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A Study of the Crinoid Genus 
 in the Hunton Group 

of Pontotoc County, Oklahoma 

Bradley S. Ray 

ABSTRACT 

The crinoid genus Camarocrinus has been described as 
an independent class of echinoderms, cystoids, genital 
sacs, brood-pouches, pathologic cysts, anchoring roots, 
and as the floating organ of the genus Scyphocrinus. 

It has been commonly accepted that Camarocrinus 
was connected at the distal end of its stem to the stem of 
Scyphocrinus. This study shows that the assignment of 
the bulb to the second genus should not be so readily 

accepted as fact until evidence is found to conclusively 
support such a hypothesis. 

As opposed to the "float theory," suggested in most of 
the current literature, the conclusion of this study offers 
support to the more natural interpretation that Camaro
crinus, an independent crinoid genus, served as enlarged 
roots, anchoring an unknown crinoid to the substrate. 

 

P U R P O S E 

This study was initiated to review, clarify, and expand 
our understanding of the crinoid genus Camarocrinus 
and to offer scientific evidence regarding the function of 
the bulb and the crinoid's mode of life. 

LOCATION 

The area of study is located in southeastern Pontotoc 
County, Oklahoma, along the northern edge of the 
Arbuckle Mountains (Fig. 1). Three localities were 
selected f rom the known occurrences of the bulbs, and 
f rom these, specimens were collected for use in the study. 
Camarocrinus is found in the Haragan and Henryhouse 
Formations of the Hunton Group exposed at the locali
ties in southern Oklahoma (Fig. 2). 

P R O C E D U R E 

 order to clarify the existing knowledge of Camaro
crinus, a thorough literature review was done and various 
paleontologists who have studied echinoderms were con
sulted. Field work was restricted to the occurrences of the 
crinoids in the Hunton Group of south-central Okla
homa. Field and laboratory work included the collection 
and examination of over 400 bulbs. 

Two-hundred bulbs, selected as representative fossils 
f rom the outcrops, were sectioned, using a rock saw, and 
the geopetal structure revealed in each bulb was recorded. 
The position of the bulbs as they occur in the outcrops 
was also documented. The morphology of the fossil was 
studied in detail, enhanced greatly by the use of  to 
clean the bulbs and a microscope to examine their intri
cate structures. 

PREVIOUS W O R K S 

 thes i s s u b m i t t e d in part ia l f u l f i l l m e n t of the B .S . d e g r e e in G e o l 

o g y , B a y l o r U n i v e r s i t y , 1980. 

Many authors have included in their topics of discus
sion various theories regarding the function of the 
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Fig .  L o c a t i o n m a p o f s t u d y area: S o u t h e a s t e r n P o n t o t o c C o u n t y , 

O k l a h o m a . 

bous growths known as Camarocrinus. These studies 
include such works as: "Notice of Some Remarkable 
Crinoidal Forms f rom the Lower Helderberg Group," 
Hall  "Systeme Silurien du Centre de la Boheme," 
Barrande (1887); "Die Amphorideen and Cystoideen," 
Haeckel (1896); "Uber Sogenannte  Jaekel 
(1904); "On Siluric and Devonic Cystidea and Camaro
crinus," Schuchert (1904); "O Nakhodke Lobolitov v 
SSSR i o Biologicheskom Znachenii ikh," Yakovlev 

 and "O Taksonomicheskikh Priznakakh Segmen-
tirovannykh Stebley Morskikh   (1967). 

The two most thorough works done to date are: "On 
the  Genus Scyphocrinus and its bulbous root, 
Camarocrinus," Springer  and "Ban and Funktion 
de Scyphocrinites-Lobolithens," Haude (1972). Springer 
is credited with having proven the association of Cama
rocrinus with Scyphocrinus, and Haude is referred to as 
having scientifically proven the theorized function of the 
bulb known as the "float theory." This study examines 
these and other works and the theories they present, and 
objectively examines the evidences used to support the 
theories. 

A C K N O W L E D G E M E N T S 

The writer thanks Dr. Gustavo A. Morales for his help, 
guidance, and encouragement, and Dr. Robert Grayson 
for the suggestion to use geopetal structures to aid in 
reconstructing the mode of life of Camarocrinus. 

Special thanks are extended to Bunker Hunt for access 
to his ranch, the area of study, and to my grandfather, Pat 
Ray, Sr., who has collected several thousand bulbs f rom 
various localitites and first introduced me to this unique 
fossil. 

Also, the writer would like to thank Bette Winter for 
translating Haude's study f rom German to English, and 
Muriel Mason for typing the final draft . 

Fig . 2. M a p s h o w i n g c o l l e c t i n g l oca l i t i e s in the H u n t o n G r o u p , P o n 
t o t o c C o u n t y , O k l a h o m a ( H a r d i n Ci ty Q u a d r a n g l e ) . 

F ig . 3. C h a r a c t e r i s t i c s p e c i m e n o f Camarocrinus. After S c h u c h e r t 
1904,   
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DESCRIPTION 

 is a hollow, rigid, chambered body with 
a short collarlike projection encompassing a bilateral-
symmetrical stem base of bifurcating cirri (Fig. 3). It has 
several internal saclike structures, which open to the 
exterior through large, single, channellike openings. The 
openings are located in the axis of each main root 
bifurcation. 

The walls of the bulb consist of three calcareous layers. 
These layers are derived f rom the root system by repeated 
divisions of the main cirri. The plated cover layers (Figs. 4 
and 5) are formed f rom thickened portions of the irregu
lar cirri that form the middle  

The main cirri rest upon a flattened layer of plates 
originating in and formed f rom the lateral rootlets (Fig. 
7). Some of the cirri turn upward f rom the tloorlike layer, 
to form the single-layered collar (Fig.  Others project 
downward to form the walls of the  chambers. 

Each of the main cirrus bifurcations contains an open
ing leading into one of the chambers (Figs. 7 and 8). 
There are as many chambers and related openings as 
there are main cirri. 

The crinoidal stem rests on the primary root member 
as shown in Figure 9. Where the stem wedges into the 
primary root member (Fig. 9), the stem's axial canal 

Fig . 4 . ( 4 a ) C r o s s s e c t i o n o f a b u l b a n d ( 4 b ) de ta i l ed s e c t i o n o f wal l 

s tructure . After H a u d e , 1972, p. 109. 

branches into the system of roots, forming a neurovascu-
 network that is spread throughout every plate in the 

bulb (Figs. 9 and 10). 
Below, unpenetrated by the axial canal, lies the me-

diobasal chamber, surrounded by three to as many as  
chambers. The  chamber is the space at the 
center of the bulb between the chamber walls (Fig.  

Fig . 6. G e n e r a l i z e d s e c t i o n of Camarocrinus s h o w i n g the r e l a t i o n s h i p 

o f the s t e m a n d v a r i o u s wal l s t ruc tures . After S p r i n g e r , 1917 , p. 17. 

F ig . 5. D i a g r a m m a t i c s e c t i o n s h o w i n g wal l s tructure . After M o o r e , 

 95 . 

F ig . 7. F l o o r l i k e l ayer of p l a t e s w h i c h r o o t s rest u p o n ; b r o k e n l ines 

i n d i c a t e in ter ior c a n a l s ; a l s o s h o w n are the c h a m b e r o p e n i n g s . After 

S c h u c h e r t , 1904, p. 264 . 
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F i g . 8. T o p v i e w o f a b u l b f r o m t h e H u n t o n G r o u p s h o w i n g c h a n n e l 
 ( x 0 .7 ) 

F ig . 9. S i d e v i e w o f b a s e of  s h o w i n g sta lk w e d g e d i n t o 

r o o t s ; r o o t c a n a l s are i n d i c a t e d b y b r o k e n l ines . After S c h u c h e r t , 1904 , 

p. 265 . 

F ig . 10. C o l l a r of Camarocrinus w i th plates r e m o v e d to s h o w p e r f o r a 
t i o n s f o r nerve cords . After Spr inger , 1917, p. 17. 

F i g .  C r o s s s e c t i o n o f b u l b s h o w i n g l o c a t i o n o f  
c h a m b e r ( M ) . ( x 0 .5 ) 

Table 1. Systematic Paleontology  Camarocrinus. 

 -  

P h y l u m - E C H I N O D E R M A T A 

C l a s s -  Mi l ler 

S u b c l a s s -   Spr inger 

O r d e r -  M o o r e a n d L a u d o n 

F a m i l y -  Bass ler 

 1833 

 elegans Z e n k e r , 1833; 

Scyphocrinus R o e m e r , 1855; 

 Barrande , 1868; 

Camarocrinus  1879. 

S P E C I E S A S S I G N E D T O O C C U R R E N C E 

SCYPHOCRINITES 

( B u l b o u s r o o t  Camarocrinus) 

Scyphocrinites elegans ( G e n o t y p e ) S i lur ian; B o h e m i a 
Z e n k e r , 1833 D e v o n i a n ; M i s s o u r i 

Scyphocrinites  D e v o n i a n ; T e n n e s s e e 
Hal l , 1879 

Scyphocrinites saffordi D e v o n i a n ; T e n n e s s e e 
Hal l , 1879 

Scyphocrinites stellatus D e v o n i a n ; N e w Y o r k 
Hal l ,  a n d W e s t Virg in ia 

Scyphocrinites subornatus Si lur ian; B o h e m i a 
Barrande ,  

Scyphocrinites ulrichi D e v o n i a n ; O k l a h o m a 
S c h u c h e r t , 1904 

Scyphocrinites ulrichi stellifer D e v o n i a n ; O k l a h o m a 
S c h u c h e r t , 1904 

Scyphocrinites quarcitarum Si lur ian; B o h e m i a 
Fr i t sch , 1905 

Scyphocrinites asiaticus Si lur ian; I n d i a 
 

 elegans Z e n k e r , 1833. 

G e o l o g i c  D e v o n i a n . 

G e o g r a p h i c  A s i a , N o r t h A f r i c a , Ind ia , N o r t h 
A m e r i c a . 
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HISTORY OF DISCOVERY 
 Barrande was discovered in the Silurian 

System of Bohemia and is discussed in Barrande's work 
on Cystidea  Barrande spoke of Lobolithus as an 
independent class of echinoderms differing in their com
position f rom all others by "the absence of all regularity" 
(Schuchert, 1904, p. 257). He believed that the bulb was 
all there was to the animal and that they were therefore 
crinoid or cystid thecae (Barrande, 1887, p. 161). 

John Gebhard, Jr., of Schoharie, New York, was the 
first American to find specimens of   a 
letter to Charles Schuchert dated Albany, New York, 
January 7,  Dr. John M. Clark wrote the following 
interesting comments: 

D o y o u r e m e m b e r J o h n G e b h a r d ,  J o h n as h is 

f r i e n d s  to cal l  h a d he p a s s e d o n b e f o r e y o u r d a y in 

A l b a n y ? H e d i e d in  at a very a d v a n c e d a g e . Y o u r q u a n d a r y 

o v e r the na ture of Camarocrinus  m e of his ready interpre

t a t i o n of it. T h e S q u i r e w a s the m o s t a s s i d u o u s c o l l e c t o r of f o s s i l s 

o f his d a y in th is c o u n t r y a n d 1 h a v e n o d o u b t w a s the f irst to 

d i s c o v e r th is s t range foss i l . He had e x t e n s i v e c o l l e c t i o n s a n d a 

d e t a i l e d k n o w l e d g e o f the r o c k s in S c h o h a r i e c o u n t y b e f o r e the 

N e w Y o r k S u r v e y c a m e i n t o b e i n g . W h e n  c a m e to A m e r i c a 

( 1 8 4 1 - 4 2 ) , Ha l l t o o k h i m o v e r to S c h o h a r i e t o see the r e g i o n a n d 

the G e b h a r d c o l l e c t i o n s . In t h e m were f i n e s l a b s of  

gyracanthus f r o m the  l i m e s t o n e a n d Lyel l sa id to 

G e b h a r d ( t h e S q u i r e h i m s e l f t o l d m e this ) " H e r e y o u h a v e had the 

s p i n e s of s ea urch ins , see if y o u c a n n o t f ind the e c h i n u s i tself ." T h i s 

G e b h a r d set h i m s e l f t o d o a n d a c c o m p l i s h e d his p u r p o s e , f i n d i n g 

Camarocrinus. T o h i m these b o d i e s were a l w a y s sea urchins w h o s e 

sp ines were Teniaculiles. ( S c h u c h e r t , 1904, p. 254) . 

In the Silurian rocks of North America, James  
found similar bodies that he described as cystids in  
in  he declared them to be either air-filled swimming 
organs used as floats or root structures used as anchors. 
To these bodies he gave the name Camarocrinus. Hall's 
comments on Camarocrinus are as follows: 

T h i s r e m a r k a b l e c r i n o i d a l b o d y is s o t o t a l l y un l ike a n y pre

v i o u s l y d e s c r i b e d f o r m , w i t h i n m y k n o w l e d g e , that its true c h a r a c 

ters a n d r e l a t i o n s are n o t at o n c e e v i d e n t . T h e r e is n o d o u b t as t o 

its c r i n o i d a l na ture , but there is n o a p p a r e n t a n a l o g y of its parts 

w i t h o r d i n a r y c r i n o i d s . S o m e o f its c h a r a c t e r s w o u l d i n d i c a t e that 

it is a c u r i o u s l y m o d i f i e d a n d en larged s u m m i t or d o m e ; that the 

v i sceral c a v i t y is a s m a l l internal c h a m b e r i m m e d i a t e l y over the 

c o l u m n - a t t a c h m e n t ; a n d tha t the l o b e s are a n a b n o r m a l d e v e l o p 

m e n t o f the i n t e r b r a c h i a l or  s p a c e s . But the m o r e 

p r o b a b l e t h e o r y in regard to th is f o s s i l , p o i n t s to a f u n c t i o n a l 

s imi lar i ty w i t h a c r i n o i d a l r o o t , as in  f r o m the U p p e r 

H e l d e r b e r g a n d H a m i l t o n g r o u p s , in w h i c h there is a b u l b o u s 

g r o w t h at o n e e x t r e m i t y o f the c o l u m n , s u p p o s e d to act as a f l o a t 

or a n c h o r t o the b o d y a n d a r m s . V i e w i n g it in this respect , it m a y 

be r e g a r d e d a s a large c h a m b e r e d b u l b , w i th a n a t t a c h e d c o l u m n , 

o n the d i s ta l e x t r e m i t y o f w h i c h w a s a c a l y x , h a v i n g c h a r a c t e r s 

u n k n o w n at the p r e s e n t t im e . In th is a s p e c t , it m u s t h a v e b e e n a 

free f l o a t i n g o r g a n i s m , s imi lar in its hab i t s to the recent Medusae 

a n d Comatulae. T h e lack o f d e f i n i t i o n and s y m m e t r y w h i c h these 

c r i n o i d a l b o d i e s a s s u m e w o u l d be a n a r g u m e n t in s u p p o r t of th is 

v i e w , a n d f i n d e x p l a n a t i o n in the ir c o n s e q u e n t s e c o n d a r y f u n c 

t i o n a l i m p o r t a n c e , a n d s e p a r a t i o n f r o m the g o v e r n i n g c e n t e r of 

cen ters ( H a l l , 1879, p. 205) . 

Haeckel (1896) interpreted the bulbs to be, without 
question,  swellings of crinoid columns. He 
disagreed with Hall's idea that they served as a swimming 
apparatus; he suggested that they served as brood-
pouches or pathologic cysts induced by myzotomids. 

In  Bather concluded that Camarocrinus was a 

cystid and consulted Frank Springer about this hypothe
sis. Springer disagreed, commenting: 

T h e s e s trange o r g a n i s m s are a c o m p l e t e puzz l e t o m e and 1 n e v e r 

c o u l d f r a m e a n y t h e o r y of their nature w h i c h w a s n o t at o n c e 

s w a m p e d u n d e r a m u l t i t u d e of o b j e c t i o n s . 1 a m inc l ined to th ink 

Hal l ' s e x p l a n a t i o n the m o s t p r o b a b l e , a l t h o u g h f r o m a n y t h i n g w e 

k n o w a b o u t cr ino id s tructures it is d i f f i cu l t to c o n c e i v e w h a t s u c h a 

c h a m b e r e d m a s s had to d o wi th the roots . I c a n n o t see h o w t h e y 

c a n be cys t ids ( S c h u c h e r t , 1904, p. 258) . 

Jaekel (1904), after examining Camarocrinus f rom 
various localities, was convinced that they were bladder
like developments of crinoidal roots as Haeckel had pre
viously suggested. 

In 1904 Dr. Jaroslav F. Jahn, Briinn, Austria, con
tinued Haeckel's idea that  Camarocrinus 
was a bladderlike root structure of crinoids that probably 
served as brood-pouches or brood-receptacles (Schu
chert, 1904, p. 258). 

Several months later Springer commented on this 
hypothesis as follows: 

T h e s e s t range b o d i e s h a v e a l w a y s b e e n , a n d sti l l are , a c o m p l e t e 

p u z z l e to m e . 1 c a n read i ly e n d o r s e the part o f J a h n ' s s t a t e m e n t 

tha t t h e y are  s w e l l i n g s o f the r o o t s o f c r i n o i d s , " but I 

h a v e to halt at the " b r o o d - r e c e p t a c l e s , " f o r I k n o w n o t h i n g o f t h e m 

in a n y P e l m a t o z o a . T h e b r e e d i n g o r g a n s of the l iv ing c r i n o i d s are 

l o c a t e d in the p i n n u l e s . T h e fert i l i zed e g g s are scat tered in the 

w a t e r s ing ly or in b u n c h e s a n d b e c o m e a t t a c h e d b y m e a n s of a 

g l u t i n o u s s u b s t a n c e to o t h e r ob jec t s . T h e r e is n o t h i n g in the ir 

k n o w n h a b i t s to s u g g e s t a n y g a t h e r i n g of the p r o g e n y o f a n 

i n d i v i d u a l a b o u t it l ike a b r o o d . T h e C o m a t u l a e , w h e n d e v e l o p e d , 

s w i m in s c h o o l s , and the cr ino ids genera l ly are n o d o u b t gregar ious . 

I c a n n o t see that they are c a l y x e s , of C y s t i d s or a n y t h i n g e lse . 

Hal l ' s idea tha t t h e y m a y h a v e served a s a n a n c h o r or f l o a t , 

r e m o t e l y c o m p a r a b l e to the a n c h o r of Ancyrocrinus, s e e m s to m e 

a b o u t the m o s t p l a u s i b l e of a n y t h i n g yet s u g g e s t e d . 1 d o n o t 

b e l i e v e t h e y were e x p a n s i b l e , b u t t h i n k t h e y m u s t h a v e b e e n f i r m 

g r o w t h s . T h e c o n d i t i o n of p r e s e r v a t i o n i n d i c a t e s that , f o r if p l i an t 

or e x p a n s i b l e w e s h o u l d f i n d t h e m g e n e r a l l y c o l l a p s e d a n d f l a t 

t ened in the fos s i l s tate ( S c h u c h e r t , 1904, p. 2 5 8 - 2 6 0 ) . 

Charles Schuchert followed Hall's hypothesis that the 
bulb served as a float. Following is Schuchert's conclu
sion of his study on Camarocrinus: 

Camarocrinus a p p e a r s to be the f l o a t of a n u n k n o w n c r i n o i d 

tha t w a s held t o g e t h e r a f t er the d e a t h of the i n d i v i d u a l by the 

f i r m l y i n t e r l o c k e d d o u b l e w a l l s o f the e x t e r i o r a n d inter ior , wh i l e 

the c r o w n a n d stalk d r o p p e d a w a y . U n d e r th is h y p o t h e s i s , the 

f l o a t dr i f t ed w i th the sea current s , w a s f ina l ly f i l led wi th water , a n d 

the a t t e n u a t e d e n d b e i n g h e a v i e r , s a n k in tha t p o s i t i o n t o the sea 

b o t t o m . T h e o c c u r r e n c e of these b u l b s t h u s in the s trata n o w g i v e s 

o n e the i m p r e s s i o n tha t t h e y represent the ent ire a n i m a l a n d are 

preserved in the or ig ina l p o s i t i o n of g r o w t h ( S c h u c h e r t , 1904, p. 

269) . 

Schuchert's assumption about the bulbs' position 
(stem down) in the rocks was the basis for his conclusion 
that they could not have been roots. Later, in 1917, 
Springer showed this assumption to be in error, due to 
inaccurate observations of the bulbs in situ. He thereby 
discredited support given to the float theory. 

Springer then concluded that the bulbs served as hold
fasts for various species of Scyphocrinites. The stems and 
crowns, after the death of an individual, theoretically 
were carried away by any moderate current, leaving the 
segregated bulbs imbedded in the mud in which they 
grew. 
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ASSOCIATION WITH SCYPHOCRINITES 

It has been commonly accepted in the literature to date 
that  is connected, at the distal end of its 
stem, to the stem of Scyphocrinites.  is generally 
accepted to belong to the species Scyphocrinites elegans 

 1833. As one examines the basic assumptions 
used to establish this relationship, the accepted associa
tion is not so convincing and demands scientific evidence 
to support such a conclusion. 

The Treatise on Invertebrate Paleontology appears to 
acknowledge the uncertainty with which Camarocrinus is 
assigned to the second crinoid genus: "Hall recognized 
their  real nature as holdfasts of a crinoid, 
which is now determined almost certainly to belong to the 
camarate Scyphocrinites" (Moore, 1978, p. 91). 

Strimple (1963, p. 18) refers to the question of whether 
Camarocrinus and Scyphocrinus are two parts of one 
animal, suggesting that "Springer (1917) established the 
relationship between the two forms beyond the shadow 
of a doubt ." Strimple states, however, that the "bulbs in 
the Henryhouse Formation have nowhere been found in 
association with calices or crowns, so assignment to 
phocrinites cinctus is made with reservation" (ibid, p. 
102). 

Springer's conclusion, referred to by Strimple, was 
based upon his observations of quarried slabs f rom the 
Bailey Limestone near Cape Girardeau, Missouri, in 
which Camarocrinus  Scyphocrinus are found within 
the same bed of limestone (Fig. 12). Frederick Braun 
quarried this rock while collecting for Springer in 1912 
along the bluffs of the Mississippi River. 

Upon examination of the slab, which at first seemed to 
confirm that the two were one  Springer stated: 
"In no case can the stem be traced to the distal end; all of 
them at a short distance f rom the crown either pass under 
other crowns, or become enveloped in the general mass of 
remains . . . in no case are the stems directly traceable 
f rom the bulb in situ" (Springer, 1917, p. 1-10). 

Schuchert, 1904, had observed a similar occurrence in 
Bohemia, in a horizon correlated with the American 
Rochester Shale, where Lobolithus or Camarocrinus and 
thecae of  are preserved. One Scyphocrinus 
theca at this locality had a column over 3 feet long, 
which extended and terminated upon a Camarocrinus. 
This seemed to leave no doubt that the two belonged 
together. 

After further examination, however, it was observed 
that the long column of Scyphocrinus lying on the Cama
rocrinus was at least twice as thick as any Camarocrinus 
column ever found. Schuchert also showed that its axial 
canal was large and quinquelobate as opposed to the 
small, stellate axial canal of Camarocrinus (Fig. 13). 
These observations led Schuchert to the conclusion that 
the two parts could not belong to the same animal (Schu
chert,  p. 262). 

Then, in 1917, Frank Springer showed that a Scypho
crinus stem could possibly have tapered f rom the calyx to 
the bulb, diminishing in diameter to about half its  

and that its axial canal could become modified f rom 
quinquelobate to sharply stellate at the distal end of the 
bulb (Fig. 14). 

F i g .  Scyphocrinus  Camarocrinus (G a n d H ) a s s o c i a t e d o n the 

s a m e b e d of l i m e s t o n e . From Spr i nger ,  p. 5 8 ,  1. 

F ig .  T r a n s v e r s e s e c t i o n s t h r o u g h the s t a l k s o f Scyphocrinus (a ) a n d 

Camarocrinus (b) . After S c h u c h e r t , 1904, p. 262 . 

3 c 

F ig . 14. S t e m charac ter i s t i c s o f Scyphocrinus: 

1. a. J o i n t f a c e of c o l u m n near  

b. C r o s s s e c t i o n . 

c . E n l a r g e d , o b l i q u e v i e w s h o w i n g charac ter i s t i c s h a p e o f 

a x i a l c a n a l n e a r c a y l x . 

2. a , b, a n d  v i e w s of m i d - c o l u m n s e c t i o n . 

3. a , b , a n d  o f c o l u m n n e a r the d is ta l e n d , m o d i 

f i e d t o s m a l l , s h a r p l y s te l la te a x i a l c a n a l ( S p r i n g e r ,  

p. 67 ,  5) . 
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This idea and the occurrences of the two crinoids in the whom he credits as having "definitely proved" the theory 
same bed of  are what give the strongest support of association (Springer,  p. 3) and states in his work 
for Springer's assumption that the two parts "without a on Scyphocrinus: 
doubt" belong to the same animal.    ,    

 . ,          a rule ,    k n o w p o s i t i v e l y t o w h i c h   c a l y x a n y 

Sprmger has been cited  the current literature as   the b u l b s  the d i f f eren t loca l i t i e s b e l o n g s . N e v e r t h e l e s s , it 

having settled the issue.  refers to LaTouche is fa ir t o a s s u m e that a g i v e n b u l b o f  b e l o n g s t o the 

(Mem. Geological Survey of India, 1913, v. 39, Pt. 2) c a l y x f o u n d in the s a m e b e d ( ib id , p. 27) . 

OCCURRENCE IN THE ROCKS 

In Bohemia  has been found in a lime
stone that has been correlated with the American Roches
ter Shale. One Bohemian  an abandoned quarry 
in the Schwartze Schlucht near Kuchelbad, has Camaro
crinus and Scyphocrinus in the same bed. The Camaro
crinus is flattened, and the thecae of Scyphocrinus are 
poorly preserved. The occurrence of these two genera in 
the same stratum is the reason for belief that the two are 
one organism. 

Near Keyser, West Virginia, in ballast quarries of the B 
& O Railroad, Camarocrinus has been found in great 
numbers near the middle of the Manlius Formation. 
There are no other traces of crinoids associated with these 
bulbs. Hundreds of bulbs have been collected by various 
paleontologists, but no other crinoids have been found. 
The only other echinoderm found was a single specimen 
of Irimerocystis preculiaris (Schuchert, 1904, p. 260). 

In southwestern Tennessee, Camarocrinus has been 
found in the lower 50 feet of the Linden Group, which is 
equivalent to the New Scotland Limestone of the New 
York Helderbergian Group. The geographic extent of the 
bulbs is about 50 miles. There are no crinoid thecae, 
crinoid columns, or crinoidal limestone found in the 
formations containing Camarocrinus. The age of the 
New Scotland Limestone is thought to be earliest Devo
nian. The Manlius Format ion of Tennessee, however, is 
believed to be of upper Silurian age. 

In  while doing stratigraphic work in Indian Ter
ritory (Oklahoma), Dr. E. O.  found Camarocrinus 
in Helderbergian rocks (Fig. 2 and Table 2) and traced a 
bed containing Camarocrinus for more than 100 miles. 
When asked about other crinoids associated with the 
bulbs, he said: 

O n l y at t w o l o c a l i t i e s d id 1 f i n d a n y t h i n g o f tha t k i n d in tha t b e d . 1 

a m f u l l y s a t i s f i e d tha t w h a t y o u cal l the 'bu lb ' is all there is, or ever 

w a s , to the fo s s i l . T h e r e is a b s o l u t e l y n o t a s ign of o t h e r c r i n o i d a l 

m a t t e r in m o s t of the d e p o s i t c o n t a i n i n g Camarocrinus. ( S c h u 

cher t , 1904, p.  

Crinoid calices have since been found in the Hunton 
Group of Oklahoma, but these occurrences are rare and 
are not found in any definite association with Camaro
crinus. Figures  16, and 17 show Camarocrinus as 
found at several localities. 

Table 2. Hunton Group of Oklahoma. 

G R O U P A N D F O R M A T I O N A G E 

W o o d f o r d S h a l e Ear ly M i s s i s s i p p i a n -

Late D e v o n i a n 

F r i s c o F o r m a t i o n 

H a r a g a n - B o i s d ' A r c F o r m a t i o n Ear ly D e v o n i a n 

 B i o f a c i e s 

H e n r y h o u s e F o r m a t i o n 

Late S i lur ian 

C h i m n e y h i l l S u b g r o u p 

L a t e S i l u r i a n -

L a t e O r d o v i c i a n 

S y l v a n S h a l e Late O r d o v i c i a n 

A m s d e n , 1975, P l a t e 10. 

F ig . 15. L o c a t i o n 1. C o l o n y of b u l b s f o u n d in the H a r a g a n F o r m a t i o n 

o f the H u n t o n G r o u p . 
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DISCUSSION OF PROBABLE FUNCTIONS 

Camarocrinus has been interpreted as an independent 
class of echinoderms (Barrande,  cystoids (Bather, 
1901); genital sacs (Jaekel, 1904); brood-pouches or 
pathologic cysts induced by parasites (Haeckel, 1896); 
inflated roots, which served to attach the crinoid to the 
substrate (Springer, 1917); and floating organs (Hall, 
1879; Schuchert, 1904; Yakovlev, 1953; Stukalina, 1967; 
Haude, 1972). 

Hall  interpreted the bulb as a crinoidal root. He 
regarded it as a large chambered body, with an attached 
column and unknown calyx believed to have been at
tached to the distal extremity of the bulb's column. Hall 
suggested that it served as a float, functioning similarly to 
the recent Medusae and Comatulae (Hall, 1879, p. 206). 

Schuchert (1904) concluded that Camarocrinus was a 
float of an unknown crinoid, possibly held together after 
the death of the organism by its sturdy construction, 
while the stalk and crown dropped off. He suggests that 
the floats drifted with the sea currents and, after being 
filled with water, sank stem down, to the bot tom (Schu
chert, 1904, p. 269). Schuchert had observed some quar
ried limestone containing Camarocrinus in which the 
apparent orientation of the stalked end was downward. 
This observation contributed greatly to his assumption 
that the bulbs served as floats. 

As previously  Springer showed Schuchert's 
suggested orientation of the stalked end to be incorrect. 
Springer states: "These bulbs when in their original posi
tion occur with the stalked end upward and not down
ward as before supposed" (Springer,  p. 3). 

The upward orientation of the stalked end of the bulbs 
in situ gave support to Springer's conclusion that the 
bulbs served as anchoring roots: "It is obvious that, with 
the foregoing fact established as to the position of these 
bulbs, the theory that they served as a float loses much of 

its force" (Springer, 1917, p. 19). He suggested that the 
upright position of the bulbs is consistent with the theory 
that they functioned as enlarged roots, anchoring the 
crinoid to the substrate, and that the forced supposition 
of the float theory is therefore not necessary. Figure 18 
shows a limestone slab collected in Oklahoma f rom the 
Haragan Formation (Fig. 2). 

Fig .  L i m e s t o n e s lab s h o w i n g p o s i t i o n o f b u l b in situ, s t a l k e d e n d 

u p p e r m o s t . H a r a g a n F o r m a t i o n , O k l a h o m a . 

The roundness and smoothness of the  Springer 
points out, is analogous to the bulbous root of the living 
Alcyonarian polyps, the pennatulids (Springer, 1917, p. 
19). 

Strimple, however, disagreed with the idea that the 
orientation of the stem supported the root theory. He 
believed that a drastic turbulence must have separated 
the bulb f rom the main organism allowing the floats to 
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drif t off and sink to the bo t tom with the stalked end 
uppermost (Strimple, 1963, p. 19). 

Kirk  in his work on Eleutherozoic Pelmatozoa, 
also considered the bulbs to have been floating organisms 
and thought that the crown must have floated in an 
inverted position with its arms spread downward. He 
at t r ibutes the segregation of the bulbs to current and 
wind action, which theoretically pocketed the bulbs into 
an area of comparatively quiet water (Kirk,  p. 55). 

Strimple considered the appearance of small crinoidal 
roots at tached to mature bulbs as " fur ther evidence of a 
vagrant habit ." Referring to Springer's observations of 
similar rootlets, he  

U n d e r his c o n c e p t [ S p r i n g e r ] , the b u l b s w e r e bur i ed in the m u c k 

of the o c e a n b o t t o m , a n d in s u c h a c o n d i t i o n , the r o o t s c o u l d n o t 

h a v e a t t a c h e d t h e m s e l v e s .  s e e m s to m e that the y o u n g s p e c i m e n s 

w e r e " h i t c h - h i k i n g " o n the f l o a t i n g b u l b s wh i l e they were a t t a i n i n g 

g r o w t h a n d tha t later they b e c a m e free a n d f o r m e d the ir o w n 

b u l b o u s b a s e s . ( S t r i m p l e , 1963, p. 20). 

Springer suggested that the young roots were 
crinites, which would gradually fo rm their own bulbous 
bases (roots); he also noted that these occurrences are 
very rare (Springer, 1917, p. 18). Figure 19 shows his 
i l lustrations of these growths, and Figure 20 shows an 
example of young roots on a bulb collected f r o m the 
Henryhouse Format ion in Oklahoma. 

Fig . 19. R o o t s o f y o u n g c r i n o i d s a t t a c h e d t o Camarocrinus as i l lus 

trated by F r a n k Spr inger , 1917, p. 19. 

F i g . 20 . Y o u n g c r i n o i d r o o t s a t t a c h e d t o m a t u r e  the H e n r y -

h o u s e F o r m a t i o n , O k l a h o m a . 

Schuchert was the first to take note of these young 
rootlets. He had drawn the same conclusion abou t 
lyptocrinus roots attached to the bulbs as Springer had 
later drawn about young  roots. The 
roots of  proved, however, to belong to 
an unrelated crinoid having different interplate suture 
patterns than those of Camarocrinus (Schuchert,  
p. 265). 

The most recent study that supports the float theory is 
by Haude  who states that it is scientifically proven 
that Camarocrinus could have floated Scyphocrinites. 
Schuchert had also offered some scientific data as proof 
of  f loating potential. He showed that a 
dry bulb before mineralization weighed less than 4 oun
ces and that a bulb inches in diameter would contain 
about 22 cubic inches of air  soft parts. One cubic 
inch of distilled water weighs 252.45 grams, and a 
inch sphere would displace enough distilled water to float 
a weight up to  ounces. A dried crown and stalk of 
Scyphocrinites, 1 foot and 3 feet long respectively, with a 

 bulb is estimated to weigh less than 6 ounces. 
Haude and Schuchert both showed that it is scientifi

cally possible for a bulbous growth filled with air or soft 
parts (less dense than the surrounding water) to have 
functioned as a float for Scyphocrinus. 

Although some Mesozoic crinoids are columnless gen
era and some are  to be pelagic, there are no other 
crinoidal floating organs found in the fossil record or the 
recent (Morales, 1977, p. 198). If Camarocrinus were a 
f loat , which af ter dying dropped its crown and stalk, we 
should find beds of the latter in as great an abundance as 
we do the bulbs. Nowhere in the format ions containing 
Camarocrinus have such beds been found. 

It is equally justifiable to conclude that there should be 
abundant crinoidal f ragments associated with the bulbs if 
they served as holdfasts anchored in the mud. The 
absence of such remains suggests that as the crinoids 
died, their stems and crowns were swept away by cur
rents, leaving the bulbs anchored on, or imbedded in the 
substrate. The chambers then became filled with carbo
nate and silicious mineral solutions, becoming solidified 
in their position of growth, as we find them today. 

Some bulbs, however, have obviously been dislodged 
by burrowing organisms or by other mechanical means, 
as suggested by the geopetal structure in the top and sides 
of some 20 percent and 7 percent respectively. The dis
lodged bulbs were allowed to move about on the sea f loor 
before becoming covered by sediment. 

The occurrence of at tached organisms, including the 
roots of various other crinoids, also confirms the distur
bance. If the bulbs served as floats, we should find them 
completely covered by at taching organisms. This is not 
the case, however, as the vast maj ority (90 percent) of the 
bulbs do not have organisms at tached to the  half of 
the bulb, suggesting that the bulbs were at least partially 
inbedded in the mud, leaving the exposed upper half to be 
colonized by encrusting and attaching organisms. 

The f loat theory suggests that the interlocked walls 
held the float together after its death and that it continued 
to drif t with the sea currents, dropping off its stem and 
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crown. Gradually the bulbs filled with water and were 
pocketed in an area of relatively quiet water. This theory 
suggests that the bulbs should be found with no consis
tent order in the orientation of the stalked end, which 
being heavier, should no  oriented downward. 
The distribution of the bulbs should also be random and 
cosmopolitan. 

Only 20 percent of the bulbs observed in this study 
were found with their stems oriented downward (Fig. 21), 
and 7 percent appear to have been on their sides (Fig. 22). 
These exceptions are evidence of burrowing organisms 
that, as previously suggested, dislodged the former f rom 
their original positions of growth. Wave and current 
action also served to dislodge the bulbs. Most (65 per
cent) of the bulbs have their stems oriented straight up 
(Fig. 23), which is consistent with the idea that they were 
attached to or partially embedded in the mud, and not 
floating as is commonly accepted (Fig. 24 ). 

The idea that they were floats also suggests that we 
should find them collapsed and flattened. Very few, how-

Fig . 21 . G e o p e t a l s tructure s h o w i n g d o w n w a r d o r i e n t a t i o n of the s t e m 

of  

F i g . 22 . G e o p e t a l s tructures i n d i c a t i n g a s i d e w a y s  ( x 0 . 3 ) 

ever, are flattened or broken, confirming the fact that 
they were at least partially imbedded in the soft mud, 
which served to protect them from the weight of the 
thickening, overlying sediment. 

Fig . 23. G e o p e t a l s t ruc tures i n d i c a t i n g the preferred o r i e n t a t i o n o f the 

h o l d f a s t . N o t i c e g e o p e t a l s tructure at the  ( x 0 . 3 ) 

   

Fig . 24 . G e o p e t a l d i a g r a m r e p r e s e n t i n g the s t e m o r i e n t a t i o n o f the 

h o l d f a s t  65 percent are preserved in the or ig ina l p o s i t i o n 

of g r o w t h , 7 p e r c e n t o n the ir s i d e s , 20 p e r c e n t re s t ing s t e m d o w n , a n d 8 

percent are i n d i s t i n g u i s h a b l e . 

F ig . 25 . S t e m o r i e n t a t i o n ( u p w a r d ) a s f o u n d in o u t c r o p s o f the H u n t o n 
G r o u p in  ( x 0 .3 ) 
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CONCLUSION 

Camarocrinus is an extremely precise age indicator and 
serves to correlate remotely separate marine deposits. 
Groups of bulbs, resting on and imbedded in the soft sea 
bot tom, seem to have been quickly killed by a change in 
water conditions or content. The conditions that brought 
about the death of the groups in Oklahoma appear to be 
responsible for the deaths of those found throughout all 
known geologic occurrences observed to date. 

During mineralization its sturdy construction served 
to keep the bulb intact under the increasing pressure of 
the thickening overlying sediment and the added weight 
of new bulbs in the colony, which rested on top of the 
dead holdfasts. 

The bulb functioned similarly to the holdfast known as 
Ancyrocrinus, which served as an anchor to a presently 
unknown crinoid. It is, as Springer (1917) suggested, 
analogous to Alcyonarian polyps, the pennatulids, which 
parallel crinoids in having three modes of attachment: 
branching roots, flat disks, and bulbs. 

The insertion of the stalk into the root complex, with 
its branching neurovascular system, and the repeated 
divisions of the roots to form the bulb walls and plates are 
conclusive evidence that the bulb is a specialized crinoid-

 root. The absence of mouth and anus show that it 
functioned as a secondary organ. 

The accepted suggestion that it was connected at its 
distal end to the column of Scyphocrinus is in fact sugges
tion, has not been documented, and awaits actual obser
vation of such an association before it can be accepted as 
scientific fact. The uncertainty with which Camarocrinus 
is assigned to Scyphocrinus gives support to the bulbs' 
distinction as an independent crinoid genus as first sug
gested by Hall in 1879. 

The stems' upward orientation in the outcrops (Fig. 
25), the geopetal structures that indicate an upward-
oriented majority (Fig. 24), and the unsorted sizes of 
bulbs found in the outcrops, unlike sorted floating orga
nisms pocketed together after death, are several facts that 
are consistent with the "anchoring root" conclusion of 
this study. 

In summary, the crinoid genus Camarocrinus appears 
to be the bulbous holdfast of an unknown crinoid whose 
stalk and crown were swept away by current and wave 
action upon the death of the individual (Fig. 26). The 
segregated bulbs, left behind in the muddy bot tom, grad
ually became mineralized, most in their original position 
of growth. 

The holdfasts are thus found today in the Haragan and 
Henryhouse Formations of the Hunton Group. F ig . 26. S c h e m a t i c r e c o n s t r u c t i o n of Camarocrinus. 
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