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COMPLETE PENNSYLVANIAN CRINOIDS

As one drives across the seemingly featureless till plains

of central Illinois, geology and fossils typically do not

come to mind. This is corn and soybean country. The

ground is a rich, black soil; rocks are not part of the

picture. Remarkably, however, rich Palaeozoic fossilifer-

ous beds lie beneath these glacial deposits. The most

famous is the Mazon Creek soft-bodied Lagerstätte, but

these Pennsylvanian strata have also yielded an excep-

tional crinoid fauna from the LaSalle Limestone. By the

standards of the faunas described in this book, this lo-

cality may not seem exceptional, but it is an exceedingly

important fauna because it was one of the first Pennsyl-

vanian crinoid faunas described principally from com-

plete crowns (Fig. 165). Most crinoid faunas younger

than the Middle Mississippian are dominated by cladid

inadunates; and especially in the Pennsylvanian, cri-

noids are rarely preserved with arms. The majority of

Pennsylvanian crinoids are found only as bowl- and

saucer-shaped isolated aboral cups, so LaSalle crinoids

offer an important glimpse of Late Palaeozoic cups with

articulated arms.

CYCLICAL SEDIMENTATION

The Pennsylvanian of the midcontinental United

States was represented by cyclical sedimentation and is

well known for extensive and economically important

coal deposits. Individual cycles are called cyclothems

(in England, the Coal Measures), and each cyclothem

has alternating marine and non-marine facies. In Illi-

nois, cyclothems are composed of substantial portions

of both marine and non-marine facies, whereas to the

east non-marine facies dominated and to the west ma-

rine facies dominated. A typical, complete Illinois cy-

clothem is composed of 10 units: (1) fluvial channel

sandstone; (2) grey shale; (3) non-marine limestone;

(4) underclay; (5) coal; (6) grey shale; (7) marine lime-

stone; (8) black shale; (9) marine limestone; and (10) a

marine grey shale. The LaSalle crinoids occur in shaly

pockets of the underlying LaSalle Limestone, at the

base of this cyclothem unit (Fig. 166). The process or

processes that drove sea level changes to produce Penn-

sylvanian cyclothems has received a tremendous

amount of attention recently. Some of the most likely

potential causes are glacio-eustatic changes in sea level,

other climatic change and crustal deformation associ-

ated with the formation of the super-continent Pan-

gaea.

The LaSalle Limestone Member is Missourian, upper

Middle Pennsylvanian in age (Stephanian, approxi-

mately 300 million years old). It is the lowest limestone

member of the Bond Formation, which is part of the

middle formation of the McLeansboro Group. The

LaSalle Limestone is a fossiliferous limestone that ranges

from 4 to 8 m in thickness.
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A CLADID-STYLE ARMS RACE

The LaSalle crinoid fauna is composed of 38 species

assigned to 32 genera; however, it is dominated by clad-

ids. Only one disparid, one camerate and two flexibles

are part of this fauna; consequently, 34 species (assigned

to 28 genera) of cladids dominate.

This degree of cladid dominance is typical of Penn-

sylvanian crinoid faunas. Whereas the design of aboral

cups is restricted in these cladid faunas, a great diversity

of arm types is present. In older faunas much of the arm-

type diversity was present because different subclasses or

orders had different arm types (see Ausich 1980). In

Pennsylvanian faunas, a rich arm-type diversity evolved

among just cladids, which was apparently a response to

broaden the spectrum of available suspension-feeding

niches. The LaSalle fauna contains crinoids with ato-

mous, ramulate, rectangular uniserially pinnulate, cune-

ate uniserially pinnulate and biserially pinnulate arms.

The single disparid, Kallimorphocrinus lasallensis, is

typical of disparids in that it has a few atomous arms

and some radials bearing more than one arm (Fig. 167).

This arm style is unique among LaSalle crinoids. Simi-

larly, LaSalle flexibles have relatively few arms with

Fig. 165. Complete crowns from the LaSalle Limestone Member of the Bond Formation, Ocoya, Livingston County, Illinois.

Crinoids are Brabeocrinus christinae (five specimens), Clathrocrinus clathratus (middle, at right), Exocrinus wanni (compact crown left

of middle) and Stenopecrinus cf. S. planus (lower left corner). (Figs. 165 and 167–174 are from Strimple & Moore 1971; reprinted by

permission.) �1.5.
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ramulate branching, again unique in this fauna. Both

the atomous arms of disparids and the ramulate arms of

flexibles have fairly wide ambulacral grooves and filtra-

tion fans that are not dense in comparison to pinnulate

arms.

The standard arms of cladids are uniserially pinnu-

late, with either rectangular or cuneate brachials. Prior

to the Middle Mississippian, nearly all biserial pinnulate

arms known were among the camerates; however, after

the Middle Mississippian demise of most camerates,

cladids developed biserial arms.

Typical cladid arms (uniserial pinnulate) are also

present among members of the LaSalle fauna. Among

the simplest of these is Apographiocrinus typicalis, which

has 10 arms with rectangular to slightly cuneate brachi-

als (Fig. 168). Exocrinus wanni is also relatively small,

with rectangular to slightly cuneate brachials, but its

arms divide as many as three times in an exotomous

pattern to yield 30 total arms (Fig. 165). Its brachials

are equidimensional to high, in contrast to the very low

brachials of Haeretocrinus wagneri, which is a much

larger crinoid. Arm branching of H. wagneri is similar,

with up to 30 arms with cuneate brachials and exoto-

mous branching (Fig. 169).

Where brachials become strongly cuneate, the arms

can take on a zig-zag appearance, and variations on that

theme, from simple to extreme are present in the La-

Salle fauna. The low cuneate uniserial arms ofMicrocar-

acrinus conjugulus have a slight zig-zag appearance (Fig.

170), but the similar brachials with alternating spines in

Brabeocrinus christinae produce a striking zig-zag arm

(Fig. 165), which would have made a more dense filtra-

Fig. 166. Idealized Illinois cyclothem. Fig. 167. Kallimorphocrinus lasallensis. LaSalle Limestone Mem-

ber, Livingstone County, Illinois. �8.25.

Fig. 168. Apographiocrinus typicalis. LaSalle Limestone Mem-

ber, Livingstone County, Illinois. �1.5.
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Fig. 169. Haeretocrinus wagneri. LaSalle Limestone Member,

Livingstone County, Illinois. �0.9.

Fig. 170. Microcaracrinus conjugulus. LaSalle Limestone Mem-

ber, Livingstone County, Illinois. �4.5.

Fig. 171. Erisocrinus typus. LaSalle Limestone Member, Liv-

ingstone County, Illinois. �0.9.

Fig. 172. Endelocrinus tumidus spinosus. LaSalle Limestone

Member, Livingstone County, Illinois. �2.2.
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tion fan. The coarse, lacy appearance of the arms of

Clathrocrinus clathratus is a result of extreme develop-

ment of the cuneate brachials (Fig. 165). In this crinoid

the cuneate brachials are very high and the main axis of

the arm takes approximately 60� bends at each articula-

tion. The branches in the pinnule position were consid-

ered small armlets by Strimple and Moore (1971). Very

unusual biserially arranged cover plates with pores roof

the ambulacral grooves. Clathrocrinus clathratus is a most

unusual and beautiful crinoid.

Finally, the biserial pinnulation characteristic of ca-

merate crinoids earlier during the Palaeozoic is present

among LaSalle cladid crinoids. Examples include Eriso-

crinus typus with 10 arms (Fig. 171), Endelocrinus tumidus

spinosus with 10 arms and spinose axillary first primibra-

chials (Fig. 172), Parulocrinus pontiacensis with 15 very

camerate-like-appearing arms (Fig. 173), and Stellarocri-

nus sp. cf. S. virgilensis with 20 arms (free biserial arms

divide once) that coil inward distally (Fig. 174).

This wide diversity of arm branching styles produced

a wide range of filtration densities, despite the fact that

nearly all crinoids were cladids. As discussed in Chapter

18, the resultant filtration fans did not serve to increase

efficiency; rather, they were adapted to different types of

particle capture, probably mostly for size differentiation.

This arm diversity offered a wide range of suspension-

feeding niches to support the diverse LaSalle crinoid

fauna.

IMPORTANT COLLECTIONS IN THE UNITED STATES

Illinois Geological Survey, Urbana

University of Iowa, Iowa City

Fig. 174. Stellarocrinus sp. cf. S. virgilensis. LaSalle Limestone

Member, Livingstone County, Illinois. �1.5.

Fig. 173. Parulocrinus pontiacensis. LaSalle Limestone Member,

Livingstone County, Illinois. �0.9.


