission to be in this desolate place. A sign read “No Trespassing” by the
road, and I was forced to present my letter each time the police or pedestrians challenged me as I
prospected along Silverado Creek. During the many months I searched for fossils in the Holz
Shale, I found ammonites, gastropods, bivalves, and a few sharks teeth. The assemblage below
lists both the scientific name and the common name for each genus and species. Alongside this
fossil collection is a stream worn slab of turritellas, most likely belonging to the Early Paleocene
(Silverado Formation). So far I’ve been unable to identify the small sharks teeth found in the
Holz Shale, but I was fortunate in being able to match the other specimens with the scientific and
common names on record.
I hope that this fossil site is still available for amateur paleontologists and collectors, but
Orange County, California, is becoming cluttered with housing tracks and industrial property.
Alas, after living in North Texas awhile, I am chagrined to discover the same phenomenon of
urban growth.
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AMMONITES FROM THE HOLZ SHALE
In the lowest strata of the Holz shale of the Ladd Formation, I discovered two distinct
types of ammonites: subprionocyclus sp. and scaphite sp. When I did my research following my
exploration of Silverado Canyon, both of these members of the subclass ammonoidea of
cephalopoda were the only ones I found in the canyon and were the only ones in literature.
There may have been many more discovered later, but since I live in Texas now, it will have to
be someone else who finds new species. The attached photo includes each member from the
subclass in the sedimentary rock in which they were found. Due to the fragmentary nature of the
Holz shale, I decided not to trifle with them. There are, I learned, many enthusiasts who prefer
to see a fossil left in its matrix, and I have learned the hard way how easy a specimen can
shatter.

WO
WORM BORROWS FROM THE HOLZ SHALE
RM BORROWS FROM THE

10

WORM BORROWS FROM THE HOLZ SHALE

Though they might look like vertebrate fossils, I have been told that the fossils in this
group are probably worm burrows. If you look closely, however, there is an uncanny
resemblance to fossil teeth and bone. Since I found them alongside of fossil mollusks and
sharks’ teeth in the Holz Shale, the opinions of other fossil hunters is reasonable, and yet I’ve
found from my research that even paleontologists find it difficult to identify just exactly what
species inhabit such burrows.
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MARINE FOSSILS FROM SOUTH LAGUNA BEACH, CALIFORNIA
Awhile back when my wife and I lived in California, we found a nice beach below the
seaside city of Laguna Beach, California. On a whim, we decided to explore the canyon nearby
where a stream emptied into the Pacific. There were ancient Native American caves on the sides
of the canyon, containing kitchen middens, charcoal (indicating fire pits), and pictographs on
some of the cave walls. The University of California had labeled these sites, so we cautiously
explored the caves then moved up the canyon. It was then that we discovered what I later
identified, after research, as Upper Miocene clams and coral from the Monterey Formation. The
Indian caves prickled my archeological side, but I would never disturb an archeological site. My
wife and I left this out-of-the-way beach retreat with our paleontological treasures, satisfied with
our discovery of clams and coral fossils, but I wish I had taken pictures of the caves, themselves.
Note: To zoom in and out, click the photo below:
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MARINE FOSSILS FROM NEWPORT BEACH, CALIFORNIA
In the Upper Pliocene Capistrano Formation, which includes the Newport Beach area of
Orange County, California, I discovered, with several other fossil-hounds, a rich vein of marine
fossils in the sandstone and a few bird fossils in the mix. Because this outcrop was on private
property, the club I belonged to, led by a university paleontologist, was allowed to gather what
was tentatively identified by the scientist as Pleistocene fossils, but is now considered to be
Upper Pliocene, rather than Lower Pleistocene in age. The fossil mollusks, barnacles, and coral
in the photo are labeled with the scientific names for each genus with the common name for each
entry in parenthesis.
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FOSSILS OF THE LATHAM SHALE AND CHAMBLESS LIMESTONE
LOWER CAMBRIAN TRILOBITES OF THE LATHAM SHALE
The Latham Shale in San Bernardino County, California, offers the amateur collector
a wide range of Lower Cambrian trilobites. According to a few marine paleontologists, this area,
which includes the Marble and Providence Mountains, contains the oldest assemblage of these
arthropods. The challenge for the fossil hunter is the heat, the long winding trail into the ancient
mountains and the sheer effort in finding a whole trilobite (something I was unable to do
myself.) There are casts and molds of this elusive arthropod in museums and private collections,
which can’t compare in quality to the excellent intact fossils found elsewhere in the world, and
yet the variety of trilobite species and the sheer number of specimens in the Latham Shale make
it an important site for the study of this period of geologic time. There are, in fact, more species
of Olenellus in the Latham Shale (almost always the cephalon) than other locations, as well as
rare brachiopods, fossilized algae, and Precambrian crystals beneath this strata. The following
drawings are illustrations of intact specimens, rather than actual fossils I extracted from
shale. Only one of the specimens shown, Onchocephalus, does not belong to the order of
Ollenellidae. (Since I completed these drawings many years ago, I’m quite sure that both
amateurs and professional paleontologists have found more species of trilobites in the Latham
Shale.)

STRATIGRAPHY OF MARBLE AND PROVIDENCE MOUNTAINS
The following diagram of geological stratigraphy in Marble and Providence Mountains,
both above and below the Latham shale, includes a wide variety of marine fossils and an
important gem.
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MARBLE MOUNTAIN FOSSIL BEDS
Below is a map, showing the course from Route 66 to the Fossil trail, leading up to the
fossil beds in the Marble Mountains. Other fossil locations associated with the Latham Shale are
found in the nearby Providence Mountains, San Bernardino, California. Another family of
Olenellus, Fallotaspis, was discovered in the Inyo-White Mountain area of Eastern
California. Immediately above the Latham Shale, discussed in a subsequent section, is the gray
colored Chambless Shale, nearly as old, offering excellent specimens of oncolites, which are
fossilized cyanobacteria.

The following display from my collection include cephalons from the
preceding list of intact trilobites (Olenellus Clarki and Olenellus
Fremonti). Originally I had photographed dozens of broken specimens, but
there was too much redundancy in the collected fragments, so I exhibited
the best of them, including one intriguing specimen containing a
brachiopod fossil.
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THE CHAMBLESS LIMESTONE OF MARBLE MOUNTAINS
The Chambless Limestone, though not quite as old and not having Latham Shale’s
variety, contains trilobites similar to those found in the Latham Shale, hyoliths, thought by some
experts to be primitive molluscs, and oncolites, the fossilized remains of one of the most
important life forms on earth. Oncolites, which are merely fossilized slabs
of cyanobacteria colonies, are shown in the following section. As living forms today, they are
aquatic (in both fresh and salt water) and photosynthetic (i.e. they manufacture their own
food). Microscopic and normally unicellure, they often clump into colonies large enough to see
as a slimy film floating on water. In spite of being a common and unattractive sight, they are the
oldest known fossils, approximately 3.5 billion years old. They are the largest and most
important groups of bacteria on earth. Many reservoirs of oil are the products of cyanobacteria
activity. They also provide much of the nitrogen in fertilizer for rice and bean cultivation. Most
importantly, cyanobacteria have helped shape the course of evolution and ecological change
throughout the earth’s history. The oxygen we breathe was generated by cynobacteria during the
Precambrian period. Before cyanobacteria, as the first drafts of life, began producing oxygen,
the earth’s atmosphere was quite toxic. The most important byproduct of cyanobacteria was the
origin of plants, which, beginning with the advent of algae assisted in the proliferation of
oxygen. The chloroplast with which plants make food for themselves is made up cynobacteria
living inside each plant’s cells. A misconception I’ve still seen in text books and articles is the
notion that, because cyanobacteria are photosynthetic and aquatic, they should classified as bluegreen algae, but, except for the chloroplast in eukaryotic algae, they are not algae at all but the
earliest known bacteria and, according to most scientists, all forms of life.
Oncolites of the Chambless Limestone
Cynobacteria, as free floating orgasms or colonies, were already 3.5 billion years old
when the Chambless limestone formed above the Latham shale. Theoncolites which comprise
this strata themselves house other fossils such as trilobites and hyoliths. The fossil exhibited
below is shown beside living examples of cyanobacteria.
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EOCENE PLANTS OF THE CLARNO FORMATION, OREGON
A thick lava flow of Eocene age covers much of Central Oregon. Fortunately for
paleontologists and fossil hunters the John Day River has worn through the lava to expose a
2,000-foot layer of volcanic ash and debris, exposing imprints of ginkgoes, fig, magnolias,
walnuts, maples, and dawn redwood. In other fossil beds of Oligocene age paleontologists have
found the teeth and bones of wild dogs, false saber tooth cats, three-toed horses, rhinoceroses,
and humpless camels. Fortunately for me I was able to get permission to hunt in the Clarno
Beds, while student volunteers pecked away at the rocks. I couldn’t get into the John Day
vertebrate beds while paleontologists were there, but I obtained a nice collection of horse and
rhino teeth in trade from South Dakota. The same disaster in Oregon during the Eocene and
Oligocene had occurred in South Dakota’s Brule Formation, burying plants and animals alike in
volcanic ash. Included in the display of John Day leaf imprints in the lower right side is one of
the leaf molds I discovered in the town of Fossil Oregon.
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MAMMAL TEETH FROM THE BRULE FORMATION, SOUTH DAKOTA
The Brule prairies of the Oligocene Period were inhabited by tapirs, three toed horses, and
rhinoceroses. In the nearby swamps there were large crocodiles and a pigmy
hippopotamus. There were primitive oreodonts, creodonts, false saber tooth cats, and true saber
tooth cats also roaming the Brule prairies at the same time as their Oregon counterparts, when
several volcanoes in the United States erupted violently, catching the Brule and John Day beasts
in choking volcanic ash. The modest collection of horse (mesohippus) and oreodont
(merycoidodon) teeth and jaws displayed below are almost identical to some of the specimens
found by paleontologists in the John Day Fossil Beds of Oregon.
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MIDDLE CAMBRIAN FAUNA ~ WHEELER AMPHITHEATER
The Wheeler Amphitheater at Antelope Springs Utah, is the Middle Cambrian
counterpart to the Burgess Shale of Canada, in which soft bodied orgasms, such
as Naraoia, Wiwaxia and Hallucigenia swam with the trilobite Elathria Kingii (shown below)
and agnostid trilobites. Like the Burgess Shale, this formation is over 500 million years
old. It’s the best exposure of Middle Cambrian rocks in North America. Located in the House
Range, in Millard County, western Utah, the Wheeler Shale consists of highly calcareous shale,
shaley limestone, mudstone, and thin, flaggy limestone, extending into the Drum Mountains,
northwest of the House Range where similar Burgess-like fossils are found.
There are different ways to find fossils in the Wheeler Amphitheatre. This site is world
famous and swarms of fossil-hunters often converge on it during good weather. Unlike Sylvania
Ohio’s free fossil-hunting site, the U-Dig Quarry greets collectors after the thirty-one mile drive
on Death Canyon Road from Delta, Utah. Yes, I’m not kidding; the road through Wheeler
Amphitheater is called Death Canyon Road. Most collectors will pay to hunt fossils at the
commercial quarry waiting after such a long, dusty ride. For the more adventurous, however,
who want to strike out on their own, there are countless out-of-the way locales. Trilobites and, if
you’re extremely fortunate, one of the rare Burgess-like fossils, can be found after some effort,
without having to pay or compete with other fossil hounds. With this said, there are two
techniques to find trilobites. The easiest is to pay for it at the U-Dig Quarry booth. For folks
who have no geo pick or other necessary equipment, the attendants has tools required for a
dig. For those striking out on their own, always proceed with an associate. Like many fossil
outcrops, this remote part of Utah is desolate, and if you’re off the beaten path, it can prove to be
hazardous for overzealous prospectors. This second method of searching for fossils for the
seasoned collector, who recognizes fossiliferous shale and proceeds cautiously, can begin where
other trailblazers have foraged. Someone may have been splitting shale to search for hidden
trilobites. At the bottom of the fossil beds, lying loosely, will be an occasional fossil, but many
areas, including the U-Dig Fossil zone, of Wheeler Amphitheater have been played out. Perhaps,
the most difficult technique of hunting for fossils is to wander along the dry washes until you
find an outcrop of rock. When you find such an outcrop, begin your dig, splitting shale into
layers, looking on both sides for molds and imprints.
As in many fossil sites throughout the United States, there is a variety of hardness for
Wheeler Amphitheater fossils, ranging from brittles cardboard-like shale to hard limestone. The
rule, of course, is the harder the rock, the more durable and pristine is the fossil. As my photo
indicates below, I use a quarter to give the viewer a perspective on the specimens’ size. The
trilobites range in size from ¼ inch to 2 inches long. Though I mentioned only two, there are
several different species of trilobites in the Wheeler Shale Formation. The specimens below are
exclusively Elathria Kingii.
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PHACOPS RANA MILLERI OF SYLVANIA FOSSIL BEDS, OHIO
In the middle Devonian Period Ohio was covered by the sea. Because the sea floor was
extremely muddy as creatures sank to the bottom, it was a perfect situation for fossilization to
occur. The Silica Formation of northwest Ohio is the result of the marine deposits from the
middle Devonian, leaving remarkably well-preserved fossils. According to paleontologists and
amateur collectors, their preservation ranks as the best in the world. Within the shale are found
corals, brachiopods, echinoderms, and trilobites, such as my phacops rana millieri below. The
quarries in which they are found, unlike many fossil sites, are accessible and open to the public
at no admission fee. Though the Hanson quarry is now closed, quarry workers have provided
shale from the Silica Formation for what has become Sylvania Ohio’s Fossil Park. Truckloads of
relatively soft, gray shale from the Hanson quarry are dumped into an area where the public can
split the shale and find the same fossils in the Hanson and other quarries. In fact, collectors are
guaranteed that they will find brachiopods and corals, if not trilobites (which are quickly
gathered up). Nevertheless, with hard work and a careful eye, you can still find trilobites,
too. Beneath the photo of my phacops rana milleri, is a map of the fossil park’s location in
Sylvania Ohio.
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GREEN RIVER FORMATION
The Green River Formation, which dates back to the Eocene Epoch, records the
sediments of great fresh water basins, covering a large area of Green River in Wyoming,
Colorado, and Utah where the fossil herring below was found. Unlike most marine deposits, the
freshwater strata are very fine layers, forming a geological corridor of only six million
years. The area in question is shown as an inset to the fossil map of Fossil Butte National
Monument in Lincoln County, Wyoming, which is also known as Fossil Lake, because of the
abundant fish fossils preserved in the rock.
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NORTH TEXAS FOSSILS
In Texas, my adopted state, I haven’t had to travel far to find fossils. In fact, most of my
fossils have been collected in a radius of less than one city block from my house and a few were
found in my backyard. Most of my specimens belong to the Fort Worth Formation of Tarrant
County, Texas, which, according to online sources, has been placed in the Lower Cretaceous
Period. Important exceptions to this ongoing collection were found in North Richland Hills,
Haltom City, Southlake, near Grapevine Lake, also in Tarrant County, and the nearby Dallas area
—the latter two locations belonging to the Woodbine Formation. Unlike my other collections,
my efforts in my adopted state have really just begun. My Texas collection is an ongoing
project, which will be upgraded with each new discovery. Before presenting my Texas
Collection, I pause to generate a stratigraphy (geological column) of the North Texas area. The
important exception to this stratigraphy is my Upper Pennsylvanian brachiopod shown below.
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LOWER CRETACEOUS PELECYPODS
Across the street from my house in Fort Worth Texas, I discovered a mother lode of
gryphaea (“Texas Oysters”). As the photo below illustrates, the matrix of the slab filled with
gryphaea is solidly packed with these marine invertebrates. I estimate that the strata are nearly
ten feet thick and are so dense that there is scarcely any non-fossiliferous matrix. I found a
similar phenomena in Haltom City where the creek had worn the conglomeration down, but in
North Richland Hills, the gryphaea were loosely scattered on a hill. All three locations,
including the excellent specimen I found near my home, are filled with other marine
invertebrates shown below, but the gryphaea constitute at least ninety percent of the Lower
Cretaceous deposits in this quadrangle. The few samples of clams were found in my wife’s
garden.

LOWER CRETACEOUS EXOGYRA
Compared to the much larger gryphaea oyster, exogyra arietina is not impressive. For me
it’s its bizarre shape that makes it unique. Unlike its larger cousins, I found in North Texas,
which look like fossils, the arietina shells almost seem as if they were picked up off the shoreline
of a beach.
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AMMONITE FRAGMENT
There are many excellent ammonite specimens showcased in books and online. Until
very recently, however, I failed to find in my fossil hunting in Texas any evidence of this sought
after marine invertebrate. There have been several locations cited, which I haven’t visited, but
all I could find so far is one fragment, discovered almost by accident on my daily walk. Looking
down at the local park trail in my neighborhood, I spotted the unmistakable ridges and spine of
an ammonite shell. Because of its location and the surrounding surface geology (Kpd), I
estimate that it’s the same age as my gryphaea, shown above (Lower Cretaceous). Geologists
have given this formation an ambiguous label: Denton/Weno/Pawpaw undivided. So far, after
investigating Rufe Snow vacant lots in Richland Hills, the Haltom City and Park Glenn areas,
and my own backyard, I had been convinced there were no ammonites in this quadrangle, but I
was wrong. Because my neighborhood is private property and the nearby park is a restricted
location for collection, I’m not sure if I’ll risk a fine. Hopefully, there might be accessible road
cuts in the future and, on my daily walk, I’ll stumble across another specimen, this time a whole
ammonite. Shown below next to a similar specimen I found in a book, is my ammonite
fragment.

UPPER CRETACEOUS MARINE SLAB
While exploring my daughter’s large backyard in Southlake, Texas, I discovered an
interesting slab (possibly uncovered during the building of the house). I haven’t attempted to
extract fossils from it. In fact, I decided to leave it in its present state. So far I have identified
species of turritella, gastropods, and pelecypods. Because my daughter’s house is very close to
Lake Grapevine, I was able to date it and place it in the correct time period. According to a
geological map I discovered online, I’ve determined that this specimen is within the Woodbine
Formation (Upper Cretaceous).
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UPPER PENNSYLVANIAN BRACHIOPOD
When I literally stumbled across these tiny fossils, I was unfamiliar with the geology of
Texas, especially when I saw the small brachiopods up close, but my brachiopods from Graham
County, Texas, look very similar to brachiopods I found in New Mexico that are also of Upper
Pennsylvanian age (Neospirifer dubari and Neospirafer alatus). Later I discovered online a
family of brachiopods (neochonetes) that look very similar to my own samples, as well as the
neospirafer alatus from New Mexico. For comparison, a modest selection of these small
brachiopods is shown above neospirafer alatus from my New Mexico Collections.

 North Texas

New Mexico 
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THE OULED ABDOUNE BASIN FOSSIL BEDS OF MOROCCO
I am fortunate to have in my collection representative fossils of the phosphate beds of the
Ouled Abdoune Basin of Morocco: Enchodus lybicus and Mosasaur beaugei from the Upper
Cretaceous Period near Ouled Abdoune and an assortment of sand shark teeth from the
Paleocene Epoch of the Khouribga portion of the phospate beds, both time periods represented in
fossil bed’s stratigraphy shown below. I shall discuss them briefly as I have all my other
specimens, in context with the fossils within the geological stratigraphy they were found. In the
case of Ouled Abdoune and the fossil beds found in Khouribga, the discoveries have inspired
many paleontologists and geologists to call this corner of the Sahara another Burgess
Shale. Because most Moroccan species are not unique, this sounds like an exaggeration, but the
phosphate beds are one of the most important paleontological discoveries made in Africa.
OULED ABDOUNE: AFRICA’S VERSION OF THE BURGESS SHALE
The fossils found in the Ouled Abdoune Basin have several important features for the
professional and amateur paleontologist: they are plentiful, remarkably diversified and well
preserved, and they attest to key periods in vertebrate evolution, chronicled in logical succession
in the phosphate beds. In terms of the ICS Time Scale, as shown in the following chart, the
fossil sequence begins in the Santonian stage of the Upper Cretaceous period, continuing through
the Maastrichtian stage and ending in the Danian stage of the Paleogene at what the Standard
Geological Scale would indicate as the demarcation point between the end of the Cretaceous
period and beginning of the Tertiary period or Paleocene epoch. Since many scientists believe
that this time interval saw the extinction of the dinosaurs, the ICS Time Scale’s smaller
increments of time encourage paleontologists and geologists to see in the Danian (earliest
Paleocene) an almost seamless point for the KT boundary (K=Cretaceous and
T=Tertiary). Whatever theory is recognized—comet collision, virus attack, egg-eating
mammals, etc—recent discoveries in New Mexico indicate that not all dinosaurs became
suddenly extinct when the geological dial moved into the Danian stage. Yet nowhere else in the
world is there a site where the dinosaurs and giant reptiles transition into the Age of Mammals in
such a logical, complete sequence. Evolution is seen clearly in the barren Sahara rock, where
primitive forms evolved into more advanced forms—proof-positive of the principle of faunal
succession.

Stratigraphy of the Ouled Abdoune Phosphate Beds
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CREATURES OF THE OULED ABDOUNE PHOSPHATE BEDS
Because the setting for Ouled Abdoun’s diverse creatures was a shallow sea that bordered
dry land, the outcrops at this site reflect both a marine and terrestrial environment. The richest
vertebrate marine fauna known to science also includes, after recent discoveries, dinosaur fossils,
along with bony fishes, crocodiles, early mammals, and birds in the Maastrichtian stage of the
Upper Cretaceous, as well as more advanced mammals, new crocodile species, and sea birds in
the Danian stage of the Paleocene Epoch. The Ouled Abdoun Phosphate Beds have also yielded
the oldest known modern birds (Neornithes), shedding light on the evolution of this important
subclass. One of the mammal specimens found in the Danian levels, eritherium, who is
considered by many paleontologists to be the ancestor of elephants, is also the oldest known
placental mammal of Africa. Among the signficant finds at Ouled Abdoun, Enchodus lybicus, a
saber-tooth relative of the modern salmon, was discovered in both the Upper Cretaceous and
succeeding Tertiary levels of the phosphate beds. Unlike the dinosaurs and marine reptiles, this
fish survived the Upper Cretaceous extinction and is found, along with other fossil fish,
throughout the beds. Mosasaur beaugei, which didn’t survive into the Tertiary period, probably
included juvenile Enchodus in his diet. The fact that such giant fish as Enchodus and large
crocodiles, such as Arambourgisuchus, as well, as many land mammals and reptiles survived the
KT extinction has made me a skeptic of the theory that a comet wiped out the
dinosaurs. Nevertheless, whatever it was that wiped out the dinosaurs and marine reptiles, the
transitioning layers of the phospate beds appear to add weight to a general and sudden end. At
the top portion of the Maastrichtian stage in various outcrops there are still an assortment
dinosaur and marine reptile bones, and then, quite abruptly, in the earliest Danian, where the
Tertiary period begins and the Cenozoic Era launches the Age of Mammals, the Age of the
Dinosaur and Marine Reptiles is suddenly over. The upper levels also present advanced species
of mammals and birds and the continued existence of Enchodus in the marine outcrops.
Mosasaur beaugei

Enchodus lybicus
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Sand Shark
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MONSTER TEETH
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