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PREFACE TO THE 1981 EDITION

This work has a history which spans more than
four decades. In 1939 there was in use at the
University of Cincinnati a mimeographed
guidebook entitled "Elementary description of
Cincinnatian fossils and strata and plates of
commoner fossils in the vicinity of Cincinnati,
Ohio". The text of this work was by Walter Bucher,
with plates by Kenneth E. Caster, assisted by
Stewart Jones. In 1945 the Museum entered the
story with its publication of "Elementary guide to
the fossils and strata in the vicinty of Cincinnati",
with text by Bucher and plates by Caster and
Jones. In 1955 a revised version (which had a

yellow cover) appeared under the listed author-

ship of Kenneth E. Caster, Elizabeth A. Dalve, and
John K. Pope. This was reprinted in 1961; save for
a grey cover bearing a different picture and minor

typographic correction the 1961 publication is vir-

tually the same as that of 1955. Subsequently, the
1961 version was reprinted (and enclosed in a
blue cover).

In the publication before you, much of the mater-
ial is reprinted from Caster, Dalve, & Pope's 1955/
1961 work. However, much of the text is new.
Names of fossils have been updated, where
taxonomic work subsequent to 1955 has made
that necessary. Some of the illustrations have been
revised, rearranged, or both; others have been
deleted or replaced. An index has been included,
as has a renovated bibliography.

The following people very kindly offered sugges-
tions as to corrections and additions to Caster,
Dalve, & Pope's 1955/1961 work: Stephen H. Fel-
ton of Cincinnati; William B. Harrison, IIl, of West-
ern Michigan University; Stuart M. Kelly of In-
diana University; William A. Oliver, Jr., and John
Pojeta, Jr., of the United States Geological Survey;
John Pope, Wayne Martin, and Roy Reinhart of
Miami University, Oxford, Ohio; Raman Singh of
Northern Kentucky University; Dwayne D. Stone
of Marietta College, Marietta, Ohio; and Walter
Sweet and Stig BergstrAm of Ohio State University.

Amy Lamborg assisted in the preparation of the
manuscript and illustrations for publication. Tom
Weaver produced the cover illustration. We at the
Museum are grateful for the aid of all these people.

While this edition was in the throes of preparation
to go to press, Elizabeth Dalve, who originally
did many of the drawings, died. She was a most
talented artist who will be much missed. We at
the Museum wish to dedicate this publication to
her memory.

R. A. Davis
Paleontologist

Publication of this work was made possible by
generous support of the J. Huston Durrell Fund.
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PREFACE TO THE PRESENT EDITION

This is basically a reprint of the 1985 edition of this work. However, taxonomic revisions that have been
made since then are noted. In addition, some errors, typographic and otherwise, have been corrected.

William I. Ausich and Loren E. Babcock of the Ohio State University, Richard D. Hoare of Bowling Green
State University, and Michael R. Sandy of the University of Dayton very kindly offered advice on taxonomic
questions. | am grateful for their help.

R. A. Davis
Paleontologist
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INTRODUCTION

The Cincinnati region is world-famous for its
fossils. Virtually every natural history museum
worthy of that designation anywhere on Earth
has in its collections fossil specimens from the
Ohio-Kentucky-Indiana Tri-State area. The
rocks beneath and around Cincinnati are
filled with fossils in extraordinary variety and
abundance. Moreover, erosion over the last
few million years has left those rocks magnifi-
cently exposed. Thus, over the generations,
rock-hounds and geologists by the thousands
have been able to find and collect fossils by
the millions in and around Cincinnati.

It is the goal of this book to introduce you to
the rocks and fossils of the Cincinnati region.

THE ROCK IN THE CINCINNATI
REGION

The bedrock in the vicinity of Cincinnati con-
sists mainly of limestone and shale. These
materials were deposited at the bottom of a
shallow sea which once occupied the area.
Like other sedimentary rocks, those in the
Cincinnati region are made up of layers,
called strata (the singular is "stratum").

The limestone layers are composed primarily
of the mineral calcite, a naturally occurring
form of the chemical compound calcium car-
bonate. Here this material was derived mainly
from the hard-parts of ancient sea creatures.

The shale strata consist of silt and clay derived
from shores far to the east. Included in the
shale are very fine calcareous shell and
skeletal particles.

Both the limestone material and the clays and
silts originally were deposited as soft muds
and oozes. As more material was piled onto
the sea-floor and as the centuries passed, the
trapped water was expelled out of the once-
soft sediments. Individual mineral grains
gradually became interlocked with one
another and cemented together. The result of
these processes is our local bedrock.

The sediments which became our local
bedrock were deposited toward the end of

that chunk of the Earth's prehistory called the
Ordovician Period, which began some 500
million years ago and ended perhaps 440 or
430 million years ago. Because the rocks and
fossils of the Cincinnati area have been so well
known for such a long time, the last portion of
the Ordovician Period in North America is
called the Cincinnatian Epoch.

When the sediments which became our local
bedrock were deposited — some 450,000,000
years ago — they were laid down on the sea-
floor in horizontal layers. As the millenia
passed, however, there occurred changes in
the crust of the Earth, so that today's Cincin-
nati sits on the crest of a fold in the bedrock,
with the rock dipping gently to the north,
east, and west. This geologic structure is the
so-called Cincinnati Arch. The reason that
rocks formed during the Cincinnatian Epoch
are exposed in our region is that the younger
rocks, which once overlay the crest of the
arch, have been stripped off by century upon
century of erosion.

NAMING ROCK UNITS

The science which deals with the layers in
sedimentary rocks is called stratigraphy. Over
the years, stratigraphers have used a number
of different methods of identifying and nam-
ing bodies of rock.

One basis was time. That body of rock
deposited during the Ordovician Period s
called the Ordovician System. That body of
rock laid down during the Cincinnatian Epoch
(remember? — the last subdivision of the Or-
dovician Period) is called the Cincinnatian
Series. And so on.

Another basis for subdividing and naming
bodies of rock is lithology — the composition,
size, shape, and arrangement of the particles
which make up the rock. The basic litho-
stratigraphic unit ("lith-" means "rock") is the
formation. Similar or related formations may
be joined to comprise a thicker unit, called a
group. And formations may be subdivided
into smaller units called members.

A third basis for subdividing and naming
bodies of rock is fossil content. The basic
biostratigraphic unit ("bio-" is a prefix mean-
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ing "life") is the zone. The body of rock con-
taining a particular fossil is the zone of that
fossil. The particular fossil is called an index
fossil.

Today it is customary to name lithostrati-
graphic units after some geographic locality
or feature — a formation exposed in Fairview
Park in Cincinnati, for example, might be
named the Fairview Formation. It is also the
rule nowadays to name biostratigraphic units
after the fossils which characterize them —
the body of rock containing the fossil
Platystrophia ponderosa would be called
the Platystrophia  ponderosa Zone.

Unfortunately, the standard practices of today
were not so standard in years past. Hence, in
former times, geologists studying the rocks
and fossils in many parts of the world, in-
cluding the Cincinnati region, sometimes
delimited so-called formations and members
on the basis of their fossil content.

Because Caster, Dalve, & Pope's 1955/1961
work has become a standard reference on the
stratigraphy of the Ordovician of the Cincin-
nati region, the following section is reprinted
from pages 16-19 of that work. (Names of
fossils have been updated where necessary,
and some typographical corrections have
been made). Following the reprinted section
are two figures comparing the unit names in
that section with the names of strictly
lithologically defined units in use today.

THE CINCINNATIAN FORMATIONS
AND WHERE TO FIND THEM

CYNTHIANA GROUP: These are the middle
Ordovician rocks which underlie the Cincin-

natian in our area. Near Cynthiana, Kentucky,
the group consists of limestones and shales.
To the north these change to the massive
Point Pleasant Limestone, which is exposed
near Moscow, Ohio. The lowest unit of the
type-Cynthiana is the Greendale Limestone; it
contains many fossils similar to those found in
the lower Maysville Group.

Collecting: The Greendale is well exposed
near Cynthiana, Kentucky, in stone quarries
and roadcuts. The area about Gratz, Kentucky,

has many cliffs and quarries in the upper
limestones. However, fossil-collecting at these
sites is not easy. Near Moscow and Point Plea-
sant, Ohio, the upper limestones are exposed
in the old "River Quarries". These limestones
are abundantly fossiliferous, but the fossils are
difficult to extract from the hard matrix.

EDEN CRQOUP: The main mass of the Eden
sequence is blue shale with limestone partings
increasing in abundance in the upper part.
These deposits have traditionally been called
the Latonia Formation. The fauna of the Eden
Group indicates a connection of this ancient
sea with the St. Lawrence Valley area. The
Eden shales and limestones disappear to the
south and west.

Fulton beds: These dark basal shales overlie
the Cynthiana limestones. They are no longer
well exposed near Cincinnati, but may be
found in the Point Pleasant area. These beds
contain an interesting fauna (including the
trilobite Triarthrus which also occurs in a
narrow zone at the top of the Southgate),
which relates them to the Utica Shale of
northwestern New York state.

Economy Shale: The Economy Member is
predominantly shale. Crinoids, Cryptolithus
("lace-collar trilobites"), and delicate
brachiopods may be found at this horizon.

Southgate and McMicken Shales and Lime-
stones: In the Southgate and McMicken
Members, thick, rippled layers of limestone
(originally shell fragment sands) occur at many
levels. These two members carry many bryo-
zoans and thick shelled fossils. Batostoma and
Cryptolithus are abundant in the Southgate,
while Dekayia and Onniella are common in
the McMicken. The |limestone layers are
thicker and more abundant in the wupper
McMicken Member. A thick limestone layer
bearing ripple marks on its surface indicates
the top of this unit.

Collecting: Excellent collecting localities in
the Eden Group occur within the city limits:
behind the Metropolitan Housing Develop-
ment on Beekman Street, along the city-end
of the Westwood-Northern Boulevard, the
length of Columbia Parkway, and on Central
Parkway opposite Central High School. Also,
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lower Rapid Run and Stonelick Creek are fine
sites.

MAYSVILLE GROUP: Maysville strata are con-
spicuously more calcareous than the Eden
sequence, although shales still predominate.
The fauna is large and distinctive, indicating a
re-invasion of the "Greendale fauna".

Fairview Shales and Limestones: This forma-
tion is divisible into two units, the Mt. Hope
and Fairmount Members. The base of the Mt.
Hope Member is marked by the appearance
of new fossil forms including Platystrophia
and  Escharopora. The overlying Fairmount
Member contains some layers of crinoidal
limestone. Occasionally many fine <crinoid
heads occur in "pockets" of shale. Thick,
massive limestones, 8 inches to 1 foot in
thickness, formerly were quarried extensively
on the hills around greater Cincinnati, and
consequently this horizon sometimes is called
the "Hill Quarry Beds". Some of the old "Hill
Quarries" are still excellent collecting sites.
Fairview Park, the bluffs along Clifton Avenue,
the old Schlosser Quarry in Covington, the
bluffs of Eden Park south of the reflecting
pool, and upper Rapid Run are but a few of
these old quarries.

McMillan Shales and Limestones:

Bellevue Member: The Bellevue Member
marks a change from the conditions of
deposition seen in the Fairmount Limestone.
Muds appear, and there is evidence of much
current action in the form of shell rubble and
layers of edgewise-stacked shells {Rafines-
quina). The Bellevue Member usually forms a
bluff on the steep hillsides. Solution cavities in
the calcareous Bellevue frequently cause sink-
hole topography in the Cincinnati uplands,
e.g., Burnet Woods and Mt. Airy Forest. The
most distinctive feature of this member is the
ponderous shells and massive bryozoans it
contains. Rafinesquina from the
should be examined closely for Edrioasteroid
remains attached to these shells.

Bellevue

Collecting: Good exposures of the Bellevue
may be examined on the bluffs at the
McMillan Street entrance to Fairview Park,
Bald Knob, Galbraith Rd. north of Winton Rd.,
and at the small waterfall in Stonelick Creek
near Newtonsville.

Corryville Member: This member is
predominately shale. It occurs near the hill
tops in the Cincinnati area, consequently
good outcrops are seen only in excavations
for roads or buildings. This is the most in-
teresting collecting horizon in the Cincinna-
tian because of the splendid specimens of
trilobites, Flexicalymene, and occasional rare
fossils which have been found, e.g., jellyfish,
carpoids, starfish, the only known post-
Cambrian aglaspid, etc.

Collecting: The best Corryville collecting is on
upper Stonelick Creek, about twenty miles
east of Cincinnati. (Do not forget to get per-
mission before entering private property.)
However, occasionally there are good ex-
posures in construction excavations on the
hills within the city.

Mt. Auburn Member: The Mt. Auburn forms
the general hill cap around Cincinnati. It is
usually a rubbly mudstone, but in some
localities, the Mt. Auburn is impure
limestone. The beds are sometimes a solid
mass of the large brachiopod Platystrophia
ponderosa auburnensis (the "double-headed
dutchman" of old-time collectors).

Collecting: The bluffs along the fishing lake at
Dent, Ohio, and roadcuts along the
Westwood-Northern Boulevard east of Mon-
tana Ave. expose the Mt. Auburn very well.
The best locality is along the Baltimore and
Ohio railroad cuts at Maud about five miles
north of Sharonville, Ohio.

RICHMOND GROUP: There is no significant
change in the lithological character from
Maysville deposits (Mt. Auburn) to the Rich-
mond (Arnheim). However, the base of the
Richmond is defined by the appearance of the
remains of many new animals even though
many characteristic Maysville fossils persist to
the top of the lower Arnheim Sunset Member.
In the Oregonia Member of the Arnheim, the
characteristic Richmond fauna becomes
dominant. The Richmond fauna possibly
migrated into the Cincinnati area from the
south. This fauna is an evolved recurrence of
the Middle Ordovician fauna and is quite dis-
tinct from the Eden and Maysville faunas.
Most outcrops of Richmond strata abound in
fossils.
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Collecting: In Cincinnati, the Richmond is ex-
posed only on the highest hills in the western
part of the city. Many outcrops in the Rich-
mond also may be found along the trend of a
broad arc extending from Clifty Falls, Indiana,
through Oxford, Lebanon, Clarksville, Sar-
dinia, and Manchester, Ohio, and Maysville,
Kentucky.

Arnheim Formation: The Arnheim is best
developed toward the south, where it carries a
typically shelly facies. The thickening and
thinning, its rubbly nature, and the abraded
condition of the fossils seem to indicate shoal-
ing of the sea.

The Sunset Member in the vicinity of Cincin-
nati bears at its top a narrow zone of the
brachiopod Retrorsirostra. Here also may be
found the corrugated

which is characteristic of the Middle Ordovi-

brachiopod Leptaena

cian and Richmond.

The Oregonia Member is very reminiscent of
the lumpy, wave worked Mt. Auburn. The
fossils are usually poorly preserved. At the top
of the Oregonia is a zone of small pelecypods
and casts of snails.

Collecting: The best Arnheim collecting is
found along Harrison Ave., near Dent, Ohio,
and at the intersection of Boudinot Avenue
and Westwood-Northern Boulevard.

formation is
even-bedded
beds.
yellowish, clay shale beds ("butter layers") are

Waynesville Formation: This

composed of repetitious,

limestone and blue shale Several
rich in enrolled Flexicalymene trilobites. The
lowest member of the Waynesville, the Fort
Ancient

Member, bears near its top the

richest Flexicalymene layer in the Cincinna-
middle

Member, contains an abundance of Onniella

tian. The member, the Clarksville
meeki (not restricted to this horizon). The
Blanchester Member, at the top of the
Waynesville, is a very fossiliferous sequence of
shales. Here first appear several fossils better

known to the Ordovician of the arctic region.

Collecting: Almost every collector of Ordovi-

cian trilobites has his preferred Waynesville
sites. Many may be found in the Oxford-
Lebanon area; an exceptional locality is the
railroad cut at Weisburg, Indiana. The
Boudinot Avenue locality in Cincinnati offers

opportunity for rewarding "dry dredging".

Liberty Formation: This formation is dis-
tinguished from the Waynesville by the sud-
den abundance of Glyptorthis. Lithologically,
this formation is similar to the Waynesville

although it contains more thin limestone beds.

Collecting: Good outcrops of the Liberty are
Oxford,
Clarksville, Ohio, areas.

present in the Lebanon, and

Whitewater Formation: The lower Whitewater
member of the Whitewater Formation is com-
posed largely of limestones which frequently
show current eroded channels. Many large
cephalopods, some coiled, and new species of
bryozoa appear here. In Indiana, the middle
of the Whitewater Formation is a massive
limestone containing Tetradium coral-
heads, but in Ohio this Saluda Limestone is

many

predominantly lumpy limestone and shale.
The upper Whitewater member, lithologically
similar to the lower Whitewater, contains an
dentatum and

abundance of  Rhynchotrema

delicate Tentaculites.
Collecting: Excellent sites for collecting
Whitewater fossils are to be found in the Ox-
ford, Ohio, area, within the city limits of Rich-
mond, Indiana, and at Clifty Falls, near

Madison, Indiana.

Elkhorn Formation: The lower shales of the
Elkhorn Formation carry a sparse fauna, and
fossils are hard to extract from the granular,
dolomitic, upper limestones. However, the
lower shales carry a beautiful and plentiful
micro-fauna. Bentonite (volcanic ash) layers
are found in this formation near Manchester,
in Adams Co., Ohio.

Collecting: Good collecting sites in the
Elkhorn are the

Indiana, and the Madison and

railroad embankments at
Weisburg,
Richmond, Indiana, areas.
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STRATICRAPHIC NAMES USED IN THE TRI-STATE AREA
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|IES | GES AND FOSSILS LITHOLOGY
PREACHERSVILLE .
ELKHORN il F |ELKHORN F. :
UPPER DRAKES FMN. - upper W
\ o WHITEWATER . member <
w w 1
wl SALUDA | <L
E : SALUDA . MEMBER = EJ
<ZI == LOWER IZ jower b= é
= WHITEWATER =  member | O
a)
= LIBERTY
O D"l
% \ BLANCHESTER || BULL FORK L
B B FORMAT | ON rS
=~ | Z3 CLARKSVILLE S =
Z | @x|gs o< |3
< = FORT ANCIENT e | =
- zo0 | g
% L3 OREGON | A < =
- T w S
= <z SUNSET
O e
< | > Z  MOUNT AUBURN o
ol 3 GRANT %
: — CORRYVILLE LAKE 2
3| B FMN. o
— = BELLEVUE BELLEVUE TONGUE
5 MIAMI TOWN SHALE
2 c'_r E R RGO FAIRVIEW WES%[&%GE
= FORMAT | ON
>
= |u MOUNT HOPE NORTH BEND TONGUE
w
EI < McMICKEN GRAND AVENUE MEMBER 2
— E T
= o SOUTHGATE 0
g < KOPE FORMATION <
o | ECONOMY o
W

Those on the right are names that have been applied to rocks in the
Ohio, Kentucky, and Indiana area. The different names do not
necessarily represent different rock units nor their lateral relationships.

(See page 14.)
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STRATIGRAPHIC NOMENCLATURE OF THE CINCINNATIAN ROCKS

OF THE OHIO - KENTUCKY - INDIANA AREA.
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Each major column presents an interpretation of the geological situation in the area studied; its author or authors are indicated
at the top of the column. The fact that the columns are not identical demonstrates that geology is an active, living science—
geologists still are searching for the one system of rock nomenclature that would truly represent the geological reality in the
Cincinnati area. (See the "Works on Cincinnati rocks" section of the bibliography.)
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WHAT IS A FOSSIL?

Everyone would agree that a bone or shell of a
kind
petrified wood

long-extinct of animal or a piece of

is a fossil, but the term in-
cludes a good deal more than just such well-
remains.

known animal and plant

In some very rare instances, the soft parts of
an animal in the fossil
state. The widely publicized
moths found in the Arctic would fall
category. The word "fossil", in fact, includes all
kinds of and animals.
However, the word doesn't apply only to re-
mains; it also subsumes foot-prints, and worm

have been preserved
frozen mam-
into this

remains of plants

burrows, and tooth marks, and objects made
by creatures — life. In short,
then, fossils are the traces of
plants and animals preserved in the geological

traces of past
remains and

record.

Some people would insist that fossils must be
"prehistoric". the word
"prehistoric" is a problem, because it means
different things in different places.
"Prehistoric" literally means "before history",
which, in turn, means "before written
records". The difficulty is that writing ap-
peared in different places on Earth at different
times. For example, writing arrived in our area
with the first European explorers, say about
AD1650, but the Egyptians were writing more
than 4,000 years before that. Moreover, from
remote

However,

time to time there are discovered in
areas of our planet, groups of people who lack
written records even today. Hence, inserting
the word "prehistoric" into our definition of
the word "fossil" just might be confusing.

In former times many people wouldn't have in-
cluded remains and traces of human beings as
fossils. They would have argued that humans
are not animals. recognize
that we belong in the Kingdom Animalia, along
with dogs, cats, lizards, frogs, jellyfish, and the
whole variety of the Earth's animal world.

Nowadays we all

So fossils are the remains and traces of plants
somehow preserved in the
geological What is this "geological
record"? "Geology" means "the study of the
Earth", and the "geological record" is the stuff
the geologist studies — the materials of which

and animals

record.
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our planet is made — the rocks, the soils, the
sand and gravel, the ice, etc.

To a fossil, the key word is "preservation". To
be a fossil, a plant or animal must be pre-
served. When an organism dies, a whole host
of destroyers are waiting to wipe away all trace
of that First off, a hungry animal
might eat the would-be fossil; or it might be
destroyed by rotting. Or battered to pieces by
waves. Or broken apart by being carried along
by a stream. Or chemically
disintegrated.

creature.

river or

Becoming a fossil is a really chancy business,
even if you are equipped with a sturdy shell or
other preservable hard parts. The best way to
be preserved is to be buried quickly — this
will lessen the likelihood of destruction by
waves, or streams, or hungry animals. The
material in which burial occurs should be very
fine-grained and impervious to the passage of

underground water — this will retard

chemical destruction. Cold or salt or drying,
for example, will slow down or even stop
rotting.

The study of fossils is called "paleontology".
In the course of everyday work, the paleon-
tologist may well encounter fossils preserved
in various ways:

Unaltered remains — in which the sub-
stances of the plant or animal essentially are
as they were in life. In very rare instances
soft parts may be preserved, and maybe
even stomach contents, etc. Less rare is
preservation of unaltered hardparts; good
examples of this are the bones of the Ice
Age animals which have been found at Big
Bone, Kentucky, and at Rancho La Brea, in

Los Angeles, California.

Compression — in which the plant or
animal is smashed flat.

Carbonization — in which the volatile sub-
stances in the organism (water, nitrogen,

hydrogen, etc.) have been driven off, leaving
a carbon residue. Coal is a good example of
of plant (Another
name for carbonization is "distillation".)

carbonization remains.

"Petrification” — in which the remains of

the plant or animal literally are "turned to
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stone". "Petrification" (or "petrifaction")
actually refers to two different kinds of
preservation:

Infiltration (or permineralization) — in
which the empty spaces in an organism
are filled with mineral matter. For exam-
ple, the mineral quartz may fill up the
myriads of small spaces of wood.

Replacement (or mineralization) — in
which the actual substance of an
organism is removed bit-by-bit and
mineral matter is left in its place.

"Petrifaction”" may involve any of a number
of minerals; quartz (silica), pyrite, and
calcium phosphate are, perhaps, best
known. An important aspect of "petrifac-
tion" is that the internal structure of the
bone, shell, or whatever is preserved.

Impressions and molds — in which the ac-
tual substance of an organism may be gone,
but there is a replica, in reverse, remaining.
For example, if you press the outside of a
clam shell down into some clay and then
remove it, you've made a mold of the out-
side of the clam shell — an external mold.
If, on the other hand, you press the clay
down into the inside of the clam shell,
you've made an internal mold.

Cast — in which some mineral substance
fills up a mold, resulting in a positive replica
of the original organism. Making a cast is a
two-step process; first a mold is made from
the plant or animal, and then a cast is made
from the mold. A «cast differs from a
"petrifaction" in that no internal structure
is preserved in the cast; all that remains is
the overall shape of the original creature.
(Note that when a physician puts a so-
called "cast" on a broken arm or leg, in fact,
what is being made is an external mold of
the arm or leg.)

The kinds of preservations we have discussed
in the last several paragraphs all produce what
we might call "body fossils", in that they in-
volve the remains of organisms or replicas of
remains. Trace fossils, on the other hand,
show us that the animal or plant existed, but
these fossils lack actual remains. Also called
ichno-fossils or lebensspuren, trace fossils in-
clude a wide variety of fossils: tracks, trails,
burrows, buffalo wallows, beaver dams, nests,
tooth marks, etc. One variety includes things
called coprolites; they are fossil excrement.

In the years before they were recognized as
trace fossils of animals, some of the burrows
and trails in our local rocks were thought to
be the remains of ancient seaweeds. They
were called "fucoids", after the well-known
group of modern seaweeds, Fucus.

Artifacts are objects made by organisms
(especially humans) — tools, weapons, items
of clothing, and so on. Archaeologists, those
scientists who study the remains and artifacts
of ancient humans, commonly wouldn't in-
clude artifacts as fossils. However, tools,
weapons, etc., certainly are traces of past life
(albeit human).

The preceding paragraphs list a number of dif-
ferent categories of fossils. They are treated as
though they were completely separate, easily
differentiated groups. Actually, that's not
always the case. For example, a given fossil
specimen, say a compressed fish, might in-
clude infiltrated, replaced bone, carbonized
soft-parts, and, if removed from the rock,
leave an external mold — all in one specimen.

In conclusion, fossils are the remains and
traces of plants and animals preserved in the
geological record. Preservation may have
been accomplished in a number of ways, but
it involved the exclusion of biological,
physical, and chemical destruction. The best
way to have done this was by rapid burial in
fine, impervious material.
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NAMING AND CLASSIFYING FOSSILS

When people of different
countries endeavor to communicate with one
eventually problem,
Different peoples have dif-

from a number

another, there is a
namely language.
ferent names for the same animal; for exam-
ple, felix, gatto, gato, chat, and katze all refer
to the animal we call a cat. Moreover, the
same word may be used
than one kind of animal;
the word "cat" when talking about the house

cat, the lion, the tiger, the bobcat, the moun-

to designate more
for instance, we use

tain lion, etc.

Well over two centuries ago it was recognized
that, the world were to
communicate with one another successfully,
must have its

if scientists around

each kind of plant and animal
own unique name, and that each name must
refer to one and only one kind of plant or
animal. At that time all educated Europeans
knew Greek and, especially, Latin, so
suggested that these plant and animal names
be in one of these classical languages; that
way no modern language would be
favored. For simplicity, however, it
decided that Greek letters wouldn't be used;
hence, only Roman letters were employed in
these scientific names.

it was

one
was

The basic name for each kind of plant and

animal consists of two words; the common
house «cat, for example, is Felis domesticus.
This is called a species name, because each

kind of organism is called a species. The first
word, in this case Felis, is the generic name;
the second word is called the specific or trivial

name. The species name, consisting of the
generic and trivial name, is called a
"binomen", literally "two names". Commonly

the species name of an organism is called its

"scientific name".

Note that the species name is in italics. This
was agreed to by scientists: each binomen is
to be put in a form which stands out from the
writing around it. Generally this is done with
italics, although sometimes with underlining
or by setting the name all in capital letters.
Remember, the species name must be in
Roman letters, so that in a Russian or even in a
Chinese Fe//s domesticus will
leap out of the paper at you.

scientific work

The generic name of an animal always is
capitalized. If the species name is printed us-
ing both upper case and lower case letters,
then the trivial name is always lower case

throughout.

In some scientific works, you may see a scien-
tific name followed by a person's name and
date, for example, Felis domesticus Linnaeus,
1758. This means that it was Carolus Linnaeus
in the year 1758. (It
also called

who named the species
turns out that it was Linnaeus —
Carl Linne —
system of naming organisms, and his landmark
work was published in 1758. Because of the
great scope and importance of that work, it is
to abbreviate Linnaeus, 1758 to L.

you might see Felis domesticus L.)

who invented the binomial

common
Hence,

Actually, the regularization of biological
nomenclature (the science of naming
organisms) was only one of the contributions
He also was the inventor of the
classify

of Linnaeus.
system
organisms.

according to which we

The basic kind of organism is called a species.
Related species are joined together in a larger
is "genera"). Related
genera are grouped larger unit,
the family. In short, Linnaeus invented what is
called the Linnaean Hierarchy, a system of
categories in which smaller related groups of
organisms are joined to form larger, more in-
clusive groups. Take the house cat, for exam-

unit, the genus (plural
into an even

ple. Felis domesticus is the name of the
species. F. domesticus and other, related cats
belong in the genus Felis. Felis and other cat

genera are assigned to Felidae, the cat family.
Cats, dogs, bears, skunks, etc, make up the
order Carnivora. The orders Carnivora, Insec-
tivora (shrews, moles, hedgehogs, and their
kin), Primates (monkeys, apes, humans,
their relatives), and all the other orders of
hairy creatures comprise the class Mammalia.
Mammals, birds, reptiles, amphibians, fishes,
etc., comprise the phylum Chordata. The
chordates, coelenterates etc.),
and more than twenty other phyla
kingdom Animalia.

and

(corals,
sponges,
comprise the
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Let's summarize this in tabular form, using the
house cat as an example:

Category
Kingdom . Animalia
Phylum Chordata
Class. Mammalia
Order Carnivora
Family Felidae
Genus . . ... . Felis
Species. . Felis domesticus

The purpose for the Linnaean Hierarchy is to
join together related creatures and to simplify

describing them. Imagine if you had to
describe a house cat completely; itwould take

reams of writing and many months. Because
of the Linnaean Hierarchy, by saying Felis
domesticus you convey to your listener all the
characteristics of the species, genus, family,
etc., without having to use up paper and time
in vast quantities.

There are seven levels of categories in the Lin-
naean Hierarchy. When doing detailed work
with a group of creatures, one commonly
finds a need for more levels. As a result, extra
ones have been invented. For example,
several related families may be grouped into a
superfamily. Or, going in the other direction,
a family may be composed of several related
subfamilies, and a subfamily may be com-
posed of several
above the class level there can be super-
classes, and below it can be subclasses and in-
fraclasses. And so on for the other levels of the
hierarchy. You don't have to use all the levels
of the expanded hierarchy, however, just the
ones necessary best to classify the creatures
being studied.

infrafamilies. Analogously,

One of the most commonly used levels of the

expanded Linnaean Hierarchy is the sub-
species (commonly <called "variety").
Platystrophia ponderosa auburnensis, for ex-

ample, is a subspecies of P. ponderosa, along
with P. ponderosa ponderosa. Note that the
subspecific name appears in print in exactly
the same style as the specific name.

In some instances one thinks that a given fossil
belongs in a particular genus, but one isn'ten-
tirely certain — perhaps thin-sections are
needed to be sure of the identification. In

such cases one puts a question-mark before
the generic name, for example:
A.Platystrophia.

Sometimes one knows that a given fossil
belongs in a particular genus, but it's not cer-
tain into which species it should be placed —
maybe the fossil is less than perfectly preser-
ved. In such a case, one would give the name
as, for example, Platystrophia species or
Platystrophia sp., with the "sp." standing for
"species". Note that neither the "sp." nor the
"species" is italicized or underlined; this is
because it is not the formal specific name.

Other times a fossil may be well preserved,
but doesn't seem to fit exactly into any par-
ticular named species. The specimen may
closely resemble fossils which have been
assigned to a given species, but there are
some differences. Perhaps the specimen is just
an unusual individual of the known species, or
maybe it is the first-found specimen of a
hitherto unknown species. Commonly such
an individual would be given a name in the
form: Platystrophia sp. c¢f. P. ponderosa. This
says that the specimen definitely belongs in
the genus Platystrophia and that it compares
favorably with Platystrophia  ponderosa (the
cf. is an abbreviation of the Latin "conferre"”,
meaning "to compare").

So every kind of organism has a name. But
sometimes names get changed. Now, amateur
fossil-collectors commonly get more than a
little aggravated at paleontologists for chang-
ing the names of fossils. Rest assured that this
is not done for frivolous reasons.

Recall again that the ultimate goal of the nam-
ing system is to assure that each kind of
creature has its own, unique name. It follows
that all creatures with the same species name
belong in the same species, and all organisms
with the same generic name belong in the
same genus.

In 1859 a paleontologist named J. H.
McChesney assigned a particular kind of fossil
to a species of the genus Orthoceras. Its of-
ficial name was Orthoceras knoxense
McChesney, 1859. In 1911 another paleon-
tologist, George Girty, upon careful study of
the species, decided that it actually belonged

in a different genus, which he called
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Pseudorthoceras. The name of the species thus
became Pseudorthoceras knoxense
(McChesney, 1859) Girty, 1911. This name still is
the full official name of the species, although,
to save space, generally it would be listed as
(McChesney), or,
even, just Pseudorthoceras knoxense. (But pay
attention to parentheses around people's
names after the scientific names of organisms;
they tell you that the question
originally was assigned to a different genus.)

Pseudorthoceras knoxense

species in

So, one reason for changing a name is that
further study has revealed that a species
originally assigned to one genus actually
belongs in same thing could
happen at the species level. Let's say that a

another. The

paleontologist assigns a number of specimens
of fossils all to one species. Then further study

actually species are
amongst the lot of specimens.

reveals that several
represented
Because each species must have one, unique
name, it is necessary to assign some of the

specimens to several newly named species.

On occasion it becomes obvious that
someone has been overzealous in naming
new species, that specimens assigned to a

number of separate species actually all belong
in one species. It then is necessary to abandon
the extraneous names in favor of the original,
first-named species. This also could happen at
the generic level.

In conclusion, then, sometimes paleon-
tologists are obliged to change the names of
fossils. The goal, however, is living up to the
principle that should
have one, unique name and that each name

every kind of animal

should refer to one, unique kind of anim