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PREFACE TO THE 1981 EDITION 

This wo rk has a history w h i c h spans more than 
four decades . In 1939 there was in use at the 
University of Cincinnat i a m imeographed 
guidebook entitled "E lementary descr ipt ion of 
C inc innat ian fossils and strata and plates of 
commone r fossils in the v ic in i ty of C inc inna t i , 
O h i o " . The text of this work was by Wa l t e r Bucher , 
wi th plates by Kenneth E. Caster, assisted by 
Stewart Jones. In 1945 the M u s e u m entered the 
story w i th its publ icat ion of " E l ementa ry guide to 
the fossils and strata in the v ic inty of C i n c i nna t i " , 
w i th text by Bucher and plates by Caster and 
Jones. In 1955 a revised version ( w h i c h had a 
ye l l ow cover ) appeared under the listed author
ship of Kenneth E. Caster, E l izabeth A. D a l v e , and 
John K. Pope . This w a s reprinted in 1961 ; save for 
a grey cover bear ing a different picture and minor 
typographic correct ion the 1961 publ icat ion is vir
tually the same as that of 1955. Subsequently, the 
1961 version w a s reprinted (and enc losed in a 
blue cover ) . 

In the publ icat ion before y o u , much of the mater
ial is reprinted from Caster, D a l v e , & Pope's 1955/ 
1961 work . Howeve r , much of the text is new. 
N a m e s of fossils have been updated, w h e r e 
taxonomic work subsequent to 1955 has made 
that necessary. S o m e of the illustrations have been 
revised, rearranged, or both; others have been 
deleted or rep laced. An index has been inc luded , 
as has a renovated bibl iography. 

The fo l low ing peop le very k indly offered sugges
tions as to correct ions and addit ions to Caster, 
D a l v e , & Pope's 1955/1961 w o r k : S tephen H. Fel-
ton of C inc inna t i ; W i l l i a m B. Har r i son , I I I , of W e s t 
ern M i c h i g a n Univers i ty ; Stuart M. Kel ly o f I n 
d iana Univers i ty ; W i l l i a m A. Ol iver , Jr., and John 
Pojeta, Jr., of the Un i t ed States Geo log i c a l Survey ; 
John Pope , W a y n e Ma r t i n , and Roy Reinhart o f 
M i a m i University, Ox fo rd , O h i o ; R a m a n S ingh o f 
Nor thern Kentucky Univers i ty ; D w a y n e D . S tone 
o f Marietta Co l l ege , Mar iet ta , O h i o ; and Wa l t e r 
Swee t and Stig Bergstr^m of O h i o State University. 

A m y Lamborg assisted in the preparat ion of the 
manuscr ipt and illustrations for pub l i ca t ion . Tom 
W e a v e r produced the cover i l lustration. We a t the 
M u s e u m are grateful for the aid of al l these peop le . 

W h i l e this edit ion w a s in the throes of preparat ion 
to go to press, E l izabeth D a l v e , w h o original ly 
d id m a n y of the drawings , d i ed . She was a most 
talented artist w h o w i l l be m u c h missed. We a t 
the M u s e u m w i sh to ded ica te this publ icat ion to 
her memory . 

R. A. Dav i s 
Paleontologist 

Publ icat ion of this wo rk was m a d e possible by 
generous support o f the J . Huston Durrel l Fund . 
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PREFACE TO THE PRESENT EDITION 

This is basical ly a reprint of the 1985 edit ion of this wo rk . Howeve r , taxonomic revisions that have been 
made since then are noted. In addi t ion, some errors, typographic and o therw ise , have been corrected. 

W i l l i a m I . Aus ich and Loren E. B a b c o c k of the O h i o State University, R ichard D. H o a r e of B o w l i n g G r e e n 
State University, and M i chae l R. Sandy of the Univers i ty of Day ton very k indly offered adv i c e on taxonomic 
questions. I am grateful for their he lp . 

R. A. Dav is 
Paleontologist 
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INTRODUCTION 
T h e C i n c i n n a t i r e g i o n is w o r l d - f a m o u s for its 
fossils. V i r tua l l y e v e r y na tu ra l h istory m u s e u m 
w o r t h y o f that d e s i g n a t i o n a n y w h e r e o n Ear th 
has in its c o l l e c t i o n s fossil s p e c i m e n s f r o m t h e 
O h i o - K e n t u c k y - I n d i a n a Tri-State a rea . T h e 
ro cks b e n e a t h a n d a r o u n d C i n c i n n a t i a r e 
f i l l ed w i t h fossils in ex t r ao rd ina r y va r i e t y a n d 
a b u n d a n c e . M o r e o v e r , e r o s i o n o v e r t h e last 
f e w mi l l ion years has left t hose rocks m a g n i f i 
cent l y e x p o s e d . T h u s , o v e r t h e g e n e r a t i o n s , 
rock-hounds a n d geo log is ts b y t h e t h o u s a n d s 
h a v e b e e n ab l e to f ind a n d c o l l e c t fossils by 
t h e mi l l ions i n a n d a r o u n d C i n c i n n a t i . 

I t i s the goa l of this b o o k to i n t r o d u c e y o u to 
t he rocks a n d fossils o f t h e C i n c i n n a t i r e g i o n . 

THE ROCK IN THE CINCINNATI 
REGION 
T h e b e d r o c k i n t h e v i c in i t y o f C i n c i n n a t i c o n 
sists ma in l y o f l i m e s t o n e a n d sha l e . T h e s e 
mater ia l s w e r e d e p o s i t e d a t t h e b o t t o m of a 
sha l l ow sea w h i c h o n c e o c c u p i e d t h e a rea . 
L i ke o t h e r s e d i m e n t a r y r o cks , t h o s e i n t h e 
C i n c i n n a t i r e g i o n a r e m a d e u p o f layers , 
ca l l ed strata ( t he s ingu la r i s " s t r a t u m " ) . 

T h e l i m e s t o n e layers a r e c o m p o s e d pr imar i l y 
of t h e m i n e r a l ca l c i t e , a na tura l l y o c c u r r i n g 
f o r m o f t h e c h e m i c a l c o m p o u n d c a l c i u m c a r 
b o n a t e . H e r e this ma te r i a l w a s d e r i v e d ma in l y 
f r o m t h e hard-par ts o f a n c i e n t sea c r e a t u r e s . 

T h e sha le strata consist o f silt a n d c lay d e r i v e d 
f r o m sho res far to t h e east. I n c l u d e d in t h e 
sha le a re v e r y f i n e c a l c a r e o u s she l l a n d 
ske le ta l par t i c les . 

B o t h t he l i m e s t o n e mate r i a l a n d t h e c lays a n d 
silts o r ig ina l l y w e r e d e p o s i t e d as soft m u d s 
a n d o o z e s . A s m o r e mate r i a l w a s p i l ed o n t o 
t h e sea-f loor a n d as t h e c e n t u r i e s pas sed , t h e 
t r a p p e d w a t e r was e x p e l l e d o u t o f t h e o n c e -
soft s e d i m e n t s . I n d i v i d u a l m i n e r a l gra ins 
g r a d u a l l y b e c a m e i n t e r l o c k e d w i t h o n e 
a n o t h e r a n d c e m e n t e d t o g e t h e r . T h e result o f 
t hese p rocesses i s o u r loca l b e d r o c k . 

T h e s e d i m e n t s w h i c h b e c a m e o u r l o c a l 
b e d r o c k w e r e d e p o s i t e d t o w a r d t h e e n d o f 

that c h u n k o f t h e Ear th 's p r eh i s to r y c a l l e d t h e 
O r d o v i c i a n P e r i o d , w h i c h b e g a n s o m e 500 
m i l l i o n yea r s a g o a n d e n d e d p e r h a p s 440 o r 
430 m i l l i o n yea r s a g o . B e c a u s e t h e rocks a n d 
fossils o f t h e C i n c i n n a t i a rea h a v e b e e n so w e l l 
k n o w n for s u c h a l o n g t i m e , t h e last p o r t i o n o f 
t h e O r d o v i c i a n P e r i o d i n N o r t h A m e r i c a i s 
c a l l e d t h e C i n c i n n a t i a n E p o c h . 

W h e n t h e s e d i m e n t s w h i c h b e c a m e o u r loca l 
b e d r o c k w e r e d e p o s i t e d — s o m e 450,000,000 
yea r s a g o — t h e y w e r e la id d o w n on t h e sea-
f l o o r i n h o r i z o n t a l l ayers . As t h e m i l l en i a 
pas sed , h o w e v e r , t h e r e o c c u r r e d c h a n g e s i n 
t h e c rust o f t h e Ea r th , so that t oday ' s C i n c i n 
nat i sits on t h e crest o f a f o l d in t h e b e d r o c k , 
w i t h t h e rock d i p p i n g gen t l y t o t h e n o r t h , 
east , a n d wes t . Th is g e o l o g i c s t r u c t u r e i s t h e 
so-ca l led C i n c i n n a t i A r c h . T h e r e a s o n tha t 
rocks f o r m e d d u r i n g t h e C i n c i n n a t i a n E p o c h 
a r e e x p o s e d in o u r r e g i o n i s that t h e y o u n g e r 
rocks , w h i c h o n c e o v e r l a y t h e crest o f t h e 
a r c h , h a v e b e e n s t r i p p e d off b y c e n t u r y u p o n 
c e n t u r y o f e r o s i o n . 

NAMING ROCK UNITS 
T h e s c i e n c e w h i c h dea l s w i t h t h e layers i n 
s e d i m e n t a r y rocks i s c a l l e d s t ra t ig raphy . O v e r 
t h e y ea r s , s t r a t ig raphers h a v e u sed a n u m b e r 
o f d i f f e r e n t m e t h o d s o f i d e n t i f y i n g a n d n a m 
ing b o d i e s o f r o ck . 

O n e basis w a s t i m e . T h a t b o d y o f rock 
d e p o s i t e d d u r i n g t h e O r d o v i c i a n P e r i o d i s 
c a l l e d t h e O r d o v i c i a n S y s t e m . Tha t b o d y o f 
rock la id d o w n d u r i n g t h e C i n c i n n a t i a n E p o c h 
( r e m e m b e r ? — t h e last subd i v i s i on o f t h e O r 
d o v i c i a n P e r i o d ) i s c a l l ed t h e C i n c i n n a t i a n 
Se r i es . A n d s o o n . 

A n o t h e r basis fo r s u b d i v i d i n g a n d n a m i n g 
b o d i e s of r ock is l i t ho logy — t h e c o m p o s i t i o n , 
s ize , s h a p e , a n d a r r a n g e m e n t o f t h e part ic les 
w h i c h m a k e u p t h e r o ck . T h e basic l i tho-
s t ra t ig raph i c un i t ( " l i t h - " m e a n s " r o c k " ) i s t h e 
f o r m a t i o n . S im i l a r o r r e l a t ed f o rma t i o ns may 
be j o i n e d to c o m p r i s e a t h i c k e r un i t , c a l l ed a 
g r o u p . A n d f o r m a t i o n s m a y b e s u b d i v i d e d 
in to sma l l e r un i ts c a l l e d m e m b e r s . 

A t h i r d basis fo r s u b d i v i d i n g a n d n a m i n g 
b o d i e s of r o c k i s fossil c o n t e n t . T h e basic 
b i o s t r a t i g r aph i c un i t ( " b i o - " is a pref ix m e a n -
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ing " l i f e " ) i s t h e z o n e . T h e b o d y o f r ock c o n 
ta in ing a par t i cu la r fossil is t h e z o n e of that 
fossi l . T h e par t i cu la r fossil i s c a l l e d an i ndex 
fossi l . 

T o d a y i t is c u s t o m a r y to n a m e I i thostrat i-
g r a p h i c units a f ter s o m e g e o g r a p h i c loca l i ty 
or f e a tu r e — a f o r m a t i o n e x p o s e d in F a i r v i e w 
Park i n C i n c i n n a t i , f o r e x a m p l e , m i g h t be 
n a m e d t h e F a i r v i ew F o r m a t i o n . I t i s a lso t h e 
ru le n o w a d a y s t o n a m e b ios t r a t i g r aph i c un i ts 
after t h e fossils w h i c h c h a r a c t e r i z e t h e m — 
t h e b o d y o f r o c k c o n t a i n i n g t h e foss i l 
Platystrophia ponderosa w o u l d be c a l l e d 
t h e Platystrophia ponderosa Z o n e . 

U n f o r t u n a t e l y , t h e s t a n d a r d p rac t i ces o f t o d a y 
w e r e n o t so s t anda rd in yea rs past. H e n c e , i n 
f o r m e r t i m e s , geo log i s t s s t u d y i n g t h e rocks 
a n d fossils i n m a n y parts o f t h e w o r l d , i n 
c l u d i n g t h e C i n c i n n a t i r e g i o n , s o m e t i m e s 
d e l i m i t e d so-ca l l ed f o r m a t i o n s a n d m e m b e r s 
on t h e basis o f the i r fossil c o n t e n t . 

B e c a u s e Cas t e r , D a l v e , & P o p e ' s 1955/1961 
w o r k has b e c o m e a s t a n d a r d r e f e r e n c e o n t h e 
s t ra t ig raphy o f t h e O r d o v i c i a n o f t h e C i n c i n 
nat i r e g i o n , t h e f o l l o w i n g sec t i on i s r e p r i n t e d 
f r o m pages 16-19 o f that w o r k . ( N a m e s o f 
fossi ls h a v e b e e n u p d a t e d w h e r e necessa ry , 
a n d s o m e t y p o g r a p h i c a l c o r r e c t i o n s h a v e 
b e e n m a d e ) . F o l l o w i n g t h e r e p r i n t e d s e c t i on 
a r e t w o f i gu res c o m p a r i n g t h e un i t n a m e s i n 
t h a t s e c t i o n w i t h t h e n a m e s o f s t r i c t l y 
l i t ho log i ca l l y d e f i n e d uni ts in use t o d a y . 

THE CINCINNATIAN FORMATIONS 
AND WHERE TO FIND THEM 
C Y N T H I A N A G R O U P : T h e s e a r e t h e m i d d l e 
O r d o v i c i a n rocks w h i c h u n d e r l i e t h e C i n c i n 
na t i an i n o u r a r ea . N e a r C y n t h i a n a , K e n t u c k y , 
t h e g r o u p cons ists o f l i m e s t o n e s a n d sha les . 
T o t h e n o r t h t h e s e c h a n g e t o t h e mass i ve 
P o i n t P l easan t L i m e s t o n e , w h i c h i s e x p o s e d 
nea r M o s c o w , O h i o . T h e l o w e s t un i t o f t h e 
t y p e - C y n t h i a n a i s t h e G r e e n d a l e L i m e s t o n e ; i t 
c o n t a i n s m a n y fossils s imi la r t o t h o s e f o u n d i n 
t h e l o w e r M a y s v i l l e G r o u p . 

C o l l e c t i n g : T h e G r e e n d a l e i s w e l l e x p o s e d 
nea r C y n t h i a n a , K e n t u c k y , i n s t o n e q u a r r i e s 
a n d r o a d c u t s . T h e a rea a b o u t G r a t z , K e n t u c k y , 

has m a n y cl iffs a n d qua r r i e s i n t h e u p p e r 
l imes tones . H o w e v e r , foss i l-col lect ing a t these 
sites i s no t easy . N e a r M o s c o w a n d Po int P l e a 
sant , O h i o , t h e u p p e r l imes tones a re exposed 
i n t h e o l d " R i v e r Q u a r r i e s " . T h e s e l imestones 
a r e a b u n d a n t l y foss i l i f e rous , bu t t h e fossils are 
d i f f i cu l t t o extract f r o m t h e ha rd matr ix . 

E D E N C R O U P : T h e m a i n mass o f t h e E d e n 
s e q u e n c e i s b l u e sha le w i t h l i m e s t o n e part ings 
i n c r eas i ng in a b u n d a n c e in t h e u p p e r part . 
T h e s e depos i t s h a v e t rad i t iona l l y b e e n ca l l ed 
t h e La ton ia F o r m a t i o n . T h e fauna o f t h e E d e n 
G r o u p ind i ca tes a c o n n e c t i o n o f this a n c i e n t 
sea w i t h t h e St. L a w r e n c e Va l l e y a rea . T h e 
E d e n sha les a n d l imes tones d i s appea r t o t h e 
sou th a n d wes t . 

F u l t o n b e d s : T h e s e da rk basal shales o v e r l i e 
t h e C y n t h i a n a l imes tones . T h e y a r e n o l onge r 
w e l l e x p o s e d near C i n c i n n a t i , bu t may b e 
f o u n d i n t h e Po in t P leasant area . T h e s e beds 
c o n t a i n a n in te res t ing f auna ( i n c l u d i n g t h e 
t r i l ob i t e Triarthrus w h i c h also o c c u r s in a 
n a r r o w z o n e a t t h e t o p o f t he S o u t h g a t e ) , 
w h i c h re la tes t h e m to t h e U t i ca S h a l e o f 
n o r t h w e s t e r n N e w Y o r k state. 

E c o n o m y S h a l e : T h e E c o n o m y M e m b e r i s 
p r e d o m i n a n t l y sha le . C r i n o i d s , Cryptolithus 
( " l a c e - c o l l a r t r i l o b i t e s " ) , a n d d e l i c a t e 
b r a c h i o p o d s may be f o u n d a t this h o r i z o n . 

S o u t h g a t e a n d M c M i c k e n Sha l e s a n d L i m e 
s t o n e s : I n t h e S o u t h g a t e a n d M c M i c k e n 
M e m b e r s , t h i ck , r i p p l e d layers o f l imes tone 
(o r ig ina l l y she l l f r a g m e n t sands) o c c u r a t m a n y 
leve ls . T h e s e t w o m e m b e r s car ry m a n y bryo-
zoans a n d th i ck s h e l l e d fossils. Batostoma a n d 
Cryptolithus a re a b u n d a n t in t h e S o u t h g a t e , 
w h i l e Dekayia a n d Onniella a re c o m m o n in 
t h e M c M i c k e n . T h e l i m e s t o n e layers a re 
t h i c k e r a n d m o r e a b u n d a n t i n t h e u p p e r 
M c M i c k e n M e m b e r . A th i ck l i m e s t o n e layer 
b e a r i n g r i pp l e marks on its su r face ind icates 
t h e t o p o f this un i t . 

C o l l e c t i n g : Exce l l en t c o l l e c t i n g loca l i t ies i n 
t h e E d e n G r o u p o c c u r w i t h i n t h e c i ty l imits: 
b e h i n d t h e M e t r o p o l i t a n H o u s i n g D e v e l o p 
m e n t o n B e e k m a n S t ree t , a l o n g t h e c i t y-end 
o f t h e W e s t w o o d - N o r t h e r n B o u l e v a r d , t he 
l eng th o f C o l u m b i a P a r k w a y , a n d o n C e n t r a l 
P a r k w a y o p p o s i t e C e n t r a l H i g h S c h o o l . A l so , 
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l o w e r R a p i d R u n a n d S t o n e l i c k C r e e k a r e f i n e 
sites. 

M A Y S V I L L E G R O U P : M a y s v i l l e strata a r e c o n 
sp i cuous l y m o r e c a l c a r e o u s t han t h e E d e n 
s e q u e n c e , a l t h o u g h shales still p r e d o m i n a t e . 
T h e f auna is l a rge a n d d i s t inc t i ve , i nd i c a t i ng a 
re- invas ion o f the " G r e e n d a l e f a u n a " . 

F a i r v i e w Shales a n d L i m e s t o n e s : Th is f o r m a 
t i on i s d iv is ib le in to t w o un i t s , t h e M t . H o p e 
a n d Fa i rmoun t M e m b e r s . T h e base o f t h e M t . 
H o p e M e m b e r i s m a r k e d b y t h e a p p e a r a n c e 
of n e w fossil f o rms i n c l u d i n g Platystrophia 
and Escharopora. T h e o v e r l y i n g F a i r m o u n t 
M e m b e r con t a i n s s o m e layers o f c r i n o i d a l 
l imes tone . O c c a s i o n a l l y m a n y f i n e c r i n o i d 
heads o c c u r i n " p o c k e t s " o f sha l e . T h i c k , 
massive l imes tones , 8 i n c h e s to 1 f o o t in 
th i ckness , f o r m e r l y w e r e q u a r r i e d ex tens i ve l y 
o n t h e hil ls a r o u n d g rea t e r C i n c i n n a t i , a n d 
c o n s e q u e n t l y this h o r i z o n s o m e t i m e s i s c a l l ed 
the " H i l l Q u a r r y B e d s " . S o m e o f t h e o l d " H i l l 
Q u a r r i e s " a r e still e x c e l l e n t c o l l e c t i n g sites. 
Fa i r v i ew Pa rk , t h e bluffs a l o n g C l i f t o n A v e n u e , 
t h e o l d Sch losse r Q u a r r y i n C o v i n g t o n , t h e 
bluffs o f E d e n Park s o u t h o f t h e r e f l e c t i ng 
p o o l , a n d u p p e r R a p i d R u n a re bu t a f e w o f 
these o l d qua r r i e s . 

M c M i l l a n Sha les a n d L i m e s t o n e s : 
B e l l e v u e M e m b e r : T h e B e l l e v u e M e m b e r 
m a r k s a c h a n g e f r o m t h e c o n d i t i o n s o f 
d e p o s i t i o n s een i n t h e F a i r m o u n t L i m e s t o n e . 
M u d s a p p e a r , a n d t h e r e i s e v i d e n c e o f m u c h 
c u r r e n t a c t i on i n t he f o r m o f she l l r u b b l e a n d 
layers of edgew i se-s t a cked shel ls {Rafines-
quina). T h e B e l l e v u e M e m b e r usua l ly f o r m s a 
bluff on t h e s t eep hi l ls ides. S o l u t i o n cav i t ies in 
t he c a l c a r e o u s B e l l e v u e f r e q u e n t l y c a u s e s i nk 
h o l e t o p o g r a p h y i n t h e C i n c i n n a t i u p l a n d s , 
e .g . , B u r n e t W o o d s a n d M t . A i r y Fores t . T h e 
most d i s t inc t i ve f e a t u r e of this m e m b e r i s t h e 
p o n d e r o u s shel ls a n d mass i ve b r y o z o a n s i t 
con t a i n s . Rafinesquina f r o m t h e B e l l e v u e 
s h o u l d b e e x a m i n e d c lose l y fo r Ed r i oa s t e ro i d 
r e m a i n s a t t a c h e d to t h e s e she l ls . 

C o l l e c t i n g : G o o d e x p o s u r e s o f t h e B e l l e v u e 
m a y b e e x a m i n e d o n t h e b l u f f s a t t h e 
M c M i l l a n S t ree t e n t r a n c e t o F a i r v i ew Pa rk , 
Ba ld K n o b , G a l b r a i t h R d . n o r t h o f W i n t o n R d . , 
a n d a t t he smal l wa te r f a l l i n S t o n e l i c k C r e e k 
near N e w t o n s v i l l e . 

C o r r y v i l l e M e m b e r : T h i s m e m b e r i s 
p r e d o m i n a t e l y sha l e . I t o c c u r s n e a r t h e hi l l 
t ops i n t h e C i n c i n n a t i a r ea , c o n s e q u e n t l y 
g o o d o u t c r o p s a r e s e e n o n l y i n e x c a v a t i o n s 
fo r roads o r bu i l d i ngs . Th i s i s t h e mos t i n 
t e res t i ng c o l l e c t i n g h o r i z o n i n t h e C i n c i n n a 
t ian b e c a u s e o f t h e s p l e n d i d s p e c i m e n s o f 
t r i l ob i tes , Flexicalymene, a n d o c c a s i o n a l r a re 
fossils w h i c h h a v e b e e n f o u n d , e .g . , j e l l y f i sh , 
c a r p o i d s , s t a r f i s h , t h e o n l y k n o w n pos t-
C a m b r i a n ag l a sp id , e tc . 

C o l l e c t i n g : T h e best C o r r y v i l l e c o l l e c t i n g i s on 
u p p e r S t o n e l i c k C r e e k , a b o u t t w e n t y m i l es 
east o f C i n c i n n a t i . ( D o no t f o rge t t o get p e r 
miss ion b e f o r e e n t e r i n g p r i v a t e p r o p e r t y . ) 
H o w e v e r , o c ca s i ona l l y t h e r e a r e g o o d e x 
p o s u r e s i n c o n s t r u c t i o n e x c a v a t i o n s o n t h e 
hil ls w i t h i n t h e c i ty . 

M t . A u b u r n M e m b e r : T h e M t . A u b u r n f o r m s 
t h e g e n e r a l hi l l c a p a r o u n d C i n c i n n a t i . I t i s 
usua l ly a r u b b l y m u d s t o n e , bu t in s o m e 
l o c a l i t i e s , t h e M t . A u b u r n i s i m p u r e 
l i m e s t o n e . T h e b e d s a r e s o m e t i m e s a so l id 
mass of t h e l a rge b r a c h i o p o d Platystrophia 
ponderosa auburnensis ( t h e " d o u b l e - h e a d e d 
d u t c h m a n " o f o l d - t i m e co l l e c t o r s ) . 

C o l l e c t i n g : T h e b luf fs a l o n g t h e f i sh ing l ake a t 
D e n t , O h i o , a n d r o a d c u t s a l o n g t h e 
W e s t w o o d - N o r t h e r n B o u l e v a r d east o f M o n 
tana A v e . e x p o s e t h e M t . A u b u r n v e r y w e l l . 
T h e best loca l i ty i s a l o n g t h e B a l t i m o r e a n d 
O h i o r a i l r oad cu ts a t M a u d a b o u t f i v e mi les 
n o r t h o f S h a r o n v i l l e , O h i o . 

R I C H M O N D G R O U P : T h e r e i s n o s ign i f i cant 
c h a n g e i n t h e l i t ho log i ca l c h a r a c t e r f r o m 
M a y s v i l l e depos i t s ( M t . A u b u r n ) t o t h e R i c h 
m o n d ( A r n h e i m ) . H o w e v e r , t h e base o f t he 
R i c h m o n d i s d e f i n e d by t h e a p p e a r a n c e o f t h e 
r e m a i n s o f m a n y n e w an ima l s e v e n t h o u g h 
m a n y cha rac t e r i s t i c M a y s v i l l e fossils persist to 
t h e t o p o f t h e l o w e r A r n h e i m S u n s e t M e m b e r . 
I n t h e O r e g o n i a M e m b e r o f t h e A r n h e i m , t he 
c h a r a c t e r i s t i c R i c h m o n d f a u n a b e c o m e s 
d o m i n a n t . T h e R i c h m o n d f a u n a poss ib l y 
m i g r a t e d in to t h e C i n c i n n a t i a rea f r o m the 
s o u t h . Th i s f auna i s an e v o l v e d r e c u r r e n c e o f 
t h e M i d d l e O r d o v i c i a n f auna a n d i s q u i t e d i s 
t inct f r o m t h e E d e n a n d M a y s v i l l e f aunas . 
M o s t o u t c r o p s o f R i c h m o n d strata a b o u n d i n 
fossi ls. 
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C o l l e c t i n g : I n C i n c i n n a t i , t h e R i c h m o n d i s e x 
p o s e d o n l y on t h e h ighest hil ls i n t h e w e s t e r n 
part o f t he city. M a n y o u t c r o p s i n t h e R i c h 
m o n d also may be f o u n d a l o n g t h e t r e n d o f a 
b r o a d arc e x t e n d i n g f r o m C l i f t y Fal ls, I n d i a n a , 
t h r o u g h O x f o r d , L e b a n o n , C l a rksv i l l e , S a r 
d in ia , a n d M a n c h e s t e r , O h i o , a n d M a y s v i l l e , 
K e n t u c k y . 

A r n h e i m F o r m a t i o n : T h e A r n h e i m i s best 
d e v e l o p e d t o w a r d t h e s o u t h , w h e r e i t ca r r ies a 
typ ica l l y she l ly f ac ies . T h e t h i c k e n i n g a n d 
t h i n n i n g , its r u b b l y n a t u r e , a n d t h e a b r a d e d 
c o n d i t i o n o f t h e fossils s e e m to i n d i c a t e s h o a l 
ing of t h e sea. 

T h e S unse t M e m b e r i n t h e v i c in i t y o f C i n c i n 
nat i bea r s at its t o p a n a r r o w z o n e of t h e 
b r a c h i o p o d Retrorsirostra. H e r e a lso m a y be 
f o u n d t h e c o r r u g a t e d b r a c h i o p o d Leptaena 
w h i c h i s cha rac t e r i s t i c o f t h e M i d d l e O r d o v i 
c i an a n d R i c h m o n d . 

T h e O r e g o n i a M e m b e r i s v e r y r e m i n i s c e n t o f 
t h e l u m p y , w a v e w o r k e d M t . A u b u r n . T h e 
fossils a re usua l ly p o o r l y p r e s e r v e d . A t t h e t o p 
of t h e O r e g o n i a is a z o n e of smal l p e l e c y p o d s 
a n d casts of snai ls. 

C o l l e c t i n g : T h e best A r n h e i m c o l l e c t i n g i s 
f o u n d a l o n g H a r r i s o n A v e . , nea r D e n t , O h i o , 
a n d a t t h e i n t e r s e c t i on o f B o u d i n o t A v e n u e 
a n d W e s t w o o d - N o r t h e r n B o u l e v a r d . 

W a y n e s v i l l e F o r m a t i o n : Th is f o r m a t i o n i s 
c o m p o s e d o f r e p e t i t i o u s , e v e n - b e d d e d 
l i m e s t o n e a n d b l u e s h a l e b e d s . S e v e r a l 
y e l l o w i s h , c lay sha le b e d s ( " b u t t e r l a y e r s " ) a r e 
r i ch in e n r o l l e d Flexicalymene t r i l ob i tes . T h e 
l owes t m e m b e r o f t h e W a y n e s v i l l e , t h e For t 
A n c i e n t M e m b e r , bea r s nea r its t o p t h e 
r i ches t Flexicalymene l ayer in t h e C i n c i n n a 
t i an . T h e m i d d l e m e m b e r , t h e C l a rksv i l l e 
M e m b e r , c o n t a i n s an a b u n d a n c e o f Onniella 
meeki ( no t res t r i c ted to this h o r i z o n ) . T h e 
B l a n c h e s t e r M e m b e r , a t t h e t o p o f t h e 
W a y n e s v i l l e , is a v e r y foss i l i f e rous s e q u e n c e of 
sha les . H e r e first a p p e a r seve ra l fossils be t t e r 
k n o w n t o t h e O r d o v i c i a n o f t h e a rc t i c r e g i o n . 

C o l l e c t i n g : A l m o s t e v e r y c o l l e c t o r o f O r d o v i 

c i an t r i l ob i tes has his p r e f e r r e d W a y n e s v i l l e 
sites. M a n y m a y b e f o u n d i n t h e O x f o r d -
L e b a n o n a r e a ; an e x c e p t i o n a l local i ty i s t h e 
r a i l r o a d c u t a t W e i s b u r g , I n d i a n a . T h e 
B o u d i n o t A v e n u e loca l i ty i n C i n c i n n a t i offers 
o p p o r t u n i t y for r e w a r d i n g " d r y d r e d g i n g " . 

L ibe r t y F o r m a t i o n : Th is f o r m a t i o n i s d i s 
t i n g u i s h e d f r o m t h e W a y n e s v i l l e b y t he s u d 
d e n a b u n d a n c e of Glyptorthis. L i tho log i ca l l y , 
this f o r m a t i o n i s s imi lar to t he W a y n e s v i l l e 
a l t h o u g h i t c o n t a i n s m o r e th in l imes tone beds . 

C o l l e c t i n g : G o o d o u t c r o p s o f t h e L iber ty a r e 
p r e s e n t i n t h e O x f o r d , L e b a n o n , a n d 
C l a rk s v i l l e , O h i o , areas . 

W h i t e w a t e r F o r m a t i o n : T h e l o w e r W h i t e w a t e r 
m e m b e r o f t h e W h i t e w a t e r F o r m a t i o n i s c o m 
p o s e d large ly o f l imes tones w h i c h f r e q u e n t l y 
s h o w c u r r e n t e r o d e d c h a n n e l s . M a n y la rge 
c e p h a l o p o d s , s o m e c o i l e d , a n d n e w spec ies o f 
b r y o z o a a p p e a r h e r e . I n I n d i a n a , t h e m i d d l e 
of t h e W h i t e w a t e r F o r m a t i o n is a mass ive 
l i m e s t o n e c o n t a i n i n g m a n y Tetradium co ra l-
h e a d s , bu t in O h i o this S a l u d a L i m e s t o n e i s 
p r e d o m i n a n t l y l u m p y l i m e s t o n e a n d sha le . 
T h e u p p e r W h i t e w a t e r m e m b e r , l i tho log ica l l y 
s imi lar t o t h e l o w e r W h i t e w a t e r , c o n t a i n s a n 
a b u n d a n c e of Rhynchotrema dentatum a n d 
d e l i c a t e Tentaculites. 

C o l l e c t i n g : E x c e l l e n t s i tes f o r c o l l e c t i n g 
W h i t e w a t e r fossils a r e t o b e f o u n d i n t h e O x 
f o r d , O h i o , a rea , w i t h i n t h e city l imits o f R i c h 
m o n d , I n d i a n a , a n d a t C l i f t y Fa l l s , n e a r 
M a d i s o n , I n d i a n a . 

E l k h o r n F o r m a t i o n : T h e l o w e r shales o f t h e 
E l k h o r n F o r m a t i o n car ry a sparse f auna , a n d 
fossils a r e h a r d to ext rac t f r o m t h e g ranu l a r , 
d o l o m i t i c , u p p e r l imes tones . H o w e v e r , t h e 
l o w e r sha les ca r ry a beau t i f u l a n d p len t i fu l 
m i c ro- f auna . B e n t o n i t e ( v o l c a n i c ash) layers 
a r e f o u n d i n this f o r m a t i o n nea r M a n c h e s t e r , 
i n A d a m s C o . , O h i o . 

C o l l e c t i n g : G o o d c o l l e c t i n g s i tes i n t h e 
E l k h o r n a re t h e ra i l road e m b a n k m e n t s a t 
W e i s b u r g , I n d i a n a , a n d t h e M a d i s o n a n d 
R i c h m o n d , I n d i a n a , a reas . 
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GENERALIZED GEOLOGIC MAP OF THE TRI-STATE AREA 
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GEOLOGIC TIME CHART 
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STRATICRAPHIC NAMES USED IN THE TRI-STATE AREA 

T h o s e o n t h e r ight a re n a m e s tha t h a v e b e e n a p p l i e d t o rocks i n t h e 
O h i o , K e n t u c k y , a n d I n d i a n a a r ea . T h e d i f f e r e n t n a m e s d o no t 
necessar i l y r e p r e s e n t d i f f e r e n t r o c k un i ts n o r t he i r latera l re la t ionsh ips . 
( S e e p a g e 14.) 
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S T R A T I G R A P H I C N O M E N C L A T U R E O F T H E C I N C I N N A T I A N R O C K S 
O F T H E O H I O - K E N T U C K Y - I N D I A N A A R E A . 

Each major c o l u m n presents an interpretation of the geo log ica l situation in the area s tudied; its author or authors are indicated 
at the top of the c o l u m n . T h e fact that the co lumns are not ident ical demonstrates that geology is an ac t i ve , l iv ing s c i e n c e — 
geologists still are searching for the o n e system of rock nomenc la tu re that w o u l d truly represent the geologica l reality in the 
C inc inna t i area. (See the " W o r k s on C inc inna t i rocks" sect ion of the bibl iography.) 
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WHAT IS A FOSSIL? 
E v e r y o n e w o u l d a g r e e that a b o n e or she l l o f a 
long-ext inc t k i n d of a n i m a l or a p i e c e of 
pe t r i f i ed w o o d i s a fossi l , bu t t h e t e r m i n 
c l u d e s a g o o d dea l m o r e t han just s u c h w e l l -
k n o w n an ima l a n d p lant r e m a i n s . 

In s o m e ve r y rare ins tances , t h e soft parts o f 
an an ima l have b e e n p r e s e r v e d i n t h e fossil 
state. T h e w i d e l y p u b l i c i z e d f r o z e n m a m 
moths f o u n d in t h e A r c t i c w o u l d fall i n to this 
ca tegory . T h e w o r d " f o s s i l " , i n fac t , i n c l u d e s all 
k i n d s o f r e m a i n s o f p l an t s a n d a n i m a l s . 
H o w e v e r , t he w o r d d o e s n ' t app l y o n l y t o r e 
ma ins ; i t also s u b s u m e s foot-pr in ts , a n d w o r m 
b u r r o w s , a n d t o o t h ma rks , a n d ob j e c t s m a d e 
by c r ea tu res — traces of past l i fe . In shor t , 
t h e n , fossils a r e t h e r e m a i n s a n d t races o f 
p lants a n d an ima l s p r e s e r v e d i n t h e g e o l o g i c a l 
r e c o r d . 

S o m e p e o p l e w o u l d insist that fossils mus t be 
" p r e h i s t o r i c " . H o w e v e r , t h e w o r d 
" p r e h i s t o r i c " is a p r o b l e m , b e c a u s e i t m e a n s 
d i f f e r e n t t h i n g s i n d i f f e r e n t p l a c e s . 
" P r e h i s t o r i c " l i teral ly m e a n s " b e f o r e h i s t o r y " , 
w h i c h , i n t u r n , m e a n s " b e f o r e w r i t t e n 
r e c o r d s " . T h e d i f f i cu l ty i s that w r i t i n g a p 
p e a r e d in d i f f e r en t p l aces on Ear th a t d i f f e r en t 
t imes . For e x a m p l e , w r i t i n g a r r i v e d i n o u r a rea 
w i t h t h e first E u r o p e a n e x p l o r e r s , say a b o u t 
AD1650 , but t h e Egypt i ans w e r e w r i t i n g m o r e 
t han 4,000 years b e f o r e that . M o r e o v e r , f r o m 
t i m e t o t i m e t h e r e a re d i s c o v e r e d i n r e m o t e 
a reas o f o u r p l ane t , g r o u p s o f p e o p l e w h o lack 
w r i t t e n r e c o r d s e v e n today . H e n c e , inse r t ing 
t h e w o r d " p r e h i s t o r i c " i n to o u r d e f i n i t i o n o f 
t h e w o r d " f o s s i l " just m i g h t b e c o n f u s i n g . 

I n f o r m e r t imes m a n y p e o p l e w o u l d n ' t h a v e i n 
c l u d e d r e m a i n s a n d t races o f h u m a n be ings a s 
fossils. T h e y w o u l d h a v e a r g u e d that h u m a n s 
a r e not an ima l s . N o w a d a y s w e al l r e c o g n i z e 
that w e b e l o n g i n t he K i n g d o m A n i m a l i a , a l o n g 
w i t h dogs , cats , l izards, f rogs , j e l l y f i sh , a n d t h e 
w h o l e va r ie ty o f t he Ear th 's a n i m a l w o r l d . 

So fossils a re t h e r e m a i n s a n d t races o f p lan ts 
a n d a n i m a l s s o m e h o w p r e s e r v e d i n t h e 
geo l og i c a l r e c o r d . W h a t i s this " g e o l o g i c a l 
r e c o r d " ? " G e o l o g y " m e a n s " t h e s tudy o f t h e 
E a r t h " , a n d t h e " g e o l o g i c a l r e c o r d " i s t h e stuff 
t h e geo log is t s tud ies — t h e mate r i a l s o f w h i c h 

o u r p l ane t i s m a d e — t h e r o cks , t h e soi ls , t h e 
s and a n d g r a v e l , t h e i c e , e tc . 

To a foss i l , t h e key w o r d i s " p r e s e r v a t i o n " . To 
be a fossi l , a p l an t or a n i m a l must be p r e 
s e r v e d . W h e n a n o r g a n i s m d i e s , a w h o l e host 
o f d e s t r o y e r s a r e w a i t i n g t o w i p e a w a y all t r a c e 
of that c r e a t u r e . First off, a h u n g r y a n i m a l 
m i g h t ea t t h e w o u l d - b e foss i l ; o r i t m i g h t be 
d e s t r o y e d b y ro t t i ng . O r b a t t e r e d t o p i e ces b y 
w a v e s . O r b r o k e n apar t b y b e i n g c a r r i e d a l o n g 
b y a r i v e r o r s t r e a m . O r c h e m i c a l l y 
d i s i n t e g r a t e d . 

B e c o m i n g a fossil is a rea l l y c h a n c y bus iness , 
e v e n i f y o u a r e e q u i p p e d w i t h a s turdy she l l o r 
o t h e r p r e s e r v a b l e h a r d parts . T h e best w a y t o 
be p r e s e r v e d i s to be b u r i e d q u i c k l y — this 
w i l l lessen t h e l i k e l i h o o d o f d e s t r u c t i o n by 
w a v e s , o r s t r eams , o r h u n g r y a n i m a l s . T h e 
mate r i a l i n w h i c h bur i a l o c c u r s s h o u l d b e v e r y 
f i n e-g ra i ned a n d i m p e r v i o u s t o t h e passage o f 
u n d e r g r o u n d w a t e r — t h i s w i l l r e t a r d 
c h e m i c a l d e s t r u c t i o n . C o l d o r salt o r d r y i n g , 
fo r e x a m p l e , w i l l s l o w d o w n o r e v e n s top 
ro t t ing . 

T h e s tudy of fossils i s c a l l e d " p a l e o n t o l o g y " . 
I n t h e c o u r s e o f e v e r y d a y w o r k , t h e p a l e o n 
to log is t m a y w e l l e n c o u n t e r fossils p r e s e r v e d 
i n v a r i o u s w a y s : 

U n a l t e r e d r e m a i n s — in w h i c h t h e s u b 
s tances o f t h e p l an t o r a n i m a l essent ia l l y a r e 
as t h e y w e r e in l i fe . In v e r y r a re ins tances 
soft parts m a y b e p r e s e r v e d , a n d m a y b e 
e v e n s t o m a c h c o n t e n t s , e t c . Less ra re i s 
p r e s e r v a t i o n o f u n a l t e r e d h a r d p a r t s ; g o o d 
e x a m p l e s o f th is a r e t h e b o n e s o f t h e I c e 
A g e an ima l s w h i c h h a v e b e e n f o u n d a t B ig 
B o n e , K e n t u c k y , a n d a t R a n c h o La B r e a , i n 
Los A n g e l e s , C a l i f o r n i a . 

C o m p r e s s i o n — in w h i c h t h e p lant o r 
a n i m a l is s m a s h e d flat. 

C a r b o n i z a t i o n — in w h i c h t h e vo la t i l e s u b 
s tances i n t h e o r g a n i s m (wa te r , n i t r o g e n , 
h y d r o g e n , etc.) have b e e n d r i ven off, leaving 
a c a r b o n r e s i d u e . C o a l is a g o o d e x a m p l e of 
c a r b o n i z a t i o n o f p l an t r ema ins . ( A n o t h e r 
n a m e fo r c a r b o n i z a t i o n i s " d i s t i l l a t i on " . ) 

" P e t r i f i c a t i o n " — in w h i c h t h e r e m a i n s o f 
t h e p l an t o r a n i m a l l i teral ly a re " t u r n e d t o 
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s t o n e " . " P e t r i f i c a t i o n " (or " p e t r i f a c t i o n " ) 
ac tua l l y re fers to t w o d i f f e r e n t k inds o f 
p r e s e r v a t i o n : 

I n f i l t ra t ion (or p e r m i n e r a l i z a t i o n ) — in 
w h i c h t h e e m p t y spaces i n a n o r g a n i s m 
a re f i l l ed w i t h m i n e r a l ma t te r . Fo r e x a m 
p l e , t h e m i n e r a l q u a r t z m a y fil l u p t h e 
my r i ads o f smal l spaces o f w o o d . 

R e p l a c e m e n t (or m i n e r a l i z a t i o n ) — in 
w h i c h t h e a c t u a l s u b s t a n c e o f a n 
o r g a n i s m i s r e m o v e d b i t-by-b i t a n d 
m i n e r a l ma t t e r is left in its p l a c e . 

" P e t r i f a c t i o n " m a y i n v o l v e any o f a n u m b e r 
o f m i n e r a l s ; q u a r t z (s i l ica ) , p y r i t e , a n d 
c a l c i u m p h o s p h a t e a r e , p e r h a p s , bes t 
k n o w n . A n i m p o r t a n t aspec t o f " p e t r i f a c 
t i o n " i s tha t t h e i n t e rna l s t r u c tu r e o f t h e 
b o n e , she l l , o r w h a t e v e r i s p r e s e r v e d . 

I m p r e s s i o n s a n d m o l d s — i n w h i c h t h e a c 
tua l s u b s t a n c e o f a n o r g a n i s m may b e g o n e , 
bu t t h e r e is a r ep l i c a , in r e v e r s e , r e m a i n i n g . 
Fo r e x a m p l e , i f y o u press t h e o u t s i d e of a 
c l a m she l l d o w n in to s o m e c lay a n d t h e n 
r e m o v e it, y o u ' v e m a d e a m o l d o f t h e o u t 
s ide o f t h e c l a m she l l — an e x t e r n a l m o l d . 
If, o n t h e o t h e r h a n d , y o u press t h e c lay 
d o w n in to t h e ins ide o f t h e c l a m she l l , 
y o u ' v e m a d e a n i n t e r n a l m o l d . 

Cas t — in w h i c h s o m e m i n e r a l s u b s t a n c e 
fil ls up a m o l d , r esu l t i ng in a pos i t i ve rep l i ca 
of t h e o r i g ina l o r g a n i s m . M a k i n g a cast is a 
t w o - s t e p p r o c e s s ; first a m o l d is m a d e f r o m 
t h e p l an t or a n i m a l , a n d t h e n a cast i s m a d e 
f r o m t h e m o l d . A cast d i f fe rs f r o m a 
" p e t r i f a c t i o n " i n that no i n t e rna l s t ruc tu re 
is p r e s e r v e d in t h e cast ; all tha t r e m a i n s is 
t h e o v e r a l l s h a p e o f t h e o r i g ina l c r e a t u r e . 
( N o t e that w h e n a phys i c i an puts a so-
c a l l e d " c a s t " on a b r o k e n a r m o r l eg , i n fact , 
w h a t i s b e i n g m a d e i s an ex t e rna l m o l d o f 
t h e a r m o r leg.) 

T h e k i nds o f p r e se r va t i ons w e h a v e d iscussed 
in t h e last seve ra l pa r ag raphs all p r o d u c e w h a t 
w e m i g h t ca l l " b o d y foss i l s " , i n that they i n 
v o l v e t h e r e m a i n s o f o r g a n i s m s or repl icas o f 
r e m a i n s . T r a c e fossils, o n t h e o t h e r h a n d , 
s h o w us that t h e a n i m a l o r p lan t ex i s ted , but 
t h e s e fossils lack a c tua l r ema in s . A l s o ca l led 
i chno-foss i l s o r l e b e n s s p u r e n , t r a ce fossils i n 
c l u d e a w i d e var ie ty of fossi ls: t racks , trai ls, 
b u r r o w s , bu f f a l o w a l l o w s , b e a v e r d a m s , nests, 
t o o t h m a r k s , e t c . O n e va r i e t y i n c l u d e s th ings 
c a l l e d c o p r o l i t e s ; t h e y a r e fossil e x c r e m e n t . 

I n t h e yea r s b e f o r e they w e r e r e c o g n i z e d a s 
t r a ce fossils o f a n i m a l s , s o m e o f t h e b u r r o w s 
a n d trails i n o u r loca l rocks w e r e t h o u g h t to 
b e t h e r e m a i n s o f a n c i e n t s e a w e e d s . T h e y 
w e r e c a l l e d " f u c o i d s " , a f ter t h e w e l l - k n o w n 
g r o u p o f m o d e r n s e a w e e d s , Fucus. 

Ar t i f ac ts a r e ob j e c t s m a d e by o rgan i sms 
( espec i a l l y h u m a n s ) — too l s , w e a p o n s , i tems 
o f c l o t h i n g , a n d s o o n . A r c h a e o l o g i s t s , t hose 
scient ists w h o s tudy t h e r e m a i n s a n d art i facts 
o f a n c i e n t h u m a n s , c o m m o n l y w o u l d n ' t i n 
c l u d e art i facts as fossils. H o w e v e r , t oo l s , 
w e a p o n s , e t c . , c e r t a in l y a r e t races o f past l i fe 
(a lbe i t h u m a n ) . 

T h e p r e c e d i n g p a r a g r a p h s list a n u m b e r of d i f 
f e r e n t c a t e g o r i e s o f fossils. T h e y a r e t r ea t ed as 
t h o u g h t h e y w e r e c o m p l e t e l y s epa ra t e , easily 
d i f f e r e n t i a t e d g r o u p s . A c t u a l l y , that 's no t 
a lways t h e case . For e x a m p l e , a g i v e n fossil 
s p e c i m e n , say a c o m p r e s s e d f i sh , m igh t i n 
c l u d e i n f i l t r a t ed , r e p l a c e d b o n e , c a r b o n i z e d 
soft-parts , a n d , i f r e m o v e d f r o m the rock , 
l e a v e an ex t e rna l m o l d — all i n o n e s p e c i m e n . 

I n c o n c l u s i o n , fossils a re t he r ema ins a n d 
t races o f p lants a n d an ima l s p r e s e r v e d in t he 
g e o l o g i c a l r e c o r d . P r e se r va t i on may h a v e 
b e e n a c c o m p l i s h e d in a n u m b e r o f w a y s , bu t 
i t i n v o l v e d t h e e x c l u s i o n o f b i o l o g i c a l , 
phys i c a l , a n d c h e m i c a l d e s t r u c t i o n . T h e best 
w a y t o h a v e d o n e this w a s by r ap id bur ia l i n 
f i n e , i m p e r v i o u s ma te r i a l . 
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NAMING AND CLASSIFYING FOSSILS 
W h e n p e o p l e f r o m a n u m b e r o f d i f f e r en t 
c o u n t r i e s e n d e a v o r t o c o m m u n i c a t e w i t h o n e 
a n o t h e r , e v e n t u a l l y t h e r e i s a p r o b l e m , 
n a m e l y l a n g u a g e . D i f f e r e n t p e o p l e s h a v e d i f 
f e r e n t n a m e s for t h e same a n i m a l ; fo r e x a m 
p l e , fe l ix , ga t to , ga to , cha t , a n d ka tze all re fer 
t o t h e an ima l we cal l a cat . M o r e o v e r , t h e 
s a m e w o r d may b e used t o d e s i g n a t e m o r e 
t h a n o n e k i nd o f a n i m a l ; fo r i n s t ance , w e use 
t he w o r d " c a t " w h e n ta lk ing a b o u t t h e h o u s e 
cat , t he l i on , t h e t iger , t h e b o b c a t , t h e m o u n 
tain l i on , etc . 

W e l l o v e r t w o c e n t u r i e s a g o i t w a s r e c o g n i z e d 
that , i f sc ient ists a r o u n d t h e w o r l d w e r e to 
c o m m u n i c a t e w i t h o n e a n o t h e r success fu l l y , 
e a c h k i nd o f p l an t a n d a n i m a l mus t h a v e its 
o w n u n i q u e n a m e , a n d that e a c h n a m e mus t 
re fer t o o n e a n d o n l y o n e k i n d o f p l an t o r 
a n i m a l . A t that t i m e all e d u c a t e d E u r o p e a n s 
k n e w G r e e k a n d , e spec i a l l y , L a t i n , so i t w a s 
sugges ted that t h e s e p lan t a n d a n i m a l n a m e s 
be i n o n e o f t h e s e c lassical l a n g u a g e s ; tha t 
w a y n o o n e m o d e r n l a n g u a g e w o u l d b e 
f a v o r e d . F o r s i m p l i c i t y , h o w e v e r , i t w a s 
d e c i d e d that G r e e k let ters w o u l d n ' t b e u s e d ; 
h e n c e , o n l y R o m a n letters w e r e e m p l o y e d i n 
t hese sc ient i f i c n a m e s . 

T h e basic n a m e for e a c h k i n d o f p l an t a n d 
a n i m a l consists o f t w o w o r d s ; t h e c o m m o n 
h o u s e cat , fo r e x a m p l e , is Felis domesticus. 
This is c a l l ed a spec ies n a m e , b e c a u s e e a c h 
k i n d of o r g a n i s m is c a l l ed a spec i e s . T h e first 
w o r d , in this case Felis, i s t h e g e n e r i c n a m e ; 
t h e s e c o n d w o r d i s c a l l ed t h e spec i f i c o r t r iv ia l 
n a m e . T h e spec i es n a m e , cons i s t i ng o f t h e 
g e n e r i c a n d t r i v i a l n a m e , i s c a l l e d a 
" b i n o m e n " , l i teral ly " t w o n a m e s " . C o m m o n l y 
t h e spec ies n a m e of an o r g a n i s m is c a l l ed its 
" s c i en t i f i c n a m e " . 

N o t e that t h e spec ies n a m e is in ital ics. Th i s 
was a g r e e d to by sc ient is ts : e a c h b i n o m e n i s 
to be put i n a f o r m w h i c h stands o u t f r o m t h e 
w r i t i n g a r o u n d it. G e n e r a l l y this i s d o n e w i t h 
ital ics, a l t h o u g h s o m e t i m e s w i t h u n d e r l i n i n g 
o r by set t ing t h e n a m e all i n cap i t a l le t ters . 
R e m e m b e r , t h e spec i es n a m e mus t b e i n 
R o m a n let ters , so that in a Russ ian or e v e n in a 
C h i n e s e sc ient i f i c w o r k Fe//s domesticus w i l l 
l eap o u t o f t h e p a p e r a t y o u . 

T h e g e n e r i c n a m e o f an a n i m a l a l w a y s i s 
c a p i t a l i z e d . I f t h e spec i e s n a m e i s p r i n t e d u s 
ing b o t h u p p e r case a n d l o w e r case le t ters , 
t h e n t h e t r iv ia l n a m e i s a lways l o w e r case 
t h r o u g h o u t . 

I n s o m e sc ien t i f i c w o r k s , y o u m a y see a s c i e n 
t i f ic n a m e f o l l o w e d by a p e r s o n ' s n a m e a n d 
d a t e , f o r e x a m p l e , Felis domesticus L i n n a e u s , 
1758. Th is m e a n s that i t w a s C a r o l u s L i n n a e u s 
w h o n a m e d t h e spec i es i n t h e y e a r 1758. (It 
t u rns o u t tha t i t w a s L i n n a e u s — also c a l l ed 
C a r l L i n n e — w h o i n v e n t e d t h e b i n o m i a l 
sys tem o f n a m i n g o r g a n i s m s , a n d his l a n d m a r k 
w o r k w a s p u b l i s h e d i n 1758. B e c a u s e o f t h e 
g rea t s c o p e a n d i m p o r t a n c e o f that w o r k , i t i s 
c o m m o n to a b b r e v i a t e L i n n a e u s , 1758 to L . 
H e n c e , y o u m i g h t s ee Felis domesticus L.) 

A c t u a l l y , t h e r egu l a r i z a t i on o f b i o l og i c a l 
n o m e n c l a t u r e ( t h e s c i e n c e o f n a m i n g 
o rgan i sms ) w a s o n l y o n e o f t h e c o n t r i b u t i o n s 
o f L i n n a e u s . H e a lso w a s t h e i n v e n t o r o f t h e 
s y s t e m a c c o r d i n g t o w h i c h w e c l a s s i f y 
o r g a n i s m s . 

T h e bas ic k i n d of o r g a n i s m is c a l l e d a spec i e s . 
R e l a t e d spec i e s a r e j o i n e d t o g e t h e r in a la rger 
un i t , t h e g e n u s (p lu ra l i s " g e n e r a " ) . R e l a t e d 
g e n e r a a r e g r o u p e d in to a n e v e n la rger un i t , 
t h e f ami l y . I n shor t , L i n n a e u s i n v e n t e d w h a t i s 
c a l l e d t h e L i n n a e a n H i e r a r c h y , a sys tem of 
c a t e g o r i e s i n w h i c h sma l l e r r e l a t ed g r o u p s o f 
o r g a n i s m s a r e j o i n e d t o f o r m la rger , m o r e i n 
c l u s i ve g r o u p s . T a k e t h e h o u s e cat , f o r e x a m 
p l e . Felis domesticus is t h e n a m e of t h e 
spec i e s . F. domesticus a n d o t h e r , r e l a t ed cats 
b e l o n g in t h e g e n u s Felis. Felis a n d o t h e r cat 
g e n e r a a r e ass igned to F e l i d a e , t h e cat fami ly . 
Ca t s , d o g s , bea r s , s k u n k s , etc., m a k e up t he 
o r d e r C a r n i v o r a . T h e o r d e r s C a r n i v o r a , Insec-
t i vora ( s h r e w s , m o l e s , h e d g e h o g s , a n d the i r 
k i n ) , P r ima te s ( m o n k e y s , a p e s , h u m a n s , a n d 
the i r re la t i ves ) , a n d all t h e o t h e r o r d e r s o f 
ha i ry c r e a t u r e s c o m p r i s e t h e class M a m m a l i a . 
M a m m a l s , b i rds , r ep t i l es , a m p h i b i a n s , f ishes, 
e tc . , c o m p r i s e t h e p h y l u m C h o r d a t a . T h e 
c h o r d a t e s , c o e l e n t e r a t e s ( c o r a l s , e t c . ) , 
s p o n g e s , a n d m o r e t h a n t w e n t y o t h e r phy l a 
c o m p r i s e t h e k i n g d o m A n i m a l i a . 
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Let 's s u m m a r i z e this i n t abu l a r f o r m , us ing t h e 
h o u s e cat as an e x a m p l e : 

C a t e g o r y 

K i n g d o m A n i m a l i a 
P h y l u m C h o r d a t a 
Class M a m m a l i a 

O r d e r C a r n i v o r a 
Fami l y F e l i d a e 

G e n u s Felis 
S p e c i e s Felis domesticus 

T h e p u r p o s e for t h e L i n n a e a n H i e r a r c h y i s t o 
j o i n t o g e t h e r r e l a t ed c r e a t u r e s a n d t o s impl i fy 
d e s c r i b i n g t h e m . I m a g i n e i f y o u h a d t o 
d e s c r i b e a h o u s e cat c o m p l e t e l y ; i t w o u l d t a k e 
r e a m s o f w r i t i n g a n d m a n y m o n t h s . B e c a u s e 
o f t h e L i n n a e a n H i e r a r c h y , by say ing Felis 
domesticus y o u c o n v e y to y o u r l i s tener all t h e 
charac te r i s t i c s o f t h e spec i e s , g e n u s , f ami l y , 
e t c . , w i t h o u t h a v i n g t o use u p p a p e r a n d t i m e 
in vast quan t i t i e s . 

T h e r e a r e s e v e n leve ls o f c a t e g o r i e s i n t h e L i n 
n a e a n H i e r a r c h y . W h e n d o i n g d e t a i l e d w o r k 
w i t h a g r o u p o f c r e a t u r e s , o n e c o m m o n l y 
f inds a n e e d for m o r e l eve l s . As a resu l t , extra 
o n e s h a v e b e e n i n v e n t e d . F o r e x a m p l e , 
s eve ra l r e l a t e d f ami l i e s m a y be g r o u p e d in to a 
s u p e r f a m i l y . O r , g o i n g i n t h e o t h e r d i r e c t i o n , 
a f am i l y m a y be c o m p o s e d o f seve ra l r e l a t ed 
sub f am i l i e s , a n d a s u b f a m i l y m a y b e c o m 
p o s e d o f seve ra l i n f ra fami l i es . A n a l o g o u s l y , 
a b o v e t h e class l e ve l t h e r e c a n b e s u p e r 
c lasses, a n d b e l o w i t c a n be subc lasses a n d in-
frac lasses . A n d s o o n for t h e o t h e r l eve ls o f t h e 
h i e r a r c h y . Y o u d o n ' t h a v e t o use all t h e l eve ls 
o f t h e e x p a n d e d h i e r a r c h y , h o w e v e r , just t h e 
o n e s necessa ry best t o classify t h e c r e a t u r e s 
b e i n g s t u d i e d . 

O n e o f t h e mos t c o m m o n l y u sed leve ls o f t h e 
e x p a n d e d L i n n a e a n H i e r a r c h y i s t h e s u b 
s p e c i e s ( c o m m o n l y c a l l e d " v a r i e t y " ) . 
Platystrophia ponderosa auburnensis, fo r e x 
a m p l e , is a subspec i e s of P. ponderosa, a l o n g 
w i t h P. ponderosa ponderosa. N o t e that t h e 
subspec i f i c n a m e a p p e a r s i n p r in t i n exact ly 
t h e s a m e sty le a s t h e spec i f i c n a m e . 

In s o m e ins tances o n e th inks that a g i v e n fossil 
b e l o n g s i n a pa r t i cu l a r g e n u s , bu t o n e isn't e n 
t i re ly c e r t a i n — p e r h a p s th in-sec t ions a r e 
n e e d e d t o b e su re o f t h e i d e n t i f i c a t i o n . I n 

s u c h cases o n e puts a ques t i on-mark b e f o r e 
t h e g e n e r i c n a m e , f o r e x a m p l e : 
^.Platystrophia. 

S o m e t i m e s o n e k n o w s that a g i v e n fossil 
b e l o n g s in a pa r t i cu l a r g e n u s , but it's no t c e r 
ta in i n to w h i c h spec i es i t s h o u l d be p l a ced — 
m a y b e t h e fossil i s less t han pe r fec t l y p rese r 
v e d . I n s u c h a case , o n e w o u l d g i v e t he n a m e 
as, fo r e x a m p l e , Platystrophia spec i es or 
Platystrophia sp. , w i t h t h e " s p . " s t and ing for 
" s p e c i e s " . N o t e that n e i t h e r t he " s p . " no r t he 
" s p e c i e s " is i ta l i c ized or u n d e r l i n e d ; this is 
b e c a u s e i t i s no t t h e f o r m a l spec i f i c n a m e . 

O t h e r t imes a fossil m a y be w e l l p r e s e r v e d , 
bu t d o e s n ' t s e e m to fit exact ly in to any p a r 
t i cu la r n a m e d spec i es . T h e s p e c i m e n may 
c lose l y r e s e m b l e fossils w h i c h h a v e b e e n 
ass igned to a g i v e n spec i e s , bu t t h e r e a r e 
s o m e d i f f e r e n c e s . P e r h a p s t h e s p e c i m e n i s just 
an u n u s u a l i n d i v i d u a l o f t h e k n o w n spec ies , o r 
m a y b e it is t h e f i r s t- found s p e c i m e n of a 
h i t h e r t o u n k n o w n spec i es . C o m m o n l y such 
an i n d i v i d u a l w o u l d be g i v e n a n a m e in t h e 
f o r m : Platystrophia sp. cf. P. ponderosa. This 
says that t h e s p e c i m e n de f i n i t e l y b e l o n g s in 
t h e g e n u s Platystrophia a n d that i t c o m p a r e s 
f a vo r ab l y w i t h Platystrophia ponderosa ( the 
cf. is an a b b r e v i a t i o n of t h e Lat in " c o n f e r r e " , 
m e a n i n g " t o c o m p a r e " ) . 

So e v e r y k i n d o f o r g a n i s m has a n a m e . Bu t 
s o m e t i m e s n a m e s get c h a n g e d . N o w , a m a t e u r 
foss i l-co l lec tors c o m m o n l y get m o r e than a 
l itt le a g g r a v a t e d a t pa l eon to log i s t s for c h a n g 
ing t h e n a m e s of fossils. Res t assured that this 
i s n o t d o n e for f r i vo l ous reasons . 

R e c a l l aga in that t h e u l t i m a t e goa l o f t he n a m 
ing sys tem is to assure tha t e a c h k ind of 
c r e a t u r e has its o w n , u n i q u e n a m e . I t f o l l o w s 
tha t all c r e a t u r e s w i t h t h e s a m e spec ies n a m e 
b e l o n g in t he s a m e spec i e s , a n d all o rgan i sms 
w i t h t h e s a m e g e n e r i c n a m e b e l o n g i n t h e 
s a m e g e n u s . 

I n 1859 a p a l e o n t o l o g i s t n a m e d J . H . 
M c C h e s n e y ass igned a pa r t i cu la r k i n d of fossil 
to a spec i es of t h e g e n u s Orthoceras. Its o f 
f i c i a l n a m e w a s Orthoceras knoxense 
M c C h e s n e y , 1859. I n 1911 a n o t h e r p a l e o n 
to log is t , G e o r g e G i r t y , u p o n ca r e fu l s tudy o f 
t h e spec i e s , d e c i d e d that i t ac tua l l y b e l o n g e d 
i n a d i f f e r e n t g e n u s , w h i c h h e c a l l e d 
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Pseudorthoceras. T h e n a m e o f t h e spec ies t hus 
b e c a m e Pseudorthoceras knoxense 
( M c C h e s n e y , 1859) G i r t y , 1911 . This n a m e still i s 
t h e ful l o f f i c ia l n a m e o f t h e spec ies , a l t h o u g h , 
to save s p a c e , gene r a l l y i t w o u l d be l isted as 
Pseudorthoceras knoxense ( M c C h e s n e y ) , o r , 
e v e n , just Pseudorthoceras knoxense. ( Bu t pay 
a t t e n t i o n t o p a r e n t h e s e s a r o u n d p e o p l e ' s 
n a m e s after the sc ient i f i c n a m e s o f o r g a n i s m s ; 
t h e y tell y o u that t he spec i es in q u e s t i o n 
or ig inal ly was ass igned to a d i f f e r en t genus . ) 

S o , o n e r e a son for c h a n g i n g a n a m e i s that 
fu r ther s tudy has r e v e a l e d that a spec i es 
or ig ina l l y ass igned t o o n e g e n u s ac tua l l y 
b e l o n g s i n a n o t h e r . T h e s a m e t h i n g c o u l d 
h a p p e n at t h e spec i es l e v e l . Let 's say that a 
pa l eon to log i s t assigns a n u m b e r of s p e c i m e n s 
o f fossils all to o n e spec i e s . T h e n f u r t h e r s tudy 
r e v e a l s t ha t a c t u a l l y s e v e r a l s p e c i e s a r e 
r e p r e s e n t e d a m o n g s t t he lot o f s p e c i m e n s . 
B e c a u s e e a c h spec i es must h a v e o n e , u n i q u e 
n a m e , i t i s necessa ry to assign s o m e of t h e 
s p e c i m e n s t o severa l n e w l y n a m e d spec i es . 

O n o c c a s i o n i t b e c o m e s o b v i o u s t h a t 
s o m e o n e has b e e n o v e r z e a l o u s i n n a m i n g 
n e w spec i es , that s p e c i m e n s ass igned to a 
n u m b e r o f s epa r a t e spec i es ac tua l l y all b e l o n g 
in o n e spec ies . I t t h e n i s necessa ry to a b a n d o n 
t he e x t r a n e o u s n a m e s in f a vo r o f t h e o r i g i na l , 
f i r s t-named spec ies . Th i s also c o u l d h a p p e n a t 
t he g e n e r i c l e ve l . 

I n c o n c l u s i o n , t h e n , s o m e t i m e s p a l e o n 
to logists a r e o b l i g e d t o c h a n g e t h e n a m e s o f 
fossils. T h e g o a l , h o w e v e r , i s l i v ing up to t h e 
p r i n c i p l e that e v e r y k i n d o f a n i m a l s h o u l d 
h a v e o n e , u n i q u e n a m e a n d that e a c h n a m e 
s h o u l d re fe r t o o n e , u n i q u e k i n d o f a n i m a l . 

HOW TO MAKE A FOSSIL 
COLLECTION 
P e o p l e w h o l ive i n t h e C i n c i n n a t i a rea a r e ve r y 
l ucky w i t h respec t t o fossils. T h e rock o f t h e 
area i s a b u n d a n t l y s u p p l i e d w i t h w e l l p r e s e r v 
ed fossils, a n d , b e c a u s e o f t h e m a n y h i l l s ides , 
t he rocks c o n t a i n i n g t h e fossils a r e w e l l 
e x p o s e d . 

T h e g rea t a b u n d a n c e o f beau t i f u l l y p r e s e r v e d 
fossils s o m e t i m e s is b a d fo r loca l c o l l e c t o r s . 
T h e y b e c o m e s o u sed t o f i n d i n g essent ia l l y 
p e r f e c t s p e c i m e n s that t h e y i g n o r e fossils that 
a r en ' t c o m p l e t e a n d fu l l y e r o d e d f r o m t h e 
r o c k . Tha t ' s rea l l y s a d , b e c a u s e c o m m o n l y i t i s 
t h e b r o k e n o r i n c o m p l e t e s p e c i m e n w h i c h 
c a n te l l u s mos t a b o u t t h e o r i g ina l a n i m a l . 
S u c h a s p e c i m e n m i g h t g i v e c l u e s a b o u t t h e 
soft-part a n a t o m y o f t h e c r e a t u r e o r tel l us 
h o w t h e a n i m a l c o n s t r u c t e d its she l l . S u c h a 
s p e c i m e n m i g h t e v e n p r o v i d e e v i d e n c e a s t o 
h o w t h e c r e a t u r e m e t its d e a t h l o n g a g o . 
M o r e o v e r , t h e r e a r e fossi ls, s o m e o f w h i c h a r e 
v e r y r a r e , that a lmos t n e v e r a r e f o u n d f r e e o f 
rock mat r ix . 

W h e n e v e r c o l l e c t i n g fossils y o u s h o u l d k e e p 
foss i ls f r o m d i f f e r e n t l o c a l i t i e s c a r e f u l l y 
s e p a r a t e d f r o m o n e a n o t h e r . E v e n fossils f r o m 
t h e s a m e loca l i ty bu t f r o m d i f f e r en t layers a t 
that loca l i ty s h o u l d be k e p t s e p a r a t e d by layer . 
E a c h fossil or g r o u p of fossils f r o m a g i v e n 
loca l i ty a n d s t r a tum s h o u l d h a v e a l abe l t e l l i ng 
just exac t l y w h e r e a n d w h e n i t w a s c o l l e c t e d . 
Th i s c a n m a k e t h e s p e c i m e n o r g r o u p o f 
s p e c i m e n s sc ient i f i ca l l y v a l u a b l e , b e c a u s e t h e 
p a l e o n t o l o g i s t a r m e d w i t h fossi ls, c o m p l e t e 
w i t h a c c u r a t e a n d p r e c i s e c o l l e c t i n g da ta , c a n 
a d d s ign i f i cant l y t o o u r u n d e r s t a n d i n g o f t h e 
past o f o u r Ea r th . Fossils w i t h o u t s u c h i n fo r 
m a t i o n a r e just so m a n y rocks — pret ty 
m a y b e , i n t e res t i ng p e r h a p s , bu t gene r a l l y 
w o r t h l e s s sc ient i f i ca l l y . ( A g o o d w a y t o k e e p 
fossil a n d data t o g e t h e r i s to e n c l o s e t h e 
c o l l e c t i n g i n f o r m a t i o n ins ide t h e n e w s p a p e r 
o r w h a t e v e r y o u use t o w r a p t h e fossil t o k e e p 
i t safe i n t h e j o u r n e y h o m e f r o m t h e f ie ld. ) 

A c o u p l e of p rac t i ca l no tes a b o u t fossil-
c o l l e c t i n g a r e in o r d e r h e r e . Firstly, be a g o o d 
c i t i z e n : o b t a i n t h e l a n d o w n e r ' s pe rmiss ion 
b e f o r e g o i n g on to p r i v a t e p r o p e r t y ; i f a gate 
is c l o s e d , l e a v e i t c l o s e d b e h i n d y o u ; i f t h e 
ga te i s o p e n , l e a v e i t that w a y ; d o n ' t t h r o w u n 
w a n t e d rocks o n t o s t reets , s idewa lks , o r 
d r i v e w a y s ; d o n ' t b o t h e r o the r s w i t h y o u r 
no i s e . S e c o n d , b e safety consc i ous . N o fossil 
is w o r t h r i sk ing l i fe or l imb — e i the r y o u r s or 
a n y o n e e lses 's . U s e p r o p e r c l o t h i n g , e q u i p 
m e n t , a n d p r o c e d u r e s ; a n d , a b o v e a l l , " u s e 
y o u r h e a d " . 

O k a y , so y o u ' v e got y o u r fossils a n d data 
safely h o m e ; n o w w h a t ? 
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P r o b a b l y s o m e o r all o f t h e s p e c i m e n s n e e d 
c l e a n i n g . A l a s ! T h e r e i s no m i r a c l e c h e m i c a l 
w h i c h w i l l strip a w a y rock matr ix . O h ! w a t e r 
a n d a t oo th-b rush m igh t w o r k on s o m e fossils, 
but all t o o o f t e n o n e mus t s c r ape a n d p ick 
a w a y t h e matr ix oh-so-care fu l l y w i t h a n e e d l e , 
o r d e n t a l t o o l , o r t iny ch i se l . A n d y o u can ' t 
hur ry o r b e c o m e o v e r l y en thus i as t i c , b e c a u s e 
de l i c a t e f ea tu res o f m a n y fossils a r e v e r y easi ly 
d e s t r o y e d . It 's be t t e r t o l e a v e s o m e rock 
matr ix t h a n t o ru in t h e s p e c i m e n . 

Stay a w a y f r o m c o a t i n g s p e c i m e n s w i t h she l l ac 
o r l a c q u e r . D o n ' t g l u e e v e r y t h i n g t o 
c a r d b o a r d o r m o u n t t h e m i n p laster , e i t he r . 
A l l t he se subs t ances c a n be v e r y d i f f i cu l t t o 
r e m o v e , w h e n later y o u w i s h t o l ook a t t h e 
s p e c i m e n as i t o r ig ina l l y w a s . ( I n cases w h e r e 
s p e c i m e n s n e e d r epa i r , r e i n f o r c e m e n t , o r 
p r o t e c t i o n f r o m d e t e r i o r a t i o n , seek s o m e 
g o o d a d v i c e f r o m a p a l e o n t o l o g i s t o r in 
books . ) 

A l w a y s bea r in m i n d tha t a s p e c i m e n w i t h o u t 
loca l i ty data i s v i r tua l l y w o r t h l e s s to t h e s c i e n 
tist. K e e p that i n f o r m a t i o n w i t h e a c h a n d 
e v e r y fossil y o u h a v e . A g o o d w a y to do this i s 
t o pu t a n u m b e r on e a c h s p e c i m e n w i t h I nd ia 
ink a n d k e e p a card-f i le o r n o t e - b o o k w i t h t h e 
loca l i ty da ta m e t i c u l o u s l y r e c o r d e d b y n u m 
ber . A n d a l w a y s k e e p that f i le o r n o t e - b o o k 
assoc ia ted w i t h y o u r c o l l e c t i o n . I f y o u d o , 
y o u r c o l l e c t i o n t ru ly c a n be a v a l u a b l e s c i e n 
t i f ic t o o l . 

W h i c h b r ings u p a n o t h e r p o i n t : S u p p o s e y o u 
f i nd an espec i a l l y ra re fossil o r o n e w h i c h i s 
be t t e r p r e s e r v e d t h a n any o t h e r o f its k i nd ? 
S u c h u n i q u e s p e c i m e n s s h o u l d b e m a d e 
a v a i l a b l e t o t h e sc ient ists s t u d y i n g t h e g r o u p 
c o n c e r n e d . Y o u r s p e c i m e n m a y p r o v i d e t h e 
key t o u n l o c k s o m e i m p o r t a n t p a l e o n t o l o g i c 
p r o b l e m . I t m a y g i v e an u n e q u a l l e d g l i m p s e a t 
a ma jo r a spec t o f o u r p l ane t ' s past. W h o 
k n o w s ? M o r e t h a n o n e a m a t e u r foss i l-
c o l l e c t o r has h a d a fossil n a m e d af ter h i m . In 
o t h e r w o r d s , d o n ' t " h o g " t h e fossil fo r y o u 
a l o n e . S h a r e i t w i t h e v e r y o n e . A f t e r a l l , that ' s 
w h a t f o s s i l - c o l l e c t i n g i s a l l a b o u t — 
k n o w l e d g e . A n d k n o w l e d g e h i d d e n i s 
k n o w l e d g e w a s t e d . 

WHERE TO LEARN MORE 
ABOUT FOSSILS 
This b o o k i s an e l e m e n t a r y g u i d e . T h e r e a re 
m a n y fossils f o u n d i n t h e loca l C i n c i n n a t i a n 
rocks w h i c h a r e no t i l lustrated o r d iscussed in 
it. Luck i l y t h e r e a r e m a n y o t h e r sou rces o f i n 
f o r m a t i o n o n o u r fossils. 

T h e C i n c i n n a t i M u s e u m o f N a t u r a l H i s to ry has 
exh ib i t s w h i c h f e a t u r e loca l fossils. So also 
d o e s t h e Un i v e r s i t y o f C i n c i n n a t i G e o l o g y 
M u s e u m . A bit f u r the r a f i e ld f r o m C i n c i n n a t i , 
t h e r e a r e exh ib i t s o f fossils a t t he G e o l o g y 
D e p a r t m e n t , M i a m i Un i ve r s i t y , O x f o r d , O h i o , 
a t t h e O h i o H i s to r i ca l C e n t e r i n C o l u m b u s , a t 
t h e D e p a r t m e n t o f G e o l o g y a n d M i n e r a l o g y , 
O h i o S ta te Un i ve r s i t y , a lso i n C o l u m b u s , a n d 
a t t h e J o s e p h M o o r e M u s e u m , E a r l h a m 
C o l l e g e , R i c h m o n d , I n d i a n a . I n fact , na tura l 
h is tory m u s e u m s t h e w o r l d - o v e r h a v e fossils 
f r o m t h e C i n c i n n a t i a rea . 

O t h e r p l a ces t o l ea rn a b o u t fossils i n c l u d e t he 
v a r i ous a m a t e u r foss i l-co l lec t ing g r o u p s . For 
e x a m p l e , t h e C i n c i n n a t i D r y D r e d g e r s h a v e 
m e t a t t h e G e o l o g y D e p a r t m e n t a t t h e U n i v e r 
sity o f C i n c i n n a t i s i n ce 1942. T h e C i n c i n n a t i 
M i n e r a l S o c i e t y s p o n s o r s a y e a r l y r o c k , 
m i n e r a l , a n d fossil s h o w i n C i n c i n n a t i . T h e r e 
a r e o t h e r s h o w s i n C o l u m b u s a n d D a y t o n , 
O h i o , a n d o t h e r not-too-far-distant c i t ies . 

M o r e se r ious foss i l-co l lec tors m i g h t w a n t t o 
j o i n o n e o r m o r e o f t h e sc ient i f i c o r g a n i z a 
t i ons w h i c h c o n c e r n t h e m s e l v e s w i t h fossils. 
I n t h e U.S . , t he se i n c l u d e t h e P a l eon to l og i c a l 
S o c i e t y , t h e P a l e o n t o l o g i c a l R e s e a r c h Ins t i tu 
t i o n , a n d t h e Soc i e t y o f E c o n o m i c P a l e o n 
to logists a n d M i n e r a l o g i s t s . T h e G e o l o g i c a l 
S o c i e t y o f A m e r i c a dea ls w i t h all g eo l og i c a l 
sub jec t s , i n c l u d i n g p a l e o n t o l o g i c o n e s . 

B o o k s a n d pe r i od i c a l s o f f e r masses o f i n fo r 
m a t i o n a b o u t fossils, t o o . T h e m a i n l ibrary a n d 
t h e v a r i o u s b r a n c h e s o f t h e P u b l i c L ibrary o f 
C i n c i n n a t i a n d H a m i l t o n C o u n t y a r e g o o d 
p l a ces to start. T h e G e o l o g y L ibrary a t t he 
U n i v e r s i t y o f C i n c i n n a t i , a n d o t h e r c o l l e g e 
a n d un i ve r s i t y l ibrar ies also a r e g o o d sources 
o f p a l e o n t o l o g i c a l r e a d i n g ma te r i a l . 

T o b e g i n y o u r s tudy , consu l t t he b i b l i o g r a p h y . 
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FOSSIL-RANGE CHART: EDENIAN AND MAYSVILLIAN 

Local Hallopora have been referred to as Parvohallopora by Singh, 1979; the specific name one/7// should be spelled onealli. 
Glyptocrinus dyeri now is referred to as Pycnocrinus dyeri. 
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FOSSIL-RANGE CHART: RICHMONDIAN 

Lepidocyclus capax capax has b e e n r e f e r r e d to Hiscobeccus by A m s d e n , 1983. 
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SUMMARY OF FOSSIL CROUPS 
FOUND IN THE CINCINNATIAN 

h o r i z o n s a r e b r y o z o a n s . H o w e v e r , subs t i tu te 
i ndex fossils usua l ly s e r ve a d e q u a t e l y for t h e 
p u r p o s e . 

B R Y O Z O A 
B r y o z o a , o r " m o s s - a n i m a l s " , a re p e r h a p s t h e 
most c o m m o n fossils i n t he loca l rocks . T h e y 
a r e k n o w n f r o m the Late C a m b r i a n t o t h e p r e 
sent , a n d , a l t h o u g h exc lus i ve l y a q u a t i c , i n 
hab i t bo th f resh a n d m a r i n e w a t e r s . 

S p e c i m e n s c o l l e c t e d i n this a rea h a v e t h e a p 
p e a r a n c e o f tw igs , b r a n c h e s , f l a t t e n e d u n -
symmet r i c a l masses , o r crusts on shel ls o r 
o the r b r y o z o a n s . W h a t is f o u n d is ac tua l l y a 
c o l o n y ( z o a r i u m ) m a d e u p o f t h e c a l c a r e o u s 
l iv ing t ubes ( z o o e c i a , s ing , z o o e c i u m ) o f 
n u m e r o u s i nd i v i dua l s , w h i c h g i v e t h e z o a r i u m 
a p o r o u s a p p e a r a n c e on c l o se i n s p e c t i o n . 
A l t h o u g h a z o o e c i u m m a y h a v e t h e d i a m e t e r 
of a p in or less, zoar ia s o m e t i m e s r e a c h m a n y 
i n ches in l e n g t h . 

A bryozoan colony (Monticulipora). 

T h e a m a t e u r may c o n f u s e b r y o z o a n s w i t h 
cora ls . C l o s e o b s e r v a t i o n w i l l s h o w that t h e 
b r y o z o a n ' s z o o e c i u m is m u c h sma l l e r t h a n a 
cora l l i t e a n d has great s t ruc tura l d i f f e r e n c e s . 
F e w b r y o z o a n s may b e i den t i f i ed a c c u r a t e l y 
by sur face f ea tu res , s i n ce the i r c lass i f i ca t ion is 
b a s e d o n t h e i r g r e a t l y v a r i a b l e i n t e r n a l 
f ea tu res . A c c u r a t e i den t i f i c a t i on is poss ib le 
on l y t h r o u g h m i c r o s c o p i c s tudy o f t h in-
sec t ions o f t h e z o a r i u m . 

B e c a u s e o f the i r var iab i l i t y a n d a b u n d a n c e , 
b r y o z o a usual ly a r e g o o d index fossils. U n f o r 
tuna te l y for t h e a m a t e u r w h o c a n n o t m a k e 
t he th in-sec t ions , m a n y o f t h e o r i g ina l i ndex 
foss i ls d i f f e r e n t i a t i n g l o c a l s t r a t i g r a p h i c 

B R A C H I O P O D A 
B r a c h i o p o d s , o r " l a m p s h e l l s " , a r e exc lus i ve l y 
m a r i n e t o b r a ck i sh w a t e r b i va l ves w h i c h 
h a v e s u r v i v e d f r o m t h e Ear ly C a m b r i a n t o 
t h e p r e sen t . T h e P a l e o z o i c seas a b o u n d e d 
i n b r a c h i o p o d s , w h i c h w e r e a t t he i r a p o g e e 
a t that t i m e . D u r i n g a lmos t e v e r y s u b s e q u e n t 
pe r iod n e w major types m a d e their appea rance . 

H o w e v e r , m a n y ma jo r g r o u p s d i s a p p e a r e d a t 
t h e b e g i n n i n g o f t h e M e s o z o i c , a n d s i n ce 
t h e n b r a c h i o p o d s h a v e h e l d a pos i t i on o f 
s tead i ly d e c l i n i n g i m p o r t a n c e unt i l n o w t h e y 
a re v e r y i n c o n s p i c u o u s i n o u r seas. 

G e n e r a l ana tomy of a l iving b rach iopod . 

O n l y t h e h a r d b r a c h i o p o d va l ves a r e c o m 
m o n l y p r e s e r v e d a s fossils. W h i l e t h e ex te rna l 
f e a tu r e s of a she l l m a y s o m e t i m e s s e r v e to 
i d e n t i f y a s p e c i m e n , t h e i n t e r i o r o f t h e 
b r a ch i a l v a l v e i s far m o r e i m p o r t a n t fo r this 
p u r p o s e . 

Shel l morpho logy of the brach iopod Hebertella. 
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T h e t w o ma jo r d i v i s ions o f t h e b r a c h i o p o d s , 
t he a r t i cu la tes a n d t h e ina r t i cu la tes , a r e k n o w n 
f r o m t h e C i n c i n n a t i a n a n d a r e still p r e sen t 
i n t he o c e a n s . T h e a r t i cu la tes , b y far t h e m o r e 
i m p o r t a n t d i v i s i o n , a r e f o u n d i n great a b u n 
d a n c e in all loca l m e m b e r s . 

T h e y a re t o o n u m e r o u s t o d e s c r i b e h e r e but 
may be easi ly i d en t i f i ed f r o m t h e p la te i l lustra 
t ions . S o m e o f t h e s e a r e o u r most use fu l i ndex 
fossils. 

Art icu late b rach iopods f rom the C inc innat ian (pe = 
ped ic le va l ve ; br = brachial va l ve ; la = lateral v i ew ) . 

T h e i n a r t i c u l a t e b r a c h i o p o d s a r e d i s 
t i n g u i s h e d f r o m t h e a r t i cu l a t e f o r m s b y t h e 
a b s e n c e of a h i n g e , a d i f f e r en t m u s c u l a t u r e , 
a n d she l ls o f c a l c i u m p h o s p h a t e - c h i t i n ra ther 
t h a n c a l c i u m c a r b o n a t e . I n t h e C i n c i n n a t i a n 
t h e s e f r e q u e n t l y m a y be s e e n a s t h i n , o va l 
shel ls a d h e r i n g to la rger b r a c h i o p o d shel ls 
{Petrocrania, Schizocrania), as c h a l k y she l ls 
w i t h m i n u t e p u n c t a e (po res ) i n t h e va l ves 
{Trematis), or as glossy, t r i angu la r shel ls 
(Pseudolingula). S i n c e t h e ina r t i cu l a tes a p 
p e a r e d i n t h e C a m b r i a n b e f o r e t h e a r t i cu l a tes , 
t h e y a r e c o n s i d e r e d t h e e v o l u t i o n a r y p r e 
c u r s o r o f t h e a r t i cu la tes . 

Inart iculate b rach iopods f rom the C inc innat ian . (Note 
that the Petrocrania a re s h o w n attached to the shell of 
an art iculate b r a ch iopod , Rafinesquina.) 

B r a c h i o p o d s all l i ve i n s h a l l o w w a t e r . A c 
c o r d i n g t o the i r spec i e s , s o m e l i ved a t t a c h e d 
by a p e d i c l e to t h e b o t t o m or o t h e r h a r d sur 
f a c e , s o m e b u r r o w e d i n t he m u d , a n d s o m e 
w e r e f r e e u p o n t h e b o t t o m . 

B r a c h i o p o d s m a y b e d i s t i ngu i shed f r o m t h e 
p e l e c y p o d s , w h i c h a r e also b i va l ves , by the i r 
d i s t i nc t i ve s y m m e t r y . T h e va l ves a r e not 
m i r r o r images o f e a c h o t h e r ; r a the r , a n i m 
a g i n a r y p l a n e e x t e n d e d f r o m t h e u m b o 
t h r o u g h t h e c e n t e r o f t h e an te r i o r m a r g i n , 
b i s e c t s e a c h v a l v e i n t o t w o s y m m e t r i c a l 
ha l ves . 

A b rach iopod (top) c o m p a r e d w i th a pe lecypod 
(bot tom) . The b rach iopod is Hebertella; the pe l e 
c y pod is Psiloconcha. (an = anter ior v i ew ; po = pos-
terior v i ew ) . 

C O E L E N T E R A T A 
C o r a l s , w h i c h a r e o n e t y p e o f c o e l e n t e r a t e , 
o c c u r i n g rea t a b u n d a n c e a n d var ie ty i n 
m a r i n e r o cks r a n g i n g i n a g e f r o m C a m b r i a n t o 
p r e sen t . Th i s p h y l u m presen ts r ep resen ta t i v es 
of all o f its t h r e e ma jo r classes in t h e C i n c i n n a 
t i an . 

M o s t i m p o r t a n t i n loca l r o cks , a r e m e m b e r s o f 
t h e class A n t h o z o a . Th i s class i n c l u d e s t h e 
s i m p l e " h o r n c o r a l s " o r " c u p c o r a l s " w h i c h 
r e s e m b l e t h e m o d e r n s e a - a n e m o n e s but had 
a th i ck c a l c i u m c a r b o n a t e s k e l e t o n . Cora l l i t e s 
— t h e h o r n m i n u s t h e f l esh , all that r e m a i n s as 

Lepidocyclus capax capax has b e e n r e f e r r e d to Hiscobeccus by A m s d e n , 1983. 
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a fossil — of th is t y p e of a n t h o z o a n a r e f o u n d 
in g rea t a b u n d a n c e in all m e m b e r s o f t h e 
R i c h m o n d i a n a b o v e t h e A r n h e i m . A l s o i n t h e 
R i c h m o n d i a n , c o m p r i s i n g z o n e s i n t h e S a l u d a , 
u p p e r W h i t e w a t e r , a n d E l k h o r n , a r e c o l o n i a l 
a n t h o z o a n s . Th i s t y p e o f co ra l has t h e i n 
d i v i d u a l cora l l i tes fused in to a so l id " h e a d " 
c a l l ed a c o r a l l u m . T h e c u p s o f t h e c o l o n i a l 
co ra l r e s e m b l e h o r n cora l s i n s t r u c tu r e , bu t 
m a y b e m o r e s l ende r , e v e n a n g u l a r i n s e c t i o n , 
a n d longer . A n t h o z o a a r e no t k n o w n i n t h e 
Eden i an o r M a y s v i l l i a n . 

A solitary or ho rn coral (left) c o m p a r e d wi th a co lon ia l 
coral (right). The horn coral is Grewingkia; the co lon ia l 
coral is Tetradium. 

Class S c y p h o z o a i n c l u d e s t h e t r u e m e d u s a e o r 
j e l l y f i sh . M o s t co ra l s h a v e a je l ly f ish-stage in 
the i r c y c l e o f g e n e r a t i o n s , bu t t h e s c y p h o z o a n 
m e d u s a e h a v e n o rest ive s tage. A l l m o d e r n 
s c y p h o z o a n s lack ha rd par ts , bu t an ex t inc t 
g r o u p , f o u n d f r o m the C a m b r i a n t o Tr iass ic 
possessed a p y r a m i d a l , h a rd c o v e r to t h e 
je l l y f i sh-be l l . A l t h o u g h ra re , this g r o u p o c c u r s 
t h r o u g h o u t t h e M a y s v i l l i a n a n d R i c h m o n d i a n , 
r e p r e s e n t e d by t h e spec i e s , Conularia formosa. 

M O L L U S C A , C E P H A L O P O D A 
Class C e p h a l o p o d a , w h o s e f e w r e m a i n i n g 
r ep resen ta t i v es i n c l u d e t h e s q u i d , o c t o p u s , 
a n d pear l y nau t i lus , b e l o n g s t o t h e p h y l u m 
M o l l u s c a . Th is p h y l u m i s i m m e n s e l y i m p o r 
tant i n o u r m o d e r n seas a n d i n t h e g e o l o g i c 
past, fo r o t h e r classes w i t h i n i t i n c l u d e t h e ga s 
t r o p o d s (sna i l s ) a n d p e l e c y p o d s ( c l a m s , 
oys ters , e t c . ) . A l t h o u g h mo l l u s c s i n g e n e r a l 
a re f o u n d o n l and a n d i n f resh a n d m a r i n e 
w a t e r s , t h e c e p h a l o p o d s a r e e x c l u s i v e l y 
m a r i n e . C e p h a l o p o d s first a p p e a r e d i n t h e 
C a m b r i a n a n d r e a c h e d the i r m a x i m u m d i v e r 
sity i n Late P a l e o z o i c a n d M e s o z o i c . H o w e v e r , 

b y O r d o v i c i a n t imes t h e y a l r e a d y h a d e v o l v e d 
in to m a n y g e n e r a a n d h a d b e c o m e e x t r e m e l y 
a b u n d a n t . A l l Ear ly P a l e o z o i c c e p h a l o p o d s 
b e l o n g t o t h e sub-class c a l l ed t h e N a u t i l o i d e a , 
w h o s e o n l y su r v i vo r i s Nautilus o f t h e w e s t e r n 
Pac i f i c a r ea . 

S o m e C i n c i n n a t i a n nau t i l o ids b e c a m e q u i t e 
l a rge , a s m u c h a s t w e l v e f ee t m a x i m u m 
l e n g t h . T h e y p r o b a b l y w e r e c a p a b l e o f r ap id 
m o v e m e n t a n d may h a v e h a d p o w e r f u l g r a s p 
ing t en t a c l e s , s t rong b e a k s , g o o d eyes igh t a n d 
s t rong shel ls . T h e y w e r e v e r y l ike ly t h e largest 
a n d mos t n u m e r o u s p r e d a t o r s o f t he i r t i m e . 

Shel l morpho logy of a genera l ized o r thocon i c nauti-
loid c e p h a l o p o d . 

M o s t C i n c i n n a t i a n nau t i l o i d s h a d stra ight , 
c o n i c a l s h e l l s , a s h e l l - f o r m c a l l e d a n 
o r t h o c o n e . H o w e v e r , i n t h e R i c h m o n d i a n , a r 
c u a t e she l l - fo rms , g y r o c o n e s , a n d c o i l e d 
she l l - fo rms a r e o c c a s i o n a l l y f o u n d . G e n e r a l l y , 
o n l y t h e i n t e rna l m o l d o f t h e she l l i s f o u n d (P I . 
I , 24-25), bu t r a re ex t e rna l m o l d s s h o w a su r 
f a c e o r n a m e n t o f ra ised l o n g i t u d i n a l a n d 
t r ansve r se r idges . 

U n f o r t u n a t e l y , c e p h a l o p o d s m a y not b e a c 
cu r a t e l y i d e n t i f i e d by the i r ex t e rna l c h a r a c 
ter ist ics. D i f f e r e n t g e n e r a , e v e n d i f f e ren t 
f am i l i e s , m a y h a v e s o m e w h a t s imi lar ex te rna l 
f e a tu r e s . Th i s a n d t r ad i t i on has led m a n y 
c o l l e c t o r s t o t h e u n f o r t u n a t e hab i t o f ca l l i ng 
e v e r y C i n c i n n a t i a n c e p h a l o p o d b y t h e g e n e r i c 
n a m e "Orthoceras". "Orthoceras", as t h e 
g e n e r i c n a m e of a c e p h a l o p o d , i s inva l id a n d 
s h o u l d b e a b a n d o n e d . T h e t r u e g e n u s a n d 
spec i e s o f mos t loca l c e p h a l o p o d s m a y be 
d e t e r m i n e d o n l y by th in-sec t ion analys is . 
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M O L L U S C A , G A S T R O P O D A 
T h e snails b e l o n g i n t h e class G a s t r o p o d a 
(gastros, s t o m a c h ; p o d o s , f oo t ) o f p h y l u m 
M o l l u s c a . T h e y a r e s e c o n d i n t h e A n i m a l 
k i n g d o m in tota l n u m b e r o f spec i es o n l y to 
t he insects o f p h y l u m A r t h r o p o d a . T h e ear l ies t 
snails k n o w n a r e f r o m t h e Ear ly C a m b r i a n ; 
s ince t h e n t h e y h a v e s low ly bu t c o n t i n u o u s l y 
i n c r eased i n va r i e t y a n d i m p o r t a n c e unt i l t h e 
p resen t . 

G e n e r a l anatomy of a l iving gast ropod. 

C e r t a i n f o r m s s h o w r e m a r k a b l e a d a p t i o n s t o 
the i r e n v i r o n m e n t . T h e mos t r e m a r k a b l e a re 
t h o s e w h i c h , a l o n e a m o n g t h e mo l l u s c s , h a v e 
b e c o m e a d a p t e d t o ter rest r ia l l i fe . H o w e v e r , 
t h e ma jo r i t y , b y far , a r e aqua t i c . T h e y a r e 
k n o w n t o exist f r o m b e t w e e n d e p t h s o f t h r e e 
mi l es i n t h e o c e a n s to he igh t s o f o v e r t h r e e 
m i l e s a b o v e sea l e v e l . 

Shel l morpho logy of the gastropod Trochonema. 

I n t h e C i n c i n n a t i a n , o n l y a f e w g e n e r a o f 
snai ls a r e c o m m o n . S t r ange l y , t h e she l ls o f 
c e r t a i n g e n e r a , f o r e x a m p l e Cyclonema, a r e 
usua l l y f o u n d c o m p l e t e ; w h e r e a s o n l y t h e i n 
t e rna l m o l d s of o t h e r g e n e r a , e .g. Loxoplocus, 
a r e f o u n d c o m m o n l y . T h i s u n d o u b t e d l y 
re f lec ts an o r i g ina l d i f f e r e n c e i n t h e phys i ca l 
s t r u c t u r e o r c h e m i s t r y o f t h e she l l . 

Planispirally co i led gastropods f rom the C inc innat ian . 
(Planispiral refers to coi l ing in a single plane.) 

Conispira l ly co i l ed gastropods f rom the C inc innat ian . 
(Conspira l refers to coi l ing in w h i c h the overal l shape 
of the spiral is a cone . ) 
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M O L L U S C A , P E L E C Y P O D A 
Class P e l e c y p o d a o f p h y l u m M o l l u s c a i s w e l l 
k n o w n to e v e r y o n e , fo r i t i n c l u d e s t h e c l ams , 
sca l l ops , oys ters , a n d musse ls . M e m b e r s o f 
th is class a r e , in g e n e r a l , s luggish b o t t o m -
d w e l l e r s , i n h a b i t i n g m a r i n e o r f resh w a t e r s . 
T h r o u g h o u t t h e i r g e o l o g i c , h i s t o r y , t h e 
p e l e c y p o d s h a v e u n d e r g o n e m a n y 
r e m a r k a b l e e n v i r o n m e n t a l a d a p t i o n s . Th i s 
class has had a l ong g e o l o g i c h is tory . B e g i n n 
ing i n t he O r d o v i c i a n , t h e y r e a c h e d the i r 
greatest d ivers i ty i n t h e M e s o z o i c a n d h a v e 
slightly d e c l i n e d unt i l t h e p resen t . 

Gene ra l anatomy of a l iving pe l e c ypod . 

P e l e c y p o d s h a v e t w o va l ves , a r ight a n d a left , 
j o i n e d by a h i n g e . I f t h e v i e w e r ho lds a 
s p e c i m e n so that he i s l o o k i n g a t t h e h i n g e 
l i ne , w i t h t h e b e a k f o r w a r d , t h e r ight v a l v e w i l l 
b e o n t h e r ight , t h e left o n t h e left . T h e s e 
va l ves ex te rna l l y a r e m i r r o r images o f e a c h 
o t h e r , t h e p l a n e o f s y m m e t r y pass ing b e t w e e n 
t h e t w o va l ves . 

Shell morpho logy of the pe l e cypod Ischyrodonta. 

I n t h e C i n c i n n a t i a n , t h e r e a r e o n l y a f e w c o m 
m o n p e l e c y p o d s , a n d g o o d s p e c i m e n s o f 
t hese ' a r e u n u s u a l . T h r e e g e n e r a l t ypes o f 
p r e s e r v a t i o n a r e e n c o u n t e r e d , i n t e rna l o r e x 

t e rna l m o l d s , c a r b o n a c e o u s f i lms o n r o c k 
layers , a n d , ra re ly , e x c e p t fo r t h e g e n u ' 
Caritodens, t h e r e p l a c e d she l l itself. 

Internal mo ld of a pe l e c ypod . 

T h e ex t e rna l o r n a m e n t a n d f o r m o f p e l e c y p o d 
va l ves i s o f g e n e r i c a n d spec i f i c s i gn i f i c ance . 
O f far g r ea t e r i m p o r t a n c e a r e t h e t e e t h a n d 
socke t s t ruc tu res on t h e ins ide o f t h e she l l 
a l o n g t h e h i n g e l i ne . O n l y b y s tudy o f t h e s e 
f e a tu r e s m a y t h e h i g h e r sys temat i c pos i t i on o f 
t h e spec i es b e d e t e r m i n e d . 

Pe lecypods f rom the C inc innat ian . 
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M O L L U S C A , M O N O P L A C O P H O R A 
T h e m o l l u s c a n class M o n o p l a c o p h o r a i s n o t 
ve r y w e l l k n o w n t o t h e G e n e r a l P u b l i c . T h e 
n a m e m e a n s " o n e she l l b e a r i n g " ; this re fers 
to t h e fact that t h e a n i m a l has a s ing le she l l . 
That o n e she l l l ooks l i ke that o f a sna i l , bu t t h e 
soft parts a r e d i f f e r e n t i n d e e d . T h e i den t i f i c a 
t ion of a fossil m o n o p l a c o p h o r a n as s u c h d e 
p e n d s o n s tudy o f m u s c l e scars o n t h e ins ide 
of t h e she l l — f ea tu r e s so rare ly p r e s e r v e d a n d 
o b s e r v a b l e that it's b e e n o n l y r e c e n t l y that 
s o m e C i n c i n n a t i a n fossi ls, l o n g b e l i e v e d t o b e 
gas t r opods , h a v e b e e n r eass igned t o t h e 
M o n o p l a c o p h o r a b y pa l eon to l og i s t s . 

T h e M o n o p l a c o p h o r a w e r e l o n g b e l i e v e d t o 
h a v e b e e n ex t inc t fo r h u n d r e d s o f m i l l i ons o f 
y e a r s . T h e n i n t h e 1950 ' s s o m e l i v i n g 
s p e c i m e n s w e r e d r e d g e d u p f r o m t h e d e e p 
o c e a n f l oo r . Th i s m o d e r n f o r m , Neopilina, 
g a v e p a l e o n t o l o g i s t s t h e i r f i rst r e a l u n 
d e r s t a n d i n g o f t h e fossil m o n o p l a c o p h o r a n s 
w h i c h h a d b e e n k n o w n fo r a l o n g t i m e . 

A R T H R O P O D A , T R I L O B I T A 
T h e exc lus i ve l y m a r i n e t r i lob i tes , re l a ted t o 
t h e c r a b s , s p i d e r s , a n d i n sec t s ( P h y l u m 
A r t h r o p o d a ) a b o u n d e d i n t h e P a l e o z o i c seas. 
T h e y a r e f o u n d a m o n g t h e o ldes t w e l l p rese r 
v e d fossils i n t h e L o w e r C a m b r i a n ( W a u c o -
b ian ) a n d u p in to t h e P e r m i a n , a l t h o u g h n u m 
be r s d i m i n i s h e d after D e v o n i a n t imes . T h e 
C i n c i n n a t i a n rocks a re f i l l ed w i t h t r i lob i te 
f r a g m e n t s , a n d g o o d s p e c i m e n s o f t h e c o m 
m o n g e n u s Flexicalymene a r e a b u n d a n t . T w o 
o t h e r g e n e r a , Isotelus a n d Cryptolithus, 
s o m e w h a t rarer t h an Flexicalymene, a n d f r a g 
m e n t s o f e x t r e m e l y r a re g e n e r a may b e f o u n d 
h e r e . 

M o r p h o l o g y of the tr i lobite Flexicalymene. 

Cincinnatian monoplacophorans of the genus Cyrtolites. 

M O L L U S C A , C R I C O C O N A R I D A 
T h e r e a r e i n t h e loca l C i n c i n n a t i a n rocks s o m e 
sma l l , c o n i c a l she l ls c a l l e d t en t a cu l i t e s ( P I . V I , 
F ig . 14). T h e y b e a r t r ansve r se r idges , w h i c h 
g i v e t h e g r o u p its n a m e — C r i c o c o n a r i d a 
m e a n s " r i n g e d smal l c o n e " . T h e g e n e r a l 
s h a p e of t h e she l l is that of a n a r r o w , stra ight 
c o n e c l o s e d a t t h e t ip . I n a d d i t i o n to t h e r ings, 
t h e r e m a y b e g r o w t h - l i n e s pa ra l l e l l i ng t h e 
r ings a n d s t r ia t ions r u n n i n g t h e l eng th o f t h e 
c o n e . T h e r e m a y b e t r ansve rse pa r t i t i ons i n 
s ide t h e she l l , t o o . 

T h e c r i c o c o n a r i d s a r e ex t inc t , a n d w e d o not 
k n o w w h a t the i r soft parts w e r e . N o r d o w e 
k n o w for c e r t a i n w h a t t he i r w a y o f l i fe was . 
T h e she l l i s c o m p o s e d o f t h e m i n e r a l c a l c i t e ; 
th is a n d t h e m i c r o s t r u c t u r e o f t h e she l l 
suggest that t h e c r i c o c o n a r i d s b e l o n g i n t h e 
p h y l u m M o l l u s c a . 

O n l y t h e ha rd o u t e r s k e l e t o n s o f t r i lob i tes a re 
c o m m o n l y f o u n d . T h e s e s k e l e t o n s may b e 
e i t h e r e n r o l l e d in to a ba l l l i ke that of t h e 
r e l a t ed p i l l -bug , f o u n d u n d e r s tones a n d logs 
i n t h e w o o d s , w h i c h e n r o l l s w h e n d i s t u r b e d , 
o r m a y be e x t e n d e d i n t h e na tura l l ife-
pos i t i on . 

In a d d i t i o n to t h e a n i m a l itself, t r i l ob i te t racks 
a r e f r e q u e n t l y f o u n d o n t h e su r f ace o f sha le 
layers . M o l d s o f t h e h o l l o w s w h e r e t r i lob i tes 
d u g in to t h e m u d (Rusophycus) a re also 
k n o w n i n t h e C i n c i n n a t i a n . 

R A R E C I N C I N N A T I A N A R T H R O P O D A 
T w o v e r y r a r e , ex t inc t g r o u p s o f fossils, re l a ted 
t o t h e sp ide r s , c r abs , a n d insects , a re k n o w n 
f r o m loca l rocks . T h e E u r y p t e r i d a , r e l a t ed t o 
t h e ho r se-shoe c r a b , a r e o c cas i ona l l y f o u n d a s 
f r a g m e n t s in t h e R i c h m o n d i a n , a n d a local i ty 
i n t h e E l k h o r n nea r M a n c h e s t e r i n A d a m s 
C o u n t y , O h i o , has y i e l d e d s e v e r a l g o o d 
s p e c i m e n s . O n l y o n e p o s t - C a m b r i a n 
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s p e c i m e n b e l o n g i n g t o t h e g r o u p c a l l ed t he 
ag laspids i s k n o w n . Th is s p e c i m e n c a m e f r o m 
the C o r r y v i l l e o f S t o n e l i c k C r e e k , i n C l e r m o n t 
C o u n t y , O h i o . 

The C inc innat ian aglaspid Neostrabops. 

E C H I N O D E R M A T A , C R I N O I D E A 
T h e c r i no id s o r , " s e a l i l i e s " , a r e a class o f t h e 
m o r e g e n e r a l g r o u p o f m a r i n e an ima l s c a l l e d 
t he E c h i n o d e r m a t a , w h i c h also i n c l u d e s , fo r 
e x a m p l e , t h e starf ish, s and do l l a r s , a n d sea 
c u c u m b e r s o f t h e m o d e r n seas. C r i n o i d s first 
a p p e a r i n rocks o f Ear ly O r d o v i c i a n ( C a n a 
d i an ) age a n d h a v e pers i s ted t o t h e p resen t . 
T h e m o r e spec i f i c g r o u p s t o w h i c h t h e C i n c i n 
na t i an c r i n o i d s b e l o n g d i s a p p e a r e d a t t h e e n d 
o f t h e P e r m i a n . C r i n o i d f r a g m e n t s , i n p a r 
t i cu lar t h e d o u g h n u t - s h a p e d o r p e n t a g o n a l 
c o l u m n a l s , a re a b u n d a n t t h r o u g h o u t t h e C i n 
c i n n a t i a n , e v e n c o m p o s i n g c o m p l e t e 
l i m e s t o n e layers . G o o d s p e c i m e n s , s h o w i n g 
t h e ca lyx a n d a rms , a r e ra ther ra re ( s o m e 
spec ies ve r y ra re ) , a l t h o u g h s o m e t i m e s m a n y 
a r e f o u n d i n ve r y l oca l i zed " p o c k e t s " . Th i s i n 
d ica tes that t h e y p r o b a b l y p r e f e r r e d an e x 
ac t ing e n v i r o n m e n t a n d , t hus , l i v ed g r o u p e d 
t oge the r . 

Morphology of the crinoid Pycnocrinus. 

T h e c r i n o i d s o f t h e C i n c i n n a t i a n l i v ed a t 
t a c h e d to t h e b o t t o m by a l o n g , f l ex ib l e 
c o l u m n a n d a roo t- l i ke base . T h e m a i n par t o f 
t h e b o d y , t h e ca lyx , a t t h e u p p e r e n d o f t h e 
c o l u m n , b o r e a rms w h i c h c h a n n e l e d f o o d 
in to t h e m o u t h o n t h e u p p e r su r f a ce o f t h e 
ca lyx . T h e h a r d s t r u c tu r e o f t h e a n i m a l w a s 
c o m p o s e d o f p la tes o f c rys ta l l i ne c a l c i u m c a r 
b o n a t e , a d i s t i n c t i v e f e a t u r e o f a l l 
e c h i n o d e r m s . 

E C H I N O D E R M A T A , E D R I O A S T E R O I D E A 
T h e e d r i o a s t e r o i d s a r e a n o t h e r c lass o f 
a n i m a l s b e l o n g i n g t o t h e m a r i n e 
e c h i n o d e r m s . T h e y r a n g e i n t i m e f r o m t h e 
Ear ly C a m b r i a n t o t h e M i s s i s s ipp i an . T h e s e 
an ima l s a r e ra ther ra re i n t h e C i n c i n n a t i a n bu t 
o c ca s i ona l l y may b e f o u n d b y d i l i gen t s ea r ch 
o f t h e B e l l e v u e a n d C o r r y v i l l e M e m b e r s . T h e 
m o d e o f l i fe o f t h e e d r i o a s t e r o i d s w a s 
d o m i n a n t l y sess i le ; that is, t h e y g e n e r a l l y l i v ed 
on t h e b o t t o m or a t t a c h e d to a su i t ab le ha rd 
o b j e c t . T h e o u t s i d e su r f a ce o f t h e p e d i c l e 
v a l v e o f Rafinesquina s e e m s to h a v e b e e n 
the i r f a vo r i t e site o f a t t a c h m e n t a n d c o n s e 
q u e n t l y s h o u l d a l w a y s b e ca re fu l l y s t u d i e d . 
B e c a u s e o f t he i r rarity a n d b e a u t y , g o o d 
e d r i o a s t e r o i d s a re a lways p r i ze f inds . 

M o r p h o l o g y of the edr ioastero id horophus. 

R A R E C I N C I N N A T I A N E C H I N O D E R M A T A 
S e v e r a l g r o u p s o f fossils f o u n d in t h e C i n c i n 
na t i an a r e i n d e e d o f great rarity. T h e a m a t e u r 
c o l l e c t o r c a n n o t be assured o f e v e r s ee ing 
e v e n f r a g m e n t s o f t h e s e fossils ( in s o m e cases 
e v e n f r a g m e n t a r y s p e c i m e n s a re o f great i m 
p o r t a n c e ) bu t s h o u l d b e suf f i c ient ly a c q u a i n 
t ed w i t h t h e m for c h a n c e f ie ld r e c o g n i t i o n . 
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g r o u p e d t o g e t h e r i n to a c o l o n y ca l l ed a r h a b 
d o s o m e . T h e r h a b d o s o m e f r equen t l y looks 
l i ke a s ing l e , t w o - s i d e d , f o r k e d , f o u r - p r o n g e d , 
e tc . , j igsaw b l a d e . I n l i fe , t h e r h a b d o s o m e was 
s u s p e n d e d f r o m a f loat by a s l ende r th read 
c a l l ed a n e m a . 

A C inc innat ian cyc locysto id (left) and asteroid (right). 

A C inc inna t i an cystoid (left), ca rpo id (midd le ) , and 
machaer id ian (right). 

T h e M a c h a e r i d i a , C a r p o i d e a , C y c l o c y s t o i d e a , 
A s t e r o i d e a , a n d C y s t o i d e a a r e a l l 
e c h i n o d e r m s . M a n y h u n d r e d s p e c i m e n s o f 
as te ro ids (starf ish) a n d cys to ids a r e k n o w n , 
bu t g o o d s p e c i m e n s a r e b o t h h a r d t o f i nd a n d 
a r e v e r y beau t i f u l fossils. M u c h rarer a r e g o o d 
c y c l o c y s t i d s p e c i m e n s ( t h o u g h t t o b e r e l a t ed 
t o t h e Ed r i oas t e ro ids ) . T h e r e a r e v e r y f e w 
g o o d c a r p o i d s a n d m a c h a e r i d i a n s . 

G R A P T O L O I D E A 
T h e g r a p t o l o i d s , k n o w n f r o m t h e l o w e r O r 
d o v i c i a n t h r o u g h t h e S i l u r i a n , b e l o n g to a l i t 
t le k n o w n p h y l u m ca l l ed H e m i c h o r d a t a . Th is 
p h y l u m is r e p r e s e n t e d in m o d e r n seas by a 
. few o b s c u r e g e n e r a . P r io r t o 1948 w h e n t h e 
t r u e pos i t i on o f t h e g r a p t o l o i d s w a s first 
r e c o g n i z e d , t h e y w e r e c o n s i d e r e d c o e l e n -
tera tes b y s o m e a u t h o r s , b r y o z o a n s by o t h e r s . 

T h e g r a p t o l o i d s w e r e c o l o n i a l a n i m a l s w i t h 
m a n y m i n u t e i n d i v i d u a l l i v ing t u b e s ( t h e c a e ) 

M o r p h o l o g y of the graptol i te Climacograptus. 

T h e wa l l s o f t h e r h a b d o s o m e w e r e c o m p o s e d 
o f t o u g h , f l ex ib l e c h i t i n , m u c h l ike a bee t l e 
w i n g . H o w e v e r , t h e fossil c o l o n y i s gene ra l l y 
s e e n as a b l a ck , c a r b o n a c e o u s f i lm on t h e su r 
f a c e o f da rk sha le layers , v e r y rare ly in 
l i m e s t o n e . Usua l l y t h e c o l o n y i s c r u s h e d flat, 
bu t o c c a s i o n a l l y s p e c i m e n s re ta in t h e " i n 
f l a t e d " f o r m t h e c o l o n y h a d i n l i fe . In f l a ted 
r h a b d o s o m e s a r e k n o w n f r o m t h e C i n c i n n a 
t i an . 

G r a p t o l i t e s f l o a t e d a n d , t hus , w e r e c a p a b l e o f 
w i d e d i s t r i bu t i on a n d p r e s e r v a t i o n i n tox ic 
b o t t o m m u d s p r o h i b i t i v e t o b o t t o m - d w e l l i n g 
l i fe . G r a p t o l i t e s rap id ly e v o l v e d i n t h e O r d o v i 
c i an a n d S i l u r i an . T h u s , t h e y p r o v i d e exce l l en t 
i ndex fossils f o r l o n g d i s t ance c o r r e l a t i o n o f 
s t ra t ig raph i c un i ts o f t hese t w o pe r i ods . 

FOSSIL CROUPS OF MINOR 
IMPORTANCE TO BEGINNERS 
S p o n g e s 
T h e p h y l u m Por i f e ra i n c l u d e s t h e s p o n g e s . 
T h e n a m e m e a n s " h o l e b e a r i n g " , a r e f e r e n c e 
t o t h e sys tem o f ho l e s a n d cana l s w h e r e b y t he 
a n i m a l c i r cu l a t es w a t e r t h r o u g h itself. 

S p o n g e s a r e p r i m i t i v e c r ea tu r e s . T h e y a re 
mu l t i c e l l u l a r , bu t t h e ce l ls a re no t o r g a n i z e d 
in to t issues. M e m b e r s o f t h e p h y l u m a re 
c h a r a c t e r i z e d by spec i a l i z ed cel ls w h i c h c ause 
w a t e r t o f l o w t h r o u g h t h e a n i m a l b y m e a n s o f 
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beats o f w h i p - l i k e s t ruc tu res t e r m e d " f l a g e l l a " 
(s ing. , f l a g e l l u m ) . 

M a n y s p o n g e s h a v e h a r d parts c o m p o s e d o f 
c a l c i u m c a r b o n a t e o r o f s i l i con d i o x i d e , bu t 
mos t o f t hose w h i c h o c c u r i n o u r loca l rocks 
a p p e a r as non-desc r ip t , r o u n d e d masses . 
A l t h o u g h a b u n d a n t a t s o m e loca l i t i es , t h e y 
gene r a l l y a re d i f f icu l t to r e c o g n i z e as s p o n g e s , 
let a l o n e ident i fy , w i t h o u t s tudy o f t h in-
sect ions . 

S p o n g e s a r e a q u a t i c c r ea tu r e s . S o m e p resen t-
day fo rms a r e m a r i n e , a n d o t h e r s l i ve i n f r e s h 
wa te r . 

O n e g r o u p o f p o r i f e r a n s w h i c h i s r e p r e s e n t e d 
in t he loca l rocks i n c l u d e s s p e c i m e n s n o t so 
non-desc r ip t a s t h e m o r e s t anda rd s p o n g e s . 
T h e s e a r e t h e m e m b e r s o f t h e o r d e r 
S t r o m a t o p o r o i d e a . 

T h e n a m e s t r o m a t o p o r o i d m e a n s " l a y e r e d 
p l a c e " . Th i s n a m e i s a p p r o p r i a t e b e c a u s e t h e 
s k e l e t o n o f t h e s e c o l o n i a l c r e a t u r e s mos t o f 
t e n a p p e a r s d is t inct ly l a y e r e d , e spec i a l l y i n 
th in-sec t i on . T h e su r f a ce o f t h e c o l o n y c o m 
m o n l y i s m a r k e d by b u m p s ( see , for e x a m p l e , 
Labechia on p i . V I ) . G e n e r a l l y t h e r e is a h o l e 
i n t h e c e n t e r o f e a c h b u m p ; this i s t h e o p e n 
ing of a c a n a l f e e d i n g d o w n in to t h e mass of 
t h e c o l o n y . I n m a n y t ypes o f s t r o m a t o p o r o i d s 
t h e r e is a pa t t e rn of s h a l l o w g r o o v e s rad ia t ing 
f r o m e a c h c a n a l o p e n i n g . S t r o m a t o p o r o i d s 
c a n be i den t i f i ed o n l y af ter s tudy o f t h i n -
sec t ions o f t h e c o l o n i e s . 

F o r m a n y y e a r s i t w a s t h o u g h t t h a t 
s t r o m a t o p o r o i d s w e r e l o n g ex t inc t , a n d t h e r e 
w a s m u c h q u e s t i o n as to just w h a t k i n d o f 
c r ea tu res t h e y w e r e . T h e n i n t h e mid-1960's 
s o m e an ima l s w e r e d i s c o v e r e d i n t h e C a r i b 
b e a n w h i c h e x h i b i t e d m a n y o f t h e c h a r a c 
terist ics o f t h e a n c i e n t s t r o m a t o p o r o i d s . T h e s e 
" n e w " an ima l s w e r e f o u n d t o b e s p o n g e s . 

C o n o d o n t s a r e smal l t oo th- l i ke fossils c o m 
p o s e d o f c a l c i u m p h o s p h a t e f o u n d i n mos t 
P a l e o z o i c rocks . T h e y a r e usua l ly q u i t e a b u n 
d a n t a n d v a r i a b l e ; t h e r e f o r e , t hey m a k e g o o d 
index fossils. T h e t y p e o f a n i m a l w h i c h b o r e 
t hese s t ruc tu res i s u n k n o w n , a l t h o u g h af 
f in i t ies w i t h m a n y g r o u p s o f an ima l s h a v e 
b e e n p r o p o s e d . 

" W o r m s " 
T h e r e a r e m a n y w o r m - l i k e an ima l s a l i v e t o 
day . B u t t h e v a r i o u s l o n g , t h i n , soft c r e a t u r e s 
c o m m o n l y l u m p e d t o g e t h e r u n d e r t h e t e r m 
" w o r m s " a r e n o t al l c lose l y r e l a t e d ; i n fact , 
t h e r e i s q u i t e a n u m b e r o f d i f f e r en t phy l a w i t h 
w o r m - l i k e r ep r e sen t a t i v e s . 

B e c a u s e " w o r m s " a r e bas ica l ly so f t -bod i ed 
o r g a n i s m s , t h e y d o n ' t foss i l ize t o o w e l l , i n 
g e n e r a l . T h e y l e a v e t race-foss i ls , bu t c o m 
m o n l y it's t o u g h to ident i f y just w h a t c r e a t u r e 
p r o d u c e d a g i v e n b u r r o w , t u b e , o r g r o o v e i n 
t h e once-so f t s e d i m e n t w e n o w see a s r o c k . 
S o m e k inds o f " w o r m s " d o p r o d u c e i d e n t i 
f i ab l e fossi ls, h o w e v e r . 

S o m e a n n e l i d w o r m s h a v e t o o t h - l i k e j a w 
s t ruc tu res c a l l e d s c o l e c o d o n t s ( P I . I I , F ig . 26). 
T h e s e a r e c o m p o s e d o f a c o m p l e x o r g a n i c 
ma te r i a l s imi lar t o y o u r f i nge rna i l s . T h e y a p 
p e a r sh iny b lack o r da rk b r o w n as fossi ls. 
S c o l e c o d o n t s a r e so smal l tha t a m i c r o s c o p e is 
n e e d e d t o s tudy t h e m . T h e y a r e c o m m o n i n 
o u r loca l rocks . 

S o m e w o r m s c o n s t r u c t t u b e s i n w h i c h t h e y 
l i ve . I n s o m e ins tances t h e s e t u b e s a r e c o m 
p o s e d o f c a l c i u m c a r b o n a t e a n d , h e n c e , c a n 
be p r e s e r v e d a s fossils. T h e s e t u b e s , w h i l e t h e 
w o r m s a r e a l i v e , a r e f a s t e n e d t o t h e sea f l oo r 
o r t o o t h e r o b j e c t s , f o r e x a m p l e , snai l she l ls , 
b r a c h i o p o d she l l s , o r b r y o z o a . 

T h e re la t i ve l y c o m m o n w o r m t u b e i n t h e loca l 
C i n c i n n a t i a n rocks is c a l l e d Cornulites ( P I . I l l , 
F ig . 16). I t l ooks r a the r l ike t h e she l l o f t h e 
c r i c o c o n a r i d m o l l u s c Tentaculites, bu t in Cor-
nulites g e n e r a l l y t h e c o n i c a l t u b e is less 
s t ra ight , a n d t h e t r ansve r se r ings , less regu lar . 
T h e m i c r o s t r u c t u r e o f t h e t u b e wa l l o f Cor
nulites i n c l u d e s ves i cu l a r t issue (i.e., l o a d e d 
w i t h smal l cav i t i es ) , w h e r e a s t h e she l l o f Ten
taculites is mu l t i - l a ye r ed a n d lacks ves ic les . 
C o m m o n l y Cornulites t u b e s o c c u r in b u n c h e s 
of a ha l f -dozen or m o r e in t h e loca l rocks . 

O s t r a c o d s a r e m i n u t e , b i v a l v e d c rus taceans 
f o u n d i n g r e a t a b u n d a n c e a n d v a r i e t y 
t h r o u g h o u t t h e C i n c i n n a t i a n . T h e y a r e a c 
tua l l y o f g rea t s t ra t ig raph ic a n d e c o n o m i c i m 
p o r t a n c e no t o n l y in this r eg ion but also 
t h r o u g h o u t mos t s e d i m e n t a r y rocks . The i r 
m a n y spec i es m a k e t h e m exce l l en t index 
fossi ls, a n d the i r smal l s ize e n a b l e s t h e m to be 
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r e m o v e d intact w i t h t h e ch ips b r o u g h t o u t o f 
oi l we l l s . T h e y a r e no t c o n s i d e r e d h e r e , 
b e c a u s e , a l t h o u g h i m p o r t a n t , t he i r s ize a n d 
var ie ty m a k e s t h e m d i f f i cu l t t o d e t e c t a n d 
ident i fy by t h e a m a t e u r c o l l e c t o r . 

CINCINNATIAN ENVIRONMENTAL 
CONDITIONS 
T h e s e d i m e n t s o f t h e C i n c i n n a t i a n Ser ies w e r e 
d e p o s i t e d in a sha l l ow , m a r i n e sea w h i c h 
c o v e r e d m u c h o f N o r t h A m e r i c a i n late O r 
d o v i c i a n t imes . A l l o f t h e ma jo r fossil g roups 
k n o w n i n C i n c i n n a t i a n rocks w h i c h h a v e sur 
v i v e d t o t h e p r e sen t a r e exc lus i ve l y m a r i n e o r 
h a v e m a r i n e r ep resen ta t i v e s . M o s t o f these 
an ima l s l i ved o n o r nea r t h e b o t t o m . F e w b o t 
t o m d w e l l i n g an ima l s i n t h e m o d e r n seas l ive 
b e l o w 180m (600 ft.) d e e p , t h e m a x i m u m 
d e p t h t o w h i c h l ight p e n e t r a t e s . S o m e o f t h e 
rocks f o u n d i n t h e loca l a rea s h o w r i pp l e 
ma rks , c h a n n e l f i l l ings, a n d r e w o r k e d " h a s h " 
z o n e s . T h e s e a r e t h e e f fec ts o f w a v e a c t i on 
a n d c u r r e n t s , w h i c h a lso a r e no t f o u n d i n t h e 
p r e s e n t o c e a n s t o any g rea t ex ten t b e l o w 
180m (600 ft.) d e p t h . F r o m these t w o g e n e r a l 
l ines o f e v i d e n c e i t i s c o n c l u d e d that t h e C i n 
c i n n a t i a n s e d i m e n t s w e r e d e p o s i t e d in a 
s h a l l o w c o n t i n e n t a l sea. 

In late O r d o v i c i a n t imes , a m o u n t a i n c h a i n 
k n o w n a s t h e " T a c o n i c s " b o r d e r e d t h e 
eas t e rn s h o r e o f t h e C i n c i n n a t i a n sea a l o n g 
t h e p resen t-day eas te rn e d g e o f t h e U n i t e d 
States . W e a t h e r i n g a n d e r o s i o n o n this l and 
s u p p l i e d t h e sands , silts, a n d c lays w h i c h w e r e 
r e w o r k e d by t h e c u r r e n t s o f t h e sea. B e d s 
c o n t a i n i n g v o l c a n i c dust ( b e n t o n i t i c muds ) 
o c c u r i n t h e C i n c i n n a t i a n as t h e result o f o c 
cas iona l v o l c a n i c act iv i ty i n t hese a n c i e n t 
m o u n t a i n s . 
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PLATE I 

1-4 Rafinesquina ponderosa. 
Art icu late b rach iopod . Fig. 1: Inter ior of 
brachial va l ve ; note forked cardinal process 
and muscle impressions. Fig. 2: Exterior of 
ped ic le valve. Fig. 3: Inter ior of ped ic le 
va lve ; note teeth and fan-shaped musc le i m 
pression. Fig. 4: En largement of outer sur 
face of shell. Entire C inc inna t i an . 

5 Zygospira modesta. 
Art icu late b rach iopod . F igure somewha t 
en larged. Entire C inc innat ian . (The less 
c o m m o n Z. cincinnatiensis is larger, p e n 
tagonal in shape, and has f ewer pl icat ions; it 
occurs in the upper K o p e and the Fairv iew.) 

6 Petrocrania scabiosa. 
Inart iculate b rach iopod . Th in oval shell 
g rown so closely onto Rafinesquina pon
derosa va lve that striations of latter show on 
its surface. Entire C inc innat ian . 

7,8 Peronopora vera. 
Bryozoan . Fig. 8: Typical fan shape. Fig. 7: 
Surface en la rged , showing apertures . This 
genus differs f r om all others by hav ing 
zooec ia on both sides of fan separated by 
thin wal l w h i c h may be seen best in thin-
sections. Ent ire C inc innat ian . (Spec imens of 
Peronopora f rom above the Edenian may 
have relatively larger apertures ; these are P. 
decipiens.) 

9,10 C y c l o s t o m e b r y o z o a n . 
A number of different bryozoan genera (for 
e x a m p l e , Corynotrypa, Proboscina, a n d 
Stomatopora) form del icate ne tworks of 
tubular zooecia on other objects ( in this case, 
another bryozoan co lony ) . A l though f igure 
10 is en larged, a m u c h greater en l a rgement 
w o u l d be necessary to identify just w h i c h 
genus is f igured. 

11 Ambonychia sp. 
Pe l e cypod . No t e byssal gape on left, d o w n 
f rom beaks. Maysv i l l ian and R i c h m o n d i a n . 
(Almost certainly not A. radiata, w h i c h 
seems l imited to Edenian and o lder rocks.) 

12 Caritodensdemissa. 
Pe l ecypod . F lattened va lve in l imestone 
s h o w i n g c o n c e n t r i c g r o w t h l ines. N o t e 
broad left " w i n g " , shorter right " w i n g " . E n 
tire C inc innat ian . 

13 Modiolopsis modiolaris. 
Pe l e c ypod . Internal m o l d . G e n u s f o u n d 
t h r o u g h o u t C i n c i n n a t i a n ; th is s p e c i e s 
restricted to Fa i rmount . 

14 locrinus subcrassus. 
Cr ino id . a: Pentagona l stem wi th a por t ion 
of the calyx on top. b: Pentagona l co l umna l . 
c : Calyx and arms ( c rown ) . 

15 Fragments of c r ino id co lumns on the surface 
of a l imestone slab. 

16,17 Sinuites cancellatus. 
Gas t ropod . Planispirally co i l ed . Fig. 16: V i e w 
toward aper ture . Fig. 17: S ide v iew. Entire 
C inc innat ian . 

18,19 Loxoplocus bowdeni. 
Gas t ropod . Fig. 18: Internal m o l d . Fig. 19: 
Exterior of shel l , show ing keel on each v o l u 
t ion . Maysv i l l ian and R i c h m o n d i a n . 

20,21 Isoteius maximus. 
Tri lobite . Large pyg id ium matches cepha lon 
in size and shape. Largest spec imens exceed 
0.6m (2 ft) in length. Entire C inc inna t i an . 

22,23 Flexicalymene meeki. 
Tr i lobi te . C e p h a l o n character ized by sharply 
de f ined glabella wi th three d e e p lateral 
grooves . Pyg id ium smal l , con t inu ing pattern 
o f b o d y s e g m e n t s . F i g . 23 : E n r o l l e d 
spec imen . Maysv i l l ian and R i c h m o n d i a n . 

24 Endoceras proteiforme. 
C e p h a l o p o d . Top v iew of a f ragment of i n 
ternal mo ld of a straight, con ica l shel l , 
b r o k e n l e n g t h w i s e . N o t e s i p h u n c l e 
prot rud ing w h e r e rest of the spec imen is 
missing; in Endoceras the s iphunc le is large 
and we l l off the center of the conica l shell . 
F igure about 1/3 nat. size. Exact range u n 
k n o w n , thought to be ent i re C inc innat ian . 

25 ?Onbonybyoceras sp. 
C e p h a l o p o d . Part of internal mo ld . Several 
c epha lopods smaller than Endoceras occur 
in the local rocks; they cannot be identi f ied 
w i thout careful study of their internal struc
tures. 

(Al l f igures natural size unless stated otherwise. ) 
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PLATE II 
FOSSILS, MOSTLY EDENIAN 

1,2 Climacograptus typicalis. 
Graptolite. Fig. 1: Slab showing fragments of 
many rhabdosomes. Fig. 2: Enlargement, 
showing nearly square thecae on each side of 
a rhabdosome. Edenian. 

3,4 Onniella emacerata. 
Articulate brachiopod. Differs from the next 
species by greater size, flatter valves, more 
rectangular outline, and lack of a median 
sinus in the brachial valve. Fulton through 
Southgate. 

5-8 Onniella multisecta. 
Articulate brachiopod. Compare with preced
ing species. Fig. 5: Exterior of pedicle valve. 
Fig. 6: Exterior of brachial valve. Fig. 7: In
terior of pedicle valve; note triangular pedicle 
opening. Fig. 8: Interior of brachial valve; 
note double cardinal process. Economy 
through Fairmount. 

'),!() Flexicalymene granulosa. 
Trilobite. Differs from F. meeki (P I . I, Figs. 22, 
231 in smaller size and granular surface (the 
lattei is loo fine to be visible in t h e s e figures). 
Edenian. 

11-13 Cryptolithus bellulus. 
Trilobite. Fig. 11: Almost complete specimen 
showing the cephalon with protruding 
glabella, the few thoracic segments, and the 
short, broad pygidium. Fig. 1 1: Cephalon 
showing the broad, semi-circular fringe 
which runs around the edge of the cephalon 
and is piltecl in such a way as to have earned 
this species i l i e name "l.u e i oll.n trilobite". 
Fig. 12: A fragment of the " lace collar" and 
one long genal spine. Edenian and Mays-
vil l ian; common in the Southgate. (Specimens 
of C. bellulus commonly have been misiden-
tified as C. tesselatus, wh ich does not occur 
in the local rocks.) 

14-16 Sowerbyella rugosa. 
•\iii< ul.lie brachiopod. Fig. I t : Exterior of 
brae hial valve (concave); note cardinal area of 
pedicle valve above hinge line and concentric 
wrinkles along front margin. Figs. 15, 16: Ex
terior of pedicle valve (convex). Edenian. 

17 Triarthrus eatoni. 
Trilobite. Note rectangular glabella and nodes 
down the center of the axial lobe. Specimen 
slightly enlarged. Fulton and top of Southgate. 

18-20 Batostoma jamesi. 
Bryozoan. Note the irregular thickening of the 
branches. Fig. 18: Branch enlarged to show 
the large apertures. Entire Edenian, common 
in Southgate. 

21 Orbiculoidea tenuistriata. 
Inarticulate brachiopod. Concave interior of 
valve adhering to bryozoan. Note faint con 
centric growth lines. 

22 Glyptocystites fultonensis. 
Cystoid. Single plate. Note hexagonal ridges. 
Complete animal unknown. Common in Ede
nian and Maysvi l l ian; exact range unknown. 

23 Proetus parviusculus. 
Trilobite. Note large cephalon and glabella, 
few thoracic segments, small pygidium, and 
wide , oval outline. Enlarged X3 . Uncommon . 
(A similar species, Proetus spurlocki, also oc 
curs in the local rocks, but is much more 
rare). 

24 Parvohallopora onealli. 
Bryozoan. Fig. 24e: Surface, enlarged to show 
relatively large apertures. 

25 Pholidops cincinnatiensis. 
Inarticulate brachiopod. Slab with many ova l , 
imperfectly preserved valves. Note concentric 
growth lines. Enlarged X3 . 

26 Nereidavus vjrians. 
Scolecodont (worm tooth). Partly missing on 
right side. Enlarged X3 . Entire Cincinnatian. 

27 Rusopbycus pudicum. 
Trace fossil. These convex objects are found 
on the underside of limestone layers. They 
represent hollows dug into the underlying 
mud by trilobites and later filled by the ca l 
careous mud which became the limestone. 
Entire Cincinnatian. 

28-31 Dekayia ulrichi. 
Bryozoan. Figs. 29-31: Fragments of branches 
showing the characteristic broadly rounded 
monticules. Fig. 28: Enlarged branch showing 
apertures and monticules. Edenian. 

32 Holopea obliqua. 
Gastropod. Note rounded shoulder and lack 
of ornament. Sub-Edenian. 

33,34 Aspidopora newberryi. 
Bryozoan. Fig. 33: Enlargement of zoarium. 
Note rounded, discoid form. Fig. 34: Three 
zoaria on a limestone slab (natural size). 
Edenian. 

35 Diplichnites multipartitum. 
Trace fossil. Trilobite tracks on the upper sur-
I .H e ol limestone s l a b . I ntire I inc innatian. 

(All figures natural size unless stated otherwise.) 
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PLATE III 
FOSSILS FOUND IN THE FAIRVIEW 

1-3 Platystrophia hopensis. 
Art iculate b rach iopod. No te small size, 
coarse plications, fold in brachial va lve , and 
sulcus in pedic le va lve. M t . H o p e . 

4 Zygospira modesta. 
Art iculate b rach iopod . (See Plate I, F igure 5.) 

5,7 Plectorthis plicatella. 
Art iculate b rach iopod . Fa i rmount . 

6,8-10 Plectorthis fissicosta. 
A r t i c u l a t e b r a c h i o p o d . D i f f e r s f r o m 
preceed ing species in larger max imum size, 
more numerous pl icat ions, splitting of p l ica 
t ions, and slight sulcus and fo ld . 

11 Pionodema bellula. 
Art icu late b rach iopod . Brachia l va lve ( c o n 
vex). No t e f ine costae. Enlarged X4. Fair-
mount . 

12,13 Platystrophia laticosta. 
Ar t i cu l a t e b r a c h i o p o d . D i f fe rs f r o m P . 
hopensis (Fig. 1-3) in larger size and sharper, 
higher fo ld . Character ist ic of the Be l l evue 
and Corryv i l l e . (P. sublaticosta, a similar 
f o rm , occurs in upper Fairmount. ) 

14,15 Strophomena planoconvexa. 
Art iculate b rach iopod . This genus differs 
f rom Rafinesquina, (P I . I, Figs. 1-4) by hav ing 
the brachial va lve convex to the exterior 
(Fig. 14), and the ped ic le valve concave to 
the exterior (Fig. 15). No t e characterist ic 
muscle scar (Fig. 15), also the irregular 
coarse striations (Fig. 14). Fa i rmount . (S. 
planoconvexa has been tentatively referred 
to Trigrammaria by some workers. ) 

16 Cornulites corrugatus. 
Anne l i d w o r m tube . I l lustration shows many 
conica l tubes radiating f rom a c o m m o n 
po in t . N o t e c r o o k e d tubes a n d coa rse 
transverse corrugat ions. Entire Maysv i l l i an . 

17-19 Escharopora falciformis. 
B r y o z o a n . Has charac te r i s t i c f lat, b l ade 
shape, and pattern of d iamond-shape ape r 
tures. Fig. 19 en la rged . M t . H o p e and Fair-
mount . 

20,21 Constellaria florida. 
Bryozoan . C o v e r e d wi th star-shaped m o n 
ticules. Fig. 20 en la rged . Fa i rmount . 

22-24 Parvohallopora dalei. 
B ryozoan . Differs f r o m P. onealli (P I . I I , Fig. 
24) in its larger size and w ide l y spaced, shar
ply conica l mont icu les . M t . H o p e and Fair-
moun t . 

25,26 Defcayia aspera. 
Bryozoan . Figs. 25 and 26 are typical forms. 
P I . IV, Fig. 9, a surface en la rgement , shows 
t h e a c a n t h o p o r e s p r o j e c t i n g as m i n u t e 
spines. Fa i rmount . 

27 Acidaspis cincinnatiensis. 
Tri lobite. Unde r s ide of pyg id ium. Ve ry rare. 

28 Ceraurus milleranus. 
Tri lobite. Exceedingly spiny. Has a short, 
w i d e , pustulose c epha l on w i th p rom inen t 
glabella, long genal spines and small eyes . 
Fa i rmount and Corryv i l l e . 

29,34 Cyclonema inflation. 
Gas t ropod . This species character ized by 
two orders of spiral lirae (as opposed to o n e 
in C. gracile and three in C. bilix). Fa irv iew. 

30,31 Homotrypa obliqua. 
Bryozoan . Shape var iable , f rom cyl indr ica l 
to fan-like. Fig. 31 shows an en la rgement of 
the surface w i th patches w h e r e the ape r 
tures are en la rged (cal led macu lae ) . Fair-
moun t th rough Corryv i l l e . 

32,33 Orthorhynchula linneyi. 
A r t i c u l a t e b r a c h i o p o d . R e s e m b l e s 
Rhynchotrema but has a m o r e tr iangular 
out l ine , f iner pl icat ions, a small but def in i te 
cardinal area, and a lower fo ld and sulcus. 
Fig. 32, ped ic le va lve ; Fig. 33, brachial va lve. 
Fa i rmount . Rare . 

35 Clathrospira conica. 
Gas t ropod . Internal m o l d , show ing unor-
namented volut ions and a modera te ly high 
spire. Shel l itself is subcon ica l , w i th sharply 
angulated whor ls . Fa i rmount . 

36 Heterotrypa subfrondosa. 
Bryozoan . Genera l l y appears in thick, b road , 
fan-shaped co lon ies , co ve r ed w i th broadly 
r o u n d e d mont icu les . Fa i rmount . 

(All f igures natural size unless stated otherwise. ) 

45 

h
ttp

s://te
le

g
ra

m
.m

e
/G

e
o
lo

g
yb

o
o
ks



46 

h
ttp

s://te
le

g
ra

m
.m

e
/G

e
o
lo

g
yb

o
o
ks



PLATE IV 
FOSSILS FOUND IN THE McMILLAN/GRANT LAKE 

I Isorophus < in< innatiensis. 
Edrioasteroid. Characterized by numerous 
plates and long, curved ambulacra. May ex
ceed 2'/-' cm (1") in diameter. Fairmount up 
into M l . Auburn. 

2-4 Hebertella occidentalis. 
Articulate brachiopod. Fig. 2, exterior of brac
hial (dorsal) valve. Fig. 3, interior of pedicle 
valve with triangular pedicle opening. Note 
the trilobed, central muscle impression. Fig. 4, 
the relatively flat pedicle valve with the raised 
hc ik . Fairmount up into the Ric hmondian. 

5 ( arneyella pilea. 
Edrioasteroid. Differs from Isorophus cincin-
natiensis in smaller size, fewer plates (espe
cially over the mouth area at the junction of 
the ambulacra), and shorter, less curved am
bulacra. Specimen slightly enlarged. Fair-
mount through Waynesvi l le . 

6,7 Trematis millepunctata. 
Inarticulate brachiopod. Fig. 6, low, convex 
pedicle valve, with lenticular pedicle opening. 
Fig. 7 (enlarged), brachial valve less convex 
than the pedicle valve; figure shows charac
teristic pitting wh ich covers the shell in 
diagonal rows. 

H Chiloporella flabellata. 
Bryozoan. Branches of zoarium characteristi
cally flattened and expanded. Corryvil le. 

9 Dekayia aspera. 
Bryozoan. Enlarged surface-view. Other speci
mens shown on P I . Ill, Figs. 25, 26. 

10 Si /»/<)( ran/a (ilosa. 
Inarticulate brachiopod. C rown to a valve of 
Kalmcsquina. Brachial valve. Note fine stria-
tions and convexity of valve. Fairmount 
through Oregonia. 

II Pseudolingula sp. 
Inarticulate brachiopod. Note triangular out
line, white, phosphatic shell material, and 
concentric growth-lines. Enlarged X4. Genus 
found throughout Cincinnatian. 

12,13 Ralostumclla gracilis. 
Bryozoan. Note small angle between 
branches, small apertures, and smooth sur
face. Fig. 13, enlarged. 

14-16 Parvohalhpora ramosa. 
Bryozoan. Characterized by high, sharp mon
ticules or by monticules fused into ridges (lat
ter formerly called Hallopora rugosa). 
Branches relatively thick. Figs. 15 & 16, en 
larged. Bel levue through Mt. Auburn. 

17 Lichenocrinus dyeri. 
Crinoid. The base or "root" of a very small 
crinoid. Note the numerous plates, convex 
form, and central, broken stem. Genus occurs 
throughout the Cincinnat ian; this species, l i 
mited to the Corryvi l le. Enlarged. 

18,19 Monticulipora mammulata. 
Bryozoan. The form varies from lumpy masses 
to fans. Surface covered with crowded, sharp 
monticules. Fig. 19, surface enlargement. 

20 Rafinesquina nasuta. 
Articulate brachiopod. Like R. ponderosa but 
with anterior extension (may even take the 
shape of a minor fold) wh ich gives the shell a 
triangular outline. Corryvi l le. 

21 Rafinesquina fracta. 
Articulate brachipod. Like R. ponderosa, but 
very thin, almost flat, and tending to be 
longer than wide . Abundant in the Bel levue. 

22 Pycnocrinus dyeri. 
Crinoid. A large crown showing the stellate 
pattern on the calyx, and the arms with at
tached pinnules. Genus found throughout the 
Cincinnatian; this species, limited to the Cor
ryvil le. 

23-29 Platystrophia ponderoia. 
Articulate brachiopod. This form differs from 
all other species of Platystrophia in the C in 
cinnatian by the size and thickness of the 
shell. Fig. 25, interior of pedicle valve, show
ing deep muscle impression and triangular 
pedicle opening. Figs. 26-29 show the typical 
subspecies P. ponderosa ponderosa. Figs. 23 
& 24 show the subspecies P. ponderosa aubur-
nensis, wh ich is characterized by the short 
hinge line and great depth of shell. The 
species range is Maysvill ian-Oregonia. P. pon
derosa auburnensis is limited to the Mt. A u 
burn, but both forms are very abundant in 
that unit. 

(All figures natural size unless stated otherwise.) 
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PLATE V 
FOSSILS FOUND IN THE RICHMONDIAN 

1-5 Platystrophia acutilirata. 
Articulate brachiopod. Characterized by three 
nearly equally developed plications in the sul
cus, by the numerous plications (ten or more) 
on each side of the sulcus, and by the low, 
rounded fold. Whitewater. 

6 Crewingkia canadensis. 
Coral. Note numerous septa on the interior 
and growth-lines on the exterior. Specimens of 
this species are larger and longer than speci
mens of species of Streptelasma. Entire 
Richmondian except lower Arnheim. Speci 
mens of Crewingkia commonly are marked by 
borings; those that form a dendritic or reticu
late network have been referred to Dic-
tyoporus, and solitary holes have been called 
Irypanites (for details, see Elias, 1980). 

7-9 Hiscobeccus capax. 
Articulate brachiopod. Note the three major 
plications in the sulcus, the rounded beak, 
and the growth-lines crossing the plications. 
Entire Richmondian. 

10 Lepidocyclus perlamellosus. 
Articulate brachiopod. Differs from the previ
ous species in characteristics of the shell in
terior, but it tends to be larger than the previ
ous species and to have more distinct growth-
lines. Entire Richmondian, except the Ar
nheim. 

11 Cyrtolites ornatus. 
Monoplacophoran. Coil in one plane. Final 
whorl does not contact earlier whorls. Note 
transverse ridges. Fairview - Waynesvi l le . 

12,13 Catazyga headi. 
Articulate brachiopod. Smooth, rounded 
shells with faint costae. Fig. 12, brachial valve 
view, note pedicle opening on pedicle valve. 
Fig. 13, pedicle valve with shallow sulcus. 
Waynesvi l le . Rare. 

14 Ambonychia robusta. 
Pelecypod. Large, imperfect specimen, show
ing convex form and distinct plications. 
Waynesvi l le to Whitewater. 

15 Cyclonema bilix lata. 
Gastropod. Characterized by a medial groove 
in the largest whor l . 

16-18 C yc lonema sp. 
Gastropod. This form has been cal led Cyc-
lonema bilix bilix; this is incorrect, because it 
is, in fact, a distinct species that has yet to be 
named formally. 

19-23 Rhynchotrema dentatum. 
Articulate brachiopod. Differs from lepidocyc
lus and Hiscobeccus (Figs. 7-10) in having 
only one plication in the sinus, a more 
pointed beak, and a smaller size. Waynesvi l le 
- Whitewater. 

24,25 Hehertella occidentalis. 
Articulate brachiopod. Fig. 24, dorsal (brac
hial) valve; Fig. 25, ventral (pedicle) valve. 
Fairmount up into the Richmondian. ( H . al-
w j f . i is also found in Richmondian strata but 
the sulcus in its dorsal valve runs to the an 
terior margin; in addition, H. alveata has a 
long ventral interarea.) 

26-29 Leptaena richmondensis. 
Articulate brachiopod. Distinguished by the ir
regular concentric wrinkles and by the sharp 
flexure in the shell near the anterior margin. 
Mt. Auburn - Elkhorn. 

)() Caritodens demissa. 
Pelecypod. (See P I . I, Fig. 12.) 

31 Anomalodonta gigantea. 
Pelecypod. Characterized by its outline, large 
size, broad, deep plications, and tooth struc
ture (not visible in this illustration). R ichmon
dian. 

32-15 ()nniella meeki. 
Articulate brachiopod. Differs from O. mul-
tisecla, (P I . I I , Figs. 5-8) by rectangular out
line, and greater size and thickness. Waynes 
vi l le; peaks in Ft. Ancient. (Walker, 1982, has 
referred both ( ) . meeki and O. multisecta to 
the genus Dalmanella. Onniella and Dal-
manella are difficult to tell apart, and it may 
wel l be that these two species actually belong 
in a separate genus, as yet unnamed.) 

(All figures natural size unless stated otherwise.) 
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PLATE VI 
FOSSILS FOUND IN THE RICHMONDIAN 

1,4 Homotrypella hospitalis. 
Bryozoan. More or less hemispherical masses. 
Surface without distinctive features. Entire 
Richmondian. 

2 Plectodina furcate. 
Conodont. Ozarkodinid element. Enlarged 
X50. 

3 Drepanoistodus suberectus. 
Conodont. Enlarged X30. 

5-7 Parvohallopora subnodosa. 
Bryozoan. Differs from P. ramosa (P I . IV, Figs. 
14-16) in the more rounded, knob-like mon
ticules, seen in Fig. 6 and Fig. 7 (enlarged). 
Fig. 5 shows a longitudinal thin-section. Note 
larger zooecia lack diaphragms. In P. ramosa 
diaphragms are numerous near the inner and 
outer ends of the zooecia; in P. onealli, the 
diaphragms are widely spaced throughout the 
zooecia. This genus lacks acanthopores. Entire 
Richmondian except Elkhorn. 

8 fOrlhonybyoceras duseri. 
Cephalopod. O n e of numerous cephalopods 
of the Richmondian. (See P I . I, Fig. 25.) Espe
cially abundant in Waynesvi l le . 

9 Conularia formosa. 
Conularid (scyphozoan coelenterate). Note 
fine, curved transverse striations, which disap
pear at the junction of two sides. Maysvil l ian 
and Richmondian. 

10-12 Rhombotrypa quadrata. 
Bryozoan. Unique in the rhombic or quadra
tic cross-section of the zooecia, as shown on 
the enlarged specimen, Fig. 10. All R ichmon
dian except Arnheim. 

13 Batostoma varians. 
Bryozoan. Externally like B. jamesi; internally, 
6. varians has fewer mesopores than 6. 
jamesi. Arnheim and Waynesvi l le . 

14 Tentaculites richmondensis. 
Cricoconarid mollusc. Straight, conical shell 
with bold transverse ridges. Waynesvi l le 
through Whitewater. 

15 Lichenocrinus tuberculatus. 
Crinoid base. O n e of many Richmondian 
species, this form has many, rounded, nodose 
plates. (Compare with P I . IV, Fig. 17.) Waynes 
ville through Elkhorn. 

16-18 Constellaria polystomella. 
Bryozoan. Differs from C. florida (P I . Il l, Figs. 
20-21) in having more numerous ridges in the 
"stars" and a clearer distinction between the 
stars. Fig. 16 enlarged. Entire Richmondian. 

19,20 Batostomella gracilis. 
Bryozoan. (See PI . IV, Figs. 12,13.) 

21 Caurocrinus nealli. 
Crinoid. Delicate crown, showing small calyx, 
and long, thin arms with pinnules attached. 
Specimen turned slightly from upright posi
tion. Waynesvi l le and Liberty. 

22,23 Protaraea richmondensis. 
Coral . A compound coral wh ich grew as a 
crust over other objects. Each depression 
marks a corallite. The short septa give the 
margin of the corallite a crenulated appear
ance. 

24-26 Labechia huronensis. 
Stromatoporoid. Note sharp nodes in enlarge
ment, Fig. 26. 

(All bryozoan thin-sections enlarged; other figures natural size unless stated otherwise.) 
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PLATE VII 
FOSSILS FOUND IN VARIOUS RICHMONDIAN FORMATIONS 

1-4 Homotrypa wortheni. 
Bryozoan. Externally resembles those Par-
vohallopora with sharp, high monticules. Fig. 
1, enlarged. Fig. 3, tangental thin-section 
showing numerous small acanthopores and 
practically no mesopores. Fig. 4, longitudinal 
thin-section showing cystiphragms limited to 
the outward-curved (mature) part of the 
zooecia. Whitewater. 

5,6 Retrosirostra carleyi. 
Articulate brachiopod. This species is easily 
distinguished by the outward slant of the in-
terarea of the pedicle valve. Limited to a thin 
zone in the Arnheim. 

7,8,10 Platystrophia t larksvillensis. 
Articulate brachiopod. Differs from other 
species of Platystrophia by having three a l 
most equally strong plications in the median 
sinus, by both valves being convex almost to 
the outer edge, and by having only 8 or 9 pl i 
cations on each side of the sulcus. Waynes-
ville and Liberty. 

9 Platystrophia moritura. 
See Plate 8, Figures 14-17. 

11-14 Platystrophia typha. 
•\rtii ulate brat hiopod. I )iffers from othei 
species of Platystrophia by having a very 
strong median plication in the sulcus, by hav
ing the sides of the pedicle valve flattened 
and hollowed out, by having more than 9 pl i 
cations on each side of the fold or sinus, and 
by having somewhat alate cardinal ex
tremities. Ranges from McMi l l an to Liberty. 

15-17 Strophomena concordensis. 
Articulate brachiopod. For generic characters, 
see PI . Il l, Figs. 14,15. Differs from similar 
species by its large size, triangular outline, de
licate striations, absence of sulcus and fold, 
absence of conspicuous thickening of anterior 
margin, and muscle area on inside of pedicle 
valve not strongly fan-shaped nor ornamented 
with radial ridges. Arnheim and Waynesvi l le . 

18-21 Strophomena nutans. 
Articulate brachiopod. Differs from similar 
sjx'c ies by its small size, triangular outline, 
delicate striations, conspicuously thickened 
anterior margin, small and deep muscle im
pression inside pedicle valve, and absence of 
suli tis .mil told. Waynes\ ille. 

22-24 Tetraphalvn'lla neglecta. 
Articulate brachiopod. Ditters from similar 
species by its medium to large size, outline 
not strongly triangular, delicate striations, an
terior margin not strongly thickened, muscle 
impressions inside pedicle valve fan-shaped 
with radial ridges, and absence of wel l de
fined sulcus and fold. Waynesvi l le . 

25,26 Thaerodonta clarksvillensis. 
Articulate brachiopod. Differs from Sower-
byella rugosa (P I . I I , Figs. 14-16) in having 
hinge-line denticulations and a normally 
smooth exterior and in being somewhat less 
w ide , relative to length. Waynesv i l le and Lib
erty. 

27,28 Homotrypa dawsoni. 
Bryozoan. Characterized by low, rounded 
monticules, flattened branches, and diap
hragms present in immature parts of zooecia. 
Fig. 28, enlarged. Waynesvi l le . 

29 Cymatonota typicalis. 
Pelecypod. Internal mold. Note straight hinge-
line and lack of muscle impressions. Shell 
very thin, rarely seen. Waynesvi l le . 

30 LyrrxJesma major. 
Pelecypod. Internal mold. Shell small, moder
ately convex. Note the prominent beak areas. 
Corryvi l le and Waynesvi l le . 

31 Cyc/oconcha milleri. 
Pelecypod. Shell small, ovoid, compressed. 
The surface of the shell smooth, showing only 
faint growth-lines. Waynesvi l le . 

32 Zygospira sp. 
Articulate brachiopod. Enlarged X2. 

33,34 Homotrypa ilabellaris. 
Bryozoan. Forms flat, expanded branches 
without monticules. Internally, this species dif
fers from similar species by having numerous 
mesopores concentrated in small patches 
(maculae) and few diaphragms in the imma
ture part of the zooecia. Entire Richmondian. 

(Bryozoan thin-sections enlarged; other figures natural size unless stated otherwise.) 
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PLATE VIII 
FOSSILS FOUND IN RICHMONDIAN 

1-4 Glyptorthis insculpta. 
Art iculate brach iopod. Differs f r om similar 
species by the reticulate pattern p r o d u c e d 
on the surface by the intersect ion of the 
coarse radial striae and the concent r i c 
growth lines. Waynesv i l l e and basal Liberty. 

5-7 Plaesiomys subquadrata. 
Art iculate b rach iopod . The shape of the 
muscle impressions on the interior surface 
of the ped ic le va lve is characterist ic of this 
genus and is very different f rom that of the 
externally similar genus Glyptorthis ( c o m 
pare Figs. 3 and 7). This species is d is 
t inguished by its somewhat rectangular ou t 
l ine and the coarse, irregularly bifurcating 
costae that characteristically cu rve near the 
margin of the shel l . Liberty and Wh i t ewa te r . 

8-11 S t rophomena planumbona. 
Art icu late b rach iopod . Differs f rom similar 
spec ies by hav ing de l i c a t e str iat ions, a 
relatively small size, and a rectangular f o rm, 
and by lacking a fold and sulcus. A r n h e i m 
through Liberty. 

12 Ischyrodonta elongata. 
Pe l ecypod . Internal mo ld of a fo rm that 
resembles Modiolopsis, but differs f rom it in 
the presence of a d iagonal r idge that runs 
f rom the beak toward the lower marg in . In 
an internal mo ld , this r idge appears as a 
g roove . Wh i t ewa te r . 

13 Crytodontula umbonata. 
Pe lecypod . Ident i f ied by large size, by 
b road , prominent beaks, by the charac 
teristic angle of the h inge l ine and by the 
posterior shape of the shel l . Wh i t ewa t e r . 

14-17 Platystrophia moritura. 
Art icu late b rach iopod . Differs f rom similar 
species by hav ing th ree equal ly d e v e l o p e d 
pl ications in the sulcus, m o r e than ten pl ica
tions on each side of the fold or sulcus, 
m e d i u m size, and by the ped ic le va lve be ing 
convex almost to the outer edge and not 
conspicuous ly f la t tened. E lkhorn . 

18-20 Tetradium approximatum. 
Cora l . Co lon ies fo rm hemispher ica l masses 
of large size. Fig. 18, natural size, show ing 
long , nar row coral l i tes. Figs. 19 & 20, several 
t imes r educed . Entire R i c h m o n d i a n , e s 
pecial ly abundant in the Sa luda, upper 
W h i t e w a t e r , and E lkhorn . 

21 Calapoecia huronensis. 
Cora l . Differs f r om the superficial ly similar 
Favistina ( fo l lowing f igure) in hav ing the 
walls of each coral l i te per forated by rows of 
rather large pores that are l ined up in each 
space be tween t w o septa. Entire R i c h m o n 
d ian , especial ly in upper part. 

22 Favistina stellata. 
C o r a l . W a l l s o f cora l l i t es so l id . En t i re 
R i c h m o n d i a n , especial ly in upper part. 

23,24 Strophomena vetusta. 
Art icu late b rach iopod . Differs f rom similar 
species by hav ing the edge of the shell a long 
the h inge l ine marked by wr ink les (Fig. 24) 
and by hav ing the interior of the brachial 
va lve marked by four parallel r idges (Fig. 23). 
Liberty and Wh i t ewa t e r . 

25,26 Holtedahlina sulcata. 
Art icu late b r a ch iopod . Differs f rom similar 
forms by the d e e p sulcus in the ped ic le valve. 
Waynesv i l l e to E lkhorn . 

(All f igures natural size unless stated otherwise. ) 
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INDEX TO FOSSILS 
Pages numbered in bo ld t ype have il lustrations. 

COMMON NAMES AND AND HIGHERTAXA 
aglaspid 9, 29 
arthropod 28-29,31-32 
asteroid 9, 30,35 
brach iopod 8, 9, 10, 23-24, 

3 1 , 36 , 4 1 , 4 3 , 4 5 , 47,49 
5 3 , 55 

bryozoa 8, 9, 10, 2 1 , 23 , 3 1 , 
3 5 , 37 , 4 1 , 4 3 , 4 5 , 47 , 49 , 5 1 , 53 

carpo id 9, 30 , 35 
cepha lopod 10, 2 2 , 2 5 , 4 1 , 51 
c l a m (see pe lecypod) 
coelenterate 24-25, 49 , 51 
conodont 3 1 , 51 
coral 10, 2 2 , 2 3 , 24-25, 36 , 49 , 5 1 , 55 
c r i coconar id 10, 28, 3 1 , 51 
cr ino id 8, 9, 29 , 4 1 , 47 , 51 
crustacean 31-32 
cyc locys to id 30 
cystoid 30 , 43 
"doub le-headed D u t c h m a n " 9 
ech inode rm 29-30 
edrioasteroid 9 , 29 , 3 5 , 47 
eurypter id 28 , 3 5 , 38 
fucoid 16 
gastropod . . . 2 5 , 26 , 28 , 31 , 37 , 4 1 , 4 3 , 4 5 , 4 9 
graptolite 2 2 , 30 , 43 
graptoloid 30 
Hemichorda ta 30 
" je l l y f i sh" see S c yphozoa 
machaer id i an 30 
mol lusc 25-28, 31 
M o n o p l a c o p h o r a 28 , 49 
oyster see pe l ecypod 
ostracod 2 2 , 31-32, 35 
pe l ecypod 10, 2 1 , 2 2 , 24 , 2 5 , 27 , 36 , 

4 1 , 49 , 5 3 , 55 
Porifera 30-31 
sco lecodont 3 1 , 43 
Scyphozoa 9, 2 5 , 51 
snail 10, 3 1 , see also gastropod 
sponge see Porifera 
starfish see asteroid 
stromatoporoid 3 1 , 36 , 51 
tri lobite 8, 9 , 10, 2 1 , 28 , 4 1 , 4 3 , 45 
w o r m 3 1 , 36 , 4 3 , 4 5 

G E N E R A A N D S U B G E N E R A 

Acidaspis 
cincinnatiensis 45 

Ambonychia 2 1 , 2 2 , 27, 41 
radiata 41 
robusta 49 

Anomalodonta 
gigantea 2 2 , 49 

Aspidopora 21 
newberryi 43 

Batostoma 8, 21 
jamesi 2 1 , 43 , 51 
varians 51 

Batostomella 
gracilis 47 , 51 

Bucanopsis 26 
Byssonychia 36, see Ambonychia 

grandis see Ambonychia robusta 
Bythopora see Batostomella 

Calapoecia 
cribriformis see C. huronensis 
huronensis 22 , 55 

Caritodens 2 1 , 27 
demissa 4 1 , 49 

Carneyella 
pilea 47 

Catazyga 
headi 49 

Ceraurus 22 
milleranus 45 

Chiloporella 
flabellata 47 

Clathrospira 26 
conica 45 

Cleidophorus see Nuculites 
Climacograptus 30 

typical is 2 1 , 43 
Columnaria see Favistina 
Constellaria 21 

florida 4 5 , 5 1 
polystomella 22 , 51 

Conularia 
formosa 2 5 , 51 

Cornulites 3 1 , 36 
corrugatus 45 
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Corynotrypa 41 
Cryptolithus 8, 2 1 , 28 

heliulus 43 
/tesselatus 43 

Cycloconcha 
milleri 53 

Cyclocystoides 30 
Cyclonema 2 1 , 2 2 , 26, 37 

bilix 4 5 , 4 9 
bilix bilix 49 
Mix lata 2 2 , 49 
conicum see C. bilix lata 
gracile 2 1 , 45 
inflatum 21 , 45 

Cyclora 2 2 , 26 
Cymatonota 

typicalis 53 
Cyrtodontula 22 

umbonata 2 2 , 55 
Cyrtolites 21 , 28 

ornatus 49 

Dalmanella 37, see Onniella 
Dekayella see Dekayia 
Dekayia 8, 21 

aspera 4 5 , 47 
ulrichi 43 

Dictyoporus 49 
Dinorthis 

subquadrata . . . see Plaesiomys subquadrata 
Diplichnites 

multipartitum 43 
Donaldiella 

Loxoplocus (Donaldiella) 26 
Drepanoistodus 

suberectus 51 

Endoceras 
proteiforme 41 

Enoploura 30, 35 
Escharopora 9, 21 

falciformis 21 , 45 

Favistella 
alveolata see Favistina stellata 

Favistina 2 2 , 55 
stellata 2 2 , 55 

Flexicalymene 9, 10, 2 1 , 28 
granulosa 2 1 , 43 
meeki 2 2 , 4 1 , 43 

Fucus 16 

Gaurocrinus 
nealli 51 

Glyptocrinus 2 1 , 22 
dyeri see Pycnocrinus dyeri 

Glyptocystites 
fultonensis 43 

Glyptorthis 10 
insculpta 2 2 , 55 

Grewingkia 22 , 25 
canadensis 49 
rustica see C. canadensis 

Hallopora see Parvohallopora 
Hebertella 2 1 , 23 , 24 , 37 

alveata 2 2 , 49 
insculpta see Glyptorthis insculpta 
occidentalis 47 , 49 
sinuata see H. occidentalis 

Heterotrypa 
subfrondosa 45 

Hiscobeccus 2 2 , 24 , 35 
capax 49 

Holtedahlina 
sulcata 55 

Holopea 
obliqua 43 

Homotrypa 2 1 , 22 
dawsoni 53 
flabellaris 53 
obliqua 45 
wortheni 53 

Homotrypella 
hospitalis 51 

Hormotoma 
Murchisonia (Hormotoma) 26 

locrinus 
subcrassus 41 

Ischyrodonta 2 2 , 27 
elongata 2 2 , 55 

Isorophus 29 
cincinnatiensis 47 

Isotelus 21 , 2 2 , 28 
maximus 41 

Labechia 2 2 , 31 
huronensis 51 

Lepadocystis 22 , 30 
Lepidocoleus 30 
Lepidocyclus 22 , 24, 35 

capax see Hiscobeccus capax 
capax perlamellosus see Lepidocyclus 

perlamellosus 
perlamellosus 49 

Leptaena 10, 24 
richmondensis 22 , 49 
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Lichenocrinus 
dyeri  4 7 

tuberculatus  1 , 1 

Lingula  s e e Pseudolingula 
Liospira  2 6 

Lophospira 
Loxoplocus (Lophospira) 26 

Loxoplocus 2 1 , 26 
(Donaldiella)  2 6 

(Lophospira)  2 6 

bowdeni  4̂  
Lyrodesma  2 7 

major ^3 

Mesopalaeaster  3 0 

Microceras see Cyrtolites 
Modiodesma see Modiolopsis 
Modiolodon  2 7 

Modiolopsis 2 2 , 27 , 55 
modiolaris  4̂  

Monticulipora  2 3 

mammulata  4 7 

molesta see M. mammulata 
Murchisonia  2 6 

Nautilus  2̂  
Neopilina  2 8 

Neostrabops " 
Nereidavus 

43 
vanans 

Nuculites  2 7 

Onniella 8 , 2 1 , 2 4 
emacerata 2 1 , 43 
meeki 1 0 , 2 2 , 4 9 
multisecta 43 , 49 

Orbiculoidea 
tenuistriata  4 3 

Orthoceras  2 5 

Orthodesma  2 7 

Orthonybyoceras 3 5 , 41 
duseri  3 1 

Orthorhynchula 
linneyi  4̂  

Parvohallopora 2 1 , 53 , 55 
dalei  2 1 4 5 

onealli 2 1 , 4 3 , 4 5 , 51 
one/7// see P. onealli 
ramosa 2 1 , 47 , 51 
rugosa  s e e p- ramosa 
subnodosa 51 

Peronopora 
decipiens  4 1 

41 
vera 

Petrocrania 24 
scabiosa 41 

Pholidops 
cincinnatiensis 43 

Phragmolites 26 
Pionodema 

bellula 45 
Plaesiomys 

subquadrata 22 , 55 
Platystrophia 9, 21 , 24, 35 

acutilirata 22 , 49 
clarksvillensis 22 , 53 
cypha 21 , 22 , 53 
hopensis 21 , 45 
laticosta 21 , 45 
moritura 22 , 55 
ponderosa 21 , 47 
ponderosa auburnensis 9, 21 , 47 
sublaticosta 45 

Plectodina 
furcata 51 

Plectorthis 21 
fissicosta 45 
plicatella 45 

Proboscina 41 
Proetus 

parviusculus 43 
spurlocki 43 

Protaraea 22 
richmondensis 51 

Pseudolingula 24, 47 
Psiloconcha 24, 27 
Pterinea see Caritodens 
Pycnocrinus 21 , 2 2 , 29 

dyeri 2 1 , 47 

Rafinesquina 9, 21 , 24, 28 , 47 
alternata see R. ponderosa 
fracta 47 
nasuta 21 , 47 
ponderosa 4 1 , 47 

Resserella see Onniella 
Reteocrinus see Gaurocrinus 
Retrorsirostra 10, 24 

carleyi 22 , 53 
Rhombotrypa 

quadrata 51 
Rhynchotrema 45 

capax see Lepidocyclus capax 
dentatum 10, 2 2 , 49 

Rhytimya 27 
Rusophycus 28 

pudicum 43 
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Schizocrania  2 4 

/ filosa 4 7 

Sthizolopha see Loxoplocus (Lophospira) 
Sinuites  21'  2 6 

cane ellatus 2 1 , 41 
Sowerbyella  2 1 

rugosa 43, 53 
rugosa clarksvillensis see Thaerodonta 

clarksvillensis 
Stomatopora  4 1 

Streptelasma 49 
rusticum see Grewingkia canadensis 

Stromatocerium 
huronense see Labechia huronensis 

Strophomena  2 4 

concordensis 53 
neglecta see Tetraphalerella neglecta 
nutans 2 2 , 53 
planoconvexa 2 1 , 45 
planumbona 2 2 , 55 
sulcata see Holtedahlina sulcata 
vetusla 55 

Tentacu//res 10, 28, 31 
richmondensis 51 

Tetradium 10, 2 2 , 25 
approximatum 55 

Tetranota  2̂  
Tetraphalerella 

neglecta 2 2 , 53 
Thaerodonta 2 2 , 24 

clarksvillensis 22 , 53 
Trematis  2 4 

millepunctata 47 
Treptoceras 35 , see also Orthonybyoceras 
Triarthrus  8-  2 1 

eatoni 21 , 43 
Trigrammaria  2̂  

planoconvexa 21 , 45 
Trochonema  2̂  
Jrypanites  4 * 

Vanuxemia 
waynesvillensis 36 

Whiteavesia 2 1 , 27 
Whitella see Cyrtodontula 

Zygospira 24 , 36, 53 
cincinnatiensis 41 
modesta 4 1 , 45 

S P E C I E S A N D S U B S P E C I E S 
acutilirata, Platystrophia 2 2 , 49 
alternata, Rafinesquina see R. ponderosa 
alveata, Hebertella 2 2 , 49 
alveolata, Columnaria see Favistina stellata 

Favistella see Favistina stellata 
approximatum, Tetradium 55 
aspera, Dekayia 4 5 , 47 
auburnensis, Platystrophia ponderosa . . 9, 21 , 47 

bellula, Pionodema 45 
bellulus, Cryptolithus 43 
bilix,Cyclonema 4 5 , 49 
bilix lata, Cyclonema 2 2 , 49 
bowdeni, Lophospira . . see Loxoplocus bowdeni 

Loxoplocus 41 

canadensis, Grewingkia 49 
cancellatus, Sinuites 21 , 41 
capax, Hiscobeccus 2 2 , 24 , 49 

Lepidocyclus see Hiscobeccus 
Rhynchotrema see Hiscobeccus 

capax perlamellosus see Lepidocyclus 
perlamellosus 

carleyi, Retrorsirostra 2 2 , 53 
cincinnatiensis, Acidaspis 45 

Isorophus 47 
Pholidops 43 
Zygospira 41 

clarksvillensis, Platystrophia 2 2 , 53 
Thaerodonta 2 2 , 53 
Sowerbyella rugosa see 

Thaerodonta clarksvillensis 
concordensis, Strophomena 53 
conica, Clathrospira 45 
conicum, Cyclonema see C. bilix lata 
corrugatus, Cornulites 45 
cribriformis, Calapoecia see C. huronensis 
cypha, Platystrophia 2 1 , 53 

dalei, Hallopora see Parvohallopora dalei 
Parvohallopora 21 , 45 

dawsoni, Homotrypa 53 
decipiens, Peronopora 41 
demissa, Caritodens 4 1 , 4 9 

Pterinea see Caritodens demissa 
dentatum, Rhynchotrema 10, 22 , 49 
duseri, Orthonybyoceras 22 , 51 

Treptoceras see Orthonybyoceras 
duseri 

dyeri, Glyptocrinus see Pycnocrinus dyeri 
Lichenocrinus 47 
Pycnocrinus 21 , 47 
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eatoni, Triarthrus 2 1 , 43 
elongata, Ischyrodonta 2 2 , 55 
emacerata, Onniella 21 , 43 

Resserella . . see Onniella emacerata 

falciformis, Escharopora 21 , 45 
(ilosa, Schizocrania 47 
fissicosta, Plectorthis 45 
flabellaris, Homotrypa 53 
flabellata, Chiloporella 47 
(lorida, Constellaria 4 5 , 51 
formosa, Conularia 2 5 , 51 
fracta, Rafinesquina 47 
fultonensis, Glyptocystites 43 
furcata, Plectodina 51 

gigantea, Anomalodonta 2 2 , 49 
gracile, Cyclonema 21 , 45 
gracilis, Batostomella 47 , 51 

Bythopora . . . see Batostomella gracilis 
grandis, Byssonychia . . see Ambonychia robusta 
granulosa, Flexicalymene 21 , 43 

headi, Catazyga 49 
hopensis, Platystrophia 21 , 45 
hospitalis, Homotrypella 51 
huronense, Stromatocerium see Labechia 

huronensis 
huronensis, Calapoecia 2 2 , 55 

Labechia 51 

inflatum, Cyclonema 21 , 45 
insculpta, Clyptorthis 2 2 , 55 

Hebertella . . see Clyptorthis insculpta 

jamesi, Batostoma 2 1 , 4 3 , 51 

lata, Cyclonema bilix 2 2 , 49 
laticosta, Platystrophia 21 , 45 
linneyi, Orthorhynchula 45 

major, Lyrodesma 53 
mammulata, Monticulipora 47 
maximus, Isotelus 41 
meeki, Bythopora . . . . see Batostomella gracilis 

Flexicalymene 2 2 , 41 
Onniella 10, 2 2 , 49 
Resserella see Onniella meeki 

millepunctata, Trematis 47 
milleranus, Ceraurus 45 
milleri, Cycloconcha 53 
modesta, Zygospira 4 1 , 45 
modiolaris, Modiolopsis 41 
molesta, Monticulipora . . . . see M. mammulata 
moritura, Platystrophia 2 2 , 55 

multipartitum, Diplichnites 43 
multisecta, Onniella 43 , 49 

Resserella . . see Onniella multisecta 

nasuta, Rafinesquina 21, 47 
nealli, Caurocrinus 51 

Reteocrinus s e e Caurocrinus nealli 
neglecta, Strophomena see Tetraphalerella 

neglecta 
Tetraphalerella 22 , 53 

newberryi, Aspidopora 43 
nutans, Strophomena 22 , 53 

obliqua, Holopea 43 
Homotrypa 45 

occidentalis, Hebertella 47 , 49 
onealli, Hallopora . . . see Parvohallopora onealli 

Parvohallopora 2 1 , 43 , 4 5 , 51 
oneilli see onealli 
ornatus, Cyrtolites 49 

parviusculus, Proetus 43 
perlamellosum, Rhynchotrema capax see 

Lepidocyclus perlamellosus 
perlamellosus, Lepidocyclus capax see 

Lepidocyclus perlamellosus 
pilea, Carneyella 47 
planoconvexa, Strophomena 21 , 45 

Trigrammaria 21 , 45 
planumbona, Strophomena 22 , 55 
plicatella, Plectorthis 45 
polystomella, Constellaria 22 , 51 
ponderosa, Platystrophia 21 , 47 

Rafinesquina 4 1 , 47 
ponderosa auburnensis, Platystrophia . . 9, 21 , 47 
proteiforme, Endoceras 41 
pudicum, Rusophycus 43 

quadrata, Rhombotrypa 51 

radiata, Ambonychia 41 
Byssonychia . . . see Ambonychia radiata 

ramosa, Hallopora . . see Parvohallopora ramosa 
Parvohallopora 21 , 47, 51 

richmondensis, Leptaena 22 , 49 
Protaraea 51 
Tentaculites 51 

robusta, Ambonychia 49 
rugosa, Hallopora . . see Parvohallopora ramosa 

Sowerbyella 43 , 53 
rugosa clarksvillensis, Sowerbyella X. see 

Thaerodonta clarksvillensis 
rustica, Grewingkia . see Grewingkia canadensis 
rusticum, Streptelasma see Grewingkia 

canadensis 
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scabiosa, Petrocrania 41 
sinuata, Hebertella . see Hebertella occidentalis 
spurlocki, Proetus 43 
stellata, Favistina 2 2 , 55 
subcra'ssus, locrinus 41 
suberectus, Drepanoistodus 51 
subfrondosa, Heterotrypa 45 
sublaticosta, Platystrophia 45 
subnodosa, Hallopora see Parvohallopora 

subnodosa 
Parvohallopora 51 

subquadrata, Dinorthis see Plaesiomys 
subquadrata 

Plaesiomys 2 2 , 55 
sulcata, Holtedahlina 55 

Strophomena . see Holtedahlina sulcata 

tenuistriata, Orbiculoidea 43 
tesselatus, Cryptolithus 43 
tuberculatus, Lichenocrinus 51 
typicalis, Climacograptus 21 , 43 

Cymatonota 53 

ulrichi, Dekayella see Dekayia ulrichi 
Dekayia 43 

umbonata, Cyrtodontula 2 2 , 55 
Whitella see Cyrtodontula 

umbonata 

varians, Batostoma 51 
Nereidavus 43 

vera, Peronopora 41 
verusta, Strophomena 55 

waynesvillensis, Vanuxemia 36 
wortheni, Homotrypa 53 
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