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Preface

As you can see, the Board decided to return to the old formdtifor t
year 6s EXPO Edition. The editors wi
responding to the Call for Papers in such a timely manner. The papers
represent a wide range of crinaelated topics contributed by our

members and our guest speaker, William Ausié/e would also like to

thank William Ausich for delivering the keynote address.

ABOUT THE COVER
Photo submitted by John Moffitt

The cover photo is of a new Pennsylvanian crinoid discovered by George
Wolf, Jr. at the Lake Brownwood, Texas spillwagsifThe specimen is
being donated to a repository.



Introduction to Crinoids

Chris Cozart

Crinoids are one of the life forms most sought after by fossil collectors. Their desirability as fossils
stems from their beauty and rarity as a fully articuladpdcimen, and from their widespread
occurrence throughout the fossil record. Over 1,000 genera of crinoids have been described, with

over 160 living.

Definition

A crinoid is an organism that is assigned to class Crinoidea, a class within the Phylum
Echnodermata. Echinoderms are a group of sea dwelling animals that have external skeletons made
up of calcareous plates, a water vascular system, and tube feet. Many echinoderms also exhibit a
pseudo pentameral or fageded radial symmetry. This fivdded symmetry may be expressed as

five or multiples of five. A modern starfish is a good example of these characteristics.

The characteristics, that, taken together, make a crinoid unique from other Echinoderms, are in their
specific body plan and life dg/ The crinoid body has a calyx, made up of a ball or cup shaped
group of plates located below arm attachments, collectively called the cup, and a flat to highly domed
group of plates located above the arm attachments called the tegmen. The cup emtbtgetmer

form the calyx, which houses the internal organs of the crinoid. The Arms that extend from the Calyx
have food grooves on the inside surface of the arms, with pinnules attached to the arm plates. Tube
feet attached to the pinnules act to ailend direct food to the food grooves on the inside surface of

the arms. Most fossil crinoids have a stem or column that connects the calyx to a holdfast structure.
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grappling structure. Other crinoids have cirri that attach to the base of the Calyx that function as legs
and permit the crinoid to be free ranging.
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Evolution

Crinoids first appeared by tmeiddle Cambrian. The earliest know crinoidEshmatocrinugrom
the Burgess Shale of British Columbia. Until recently, crinoids have been placed in four major
groups: The Inadunates, Camerates, Flexibles and Articulates. The Inadunate and Camog&tate cri

are first know from the early Ordovician. The Flexibles appear to have evolved from the Inadunates
by the middle Ordovician. Both the Camerates and Flexible crinoids became extinct at the end of the
Permian. The Inadunates survived briefly in®lthwer Triassic and appear to have given rise to the
Articulate crinoids. The articulate crinoids persist today.
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Life Style

In life, crinoids are filter feeders that either attach themselves to the sea floor with a cementing
holdfast,or hop along the sea floor using an anchor to stabilize them, or drift from place to place and
grapple onto other structures. Some have been drifters, such as Uintacrinus in the Cretaceous, and

others have attached themselves to floating logs for supfiuete have been entire colonies found

in the Jurassic of Holtzmaden Germany that display this lifestyle. Many modern crinoids walk on
short cirri that attach to the base of the calyx.

Individual crinoid species are adapted to specific ecological nidlasure adults feed in specific

zones. Some crinoid lay on the bottom. Most Paleozoic crinoids fed some short distance above the
seafloor, the distance determined by the length of its column. Since different species had different
column lengths, varigs species of crinoids could inhabit the same area at the same time, much like

vari ous
Likewise crinoid gardens could support different species of crinoidsnigedidifferent levels.

species
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Some species in a garden may have had columns of only a few inches or less, while others might be
as tall as 10 feet.

The diversity of species in a given crinoid habitat is driven by factors such as the amount of sediment
suspendd in the water, the strength of currents at various levels above sea bottom, the nature of the
substrate, presence of predators, etc.

Reproduction

Crinoid reproduction is understood from study of only a couple of modern crinoids. The
reproduction halé of these modern crinoids may or may not be good indicates of fossil crinoid
reproductive modes. However, they are generally consistent with the reproductive habits of other
Echinoderms.

Most crinoid reproduction appears to be sexed, though some Heodgie reproduction may have

been observed. Male crinoids expel gametes into the sea, which encounter eggs that have been
expelled by female crinoids. The fertilized eggs become dwamming larvae with bilateral
symmetry. After a brief period (daysveeks) the larvae settle to the bottom and metamorphose into

the adult stage. The settled larvae begin secreting their calcite skeletons and develop the adult 5
sided water vascular system. Sexual maturity is achieved in one to two years.

For moreinformation about crinoids, please see:

Boardman, R.S., A.H. Cheetham, and A.J. Rowell, (eds.), 1987. Fossil
Invertebrates. Blackwell Scientific Publications, Palo Alto, California.

Moore, R.C., and C. Teichert (eds.). 1978. Treatise on Invertebrate
Pdeontology. Part T, Echinodermata 2. The Geological Society of
America and University of Kansas Press, Boulder Colorado and
Lawrence, Kansas.



THESE ARE NOT THE CRINOIDS YOUR GRANDDADDY KNEW!

William I. Ausich
School of Earth Sences, 155 South Oval Mall
The Ohio State University, Columbus, OH 43210

INTRODUCTION

The Crinoid Treatise on Invertebrate Paleontologss published in 1978 (Moore and
Teichert, 1978), and this represented a pivotal juncture in the study of cribaidag the 1970's
crinoid paleontology research shifted from on|
include questions such as AWhy did the crinoi
mean?o Of ¢ o ur somg, betabse thdasea ate the samdoxconoids that sny grandfather
first showed me. However, crinoid research since 1978 has concentrated much more on the biology
of living and ancient crinoids, functional morphology, preservation or taphonomy of fossilisrinoi
phylogeny, evolutionary history, and various paleobiological questions aimed at understanding the
largescale evolutionary trends of this important group of fossils.

Thirty years later, we are beginning to write Bevised Crinoid Treatiselt will not only
include crinoids known in 1978, but the new volumes will include an incredible number of new
crinoids and a summary of the biological and paleontological advances in our understanding of
crinoids. This short contribution will outline briefly me of the recent changes to the basic
classification of crinoids and outline research needed to unravel the macroevolutionary history of
Paleozoic crinoids.

CRINOID CLASSIFICATION

The Treatise on Invertebrate PaleontolofiMoore andTeichert 1978) codiied a crinoid
classification scheme that was outlined in the 1940s by Raymond C. Moore and Lowell R. Laudon
(1943, 1944) (Table 1). However, immediately following its publication, questions about the 1978
classification began to emerge. This is the diseating aspect of committing the incredible effort
required to summarize what we know into a compendium, such asghgse Summarizing all
that you know immediately points out what you do not know. However, rather than a problem, this
is one of therimary strengths of @reatisevolume, because it sets the research agenda for the next
generation. So it was with the 19Z8noid Treatise | acquired my formal training during the 1970s
when theTreatisewas in preparation and in press. My generatoi the accumulated knowledge
of the 1978Treatiseand concentrated on the biology, paleoecology, phylogeny, classification,
taphonomy, and paleobiology of crinoids. Ho we
research approaches haveeralisplaced the need for fundamental discovery and description of new
faunas. This is more critical now than ever, especially for faunas that complete temporal and
paleogeographical gaps in the crinoid fossil record.



A biological issue that has enged in the past few decades is the viewpoint toward
classification. Changes in classification can be frustratiigWhy do t hey keep ¢
names?o0 However, these changes record a qu
evolutionary historyof organisms. The goal is to group together organisms that share common
ancestry rather than simply subdividing life into groups that look similar. Of course, the
evolutionary history of a group of organisms is only an interpretation of the availableadd
different workers may, and commonly do, have contrasting interpretations. Further, one of the
exciting aspects of paleontology is that new discoveries can revolutionize our thinking. This is
especially true for phylogenetic relationships.

With the Revised Crinoid Treatisenderway, the entire classification of crinoids is under
review. Inthe 1978reatise the class Crinoidea was subdivided into four subclasses: Camerata,
Inadunata, Flexibilia, and Articulata. The Camerata were divided furtiter the order
Diplobathrida (with two circlets of plates beneath the radials) and Monobathrida (with one circlet of
plates beneath the radials). Similarly, the Inadunata were divided into the order Cladid (with two
circlets of plates beneath the radjaad the order Disparida (with one circlet of plates beneath the
radials) (Table 1).

Changes at these subclass and order levels are underway. A consensus has not been reached
in all cases, and alternative hypotheses are emerging (Table 2). Thgreament on one
fundamental change in the classification of ¢
grouping of taxa. Therefore, the Al nadunat ao
not closely related, are elevatedhe subclass status (subclass Disparida, subclass Cladida) (Kelley,
1982, 1986; Simms and Sevastopulo, 1993; Ausich 1998a, 1998b).

In a similar manner, the classification of the cladid crinoids has been changed. In 1978 there
were three cladid suborderthe Cyathocrinina, Dendrocrinina, and Poteriocrinina, with the
Poteriocrinina being those cladid crinoids with pinnules (fine arm branches alternating from every
arm plate). However, we now know that pinnulate cladids evolved many times from different
arcestors, so the former suborder Poteriocrinina is not a natural evolutionary grouping with a
common ancestor. This has led to the elimination of the Poteriocrinina (Mcintosh, 1986;
Sevastopulo and Lane, 1988; Simms and Sevastopulo, 1993; Ausich, H8B#&)e subclass
Cladida now has only two primary subdivisions, the orders Cyathocrinida and Dendrocrinida
(combination of the 1978 Dendrocrinina and Poteriocrinina) (Table 1). Recognizing the multiple
evolutionary origins of the former Poteriocrininaige thing. Unraveling the complex evolutionary
history of the new Dendrocrinida is a considerable challenge and is one of the major tasks that must
be completed for thRevised Crinoid Treatise

Other proposed changes include the classification of tiestacrinoids, about which we
know the least. Most specialists no longer recognize the Burges€Eshatatocrinugs a crinoid,
and the corresponding subclass is eliminated from the Crinoidea as conceived by Moore and Teichert
(1978) (Ausich and Babckgc 1998; but see Sprinkle and Collins, 1998). Also, the Coronata,
previously an order in the Inadunata are now
to blastoids and rhombiferans than to crinoids. The exact position of the Hybocrhideads to
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be determined. The 1978 Treatise also listed the Class Hemistreptocrinoidea, and this group is no
longer recognized (Arendt and Rozhnov, 1995).

New Ordovician crinoid subclasses proposed since 1978 include the Aethocrinea (Ausich
1998b) andhe Protocrinida (Guensburg and Sprinkle, 2003). The Aethocrinea is a grouping of
Early and Middle Ordovician crinoids that have three circlets of plates below the radial circlet, thus
they are four circlet crinoids (typical crinoids have a total of thiee plate circlets). The concept
of the Aethocrinea is not universally accepted. The Protocrinida includes a group of newly
discovered, highly unusual Early Ordovician stalked echinoderms with numerous, irregular circlets
of plates and a style of galgrowth unique among crinoids. The position of these organisms on the
crinoid phylogenetic tree is uncertain.

Perhaps, these changes and alternative classification schemes appear a bit arcane, and one
wonders who really cares about such things? Howeve t odayds phyl ogenet
classification actually records the unfolding of the evolutionary history of a group of organisms.

This approach not only gives us names to call groups of organisms; but it also enables us to solve the
Awho, whenandvhwehyo of evolutionary history.

CRINOID EVOLUTIONARY FAUNAS

Baumiller (1994) and Ausich et al. (1994) identified three distinct macroevolutionary faunas
during the Paleozoic (Figure 1). During the Ordovician, crinoid faunas were typically chaedgter
both in dominance and diversity, by diplobathrid camerates, disparids, and hybocrinids (Table 1)
(Figure 2). Also, other groups of pelmatozoans, such as rhombiferans, paracrinoids, or diploporans,
commonly ceoccurred with Ordovician crinoids. Thgsthe Early Paleozoic Crinoid Evolutionary
Fauna (CEF). The en@rdovician extinction event was the second most devastating collapse known
in the marine biosphere. Along with many other organisms, crinoids suffered severe extinctions; and
when the Siluan crinoid faunas recovered they had a very different composition. This new fauna
was the beginning of the Middle Paleozoic CEF. The Middle Paleozoic CEF existed from the Early
Silurian through the middle Mississippian, and these faunas were commanipated by
monobathrid camerates, cladids, and flexible crinoids (Figure 3). Finally, during the Middle
Mississippian, the Late Paleozoic CEF emerged with assemblages dominated by only cladid crinoids
(Figure 4).

In recent years, a primary focus of clithoesearch has been to develop an understanding of
the Ordovician origination of crinoids, the transitions between Paleozoic CEFs, and the origination
of the subclass Articulata, which are the g@ateozoic crinoids.



RESEARCH QUESTIONS

In order to tilly understand the evolutionary history of crinoids, we need to understand the
transitions between the CEFs. How and why did these transitions occur? What was the evolutionary
tempo and mode during the transitions? Are there commonalities amongéhgoina or are each
of these a unique episode in Earth history? Emphasis on these boundary intervals in no way
diminishes the importance of learning more about crinoids between boundaries, because commonly
the faunas and their adaptations between boiesdaere ultimately responsible for the survival or
declines during the periods of crisis and change.

Crinoid originsd A traditional view is that the dominant evolutionary trend among
Paleozoic crinoids is the reduction in the number of plates in the CHiys is true in many, but not
all, cases. A corollary of this view is that the oldest crinoids must have had many calyx plates. This
is an area of active research, and a consensus among crinoid workers does not exist. Various
interpretations are bed on differing approaches to understanding morphology and marvelous, new
Early Ordovician faunas. The addition of the Aethocrinida and Protocrinida mentioned above reflect
two alternative views of early crinoids. In part, what is needed to resolgustion is even more
new Early Ordovician crinoid faunas. Learning more about the morphologic diversity of early
crinoids will certainly help. Itis also important to understand the echinoderms from which crinoids
arose. Rhombi f e eduoasteroidéihave allleéen arguet! 0 bedhe dinsetitor
of crinoids. Understanding the morphology of the direct ancestor of crinoids is key to unraveling
early crinoid evolutionary history.

EndOrdovician extinction® In 1978, the largest gap inuo knowledge of Paleozoic
crinoids was between the Upper Ordovician (for example the Cincinnatian faunas) and Middle
Silurian faunas (such as the Waldron Shale and the dolomite faunas of the Great Lakes region). This
was a worldwide concern, because thd ef the Ordovician was a major glacial epoch. Large
southern hemisphere glaciers grew, and sea level in the oceans fell accordingly. As aresult, there are
very few rocks anywhere in the world that record latest Ordovician to earliest Silurian shallow
marine faunas. The only solution was the discovery of new faunas so that we can understand the
transition between the early Paleozoic CEF and the middle Paleozoic CEF. A focused effort yielded
amazing results. In North America, Brian Witzke (1981), Hickert and Carl Brett (2001), |
(Ausich, 1984, 1986a, 1986b, 2005), and others have done much to fill this gap, with important new
faunas from lowa, New York, Ontario, Ohio, and Quebec. Approximately 140 Early Silurian genera
are now known, whereas onl9 percent of these were recognized in 1980 (Figure 5). Now that new
faunas have been discovered, the focus of current research has changed to understanding the
character of this macroevolutionary transition, and preliminary results suggest that ibwgmdexc
transition of adjustment between evolutionary faunas, from diplobathrid and disparid crinoids to the
cladids, monobathrids, and flexibles of the middle Paleozoic CMF. Crinoids did suffer a mass
extinction (Peters and Ausich, 2008), but the comiéeteal transition took considerable time to be
completed.

Middle Mississippian transitiond In contrast with the previous evolutionary transition
which was noteworthy because of the lack of data, understanding the middle Mississippian transition
betwea the middle Paleozoic CEF and the late Paleozoic CEF has been hampered by too much

9



information. By 1980 we knew 92 percent of the Lower Mississippian crinoid fauna from a total of
approximately 1000 (Fig. 6). There are many species that need to beednarid many generic
definitions are not precise. The middle Mississippian transition occurred largely between the late
Osagean and early Meramecian. For those familiar with the Mississippian stratigraphy in the
Mississippi River Valley, this is betwedine lower and upper parts of the Warsaw Formation. In
contrast to the en@rdovician, this transition was not caused by a mass extinction. Even more
surprising is that this change occurred in association with thignalmaximum crinoid diversity
(Kammer and Ausich, 2006). Rather than mass extinction, this change was an interval of relatively
rapid evolutionary turnover (Ausich et al., 1994). Although this transition affected other crinoid
groups, to a great extent, this transition was a shift bettfeetwo major groups of pinnulate
crinoids, monobathrid camerates to pinnulate cladids. The task at hand now is to correctly identify
the genus assignment of all Mississippian crinoids, so that their true temporal and geographic
distribution is known. UWfortunately, this work will result in the generic reassignment of many
familiar crinoids, including placement into several new genera.

Rise of modern crinoidd The end of the late Paleozoic CEF is the most poorly understood
of these changes but, arguaglilye most important. Advanced, pinnulate cladids dominated late
Paleozoic faunas. How did the p&sleozoic fauna evolve at the close of the Permian occur? This
is the modern fauna composed of the . Asgnilarcul at e
theme is repeated for this interniahot enough faunas are known, and this change occurred in
association with mass extinctions. Thehd r mi an was t he most signif
biosphere known. As many as 82 percent of generd @xtinct at the close of the Paleozoic (Erwin,
2006).

Current research concerning this interval of crinoid history needs to determine the oldest
articulate crinoids. How far, if at all, did the articulate lineage extended into the Paleozoic? Do all
of the postPaleozoic Articulata share a common ancestor? Alternatively, was the articulate
condition evolved in more than one lineage of Permian crinoids, thus rendering the Articulata not a
single evolutionary grouping?

CONCLUSION

Today, paleontologist are asking very different questions than they did in previous
generations. Regardless, robust answers can only be achieved with the discovery of new fossils.
New faunas during critical intervals of change need to be discovered. Further knowledgengf ex
faunas also needs to be expanded to better understand their paleoenvironmental distribution, detailed
morphology, and ontogeny, which will provide the framework with which to understand episodes of
macroevolutionary change.
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Table 1. Order-level classification from Moore and Teichert (1978).

Class Crinoidea
Subclass Echmatocrinea
Order Echatocrinida
Subclass Camerata
Order Diplobathrida
Order Monobathrida
Subclass Inadunata
Order Disparida
Order Hybocrinida
Order Coronata
Order Cladida
Subclass Flexibilia
Order Taxocrinida
Order Sagenocrinida
Subclass Articulata
Order Millericrinida
Order Cyrtocrinida
Order Bourgueticnida
Order Isocrinida
Order Comatulida
Order Unitacrinida
Order Roveacrinida
Class Hemistreptocrinidea
Order Hemistreptcrinida
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Table 2. Order-level classification from Moore and Teichert (1978).

Class Crinoidea
Subclass Protocrinoidea
Order Protocnoida
Subclass Aethocrinidea
Order Aethocrinida
Subclass Camerata
Order Diplobathrida
Order Monobathrida
Subclass Cladida
Order Dendrocrinida
Order Poteriocrinida
Subclass Disparida
Order Eustenocrinida
Order Maennilicrinida
Order Tetragonocrinida
Order Homocrinida
Order Calceocrinida
Order Myelodactyla
[note additional disparid orders need to be names]
Subclass or Order Hybocrinida
Subclass Flexibilia
Order Taxocrinida
Order Sagenocrinida
Subclass Articulata
Order Millericrinida
Order Cyrtocrinida
Order Bourgueticrinida
Order Isocrinida
Order Comatulida
Order Unitacrinida
Order Roveacrinida
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CRINOID MACROEVOLUTIONARY FAUNAS (CMF)

Permian

ADVANCED CLADIDS Pennsylvanian Late Paleozoic CMF
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Figure 1. The three Paleozoic Crinoid Evolutionary Fanuas (CEF).

NAMING HISTORY OF LOWER SILURIAN CRINOID GENERA

1.00
0.90 1

0.80 1
0.70 1
0.60 ~

0.50 1
0.40 1
0.30 1
0.20 1

Cumulative Percentage

0.10 1
0.00 -

1840- 1860- 1880- 1900- 1920- 1940- 1960- 1980- 2000-
1859 1879 1899 1919 1939 1959 1979 1999

Years

Figure 2. Cumulative percentage of the naming of Early Silurian crinoid gene
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NAMING HISTORY OF LOWER MISSISSIPPIAN CRINOID GENERA
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Figure 3. Cumulative percentage of the naming of Middle Mississippian crinoid genera

Figure 4. locrinus subcrassulleek and Worthein a representative disparid from the Early
Paleozoic CEF. Specimen from the Upper Ordovician (Cincinnatian) of southwestern Ohio.
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Figure 5. Onychocrinus exsculptiigyon and Cassedaya representative
flexible from the Middle Paleozoic CEF. Specimen from the Middle
Mississippian of Indiana.

Figure 6. AesiocrinudMiller and Gurleyi a representative advanced cladid from
the Late Paleozoic CEF. Specimen from the Pennsylvanian of Kansas.
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150 YEARS OF COLLECTING CRINOIDS AT THE UNIVERSITY OF
IOWA PALEONTOLOGY REPOSITORY

Tiffany Adrain
Collections Manager, Paleontology Repository
Department of Geoscience, University of lowa,
121 Trowbridge Hall, lowa City, IA 52242.
tiffany-adrain@uiowa.edu

INTRODUCTION

The University of lowa Paleontology Repository is home to over 1 million fossils from all geological
ages and with worldwide coverage. A large part of this collection is what | like to refethi® as
Midwest Crinoid Collection. It contains more than 50,000 specimens collected over the last 150
years by well known fossil collectors and paleontology researchers including Samuel Calvin, Frank
Springer, Charles Belanski, Lowell Laudon, Harrell Strim@leristina Strimple, Calvin Levorson,
Arthur Gerk, Amel Priest, and Glenn Crossman. By far the largest volume of material is the Glenn
Crossman Collection bequeathed to the Repository in 2002. It contains over 1000 specimen lots, is
valued at approximatgl$100,000 and weighs 10 tons!

HISTORICAL COLLECTIONS

The Paleontology Repository grew out of the University of lowa (then State University of lowa,
hence our SUI acronym) Cabinet of Natural History which was created by an 1855 Act of Legislature
to hause specimens collected during geological surveys of lowa. The first official surveys were done
by David Dale Owen between 183851, as part of a federally sponsored reconnaissance of 11,000
square miles of mineral lands in Wisconsin, Minnesota, and (Bviar 1996). Crinoid specimens
collected during that time and published in
holotypes (specimens used to define a new species) of crinoids flatyasnus burlingtonensis,
Cyathocrinus iowensis and Mistpcrinus evansiirom Burlington, lowa, are in the Field Museum
(Golden and Nitecki 1972).

In total, the Midwest Crinoid Collection contains nearly 3000 type specimens that are either primary
types, or figured or mentioned in over 160 scientific padérs earliest published crinoid specimen

is SUI 3423 (figure 1) collected from the Pennsylvanian of SW lowa by Charles White, State
Geologist from 1864.869, and described by White and Assistant State Geologist, Orestes St. John
as the holotype dflydreiorocrinus verrucosué/Vhite and St. John 1868).

Few specimens from the early geological surveys (Owen, Hall, White) remained or were deposited at
the University and when Samuel Calvin (18431 1) was recruited in 1873 as Acting Professor of
Natural Scienceral Curator of the University Cabinet, he was dismayed at the lack of good
specimens available for teaching. Calvin made his personal collection available and obtained funds
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($150!) from the University to collect specimens from Canada, New York, Laké/&ssachusetts,

Long Island, New Jersey, Ohio and Indiana. Under his direction the collection was firmly developed.

The Paleontology Repository Archive contains
and includes records &ucalyptocrinusSaccocrinus Rhodocrinusand Glyptocrinusspecimens

from the Silurian of Racine, Wisconsin, and Waldron, Indiana, but only one specimen froin lowa
Agaricocrinusamericanushi ch Cal vin notes as a fiHead with
Gr o u p, ngtonB WCallinilater used photographs of many specimens, including crinoids from
Burlington, to illustrate a | aboratory book no
Repository has two student c oplasemteswritemnnextt8 98 an
each photograph. Mat ching up Calvinbés photos ¢
would make an interesting project.

Frank Springer (1848927) was one of the great crinoid workers of the lat2at@l early 28

centu i es al ong with Charles Wachsmuth, and their
2001). Springer was born in Wapello, lowa, graduated with a law degree from the University of lowa

in 1866, and while still a student, studied geology and paleontalitly White and St. John at the

Geological Survey office (no geology classes were available at the University at that time). While
professionally an attorney, Springer collected and studied crinoids with Wachsmuth in his spare
time, and spent the lattgrart of his life conducting research on crinoids at the Smithsonian
(Anderson and Furnish 1983). His magnificent crinoid collection and library were donated to that
museum, but he also donated his lowa-type specimens to the University of lowa (fig@je A

selection of these is on display at the Des Moines Historical Society Museum in Burlington.

Two other historical collections are the Belanski and Laudon collections. Charles Herbert Belanski
(18971929) was an authority on Devonian fossils and théwédst Crinoid Collection contains

hundreds of thousands of his specimens including, for example, several spébtsggstdcrinus

from the Cedar Valley Limestone of lowa, all with meticulous locality and stratigraphic data. Many

of Bel anskiée sl aslpeelcd dnefntsy ppged0 but Bel anski died |
of mustard gassing he had suffered in WWI and they were never published. Belanksi was a protégé

of University of lowa professor A. O. Thomas, who encouraged him to study palgyraotbhired

him as curatorinthe Univergitb s museum in Ol d Science Hall

Lowell R. Laudon was a University of lowa graduate (BS 1928, MS 1929, PhD 1930) who became

an expert in Mississippian crinoids and a faculty member at the Universities of Tutsaskeand

Wisconsin Madison. Fox Network anchorwoman Greta Van Susteren, a graduate of Wisconsin
Madi son, cl aims that Laudon6s field class was
specimens of thirtghree new crinoid species from lowa thaudon described are housed in the
Paleontology Repository (Laudon 1933, 1936, Laudon and Beane 1937), along with thousands more
specimens of all types of fossils that Laudon donated while a student. On his retirement in 1975, he
donated half of his coligion to the Paleontology Repository, including over 40 boxes and 21
drawers of AMi ssissipian crinoids etc.0 (Laudo
collection to WisconskMadison.
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1) (above) SUI 342Bydreionocrinus
verrucosus (White and St. Jmn,
1868). Pennsylvanian, lowa.

2) (right) Frank Springer specimen wit
original? labelPlatycrinus burlingtonensis
Owen and Shumard, 185Mississippian,
Burlington Limestone, Burlington, lowa.

THE STRIMPLE CONNECTION

A large partof the pre2000 crinoid collection was acquired for the Paleontology Repository by

Harrell Strimple, curator from 1962 to 1980, through his collaboration with local collectors such as

Amel Priest of Peru, lowa, Cal Levorson of Riceville, and Art GerkleaC_ake, and through his

work with University of lowa students such as Dennis Burdick and Terry Frest. Strimple was one of

the most productive setfained paleontologists of all time, publishing nearly 300 scientific papers

and making a major contribota as an author of the Treatise on Invertebrate Paleontology
(Crinoidea) (Anderson and Furnish 1983). The Midwest Crinoid Collection contains 1470
specimens, including 147 holotypes, that are <c
1975; Stimple & Moore 1969, 1971, 1973; Burdick and Strimple 1971, Warn & Strimple 1977,

Frest & Strimple 1977; Frest et al. 1979; Brower & Strimple 1983; Lewis & Strimple 1990).
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Strimple often named new species after local fossil collectors,Rhgdocrinitesbeaneiafter
Bernice H. Bean& alceocrinus gossmaafter Brian Gossmagremacrinus crossmaaiter Glenn
Crossman, an@remacrinus gerkafter Art Gerk (Strimple 1965, Brower and Strimple 1985).

The reputation Strimple gave the Paleontology Reposit®eysuitable place to deposit collections
was continued by Julia Golden (Collections Manager, 24RIB) and under her stewardship the
collection received its largest crinoid donations from Crossman, Gerk, Levorson, C. Strimple, and
Priest

3) SUI 47553Cremacrinus gerki 4) SUI 4756 Cremacrinus mssmani
Brower and Strimple, 1983. Brower and Strimple, 1983.
Ordovician Dunleith Fm. Near Ordovician Galena Group. Near
Decorah, lowa. Owatonna, Minnesota.

Arthur V. Gerk and Calvin O. Leverson were two lowa collectors who worked closely together and
with Harrell Strimple. Both collected a wide range of fossil taxa from the Devonian Lime Creek,
Shell Rock and Cedar Valley Formations, Mississippian G#nCity Formation, and the Ordovician
Makoqueta and Galena Groups (e.g., Strimple and Levorson 1971, 1973). Among the thousands of
specimens they donated to the Paleontology Repository are exquisite and unusual Ordovician
echinoderms (Anderson and Furnigd®83). Their records of the stratigraphy of the different
formations they collected from are remarkable for their detail and professionalism. Levorson and
Gerk were jointly awarded the Harrell L. Strimple Award by the@atological Society in 1987.

The Amel Priest Collection contains over 500 specimen lots, mostly crinoids from the Burlington
and Gilmore City Formations. Priest was an avid collector who worked closely with Strimple. Part
of his collection is at Luther College in Decorah, lowa.
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THE CROSSMAN AND C. STRIMPLE BEQUESTS

Since 2000, two major crinoid collections have been bequeathed to the Paleontology Repository.
Glenn Crossman collected fossils for more than 20 years and amassed a huge collection
predominantly of Paleozoic echinodermanir sites within lowa and nearby southern Minnesota,

with a significant collection from one site in
the focus of research by Dr. James Brower (Syracuse University), who has described many new
speciesn theJournal of Paleontologipased on the collections (Brower 1992, 1994, 1997, 1999).
Many of Crossmanés previously donydgeg3Mfigarpde ci me n
nontypes).

The holotypes from Crossmands previous donati c
Echinoid:

SUI 42700Bothriocidaris maquoketenstsolata et al., 19770rdovician, Fort Atkinson
Formation, from Fort Atkinson, Winneshiek Co., lowa

Crinoids:

SUI 52177Drymocrinus strimpleBrower, 1997. Upper Ordovician, Maquoketa Formation,
from nea Ossian, Fayette Co., lowa

SUI 80031A Caleidocrinus (Huxleyocrinus) gerirower, 1992. Middle Ordovician,
Dunleith Formation, from Burr Oak, Winneshiek Co., lovwlliected by Brower &
Crossman).

SUI 80157Euptychocrinus skopaidrower 1994. Middle @lovician, Dunleith Formation,
from Pederson Quarry, Fillmore Co. Minnesota

Rhombiferan:

SUI 80258Pleurocystites strimpl&rower, 1999. Middle Ordovician, Dunleith Formation,
from Burr Oak, Winneshiek Co., lowa.
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L-R: 5) SUI 527Drymocrinus strimplei,
Uppea Ordovician, Maquoketa Fm. Near
Ossian, lowa. 6) SUI 80031@aleidocrinus
(Huxleyocrinus) gerkDrdovician, Dunleith
Fm. Burr Oak,lowa. 7) SUI 80157
Euptychocrinus skopaip®©rdovician,
Dunleith Fm.Pederson Quarry, Minnesota.

Whenever notification of a bequéstreceived, immediate action is necessary to secure funds to
assess, pack, transport, unpack, house, organize, curate and care for the collection, even if the
bequest has been planned for some ti me. Gl enn
tavell ed to Riceville, with Juliebds husband, S
material there was, what quality it was, whether it was appropriate for the Paleontology Repository
collection, and plan how we were going to get it back toaldty. Julie knew it was a big

collection, but | think we were both amazed at the extent of it. Boxes and boxes of material on
shelves, tables, and in cabinets in three buildings (house, garage and barn)! We made a very basic
inventory and took photographFortunately, we had a grant from the National Science Foundation

for which we were able to apply for a supplement to move the collection back to lowa City. The size

of the collection meant that it was not feasible to get student volunteers to Rioewall#ay or two

and Julie opted for a professional moving crew. Unfortunately, the Repository did not have
immediate space for the collection! Luckily the lowa Geological Survey had just built an addition to

their Oakdale campus facility and we were ablestore the collection on open shelving there
temporarily (temporarily meaning three years in this case).

The Crossman Collection consists of 900 trays (beer flats)atérral, 250 slabs and 150 bulk
collections (sacks, buckets, and boxes). The bulk of the collection is Paleozoic echinoderm material,
with a few samples of trilobites, brachiopods, vertebrates and plants. Our first task was to organize
the collection. Ousupplemental grant employed graduate students for a semester and over the
summer to physically organize the collection stratigraphically, and then grade the material. Danielle
Shapo and Tin Wai Ng organized the entire collection in stratigraphic ordeh mieiant looking
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through every box to find labels and locality numbers marked on specimens, and interpret
abbreviations or |l ook up |l ocality numbers in G
every beer flat, slab, sack and specimen tray aeated an inventory of the collection noting
identification (if any), geologic age, and collecting locality. Then she went through the collection

again and assigned preparation grades to the specimen lots as follows:

GRADE 4: prepared, identified, with futhcality and stratigraphy information
GRADE 3: prepared, unidentified, with full locality and stratigraphy information
GRADE 2: unprepared, unidentified, full locality and stratigraphy information
GRADE 1: unprepared, unidentified, missing some infaiona

GRADE 0: unprepared, unidentifiable (fossil not visible), with or without information

8) Left. Part of the Crossman Collection it
Gl ennbés garage at |

9) Above. A typical drawer of curated

specimens in the Ul Paleontology
Repository.

24



This scheme allows us to tackle the curation of the collection in a systematic way. First of all we
curated grade 4 material. This was very easyl éiseainformation was available. We extracted the
grade 4 material and organized it by taxon, age and identification in cabinets in our Oakdale campus
storage facility, so that we could determine how much space we would require to incorporate it into
our Trowbridge Hall collection. At this current time we estimate 4 double door cabinets will be
required.

Meanwhile, in 2003, we received another large bequest (>1000 specimen lots, but smaller in volume
than the Crossman bequest) from the estate of ChriStimaple, the widow of late Repository

curator, Harrell Strimple. Christina Cleburn had been introduced to crinoids by B. H. Beane and later
discovered a significant crinoid locality in the La Salle Limestone (Pennsylvanian) of Illinois and
through that dicovery met Harrell. Harrell joked that people said he married Christina to get her
crinoids, but that in reality she married him to get them back (Anderson and Furnish 1983). Again,

ti me was of the essence deal iwedhadwnoughfunGshnrourst i n a
National Science Foundation grant to pay for professional movers to bring the collection from
Christinads house in lowa City to the Survey b
visited Chr i s ninverdodysaggen upspgecimensdhadteverain disintegrating boxes

in the basement, and determined where we would put the collection. Once the collection was moved,

we made it available to an apprai serrasaffort he f a
tax purposes. As the receivers of the bequest, we were not involved in the appraisal any further as

this would have been a conflict of interest. We were able to accommodate the C. Strimple collection

in the Repository (individual specimens thad been stored in cabinets) and the Oakdale campus
storage facility (basement and bulk samples). Rocks and minerals that were not within the
Repositoryb6s coll ection scope, were accepted L

Next we started acquiring additial space for the Crossman collection in our Oakdale campus
storage facility. This involved two years of negotiations with University Facilities and the College of
Dentistry who occupied the rooms we wanted. Finally we persuaded Dentistry to reorgainize th
facilities and vacate arbom complex. In the meantime we also applied for a new grant from the
National Science Foundation to digitize parts of the Paleontology Repository collections and, among
other things, to complete an inventory of the C. Stap@rossman, and Priest collections. Through

this grant we were able to purchase temporary shelving for the Crossman Collection and hire
students to move it from the Survey building to the Oakdale campus storage facility during the
Fall/Spring of 2006/207, taking care to keep the collection in the order it had been organized in the
Survey building. This was no easy task, and could not have been done without the help of many
student volunteers who gave their time, muscles and vehicles, in exchangerfeaimnend a lunch

or two.

Students employed under our Computerization grant have made inventories of the Crossman, C.
Strimple and Priest Collections, and the Crossman inventory which was completed first has been
made available to several researchers|udiog Jim Brower who is now studying some
Pleurocystitespecimens from the collection. Forest Gahn (Brigham Young University, Idaho) and
Colin Sumrall (University of Tennessee) have visited the Paleontology Repository several times and
have helped orgaxe and identify specimens and lithologies in the C. Strimple and Priest collections.
Compared to the Crossman Collection, these two collections pose the greater challenge for
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documentation as many speci mens astobédfanhreal e any
use to paleontology researchers, they must have at least good locality data. Stratigraphic data is very
desirable but often can be deduced from the locality, and identifications can be made by specialist
researchers. Only occasionallyhen localities are known for a very diagnostic lithology or suite of

fossils, can locality be deduced, and even then there is always slight doubt that can tinge the
specimensd6 usefulness for research. otdlitestonor s
this can narrow down possibilities, but doesn
collectors or purchased material. In cases where there is no information, and after consultation with
specialist researchers (e.g., the specimen igametexceptional preservation/research interest),
specimens with no data may be transferred to the teaching collections (we have 3 grades of teaching
collection), donated to other schools for their teaching collections, or used in the Millie and Sam
Fossi Hunt sand box. The Paleontology Repository will not sell the specimens or use them for
anything other than educational purposes.

NEXT STEP: IDENTIFICATION, PREPARATION AND INVESTIGATION

The Crossman Collection is now organized, inventoried, ancehgsotrary labels giving as much
information as is available. The next step is to catalogue individual specimens. This means assigning

a unigue number to each specimen, entering identification, locality, age, and collector data in the
specimen catalogue, ptographing new species or outstanding specimens and making all the
information available otine. We can start this immediately for Grade 4 specimens, but need
specialist help with identifying most of the material, and also need to prepare specimens where
necessary. Grade 4 specimens need to be incorporated into the collection stored in the Paleontology
Repository, which requires major reorganization of the existing echinoderm collection to
accommodate them. Our next goal is to acquire funding for a ngwem t : ADevel opmen
Mi dwest Crinoid Collection. o0 For this project
an undergraduate student to assist with organization and cataloguing; bring in crinoid researchers to
identify species and lithogjies, and purchase musegtandard storage for specimens currently
stored onopes hel vi ng at t he Oakdale campus storage
accommodate the entire collection in the Paleontology Repository in Trowbridge Hall we need to
upgrade our Oakdale campus storage to allow better access to, and organization and preservation of,
specimens. We hope to develop a preparation area with equipment and a fume hood, and learn
preparation techniques, by training at the Field Museum. Anamltreomponent of this project

could be a series of summer workshops for students and enthusiasts to learn or practice specimen
preparation and crinoid identification. This will be the third grant these bequests have been included
in, illustrating how a doation can grow into a very large project that can include students,
researchers, enthusiasts, school children and the public. Watch this space!
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A Crinoid Bank in the Mississippian of Eastern North America

Thomas Williams

Crinoids were virtually not all that long ago thought of as being extinct. However, if
you were to go diving in places such as the Great Barrier Reef, the Straits of
Florida, the Bahamas, Figi, Truk atoll, the Red Sea, and oth&alsle areas you

will find living crinoids. Crinoids in these areas are found associated with reefs, in
lagoons, and in deeper waters over 300 f&xtcasionally, such as in the Straits of
Florida crinoids have been found living on bare rock basicallybglthemselves.
They look similar to what is preserved in the fossil record but do differ with some
crinoids having up to thirty two arms and some only five afisess, Ausich, Brett,
Sims 1999).

The Chesterian age units of Eastern North America are mgdef significant
amount of |l i mestone and shalebs and geol oc
carbonate platforms. (Pashin 1993 and others) In the eastern portion of North
America the carbonate platforms occurred in Northern Alabama, Kentucky, Indiana
andlllinois. The carbonate platform in Northern Alabama has been described as a

bank which is a part of a reef complex extending across the northern portion of the
state. As described by Selley 1985 a-bank i
depositioral topographic high of nomesistant wave material, e.g. an oolitic shoal, a
coquina bank, or a mbMaresimply put @ nreef is a buddupglad b r i s .
biological skeletons and related material which can include crinoidal deResfs

and reef tpe deposits which a bank is are typically found in the Paleozoic shallow
tropical seas in neritic environments of normal marine conditi@erall, you tend

to find Paleozoic crinoids and their associated fauna in continental shelf waters
meeting that hae s peci fi c requirements for t heir
crinoids prefer colder deeper water environments (Bailey 2007, 1977).

Reef environments today occur for the most part occur in shallow tropical seas in
settings such as the Great Barrier Redf Australia or the Bahamas in the
Caribbean. There is a known exception off the coast of Norway which occurs in
colder deeper water. Reefs typically have four basic parts that include a back
reef/shelf lagoon, the reef flat itself which can include growiagf rock and a reef
front and a fore reef. (Seeley 1985). Pieces of a reef can be assembled with these
basic parts or include other entities such as barrier islands. Today we classify reefs
into three basic types; fringing reefs, barrier reefs, and at8lrrier reefs are long
structures separated by a lagoon from the ladnging reefs are long structures
that stretch out parallel to the coast but with little or no space to the lamsthird

is what is referred to as an atoll which is a circulaustured reef usually involving

an island or some sort of structure such as a volcano. This type of structure is
common in the Pacific ocean today. Atolls contain a large lagoon inside of the
circular structure. The circular structure can be built up ilw level islands or
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structures just below the surface. (Seeley 1985) It is the lagoons and the off shore
environments with the right conditions that provide habitat for crinoids past and
present (Bailey 1978, 2007).

PalecEcological conditions for crinods

Crinoids are suspension feeder organisms in other words filter feedbese are
organi sms as defined by Bailey 2007 as, n o
food from fluid usually waterMost marine or suspension feeder consumes small
plankton (microscopic algae, animals and plants or organic detrit8ejne of the
materials may be living, others may be dead or decayed; other particles may be
feacel debris. o Crinoids as filter feeders
this survivalmechanism which places their position in the fossil record as well.

This helps us in the study and collection of crinoiahs knowing where we may
encounter them in the fossil record.

Open marine conditions begin with the salinity content of the oceaifivtg®eich
typically will means a salinity content of greater than 30% salinity, however the
water must become too saline over 40%his type ofsalinity classification is
referred to as ultrdnaline. The creation of brine or brackish water environment
through either restrictive conditions or the introduction higher salinity or freshwater
will create unsuitable conditiond®?aleozoic crinoids also needed relatively warm
above 20 degreeBelsiusfor optimum conditions. This probably for the most part
limited them the euphotic zone the top 100 meters of the neritic zone. This area is
part of what is called the continental shelf also were the light requirements of the
euphotic zone will also apply (Bailey 2007, Paleoecology WIU class notes 1978).

Turbidity is sinply the amount of material suspended in the water which includes
both organic and in organic debriM/ater that is too turbid inhibits light penetration
even in shallow waterTurbidity is a problem for filter feeding organisms especially
sessile forms olife forms with slow mechanisms for transport themselves out of the
cloud. Typically crinoids are going to be found in clear water with low turbidity.
Therefore an influx of too much silt and clay can over whelm the filter feeders
perhaps even resulting imapid burial of the crinoids presenfthis may even cause

an oxygen deficiency in an area causing an even faster burial (Bailey 2007,
Paleoecology WIU class notes 1978).

Typical organisms associated with crinoids include organisms such as corals both
colonial and solitary, bryozoans, and other miscellaneous falinese three groups

of animals are sessile types of organism with similar living requirements and thrive
along with crinoidsHowever, they too are bounded by the same kind of conditions
and arecommonly found intermixe with crinoids.One could conclude from this
that introducing water and materials outside this narrolerance range to these
organisns causes their elimination from this particular area at least temporally.
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Geologic Time Franme and Deposition Environments of the Platform

During this time of the Mississippian, Northern Alabama and areas that stretched
through out the Midwest of what is now the United States the former Laurentia
continent of the Paleozoic Erdhis area was irropics with shallow warm water
near the equator similar to existBectonic influences included the up rising of the
Appalachian Mountains from the collision of Africa and the North
American/Laurentia continents to the east. Other more local influenocdsass the
Nashville dome, the Ouachita mountain, and farther north the continued formation
of the Illinois and Michigan basins.

It was the rising of the mountains any other tectonic activity that provided possible
sources of the necessary sediment foe formation of the carbonate platform/bank
that were formedThe carbonate platform of Northern Alabama appears to have
depositional environments that have been created as a result of two orogenic belts,
the Appalachian and OuachitéPashin 1993A platform or bank with clastic and
carbonate tidal flats began in Kentucky and followed the orogenic belts into
Alabama but thins rapidly to the southwest of this area (Chestnutt and Ettleson text
fig. 4 bul. 330) (Pashin 1993).

Moving outward from the tidal #Ht areas, the environment grades into the Bangor
Glen Dean formations sand belt that is a platform or bank which contains a lagoon
and shoals areas, see figures 1 andl?e lagoonal environments that contained the
shoals created good conditions for crideiand other echinoderm&hoal type
environments provided more stable substrates for crinoids stem attachihment.
addition, shoals provide the necessary currents required for-fitleding organisms

see figurel. These areas tended to be of higher era@rdyhave access to nutrients
being carried up from deeper watélrhe crinoids living on these shoals would be
controlled to some point by the wave base action from the open odeassil
evidence from different types of deposits show that crinoids may baea present

in more shallow areas such as intertidal zones and shallower portions of the lagoon.
This is provided enough water and nutrients were present to sustain life in shallower
water. However, from fossil evidence crinoids appear more commonlyertain
zones that provided the best combinations for entire crinoid banks to develop.
Larger crinoids in particular would need some depth below the wave base where
actions from waves coul dnot smash t hem
However, the fosi$ record revealscrinoids regenerated arms when this occurs,
therefore, crinoids in a more rugged area gmssible. So their best areas of
existence in a certain place would constitute a balance of the all of the factors
present (Chestnutt, Ettensohn 299

Out side of the Glen DeaBangor sand belt grades into the open marine areas of the
HartselleHardinsburg formations which contain various geologic materials from
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sandst ones Thraugheut this aréas harrier islands existed composed of
units such as the HartselleThese islands essentially were large sand bars as
evidence from large sandstones of the Hartselle formatlanother cases these
sands would simply create a sand bar below keeping the open ocean from directly
crashing into lagoon shad areas providing some level of protection, however, sand
bars do migratelt is evident from the units contained within the Bangor that
influxes of shale and sand were relatively common in pladesother places no
shale is present, yet the limestonesisll highly fossiliferous with crinoid material

but very massive in places as well (Thomas 1972 Tull 1980).

Stratigraphy of the Alabama Carbonate Platform

The Bangor limestone is Mississippian in age and part of the Chesterian series in
northern Aabama.In general area of this crinoid bank the Bangor overlies the
Hartselle formation.Bangor limestone in much of Alabama is overlain by the
Pennington fm, but towards the west in many places it is not preslant.
northwestern Alabama the lower Cretaces gravels unconformably overlie the
Bangor and towards the southwest of the Bangor limestone platform, where tongues
of the Floyd shale become more common (Burdick 1982, Thomas 1972).

I n Al abama as described by Thomasmarillyar 2, AT
bioclastic limestone and oolitic imeston®ther constituents include micrite, shaly
argillaceous limestone, calcerous clay shale, and in Northeast Alabama fine grained
earthly dlod olsudbendk . within the | i mestesofe ar e,
coral so that occur tOblitioand occladtic imestonssevihu e n c e .
some shales intebedding dominate the area of the carbonate platform where
crinoids have been found in Alabama. The massive oolitic limestones tend be at

least fifty feet in thickness and contain the lots of rddfe coral masses. These
limestones decrease in thickness toward the Warior basin in the west where the
Floyd Parkwood formations are depositefThomas 1972 and Pashin 1993)
Accordingt o Pashi n 18s8ward thinr8ng wftthewBangor and passage of

oolitic grainstone into wackestone and shale suggests that agitated environments of

the platform were bordered on the southwest by a carbonate ramp where- lower
energy biomicr it Alsodapadit®f ppleosolsain thie ateadeveal

i sland formation in the platform and show \
r i mBurdick 1982, Pashin 1993)

The Hartselle units have been described in places is as quartz arenite which means
that it is almost mde up entirely of quartz and probably beach sdntse deposits

have also been responsible for off shore barrier islands in places thus helping to
create the overall setting for the formation of this off shore crinoid bank. As the sea
advanced towards #se barrier islands the carbonate facies of the Bangor limestone
were deposited. This carbonate platform and bank would create a substrate favorable
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for organisms requiring an environment in which calcium carbonate was able for the
formation of shells anéxoskeletons.The crinoid bank described here, is in the
lower part of the Bangor and equivalent to the Glen Dean of Illinois and Indiana as
noted from work by Horowitz and Butts. (Smith 1967)

Crinoids in the Bank

Specimens preserved here reveal a &asnitc preserved fauna in situ living position
showing crinoids from immature to full size adulStem length reveals the longest
stem encountered was five feet in length belonging t@agchocrinus pulaskiensis
Numerous stems up to lengths of three feetre encountered throughout the entire
excavation attached t@nychocrinus and Culmicrinus Though good specimens
were notrecoveredof largePhalcelocrinus they were presenilThe large stems of
Onychocrinusin many cases provided a base for stems dfeotcrinoids to wrap
themselves around in particular inadunates and small camerate crinoids. The deposit
also revealed that the crinoids were tiered in three to four lay€he larger
Onychocrinus, Culmicrinus, Phacelocrinasd perhaps some of thAphelerinus

made up the top layeNext layer was composed of inadunates sucPRlaanocrinus
bellulus, smallerAphelecrinus and immature crinoids of the top tiefhe lower
tiers would be composed of again small er
with. Towards the substrate, the stems large siri are present and perfectly preserved
which were used to anchor the specimens to the subst®atieare extremely fragile
extensionsextending from the more robust stem to assist in anchoring the crinoid.
With the excellent preservation of th&ri on so many specimens it only goes to
reinforce that this once prominent crinoid bank was buried very quickly.

Conclusion

The rock units here in Alabama show that he crinoids were living on this crinoid
bank ina number of possible locationtncluded in this would be crinoids living
behind the barrier island complex in the lagoons in a somewhat shallower more
protected positions, possibly limiting larger growth opportuni®her deposits of

this time frame in Kentucky Indiana and Illinois reveal crinoids of similar kinds and
sizes, but these deposits reveal more agitation in deposition. Limitations such as
agitation will limit the size of the crinoids to a certain extent and favors
transportation of material inading the fossils. This could also just be a factor of
the fossil record and preservatiohlowever, crinoids at least one place of the
Alabama crinoid bank are found in all sizes from immature to fully developed.
These crinoids preserved and describedeheere killed off by an incursion of black
micritic mud turned into soft shale 4 to 6 inches in thickness possibly brought up
from depth by a large storm given the extensive network of preservation of crinoids
in situ. This shale formed a seal thus presiegythese fossils in situ as noted by the
extensive network of attached stems to complete crinoid crowns that can be found.
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In addition, this mud incursion could have created an oxygen deficient condition
making a more rapid burial possible increasing grestion. Placement of this
crinoid bank on this outer portion toward more open ocean would mean crinoids
would have the chance get larger with optimum conditions presemé. seaward
locality on this part Carbonate Platform in Northern Alabama probabpye®gents

the optimum conditions for crinoid development as well as preservation.
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Text-figure 9.—Schematic reconstruction of carbonate shoals and nearby muddy basinal areas in the Sloans Valley lagoon showing inferred
stratification of suspension feeders and relative positions of common organisms on and near shoals.

Figure 1 Chestnutt D.R. Ettensohn F.R., 1988

Figure 2 Chestnutt D.R. Ettensohn F.R., 1988
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