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THE (RINOID FAUNA OF THE HAMPTON FORMATION
\T LEGRAND, TOW A

ABSTRACT
The Kinderhook limestone at LeGrand, lowa, has long been
tamonus 1ol s --x.w-||~5;1|ﬁ' j-rw-~uw'z+n? crinond fauna., Continuous
work in the area for over forty vears has acenmulated a large num

ber of specimens of most of the ormemally deseribed species and a

msiderable number of specimens representing new species, Un the

basis of this wealth of material, it 1s the PUrpose ol this paper 1o

i':' 1Y II ex1st LAEF i'-‘."'l'!.’.j '.;....- 1 10 (late I'1Ilt'T". --.|||-|'I§1“~ Ot t_lnn.xj]
erimotds are recoenized i the tauna, eleven of whieh are new.

| NTRODUCTION

The last deseriptions of fossil erinoids from the erimoid bearing
Kinderhook beds at LeGrand, lowa, appeared in 15897 in Wachs
muth and 5“5+V]1!:|'r1h (17 :“||“||:|t=;.h on camerate erinolds, Sinee

1 [l +

Hatlt time ih—'_thl!hl‘;tlH];rﬂ'-lf this jraper has been 1n rrﬁi-h+n-w- at
LeGrand, Towa, and has been in constant eontact with the (qUArrying
neratious of the recion. Smee almost all of the :iriuilieﬂ Specles
came from a sigle colony, 1t is not at all surprising that continu
ous work 1w other parts of the seetion has resalted in the acenm-
ulation of a4 number of new specles Ol crinoids, ﬁl;llnj' of the 1uri;r-
Iu;all}'-i-'~“|!?-~|1 n[lvnﬁI:H are now represented ||}' hundreds of a}iw{ﬁ-
|

mens 1 all stages of maturity, so that it 1s now possible to elear

np many points left in question in the first descriptions. The present
paper is designed to completely re-elassify and deseribe if neces-
sary the original species and to bring up to date any existing

knowledge with regard to newly discovered forms.

]'hl.\lrﬂ < WoRK

["oss1l erinoids were first colleeted o the Kinderhook strata at
LeGrand. Towa. }r"- Hall (3) 1 18558, Reference 15 acaln made to
the fossiliferons strata at LeGrand by White (14) in his report on
r]n-:rnéuuj of Towa In T“TIerhPHPITH1j'FVY“F“HPPHIIrrHHHH crinolds

at LeGrand were made from scattered specimens discovered at
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random i the area, It was not until June, 1874, that the discovery
rn!nll_‘u was located in the soft dolomitie limestone i.:_‘.'r-ln that ocfeur
ill the wmiddle |m|'fiurl1 of the SECLION. Siee quarrying -.-|}-f|‘;|.‘|‘jn|1-.
were condueted entively by hand st this time, the process of re-
moval of the erinoids from the colony was continned through sev-

eral years, | rinoids wepre still .I'L-l']-lfr]" from this colony as late us
1591,

e B e e e g 4 ——

Figure L. Typeal slab of fossil erinoids from the original discovery colony.,
This slab carvies 47 specimens of erinoids distributed among 11 spocies. B H.
b Boepne eolloet on,
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During the vears between 1874 and 1890, several excellent col-
leetions of erinoids were made by enthusiastie students of natural
history who resided in Marshalltown and LeGrand. Chief among
the 1 ‘duals to be remembered for their excellent work in eol-

il preserving these fossil crinotds are: Hon. Delos Arnold.
Dee. W, B, Waters., ai Dr. W. S, MeBriude of Marshalltown ; Louis
Hammond and John MeCabe of LeGrand, At this time the quarry
was owned and operated by George F. Kirby and H. .J. Howe of
Marshalltown. It was only through the very fine co-operation be-
Fween T]l""‘" l_n.“'[],-”“-“ ;|||1i Thn' r':kl'l.‘t' e-u|]+-u11"|]‘~; Ikl;ll SO many of TIIFH-H

excellent erinotds were saved from the erusher.

Figure 2, The Quarry at LeGrand at the time of the original discovery of the
.'|1!_I|n|j:|' f'lf |'r:l[tI||'|“

The first deseriptions of species of crinoids from LeGrand were
mivde by Miller and Gurley (8) in June, 18380, They were followed
| 1 .|-i]_"~_ 1"",HI_ "u"n"i'[il 1]1‘*-.1'!'”!”"1!‘- ”f "‘i”'“'i“‘-‘ lII'-1"' \‘;”I‘Ih”“”h E“Hl
Springer (1), Another group of species was deseribed in 1894

again by Miller and Gurley (9). The final deseriptions came with




- —

Wallid s o oot

|
s

ik

xz

o~

e e e B L

L

| 8

TOWA STUDIES IN NATURAL HISTORY

| B

the publication of Wachsmuth and Springer’s (17) monograph on
the camerate erinoids.

After the exhaustion of the first colony, very few crinoids of 1m-
portance, with the exception of scattered specimens, were found
until the summer of 1931, A small colony consisting to a great
extent of specimens of Rhodocrinus kirbyr was blasted out at this
time. Slabs from this colony have sinee proved to be the most spee-
tacular, as far as abundancee and excellent preservation is con-
cerned, yvet discovered. Several small slabs of less than three feet i
diameter have as many as 200 excellently preserved erinoiwds on
t hem.

[ WEN WL mea s R

Figure 3. Typical slab from the second colony showing a profusion of spos
mens of Bhodocrivus Kiebyi. The slab earries 206 speeimens disteibiuted among
W species with K. birbyi |-:.' far the dominnting form. B, H, Bouane collection,

A short distanee from the Ehodoerinus ;'MIHH_". i -~i||_'_'|-' <lab with
T"ﬁ r*xrp]imnl}‘ Ibl‘i'hﬂ]'\'l‘il .-~1.'rll'ﬁh|1t:ﬂ wWas ||i‘-.t"n\.‘i*l'r*1|_ T]‘lv ]'luhilh HI'
clustered in a depression on the surface of the limestone approxi
mately five feet in length and three feet in widith, Both oral and
aboral surfaces are excellently shown in many cases, They are
apparently 1ypical examples of Schocnaster legrondensis whiel

wis deseribed by Miller anil (Gzurley (») from a fragmentary lm-

l'rl*l'f*"'t sPecine, A ew relns ,‘,HHI hll!*u*]q-u Ir.l.i'al.'-.ff;‘ lfl'.:.l’ljrz‘ll_- has

Y F
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Lq;_fur.r 4. A slab of LeGrani Hmestane carrying 183 S imins of Sthoenaster

egrandengis, 12 sehinoids, 1 erinoid, and 2 trilobites, B, IL Bedne colleetion,
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: recently been established by Keyes (4) for the form. Since the
fossils exhibit all of the characteristies of the genus Schoenaster
and agree in all parts with the fragmentary form deseribed by
Miller and Gurley, there is little reason for recoenition of the new

genus and species Tovaster grandis as deseribed by Keyes.

Another spectacular discovery was made during the summer of
1933. when, after an unusually strong blast the slabs earrying
erinoids were found scattered over a considerable portion of the
quarry floor. Later work on the face of the quarry immediately
back of the area in which the slabs were found. showed that only
the outer portion of the colony had been blasted out. The length

of the colony along the face of the quarry was about 20 feet. Sev-

Figure 5, Typical slal from the large colony located during the summer of
1033. This slab earries 108 erinoids distributed among 16 species. B, 1. Beane
collection,

i T Sl e S S
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eral thousand excellent -‘-wl"-"w'iitll‘lh were collected from the material
that was taken from the floor of the quarry. Many of these slabs

vere far superior to any taken from the original colony.
Plans were | | st and quarry down to this laver at the
| | AT TN Ing -!N-"I‘Eiﬂ“ll‘w in 1934, .\L'L'lrl'-lllltr!}'. the top
mater: 1l was blaste and Ierl I'Jllf to work ]*-.’Hiun'irlu' Tiu* lnnw

material down to the massive ledge immediately above the fossils.
With the aid of bars and jack screws the massive ledee was moved
enough to allow the thin soft dolomitic lavers containine the
crinoids to be removed. Again several thousand excellent Specimens
were obtained,

Operations of the northwestern quarry durine the summer of
1937 blasted out the remaining portion of the colony. With the
excellent co-operation of superintendent B. K. Baumeardner. the
I]I;ijul’ Pn:"[i-m of lhiﬁ- |EIHI ]“H'rl"liml of TIIr‘ -'hll'!ll}.' wWas H;H'i'il.

LocATioN oF AREA

With the exception of a few scattered specimens, the erinoids
have been collected from a restricted area in the laree south quarry
at LeGrand. The exposures of the Hampton formation at LeGrand
are located in the bluffs of Towa river a short distance north of the
town. The large south quarry is located one mile north and west of
the edge of LeGrand in the SW, quarter of sec. 1. R. 17 W.. T.
83 N,

The abundant oceurrence of cerinoids is as vet confined to the
south half of the quarry face. Scattered specimens ocenr at almost
any portion of the south half of the (quarry. The three main col-
onies, however, have all come from s restricted area covering not
over 100 feet of the quarry face. Location of this area is rather
difficult because the quarry face is constantly being altered. Orig-
imal quarrying in the area was carried on in the underlyving oolitic
limestone as well as in the softer overlying dolomitic limestone beds.
Later, quarrying in the oolitie limestone was abandoned and conse-
quently the old quarry hole down throueh the oolite is an easily
recognizable landmark in the south end of the quarry. The original
colony of erinoids was located directly east of the middle of the
north half of the old oolitic limestone quarry hole. The later
colonies have been located from abont 75 to 100 feet respectively
north of a line drawn east and west through the original colony,
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i
Figure 6. Sonth quarry at LeGrand during the summer of 1047, Crinoids tako "
from the r:.-l..t_w. bilnsteil ]|l1'k in the ”“”H'l.]%:”’ 1'-‘!1-_"'“':.!,'5 [
l STRATIGRAPILY
‘ The term Hampton was introduced in 1929 by Landon (5) for |
the Kinderhook strata lvine above the Englhish River formation and '
: ;i : o . e 1 I
helow the Gilmore H}‘ |1l1|r“-hu||n‘. “H*-; -Ism_-l'll'nt]n|| of the H iHipton q
ELHT'III.'H'EHH ui-*!inih'l_\' i|11'|lllfu'n| !mr{innu—; of 1|1|- [{i]]u‘.nrlw--f of [owa ]
| that are to be corvelated directly with the Chouteau limestone ol -
Missouri. The Hampton formation was divided mto 1wo members }
as exposed in southeastern [owa. the North Iill at the base. anil '

the Wassonville above. In the northern provinee the Hampton was
divided into four members, from the base npwards: Chapin, Maynes
(Creel, Eagle City, and Towa Falls. A recent study of the distribu-
tion and stratigraphy of the various members makes it apparent
that the North Hill member of the southeastern provinee and the
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Apparently all large c¢olonies are confined to one narrow zone that
1s conveniently marked by peculiar mottled limestone conglomerate
ledges that lie both above and below the soft fossiliferous beds, A
consistent band of chert usunally lies just above the erinoid bearing
strata in the soft dolomite just below the upper limestone eon-
glomerate, The soft dolomitic layers that carry the fossils are never
over 10 inches in thickness, The fossils themselves are II."-'-IIEIH_‘E.' cOn-
fined to one plane in the hed. They lie in depressions on the lime-
stone surface and are usually within slabs making it necessary
to sphit the roeck before the fossils may be worked out. They arve
detected as rows of stems and fractured erowns along the sides of
the slabs. When the individuals are not abundant., very eareful
observation is necessary to detect the cross sections of the stems.

PRrESERvVATION OF (CRINOIDS

Crinoids as preserved at LeGrand are definitely gregarions,
occuring profusely in cireular lenticular masses in depressions on
the limestone surface. Because of the excellence of preservation and
l'ﬂﬂlpll‘te absence of orientation in their long directions, 1t 18 as-
sumed that they lived in quiet water. The thin bedded evenly
laminated dolomitic limestone suggests that they were not rapidly
buried. Why these small areas were spared by the shell feeding
sharks is diffieult to answer since shark remains are abundant
throughout the formation. None of the LeGrand forms carry stump-
like root systems, The slender tapering columns usually bear cirri
over a counsiderable portion of their lower extremities suggesting
the possibility of mobility, They often appear to be maore adapted
for grasping than for rooting to the bottom. In every case the
column and cirri are lying flat on the preserving surface and
definitely do not run through the bedding planes of the limestone,
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DESCRIPTION OF SPECIES

Phyvium ECHINODERMATA
Hlll“'l‘l'l:lr‘sﬁ PELMATOZOA
(lass CRINOIDEA
Order CAMERATA
Family RHODOCRINTDAE Rocmer
Genits RHODOCRINT'S Miller
RHODOCRINTUS KIRBYT Wachsmuth and Springe:
Plate XV, figure 7
Rhodocrinus kirbyi WACHSMUTH and SPRINGER, 1890, Il1i-
nois Geological Survey, vol, VIII, p. 180, pL. 15, fig. 10, pl. 16.
fie, 3. — 1592, Crinoidea Camerata, Mem. Mus. of Comp. Zool.
Harvard Univ., vol. XX, p. 226, pl. XIIL. figs. 1a, b, ¢. and d.
R. kirbyi is without doubt the most abundantly OCCUTTING Specles
in the LeGrand fauna. It is easily distinguishable from most of the
other species in the fauna beecaunse of its very dark color, The calyx
expands slowly, is widest at arm bases, and the interbrachial areas
are filled with an exceptionally large number of plates. B kirbut is
distinguishable from K. octadactylus n. sp. which carrvies eight arms
to each ray instead of the usunal six. K. douglasst var. haplafarmis n.
var. is also dark in color but has an inflated ealyx and a constricted
pentagonal ventral disk.
Types. — United States National Museum, Springer  collection.
University of lowa, Topotypes 2096, 2097, 2008, 2004,

RHODOCRINUS NANUS Mock and Worthen
Plate XV, figures 4, 3

Rhodoerinus nanus MEEK and WORTHEN, 1569, Illinois Geol.
Survey, vol. 111, p. 476, pl. 18, figs. 2a, b, — WACHSMUTIH
and SPRINGER. 1540, 1linois Geol. Survey, vol. VIIL p. 182,
pl. XVI, fig. 4, pl. XVII, fig. 15 — 1897, Crinoidea Camerata,
Mem, 3111:-‘-. ol [‘r,llll[l. Ziool, Hm*\*ﬂl‘tl I'Hi.\‘__ "s'ill. b, %, & |- oZN

pl. 12, fig. 2a, b.

This speeies is not an abundantly oeenrring form in the LeGrand
fauna. It is easily distinguished from other species in that it 1s
characterized by a very light eolor. All other species are darker. It
is separated from R. kirbyi in that its calyx expands much more
abruptly, the interbrachial series are much less well detined, and
normally the ray plates are raised into a sharp continuous ridge.
Both specimens figured in Crinoidea Camerata by Wachsmuth and
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Springer (17. pl. X1I, fig. 2a.) are decidedly non-typical of the

Species,

Types. Peabody Museum, Harvard University. ['niversity of
[owa Topotypes 2100, 2101,

RHODOCRINTS NANUS var, GLYPTOFORMIS n. var,
te XV, figures 6, 10, 11

This variety is a progressive form of R. nanus exhibiting the
same pentagonal outline and the same raised ridge running up eacl
ray. The anal é]le'l‘!';i~-=.il1‘~ is exeellently defined with the opening
at the summit of a high pyramid. The color is midway between that
of K. nanus and f.. kirbuyi,

Daorsal cup. BB small, confined to B concavity, ll]‘iJII‘Hl-[illLE
shightly bevond column. BB width 4 mm., height 2.5 mm. RR
smaller than BB. height equals width. IBr two. 11Br one, followed
by free arm plates. 1Br, resting on truncated upper surface of BB
tollowed by 233 or 333 in suceeeding r\'r|'*-. X interradins wide.
normal suceession X3343. X hexagonal, followed by a series whieh
cinlminates in the high pyramid.

Ventral disk, — Arm Nl"f'nin;:H laterally directed from projecting
areas. Amb raised in ridege on ventral disk. iAmb depressed. X open-
g at top of eccentric high pyramid.

Arms, — Si1x to the ray. branching on [1IBr, or IIIBr.. and on
IV Dir, or INBr,, biserial, brachials short, pinnules closely packed.

(C‘oluwmn, Round, a tyvpieal Rhodocrinus eolumn.

Eolationships. — Closely related to K. nanws, differine in that the
calyx expands more rapiudly, the 1Br areas are broader, often with
three plates following 1Br,. . nanus as figured in Crinoidea Cam-
erata by Wachsmuth and Springer (17 pl. XTI, fie. 2b.) is an ex-
cellent example of this variety.

I'ypes. — United States National Museum, Springer collection. Uni
versity of lowa, Syntype 2102,

RHODOCRINUS WATERSIANUS Wachsmuth and Springe
Plate XV, figure 1
Bhodocrinus watersiaonus WACHSMUTH and SPRINGER. 1890.
[llmois Geol. Survey, vol, VIII, p. 184, pl. XVII, fie. 16. —
1597, Crinoldea i';llnwl';ll;l. Mem. Mus. of Comp. Zool. Harvard
Univ;, vol, XX, p. 221, pl. XII, fig. 9.
This species 1s small, smooth plated. imtermediate in color be-

tween £ kirbyir and R, nanus, 1t 1s characterized by having only




242 [TOWA STUDIES IN NATURAL HISTORY

four arms to cach ray. Oceasionally five are found on each of the

posterior rays, the extra arm being added on the posterior side. The

anterior ray oceasionally carries only two arms,

Types, — United States National Musenm, Springer collection, Uni-
versity of lowa, Topotvpes 2104, 2104,

RHODOCRINUS OCTADACTYLUS n. sy,
Flaute XV, lgures 8, 0

This species of Bhodacrinus is very closely related to B Rirbyi.
The calyx, while the sime shape, is cousistently larger, and each
ray carries 8 arms instead of the usual 6. The holotype is 28 mm,
from arm tips 1o calyx base; 15 mm, wide gt arm hases; dorsal eup
9 mm. hieh,

Dirsal ST | small. hidden 1in BB l.'nlu'u\i'[}. I L'ullsllil‘ll-
ously large. RRR half the size of BB, 1Br two, smaller than RR.
HEBr two, supporting free arm plates. RR separated all around.
Primary 1Br resting on BB between two RR. Interradius normally
1332, X interradins differentiated with difficulty, slightly wider
than normal 1By areas, Two small 111Br appear in the calyx.

Ventral Disk, — Composed of smull irregular pieees, anal open-
ing shightly eceentrie,

A s, Biserial, short, 8 to ray, 40 to the species. 19 mm. i
length o holotvpe. Branching once on the LIBr,, and again on the
LT, Br short and wide, coneentrating the hranching close to the
calyx. Pinnules slender, closely packed,

Colwmn, — Roumd with alternate columupals slightly expanded.
A typieal KRhodocrinus eolumn,

Relutionships, — Closely related to R, kirbyr which carrvies S0
arms instead of 400 In K. kivbyi the arms branch for the first thme
one HIBr, wstead of THHBr, The Bre in the arms of K. kirbyge are
ligher and narvower thaw i K. octadact ylus.

Tli_”u g, — I‘Ili\'l'['ﬁit'_\' of lowa, ||ulﬂi}"1h“ :.HU-.‘.I, ].'HI’HI}‘]W 2106

RHODOCRINUS DOUGLASST var, HAPLOFORMIS o, war,
Plite XN, figure 12
This species murks the beginning of the K. douglasst group that
occurred so profosely in the Gilmore City formation of Towa. It
carries all of the distinguishing characteristies of the group althoueh
none are as yvet well defined, Calyx round, expanding rapidly from
BB, definitely constrieted at arm bases, Ventral disk pentagonal,
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HOLOTY pe 14 mm. in width, and 12 mom. in height, known {from 4

1._|||-|'[[!:|: Ty

Dorsal cup.— IBB small. eonfined to BB concavity. BB

Ml 1'1‘ ol l TEAY | H !rl' 1 l I:il
» L . L
chi, R, width 4 mm., heigl » 1 ()]
{ { | | 1 | Y
1 i L] f l|| L o | | |
= ' j 1|_| Ving jower edod il ||,| 1 e
|||| [ (i) | IE:F 1ie] LY I | 1 ST111E Yy The 'rwlltll-;'l.l

Interrs s T dlefined \ Ii-"x.:'_‘--ll.li_ restiile o iruicatedd

posterior BB, followed by a continuous row of large conspicuous

1! dl'llls ;1!:--i -*4'2'.It:|: A1'€ 1101 ||J'|~wr”.! (1 on d1lV Of The speciinens,

Iypes. ['niversity of lowa, Holotyvpe, 2107, Paratvpe, 2108,

RHODOCRINUS WORTHENI Hall
Plate X V. ficures 2. 3

Rhodocrinus wortheni HALL, 1558, Towa Geol. Survey, vol, 1, pt.

2. p. o926, pl. 9, hg. 8. WACHSMUTH and SPRINGER,
J NN ] [1,.1.=5_.,| "i 1}r li-'."l'"'"||ll'.l':r'.l 111 _Il []_ “r':” 159

Mem., Mus., | QI fh. Zool, Harvard Un V.. V0, 3. vol. | | ).

LAUDON, 7933, Univ. of Towa Studies in Nat, Hist., vol. XV,
.."\I_ ) i' 2 iel F’I I- fiors ) -

E. worthent has a small. smooth plated, zlobose calvx similar to

that of K. watersianus, It 1s distinguished from R, watersianius in

that 1t carries si1xX arms to each ray instead of four, There is little
'i'l""-lj"“ [|||'1 f]l-'l'| !4', .l..".”'f'f,l, Lt i“* |'r||'! | |i['|ll__[||"--.|‘.=- SLHE T ey r*|1|!1

ment of the more H:ril':['|" R. waterstanus. In the Gilmore City (6)

fanna of lowa. transitional stages between the two PECLeS 4Are Seen

R. watersianus may be defined to inelude all specimens which carey

!"-'i: arms= to the rav. flu’.-:|=iru|:;:1ll*.' an exira arm 18 .J-Iﬂimf 1O I';Jt']l

=3 L0 & vy the ]r'wi"!'.llll' 'ad Vs !H;l|-ii|1: A &2 -|I'Iti1'*|u form ill?-.tr*;lui Of

These may also be considered as K. watcrsianus. Specimens
LB LS

IV more 1|'J.'i|| Z& darms are 1o i r|.1--|H"nl s .H, rr'u..'.f'f.r, lit.

f'.l',:- . ! I|!'~'1'r'~|T1'-.' 01 IH"."..'L 'ltufnult e 2109
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Family BATOCRINIDAE Wacehsmuth and Springer

Genus BATOCRINTS Casseday

BATOCRINUS MACBRIDET Wachsmuth and Springer
Plate XV, figures 13, 14

Batocrinus machrider WACHSMUTH and SPRINGER. 1590, —
[inois Geol. Survey, vol. VIIL p. 172, pl. 17, fig. 11. 12, —
S. AL MILLER. 71590, North American Geol. and Paleontology,
p. 228, fig. 204. — WACHSMUTH and SPRINGER. 1897,
Crinoidea Camerata, Mem, Mus, of Comp. Zool. Harvard
Univ., vol. XXI, p. 276, pl. 30, figs. 1. 2, 3.

This species 15 one of the rarvely ocenrring forms in the fauna
and is often confused with Aorocrinus immaturus. The calyvx of
Batocrinus machrider is globose, the primary interbrachial is small-
er and there are usually 3 eyeles of plates in the interbrachial series
below the arm bases. iBr not connected with iAmb of ventral disk.
arms not grouped. X side not well differentiated, 4 cyeles of plates
visible in X interradins below arm bases.

Types. — Springer Colleetion, United States National Muoseum.

University of Towa, Topotypes 2110, 2111,
BATOCRINUS POCULUM Miller and Gurley
Plate XV, figure 15

Batocrinus poculum MILLER and GURLEY, 7890, Description of
New Species and Genera of Echinoidea, p. 34, pl. 6. figs, 6, 7.
— WACHSMIUTH and SPRINGER. 1597, Crinoidea Camera-
ta, Mem. Mus, Comp. Zool, Harvard Univ., vol. XXI, p. 375,
pl. 80, fig. 6.

A very rarely ocenrring, globose, smooth plated species of Bafo-
erinus with very short arms. During all of the recent collecting
the area only one specimen has been found swhich may be referred
to this species. The arms are broken on this speeimen so that their
length is mideterminable, The calyx is in general larger than that
of B. machrider.

Types. — Walker Museum, University of Chicago — Gurley Col-
lection, University of Towa, Topotype 2112

Genuns AOROCRINUS Wiaehismuth and Springer

AOROCRKRINTS IMMATURUS (Wachsmuth amd Springer)
PMlate XV, figure 17, Plate XV1I, figure |
Dorycerinus immaturus WACHSMUTH and SPRINGER, 7500,
[Hinois Geol. Supvey, vol. VILL p. 175, pl. 16, fig. o, pl. 17,
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figs, 6, 17, S. A, MILLER, 7500, North American Geology
and Paleonto ogy, p. 241(). !1'_’ ant),

rocrinus tmmaturus WACHSMUTH and SPRINGER, 1897,
Wy lea i i, Mem, Mus, Comp. Zool. Harvard Univ,,
1. p. 471, pl. XLV, figs. 4a, b,
dantly g species, represented by large nambers
excellently preserved specimens ranging from very bmmature
full crown individuals, Easily differentiated from A. radivatus,
:II'|t lias stellate ]-'iLLT-' !n.‘1l‘|2|!:‘_!*- ;1“1! | t'wuq'l' 11llrllhl*1' of arms,.
parated trom .. P vihbases whieh has a smaller number of arms

Calyx evenly expandimg, conteal i shape, widest at arm bases.

areving tour arms to the rayv, making a 20 armed form, (deeasion-

1= arms, when anterior ray carries only 2 arms. Edges of plates

Neately milled and fluted i well preserved forms,

| 'niversity of lowa, Topotypes 2113, 2114, 2115, 2116

[N, :"';|:II'-JI:“'I"_' I'H]irff'tl-ill, |-||]Tr'rl Stiates X.’I]l'-ll.’” ,‘.Illxi'lllll.

AOROCRINUS PARVIBASIS (Wichsmuth and Springer )
Plate XV, figure 16
riycrinus parvibasts WACHSMUTH and SPRINGER, 1590, 11-
linois Geol. Survey, vol. VIII, p. 177, pl. 17, figs. 7, 9. 9a
S, A MILLER, 15890, N. Amer. Geol. and Paleontology, p. 240.
erinis parvibasts WACHSMUTIT and SPRINGER, 1897,
Crinotdea Camerata, Mem., Mus, Comp. Zool. Harvard Univ.,
21, p. 473, pl. XLV, figs. 3a, b,
[Mistineuishable from other species i that its basals are in a de
on i ocalyx base, calvx expands abruptly mto a broad bowl

e, R project below BB, Full width of calvx nearly reached at

L1{) d BRI The three anterior "a Vi cacl CATrry tTwo arms, and the two

sterior rays each carry four arms, making 14 to the species
pecimens fgured by Wachsmuth and Sprineer are small imma
ire forms, Adult forms are as laree or larecer than 1. mmatiris.
IR Springer Colleetion, Unmited States National Museum.

{ |__"'..q"'-q..ITL"' |-|I Ill"'.”_ Ji.||]'I'T}‘-]IJ"h :_.]IIT L~111‘

\OROCRINTS RADIATUS (Wachsmuth and Springe)
’late XV, figure 18

') v radiafus WACHSMUTH and SPRINGER, 71890, 1113

urvey, vol. VIII, p. 176. pl. 17, figs. 5. 5: g A

MILLER, 7590, N. Amer. Geol. and Paleontology. p. 240
WACHSMUTH and SPRINGER. 75097, Cri
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noidea Camerata, Mem. Mus. Comp. Zool. Harvard Univ., vol,
21, p. 472, pl. XLV, fig. 1.

A large species when mature, calyx rapiudly expanding, greatest
width at arm bases, BB projected into pronounced rim. Arms
flaring outward at junction with ealyx, plates marked with sharp
radiating ridges that become accentuated with mature specimens.
Arms 12, 13, or 14, posterior rays normally carrying three arms.
X opening tfrom a high pyvramid enlminating in very small irreg-
ular plates, highly eccentrie,

Types.— Springer Collection, 'nited States National Museum.
["niversity of Towa, Topotype 2119,

Grenus MEGISTOCRINTUS Owen and Shumarnd

MEGISTOCRINUS NOBILIS Wachsmuth and Springer
Plate XVI, figure 1

Megistoerinus nobilis WACHSMUTH and SPRINGER, 7590, ITl-
nois Geol. Survey, vol. 8 p. 169, pl. 16, figs. 6, 7. — 8. A,
MILLER, 7590, N. Amer. Geol. and Paleontology, p. 260, —
WACHSMUTH and SPRINGER, 1597, Mem, Mus. Comp.
Zool, Harvard Univ., vol. 21, p. 537, pl. 47. figs. 6, 7, Sa, 8h.
pl. 51, fig. 8.

A large species of Megistoerinus, distinguished from M. parvus
with difficulty in immature specimens. M. nobtlis has a calyx that
expands much more rapidly than that of M. parvus. Its arms branch
¢loser to the calyvx, and interdhistichal plates are carrvied n the
calyx, Its plates are smooth while those of M. parvus tend to be
slightly raised. There are far more interbrachial plates in the calyx
of M. nobilis.

Types.— United States National Museum. Springer Collection.
University of Towa, Topotype 2120,

MEGISTOCRINTUS PARVUS Wachsmuth and Springe
Plite XVII, figure 2
Megistoerinus parvus WACHSMUTH and SPRINGER,
nois Geol, Survey, vol. 8, p. 171, pl. XV, fig. 7.
Poricchocrinus whiter, 1597, Crinoidea Camerata, Mem. Mus, Comp
Zool. Harvard 1Tniv., vol. 21, p. 530, pl. L1, figs. 8. 10.
This transitional form can best be referred to the senns Wigisto-

1560, Iih-

Ll

ertinus, althoneh it exhibits some of the characteristies of the genus

Pf r,iu'hm‘r.fm.'.-c, T]ll' wn]}.'h‘. nt' ;3],1 *-.'[‘Il'l"i]l“‘l[\ i|| onr Illl‘w\l"-.'-ilill. i'\ -|~-H!1-

e .
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itelv typical of the genus Megistoerinus, and the thin plates of a typi-
cal Periechocrinus arve not present. The arms are given off from the

:|-.;_x; J.'.f"'.'l: .-.;il‘,i~_r|1..l|a !rl;|T+*-. d= 111 _1f.r,i3'fru'.'f.rn'h_ 1||+‘ H]ll”'l!"‘* 15

efinitely not 1o ature form of M. nobilis. 1t 1s easily sep-
/. nobilis in that the plates of M. parvus show a con-
ney 1 nodose, It s =';l-~l],'s' "‘”]Hil‘élilll“ from F.

whitei of the Burlington with whieh it has often been compared, 1n
that P. whitei has the typical bell shaped thin plated calyx of the
cennus Pericchocrinus, The Burlinegton form has two or three 11Br
illi"'I'!'*'J'.'iTl": 'I T'.'ll' l*.‘ll}\_ ".".|Iil“ _”_ l;m':‘a';h h.‘h HHI:{ e,

Tijpes. [ 'nited States National Museum. Springer Colleetiown.

[ Thiversity of lowa. -lﬁ“i“*'lf‘]’t* 2121,

Family AUTINOCRINIDAE ( Roemen
Genus CACTOCRINTUS Waclismuth and Springes

CACTOCRINUS ORNATISSIMUS (Wachsmuth and Springer)
Plate X VI, figure 7
Actinocrinws ornatissomus WACHSMUTIH and SPRINGER, 1590,
[llinois State Geol, Survey, vol. B, . 163, III XVI fie. 9. — 5.
A. MILLER, 1590, N, Amer. Geol, and Paleontology, p. 219.
Cactocrinus ornatisstimus WACHSMUTH and SPRINGER, 15897,
Crinoidea Camerata, Mem, Mus. "Hlll!l. Zool., Harvard Univ.,
vol, 21, p. 621, pl. LVII, fie. 3.

Cactocrinus ornatissimus has characteristies sufficiently diagnos-
t1e 1o |'!’|-M'HT it from ln*ir'!'.: confused with other .--]H'n'it'r-g [t.u ]H':*H“ill'
disecontinuons plate markings readily distinguish it from all other
forms, The calyx expands very rapidly, the ratio between calyx
leneth and arm leneth beine 1 to 6. In none of the other LeGrand
species Is the ratio this great. The calyx is always light in eolor.
The number of arms varies from 28 to 30.

Tipes. United  States National Museum, Springer Collection.

["niversity of Towa, Topotype 2122, 2123,

CACTOCRINUS NODOBRACHIATUS (Wachsmuth and Springer)
Plate XVI, figure 2
Actinoerinus nodobrachiatus WACHSMUTH and SPRINGER.
1590, Tllinois Geol. Survey, vol. 8, p. 165, pl. XV, fig. 5, pl.
AVI fo 10. S, A, MILLER, 1590, N. Amer. Geol. and
Paleontology. p. 219.

Cactocrinus  nodobrachiatus WACHSMUTH and SPRINGER.
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1597, Crinoidea Camerata, Mem, Mus, Comp. Zool. Harvard
Umv., vol. 21, p. 622, pl. LVII. figs. 1, 2.

Cactocrinus nodobrachiatus as originally deseribed and figured
is typical of a speeies that oceurs abundantly in the LeGrand
fauna. The later lustrations used by Wachsmuth and Springer
117_ ill. IAN1]. Hirs 1, 2) 1 i'li!l--l-l**.i Lamerata are iii'-'£-|m||}' 11Mi1-
typical of the species, The diffienlty probably lies in the illustration
of the b'&l]_ﬁ x becanse arms aAppear 1o he those of (7, Hmf”fn'rh‘.f!J'uffr\'.

Calyx definitely conical, not ronnded and bowl shaped, expanding
regularly up to arvmn bases. Average height 15 mm., width at arm
bases 24 mm., BB large. expand into rim. forming a much more
definite portion of calyx than in other LeGrand species of ('acto-
crinus. Plates highly nodose, feehly sculptured. sutures deep. Teg-
men plates larger than other LeGrand species of Cuctocrinus, carry-
ing sharp acuminate spines. X tube slender, reaching to arm tips,
plates spiuose, Arm number variable from 25 to 30, Every possihble
vradation seems to be preseit. Hl*ruhinuun:-.' ~;]1i111-.-- are carried on
alternate brachials on the arms. This is not a diagnostic feature
as nearly all species of Cactocrinus carry them oceasionally,
Types, — United States National Muoseum, Springer Collection.

ITlIiTP‘."uit}' uf ]lmn, 'l'n]uJI_‘h]w.‘-‘. ::I'.H. ‘.“I,'..T-hi, 2126,

CACTOCRINUS ARNOLDI (Wachsmuth and Springer)
Plate XVI, figures 3, 4
Actinoertnus arnolds WACHSMUTH and SPRINGER, 1590, T1i-
nols State Geol, Saurvey, vol. 8, p. 168, pl. XVII, fig. 10, — 8.
A. MILLER, 1590, N. Amer. Geol. and Paleontology, p. 217.
Cactoerinus arnoldiy WACHSMUTH and SPRINGER, 1507, Cri-
noidea Camerata, Mem, Mus, of Comp, Zool, Harvard Univ,
vol. 21, p. 624, pl. LVII, figs. $a. 4h.

The original illustration of Cactocrinus arnoldi represents 4 ver)
matire specimen,

Largest species of Cactocrinus in fauna often measuring as much
as SO ym. from base to arm tips, Calyx vapidly expanding, bowl-
shaped, normally 20 mm. in height, width 30 mm. at arm bases, B3
smaller i proportion to calyx than in ', podobrachintus, Plates
stellute with both primary amd secondary ridges, Inter-plate su-
tires not as depressed as in O, nodobracliotus, 1HBr only slightly
smaller than RRL 1By, as large as 1Br. Arms 22 to 30, Ventral disk
of smaller plates than i €. nedebrachiatus or C. ornatissinus.
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Tube long, slender. reaching to arm tips, not markedly spinose.

O bservations, Kasily distinguishable from . wodobrachiatus
hecause the ealyvx of ( ldi expands more rapidly. BB smaller,
SIUTNres not ePress marked h-.i':'--“'lnilr_"._ stellate rideges on i*f:JTt'w.

| I bt

T yncs. Collection of 1lon, Delos Arnold, Pasadena. California.

[.ili‘L'f‘I'*-iT_-. 0] IH"-"L'.'E. rl‘ll[mf\'tw'k _’]..'T 2128, 2124

Family PLATYCRINIDAE Roemer
Genus PLATYCRINTUS Mille;

PLATYCRINTUS SYMMETRICUS Wachsmuth and Springe
Plate X VI, figures 6, 7, 8

Platyerinus symmetricus WACHSMUTH and SPRINGER., 1889,
[Ilimois Geol, Survey, vol. 8, p. 186, pl. 15, fie. 8.

P. planus WACHSMUTH and SPRINGER, 75592, Illinois Geol.
Hlll"-.'!*}'. vol, 8, . 185, 1!]. b Tl 11*,_.". o f

P. symmetricus WACHSMUTH and SPRINGER. 1597, Crinoldea
(Camerata, Mem. Mus, Comp. Zool. Harvard Univ., vol. XXI, p.
boo, pl. 111, fig. 16, pl. LXIX, figs. 1a, b, .

P.agassize WACHSMUTH and SPRINGER. 1897, Crinoidea Cam-
erata., Mem, Mus, Comp. Zool. of Harvard Univ., vol. XXI, p.
668, pl. LXIX, fie. 4.

The confusion that has arisen over the mterpretation of the
species ot ,in'lrfflh’l.r'ith.‘-. Th;:l_ ocene 1 the |.+*l_il‘znu| Fauna comes
mainly from the wide variety of forms exhibited during the relative
stages ot !||;1':Iit"iT_'«.' of the individuals. With several hundred HIH"'l'i-
mens available for study the intergradations of the various forms
become  immediately  apparent. Immature specimens  have g
conical shape while the more mature forms exhibit a hicher calyx
with straichf :-;s]}'\ walls, We have sectioned a large number of
specimens, and in all the projecting basal rim is apparently eut by
the basal sutures. The very delicate slender arm structure distin-
ciishes this species readily from all other forms.

-l'frla'”.w. ["nited States .'\.."H‘lﬂli;r] Museum, H]:l'ibl:ﬂ'l‘ {':Jlll-l*rinn,

University of ITowa, Topotypes 2130, 2131, 2132, 213;

PLATYCRINUS PPENDENS Springer
Mlate XTX, figure 1, Plate XVII, figure 3

Platiycerinus pendens SPRINGER, 1926, Proe. United Ntates Nat.

Mus., vol. 67, art. 9. no. 2081, P, oh, |!]. Y- s 5.5

oJiel,
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A new species was erected for specimens of Platyerinus in the
LeGrand fauna in which the arms curve outward over the calyx,
Sinee the original deseription three more speeimens have been
found showing excellently the pendent arms. The calyx strueture
appears to he almost identical with that of P. symmetricus. Whether
the pendent arm structure should be taken as the diagnostie char-
acteristic of a species is open to question. If the arms are habitually
in a pendent position during the life of the individual the char-
acteristic should certainly be considered of specific value, Two
excellent specimens ave figured here,

Types. — United States National Museum, Springer Collection.
['niversity of Towa, Topotypes 2134, 2130,

Family HEXACRINIDAE Wachsmuth and Springer
Genus DICHOCRINUS Miunster

DICHOCRINTUS INORNATUS Wichsmuth and Springer
Plate XVI, figure 9
Dichocrinus inornatus WACHSMUTH and SPRINGER, 7559, 11-
linois Geol. Survey, vol. 8, p. 190, pl. 16, figs, 1, 2. — 1597,
Crinoidea Camerata. Mem. Mus. Comp. Zool. Harvard Umv,,
vol. XXI, p. 770, pl. LXXY, fig. 6.

One of the most commonly oceurring forms in the tauna. Closely
related to D. hammondi n. sp., but differing in that it has only 2
arms to the ray while D. hammondi has 3 to each ray. Both species
are dark in color. Tts closest other relative is D. ovatus of the lower
Burlington limestone, which is larger and has a more globose ovate
calyx.

Types.— United States National Museum, Springer Collection,
University of Towa, Topotypes 2136, 2137, 2138, 2139,

DICHOCRINUS DELICATUS Whachsmuth and Springer
Plute XVII, figure 4
Dichocrinus delicatus WACHSMUTH and SPRINGER, 75897, Cri-
noidea Camerata, Mem. Mus. Comp. Zool, Harvard [Univ., vol.
XXI, p. 766, pl. LXXVII, fig. 13,

A very small, rarely ocenrring form, fonnd usnally in the Pachy-
locrinus zone at the base of the seetion. Always white in color.
D. delicatus is closely related to D. multibrachiatus which oeeurs so
prolifically in the Gilmore City formation. It differs in that it is
smaller and the BB expand mueh more abruptly.
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['ypes. [ 1uated States National Musenm. Springer Collection,
niversity of lowa, Topotype 2140

S CINCTUS Miller and G
ite X1X, fipure 2

Dichocrinus cinctus MILLER and GURLEY, 7555, 16th Annual
Report of Geol. and Nat. Hist. Indiana, p. 342, pl. LV, figs.
e 11, 12, WACHSMUTH and SPRINGER., 1597, Crinoi-
dea Camerata, Mem. Mus. Comp. Zool. Harvard Univ,, vol
XXL p 764, pl. LXXV, fie. 5, pl. LXXVI1I, figs. 4a, b, e.

One of the most distinetive speeies in the LeGrand fauna, Char-
acterized by its slender striated calyx and 1ts long, very slender
Arms witn -'xl"'].-TI-'*.lilHl'a short |I]Il|ll'.1"*~_ Recent work in the area
Has uncovered reat numbers of this species, It 1s m the line of
ancestry to I, bozemani nsis, which oeenrs ;:]ll'lllrl.'i'l.”_\. im the (l-
more ity fauna and also in the Madison limestone of the west.
[1ypes. Walker Museum, ['niversity of Chicazo. Gurley Collee

tion. 'niversity of Towa, Topotypes 2168, 2169,

DICITOCRINTUS HAMMONDI n. sp
Flate X\ ]r rure 10

Lepresented by three specimens. all dark colored like D inorna

h they are closely related. Height of holotype 30 mm.

Calyx 7 mm,, arms 23 mm. BB two, expanding rapidly. RR 9,
height 4.0 mm., almost as wide at base as at top. X as laree as RR.
erIH.manT constrieted upper surface of RR Color dark brown,
plates smooth, sutures not depressed. Arms three to the ray, mak-
g 15 to the species ]lerxmw.1nrﬂnw:Iq'w}r}:¢' 1Ty two, followed
hiserial 1'-1' ]'i?il.'uf_l“« '.ur.'-_r_ stont. l'n[iLmn t'u-l]!lu'! ils _i:' .“ fnuf'w
his speeies 18 wdentical with D, (nornafis except for its

nula. Three specimens have been foumd on one small slab
ose assoclation with each other, and all show the extra arms.
damaged slightly so that it is diffieult to
the arm formula on all of the rays. One ray on one of

s named m honor of Me, Lonis Hammond of Le-

rsity of lowa, Holotype 2141, Paratyvpes 2142, 2143
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Family ACROCRINIDAE Wachsmoth ol Springer
Genuse ACROCRINTS Yandell
ACROCRINUS PRIMITIVUS wosp
Mure XVII, figures 5, 6

This single specimen taken from the Pachylocrinus zone in the
leGirand heds throws u grreat cheal of additional hieght on the evoli-
tion of the elitls Arvovrirnns from I’HJFHI'I'I"IIH“. Tlu-rr- is little ues-
tion left as to its artein from hchoermmus but the exactl manner L1
which the extra |il.':!|'n are :nH‘h-lllh'-'al TG !ht' t';tl}'ﬂ Is not too weell
anderstood. The specimen carries o single row of irregular plates
between the B and RR. A, sntermedius from the lower Chester
af Hlinois, heretofore considered s the most primitive spécies nf the
genus, carries two rows of supplementary plates between the RR
and B, L peipativis o, sp. can be seen to lie miudway between
Dichoerinus and A, intermedins so far as its evolutionary position
is coneerned,

BB two as in Dichocrinns forming a eonteal base rising 2 mm, in
height. Supplementary plates between BID and RR 6, variable in
shape, mueh higher than wide, much larger and higher than RR.
Supplementary X hexagonal, height 4 mm, width 2 wn. Right
posterior supplementary plate quadrangular, height 3 mm., width
2 mm. Right anterior supplementary plate hexagonal, height 4 mm.,
width 3 mm.; anterior supplementary plate hexagonal, height 4
., width 2 mm, Right posterior supplementary plate, hewght 3
., width 2 mm, RR 5, variable in size, wider than high. Right
posterior heptagonal, small. Right anterior hexagonal, largest,
width 2 mm., height 1.0 mm. Anterior hepragonal. Left an-
terjor octagonal, much hroader thap high. Left posterior lu'pt.'u.!“llul.
very small, X small, slightly protruding, situated between and
dightly above the posterior RR. Arms 10, biserial. TBr 2, nnited
syzyiry as in Dichoerinus. Pinnules small, elosely packed.

Fyupes. — University of lowa, Holotype 2144,

Order FLEXIBILIA Zittel
Stuborder TAXOCRINOIDEA Wachsmuth and Springer
Family TAXOURINIDAE Waehsmuth omend, Springey
Genus TAXOCRINUS  Plallips
TANOURINUS INTERMEDITS Waehstauth anid Springer
Flate XV, figure @ and Plate XYL figure 1
Tarocrinus intermeding WACHSMUTH and SPRINGER, 715585,

“——*—- — i m—y g o o g o —

—_— e e e —

e e e ——
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Proec, Acad, Nat. Sei. Philadelphia, p. 344, pl. 18, figs. 10a to
e. [5859, Tlhinois Geol. Surv.. vol. VIII. p. 199, pl. 15, fig. 11.

ZITTEL, 1595, Grundzuge Palaeontologie, p. 138, fiz. 272

ZITTEL-EASTMAN, 1596, Textbook of Paleontology, p.
164, he 272, (Znd Ed.) 71915, p. 178, fig. 276, and p. 206. fig.
6 WACHSM H and SPRINGER, 15897, Crinoidea
Camerata, Mem. Mus. Comp. Zool. Harvard Univ., vol. XX,
pl. 3, fig. 11, pl. 8, figs. H5a, bh. — BATHER, 1598, Geol. Mag-
azine, Dec, IV, V, p. 524. — LANKESTER, 1900. Treatise on
Zoology, pt. 3, p. 126, fig, 37,

This large, commonly oceurring speecies of Tarocrinus has been
used many times for illustration of various parts of the anatomy of
flexible ermoids, It differs from others in the LeGrand fauna in its
large size and the relatively wide spreading interbrachial areas.
T'ypes ['nited States National Musenum, Springer (Collection.

["niversity of Towa, Topotype 2145.

TAXOCRINUS HOLLANDTI u. sp.
Plate X1X, figure 3
Known from two specimens, one fairly complete. Characterized
by its small size, its acutely conical calyx, its exceptionally large
[BB and BB. and its relatively small slender arms. (‘falvx height
to taps of RR 3.5 mm. Arms approximately 16 mm. in leneth. IBB
low but higher than averace Tarocrinus. B 5. heieht equals width,
RR 5, half the size of the BB, supporting small free arm plates.
Posterior BB truneated. supporting X plate in center. Single X
wr-'t'j+'- -].|'JI|T]..‘~ xm':]!:-r T]mtl Arln F-|:|T|I'*- Arms ‘\it']t'l"li. l“i':'llllllllltill'-.+
diverging slightly, IBr 3, 1IDBr variable, from 9 to 15. iBr not
present, areas covered with leathery skin studded with small eal-
careous plates. Stem expanding rapidly proximally, columnals very
thin
Named in honor of Mr, Magnes Holland of LeGrand., Iowa.
L ypes. Umversity of lowa, Holotype 2146.
Genus EUTAXOCRINTS Sprii

EUTAXOCRINTUS FLETCHERI] Warthen

Plute XVI1I, fienres 7. S
F'arocrinus _"’-f- hert WORTHEN., 7552, Bull. 1, Ilmois State Mus..
P, 31, 1853, Geol, Survey [llinois VI, p. oUS, pl. 30, fie. 2.
WACHSMUTH and SPRINGER. Insti, Revision

Oof I';|||-u-
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erinoidea, pt. 3. p. 144. — 1539, Illinois Geol. Survey, vol. VIII,
p.- 197, pl. 15, figs. 6. 9.
Eutaxocrinus fletcheri SPRINGER, 1920, The Crinoidea Flexibilia,
Smithsonian Inst,, Publication 2501, p. 371, pl. L, figs. 11-19.
A smaller and more commonly oceurring form than 7. interme-
dius. Found only in the Cactocrinus zone. Characterized by its
closely abutting arms. One of the last occurring species of this
Cens.
Types.— Worthen Colleetion. Fignred specimens, United States
National Museum, Springer Collection. University of lowa,
Topotypes 2147, 2148,

Order INADUNATA Wachsmuth and Springer
Suborder FISTULATA Wachsmuth and Springer
Family GLOSSOCRINIDAE Goldring

(renus GONTOCRINUS Miller and Gurley
GONIOCRINUS SCULPTILIS Miller and Gurley

Plate XIX, figure 4
Goniocrinus seulptilis, MILLER and GURLEY, 1555, 16th Annual
Rep. Indiana Geol. and Nat. Hist., p. 352, pl. 6, figs. 2, 34 5
This genus is represented by only two species hoth oceurring in
the Kinderhook of Towa, It was placed in the family Glossoerinidae
by Laudon (6) because of the strong row of median plates running
up the anal sac which is certainly of more significance than the
small remmnant radianal plate which was inherited from the Cya-
thoerinidae. A small quadrangular radianal plate lies in the ealyx
in the Gilmore City species but does not appear in the LeGrand
forms. The arms bear rammules instead of pinnules. The column
carries cirri throughout its length. Plates angular. depressed af
corners. The LeGrand form is separated from the Gilmore City
species easily in that it is smaller and has very angular plates with

deeply depressed sutures.

Types. — Gurley Collection, Walker Museum. Chicagzo [Tniversity.

Luiversity of Towa. Topotype 2149,

Family POTERIOCRINIDAE Roemoer (em. Wiachsmuth @il Springer )

Gemis PACHYLOCRINUS Wachsmuth and Springer

PACHYLOCRINUS SPARTARIUS (Miller and Gurley)
Plate XIX, figure 5, P"late XVIILI, figure
Poterioerinus sportarivs MILLER and GURLEY, 7555, Indiana

i - — ——
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Geol, and Nat. Hist., 16th Ann. Rep., p. 355, pl. VII, fig. 1.

P. geniste MILLER and GURLEY, 1588, Indiana Geol. and Nat.
Hist., 16th Ann. Rep.., p. 355, pl. VII, fig. 3.

P. scopae MILLER and GURLEY, 15888, Indiana Geol. and Nat.
Hist., 16th Ann. Rep., p. 355, pl. V11, fie. 2. — Bull. 5. Illinois
State Mus. of Nat. Hist., p. 33, pl. 111, figs. 1, 2.

A rather delicate slender species of Pachyloerinus, exhibiting all
of the typieal characteristies of that genus. The confusion that has
arisen over the interpretation of this species lies in the faet that
when first studied there were not enough specimens available to
show all of the variations within the species, P. scopac and P. gen-
ista were erected by Miller and Gurley (8, p. 256, 257) entirely
on the basis of rather msignificant differences in arm structure.
More or less complete intergradations between the various species
set up by Miller and Gurley are now in our possession. Since all of
them occur in the Pachyloerinus zone it is likely that they repre-
sent one species,

Rewvised desceription. — IBB 5, small, 1 mm., in heieht, BB 5.
height 2.5 mm., width 2 mm. RR 5, mueh wider than high, 3 mm.
width. Calyx evenly conical, 6 mm. wide at top RR. IBr 2, often
tused by syzyev. IIBr varying between 7-10. Arms, slender, dicho-
fomous, branching nsnally 3 times, Br slightly euneiform. Pin-
nules relatively coarse. RA as large as anal, both smaller than
posterior BB, sac reaching almost to arm tips, opening not ob-
served as yet. Stem round, earrying cirri throughout its leneth.
Fypes.— Gurley Collection, Walker Musenm, Chicago University.

University of lowa, Topotypes 2150, 2151.

PACHYLOCRINUS RAYMONDI n. sp.
Plate XVIII, figure 4

Represented by four specimens, all somewhat damaged. Calyx
broad. very low, height 1} mm., width 7 mm. Arm length 18 mm.
LB small, protruding slightly beyond eolumn, BB laterally di-
rected, much broader at tops than at base. RR low, very wide, 3
wi, inowidthe IBr 1, much broader than high. Arms exhibiting
perfect unilateral heterotomy. 11Br 5 to 7. 111Br 6 to 8, branching
normally 3 times, little tendency for enneiform Br. Pinnules short,
slender. X struetnre not available for study. Column round. char-
acterized by whorls of long slender cirri given off on alternate
columnals, These eirri apparently envelop the calyx and arms,
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reaching at a maximum slightly beyond the arms. The longest
available measures 52 mm. in length. Many of the species of Pachy-
loerinus of the early lower Carboniferous carried eirri thronghout
the entire length of the column. P. fimbria and P. cirvifer (6) of
the Gilmore City formation are excellent examples. The unilateral
heterotomons arms and broad calyx of P. raymondi arve transitional
toward Zeacrinus, Whether this form should be classified as an early
form of Zeaerinus or a progressive form of Pachylocrinus is ques-
tionable. Because the arms are not closely abutting as is typical of
Zeacrinus the species is referrved to the genus Pachyloerinus.

Occurence. — This species has been found only in the lower por-
tion of the Pachylocrinus zone at LeGrand. All four specimens were
collected in the Timber Creek quarry, two miles west of LeGrand.
lowa.

Named in honor of Mr. Rayvmond Beane of LeGraund, Towa.
Types. — University of Towa, Holotype 2152.

PACHYLOCRINUS LEGRANDENSIS (Miller and Gurley)
Plate XVIII, figure 3

Poteriocrinus legrandensis MILLER and GURLEY, 1555, lﬁth

Annual Report, Indiana Geol, and Nat. Hist., p. 357, pl.

fies. 4. 5, 6.
Scaphiocrinus elegantulus WACHSMUTH and SPRINGER. 1590,

[Ninois Geol., Survey, vol. VIII, p. 195, pl. XVIIL fig. 13.

A very slender delicate species of Pachyloerinus characterized by |

a small low calvx, slender arms, with long cuneiform hrachials,
branching only twice. Pinnules exceptionally coarse for the size |
of the arms. Anal area relatively wide. Easily separable from . |
spartarius in that it has long cuneiform brachials, coarse piunules, |
shallower calyx, and its arms branch only onece, I
Types.— Cotypes, Gurley Collection, Walker Museun, University |

of Chicago. University of Towa, T{}pntvpea 2153, 2154, |

PACHYLOCRINUS GLOBOSUS (Wachsmuth and Springer
Plate XV1I, figure 10
Neaphioerinus globosus WACHSMUTH and SPRINGER. 1590,
Ilinois Geol. Survey, vol. VIIL, p. 196, pl. XVII, fiz. 8.
A relatively rarely oceurring species characterized by a rapudly
pxpanding relatively globose calyx with IBB hidden in BB eon-

cavity, Calyx sutures depressed, one short angular 1Br. BB very
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cuneiform. Arms short usually branching only twice. Stem excep-
tionally small for size of calyx.
Types. — United States National Museum, Springer Collection.
University of Towa, Topotypes 2155, 2196.
Genus ABROTOCRINUS Miller and Gurley
ABROTOCRINUS PARVIGLYPTUS n. sp.
Plate XVII, figures 14, 15, Plate XVIII, figure o

A bizarre species characterized by its extremely angular cunei-
form Br. The incomplete holotype measures 45 mm., from base to
hroken arm tips. Calyx 4 mm., in height, width at top of RR 9 mm.
(Calvx. evenly conical, height one-halt width, IBB small, only tips
enter into calyx wall. BB height equals width 3 mm. in holotype.
RR wider than high, width 6 mm. Distal face raised and curved.
RA in normal position rising to half height of left posterior RR.
X and RA slightly smaller than posterior BB. Calyx plates sharply
sculptured, corners depressed, Arms, IBr 1, except in anterior
which has 2, higher than wide, with sharp median ridge. IIBr nor-
mally eight, sharply cuneiform, carrying an undulating sharp an-
cular median ridee. IIBr normally 16, carrying the same undulating
ridee. Pinnules coarse, relatively short. Sac not observed, column
pentagonal.

Occurrence, — All specimens have been found on a single slab
about 4 feet in diameter from the Pachyloerinus zone in the south
el of the large south quarry at LeGrand, Towa.

Tuprs. — University of Iowa, Holotype 2157, Paratype 2158.
Genus ZEACRINTUS (Troost) Hall
ZEACRINUS INFREQUENS n. sp.
Plate XV11, figures 11, 12

One of the more primitive members of the genus Zeacrinus, rep-
resented by four specimens. A small species 24 mm., from base to
arm tips. Calys, 4 mm. high, 5.5 mm. in width. IBB small forming
an inconspicuous portion of calyx, BB 5, slightly smaller than RR.
RR 5, slightly broader than high, X and RA slightly smaller than
posterior BB, IBr 1, low, broader than high exeept in anterior,
where there are 2. Arms unilaterally heterotomous, transitional
between Pachylocrinus and Zeacrinus, relatively closely abutting,
Br short. qu;ulruns:ni;n'. HIH‘IHH”}' h1'Hlu:hi1‘1g four times, Pinnnles
short, elosely packed. Sae not observed. Column round.

Types,— University of Towa, Holotype 2159, Paratype 2160.
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Genus SCYTALOCRINTS Wachsmuth and Springer

SCYTALOCRINUS MACCABEI (Miller and Gurlev)

Plate XVII, figure 13, Plate XVIII figures 6, 7, Plute X1X, figure 6
Potervocrinus maceaber MILLER and GURLEY, 1594, Tllinois

State Museum of Nat., Hist, Bull, 5, p. 4, IIL 111, fizs, 3 to 6.
Potcrioerinus maccabei var, deerepitus MILLER and GURLEY.

1594, Mlinois State Museum of Nat. Hist, Bull. 5, p. 36, pl. T11L

haes, 9 to 12,
Poteviocrinus hammondi MILLER and GURLEY, 1594, Illinois

State Musenm of Nat, Hist, Bull. 5, p. 35, pl. 111, figs. 7, 8.

The difficulties which have arisen over the interpretation of this

specles of Seytalocrinus lie again mainly in the differences ex-
hibited between immature and mature specimens, The IBr reach
their full length very early, making them seem overly long in the
mmmature specimnens. We have a great number of spectmens from
the zone 1 which this species ocenrs, and as a result can trace the
development from very small specimens. S, hammondi was proba-
bly established mainly because of the fact that the holotype had the
arms constrieted immediately above the calyx giving the appear-
ance of an entively different species, The anal area in 8. hammondy
18 Incorrectly ilustrated,
Types, — Gurley Collection, Walker Museum, Thuversity of Chica-

oo, niversity of Towa, Topotypes 2161, 2162,

Genus DECADOCRINUS Wachsmuth and Springer

DECADOCRINUSR BAUMGARDNERI u. sp.
Plate XVIII, fignre 10

This species is represented by a single specimen. Its striking
hizarre structure coupled with its excellent preservation make 1ts
identity ag a new species unquestionable, Length of specimen from
base of calvx to arm tips 45 mm. The total length of the specimen
during life was considerably more since one of the curved arms
alone measures 55 mm, Calyx, bowl shaped, expanding rapidly,
heieht 4 mm., width 8 mm. 1BB small, hidden beneath the column,
except for their tips. BB large, with high globose central node. RR
as large as BB, slightly less nodose. RA smaller than X, in typical
position in contact with right and left posterior BB beneath, X and
richt posterior RR laterally, and right primary tube plate above.
X slightly smaller than RR, in contact with RA and left posterior
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BB beneath, right primary tube plate and left posterior RRX later-
ally, and middle primary tube plate above. Plates of the X series

also nodose. Arms, peeunliar, thick, branching once on the 1Br,,

characterized by extremely euneiform nodose Br bearing short
thick-set ramules. Column, round, rather heavy, consisting ot alter-
nately expanded columunals, Lumen small. Only a few segments in

the upper portion of the eolumn are preserved. Anal sac not ob-
served, This species is sharply distinenishable from all other species
of Decadocrinus because of its peculiar nodose arm strueture and
1ts nodose calvx.

Named in honor of Mr. B. K. Baumgardner of LeGrand, lowa.

I1ypes. [Tniversity of Towa, Holotype 2163,

Genus GILMOCRINUS Laudon

GLLMOCRINUS O’NEALIL n. sp.
Plate X1IX, figure 7

The gennus Gimocrinus was erected in 1933 by Laudon (6) to
care for members of the Poterioerinidae having less than the 10
arms normally earrvied by Decadocrinus. Gilmoerinus towensis, the
cenotype, carried between 5 and 7 arms. . o'nealt marks the third
occurrence of this genus in North America. The species is known
from two partially complete specimens. Calyx, conical, height 8
i, width 10 mm., at tops of RR. Arms exceptionally long and
slendler I*I'IH1'1"11' length not obtainable. IBB large making a con-
spicuous portion of ealyx, RR large, height 3 mm., width 3 mm.,
RR 5, wider than high, free arms above RR, X and RA in normal
position. Arms apparently 5, exceptionally long and slender. Br
shightly enmeiform in upper portion. Br much longer in lower por-
tion of arms. Pinnnles exceptionally short and small. The arms and
portions ol the tube are broken from the -holotype and scattered
around the slab. One portion of an arm is 112 mm., in length and
obviously represents the upper portion of the arm. The arms may
have reached a length of 150 mm. Tube, rapidly tapering, consist-
g of small hexagonal plates;, length unknown. Column round,
1}'TIE1*H] of the fﬂlllil}’.

Named in honor of Mr. Corwin O'Neal of LeGrand, Towa,

Oceurrence. — From the soft dolomitic ledges of the Pachylo-
crinus zone at LeGrand.

I'ypes, — University of Towa, Holotype 2164.
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Rubfamily GRAPHIOCRINTDAE Buther
Gengs GRATHIOCRINTS DeKapinek

GRAPHIOCRINUS LONGICIREIFER Waehsmuth and Springes
Platey XIX, figure S, Mlate X VLI, fgures S, 0
Graphvocrinus longrewrrfor WACHSMUTH and SPRINGER, 1890,

[inois State Geol. Survey, vol, 8 p. 193, plb XV, fig, 12, pl
XVII, fig. 14
The structure of Graphtoerinus 1s identieal with that of Devado-
crinus or Seytaloerinus except that it lueks the RA plate. The tube
rises Jdirectly from o single X plate in line with the RR. G. longicir-
eifer 15 one of the most unusgal of the LeGrand erinoids, The X
tube oceasionally rises as much as an inch above the long slender
avis, The BB are small, almost hidden by the eolumn, The ecalyx
expands rapidly. The arms are long and slender characterized by
very cuneiform Br with short coarse pinnules, The golumn is ¢har
acterized by whorls of cirri throughout its length
Tupes. — United States Nutional Museum, Springer Collection
Tniversity of lowa, 'I'npnlypuu 2165, 21646,

tienus PHILOCRINDUS Koninek

PHILOCRINUS NOTATUS (Miller and Gurley)
Plate XVIIL, figure 11
Seaphiocrinus notatus MILLER and GURLEY, 1894, Dull, 9, T1hL-
nois State Mus, of Nat. Hist,, p. 34, pl. 11, figs. 26, 27,

The genus Philoerinus was defined by DeKoninck (2) in 1868 and
Philoerinus cometa designated as the genotype, The genus and
species was defined from a single specimen from the middle portion
of the Productus limestone (Upper Carboniferous) of Indin. The
genotype has sinee been lost. As originally defined the genus was
incorrect in that the anal strocture was not observed or deseribed.
The characteristic arm structure as shown by the illustration, how-
ever, make its identity certain.

The genus was emended and eorveetly defined by Waagen (15)
i 1887, I'wo more incomplete specimens of Philocrinus cometa were
discoverad in the same arvea in which the genotype was fonnd, In
these specimens a single anal plate is shown in the enlyx, radial in
position, lving on the traneated apper sntluee of the posterior B

The small 1B, the single X plate radial in position. and the
rapidly expanding calyx show Philocrinus to belong definitely with

e i —

j—

——

|
|
|
|
|




CRINOID PAUNA OF THE HAMPTON FORMATION 26]

the Graphtoerindae, The type ol arm strueture both as to number
and pomnt of origin and the extremely cuneiform brachials are iden-
tical with those of the genus Ulrichicrinus as defined by Springer
(12) in 1926, Ulirichicrinns however definitely shows both anal and
radianal ]-|.|11'-_ 'Hw'_k are nreenlar for the Poterioerinidae in that
the A s far larger, with the X barely in contact with the pos-
terior B This type ol strueture 1s also shown im Woodoerinus.,

P, notatus 1s defined as follows: Calyx rapidly expanding, I1BD
very small, BB half size of RR; posterior considerably higher than
others. RIV width twice height, X small hexagonal, resting on trun-
cated upper surface of posterior BB, lower portion in contact lat-
erally with RR. IDr large, axillary carrying a variable number of
arms, Arms relatively short and stont, twelve or thirteen o num-
ber; the two posterior rays carrving three each with the anterior
ray occastonally carryving three. When arms branch they do so on
[1Br number one. Br. exceptionally cuneiform. Pinnules short.
Types. — Gurley Collection, Walker Museum, 1niversity of Chica-

co. I'niversity of Towa, Topotype 2167.
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EXPLANATION OF PLATE XV

All specimens came from the Lower Mississippian Hampton
formation near LeGrand, Towa. All figures are X 1.

Fig. 1.

Pigs, 2, 4.

Figs, 4, 5.

Figs, 6,10, 11,

Fig. 7.

Figs. 8, 11,

Fig. 12.

Figs. 14, 14,

Fig. 15.

Fig. 16,

Pig. 17.

Fig. 15,

Fig, 1.

Khadoerinus watersionus Waechsmuth andd H!-rrmu.'r y
Lateral view of hiolotype, nfter Wachsmuth and Spring-

Ehodoerinue worthens Hall . , : . . .
Right anterior and left posterior views, respectively,
of o mature specimen (Univ. Towa 2100,

Rhodoerinus nanuse Meek and Worthen . - k
Anterior and posterior views, respectively, of two spec-
imens, after Wachsmuth and Springer.

Bhodoerinug nanus glyptoformig  Landon and Beane,
n. var. . ' . . v ' . > ; .
Fig. i — one of syntypes of B nanus after Waehsmuth
and Springer, Figs, 10, 11— right anterior and pos
ferior views, respectively, of n syntype (Univ, lows
2102).

Ehodocrinus kirbyi Wachsmuth and Springer : .
After Wacehsmuth and Springer,

Rhodverinus octadactylus Laudon and Beane, n, sp.
Left posterior view of paratype und anterior view of
holotype (Univ. lowa 2106 and 2103 respectively ).

Ehodoerinus douglassi haploformis, Landon and Beane,
qu. T"r. - L] L] - - l\-. L ] - - #
Posterior view of holotype (Univ, Towa 2107),

Batocrinus macbridei Wachsmuth and Springer .
Both figures are after Wachsmuth and Springer.

Batoerinus poeylum Miller and Gurley .
After Wachsmuth and Springer,

Aoroerinus parvibasis | Wachsmuth and Bpringer)
After Wachsmuth and Springer.

Aoroerinus immatwrns (Waehsmuth and Springer) :
After Wachsmuth and Springer.

Aorocrinus radiatus (Waelismuth and Spriuger) .
After Wachsmuth and Springer,

Cactoorinus arneldi (Waehsmuth and Springer) .
Right posterior view of relatively light eolored specimen
from the Spiriferina zone at LeGrand (Univ, lowa

T127).
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EXPLANATION OF PLATE XVI

All speeimens came from the Lower Mississippian Hampton
Formation near LeGrand, Towa, All figares are X 1.

Fig, 1 Wegistoreinus nobilis Wachsmuth and Speinger . : b =4n
Fosterior view after Woaehismuth and Springer.

Fig. ¢, Cavinerinpe pwodobrachwitus { Waclismuath and Hln'iu;;u'r"l . 247
Antetior view of a syntype after Waehsmuth gl Springer.

Figs, 3, 4. Cactocvinuse arnoldi ( Wachsmuth and Springer) . . ) =*S
Right anterior view of an dmmatore specimen and right
posterior view of o lorge mature specimen CUnive daws

G128 amd 2124 n-h;-rrln'rf.!.'l.

F'u_g_ [+ 18 (Cactoertius praotissimus { Wachsmuth sl :“'Iifilluq‘r I . 237
Postevior view of the holotype after Waehsmth and Spomy

Ll

Figs. 68 Platyerious symmeteicns Wachsmuth and Springer . 5 22
Fig. 6, after Wachsmuth and Springer, woas tigured us £
planus, Fig, 7, Lasal view of small specimen; anl Hg, s,
specimen showing colvx mirkings (Uwive Towan 21300 o
2131).

Fig, O, iehoerinus tooragtus Waehsmuth wnd le‘ingur L t o540
After Waehsmuth and Springer,

Fig, 10, Dichocrinus Tt Ladon amd et n. sp. , : =0l
Right antevior view of helotype (Unive lowa 2141

e ettt i
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EXPLANATION OF PLATE XVII i

All specimens came from the Lower Mississippian  Hampton ::
formation near LeGrand, Towa, All figures are X 1 :

Flig. | forvervnus cmmalurusy  ( Waehsmath anild Sprnger) . . 244
After Wachsmoth and Springes

.
g, <. Meogistocrinus parves 'Woaehsmuth and Spriager . L 11 !
Amerior view of a lmllrl}* complete specimen | Univ. lown !
Sl=l ) I
Fig. 3. Pliatyerinus L tale nw le‘iﬂﬂrt » : ; j ) : a4
Photograph of & large specimen (Univ, Town 2134, i
< §
Fig. 4. hichoerinus deboatus Waehsmuth and Springet 230 !
Holotype after Wachsmuth and Springer |
Pig=. 5, 6, Aeroerinus primitives Lawdon and Peane, 0, sp . : 232 |
Kight unterior and Jeft posterior views of the holotype |
( UTntv, Towy 214d). !
l
= i
Figs, 7, 8. Kutaeoerinns fetoheri { Worthen ) . " ‘ 2ad i
Right posterior views of two specimens uftur Springer. '
Fig. B, Tarocrinus intermediugy Wachsmuth and Springer ; 243 }
Right posterior view of syntype after Springer, !
|
Fig, 10, Pachylocrinus globosus ( Wachsmuth and Springer ) . asl rI
Holotype after Waehsmuth and Springer. |
Figs, 11, 12, Zewerinus infroquens Laudon and Beane, n. sp. : LA '
Right anterior aud left posterior views, vespeetively, of
the holotype (Unive Towa 2158)
Fig, 13, Seytalocrinus maccaber (Millor and Gurley) ' : =0 ]
Syntype after Miller nnd Gurley, ]
Migs. 14, 15, Abrotoerinus parviglyptus Landan nnd Boane, n. sp. , 57 l

Posterior and anterior views, vespectively of o paratype
(Univ, Town 2158),
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EXPLANATION OF PLATE XVIII

All specimens came from the Lower Mississippian Hampton

formation near LeGrand. Towa. All figures are X 1.

Fig. 1.

-

Pig, :

-

Fig. 3.

Fig. 4.

Fig. 5.

Figs. 6, 7.

Eigs: 8,50,

Fig. 10,

Fig. 11.

Taxocrinus tnterniedins Wiaelismuth and Springer . : -

Left posterior view after Springer,

‘achyloerines spartarius (Miller and Gurley )
Left anterior view of a lurge matare specimen (Umv, Lowa

29 504,

Pachlocrinus legrandensis (Miller and Gurley ) . .
The type of Scaphioerinus elegantulus after Waehsmuth el
Springer.

Pachyloerinus vaymondi Loudon and Beane, n. sp.

Holotype (Univ. lowa 2152),

Abrotocrinus parvighyptius Laudon ad Beane, i, sp.

Anterior view of the helotype (Unive Towa 2157)

Seytaloerinus maceaber (Miller and Gurley) : - .
Fig, 6 is o syntype aftor Miller amld Gurley; fig, 7 is an an-
terior view and anterior view of a mature specimen (Umy,

lowan 2161).

Graphiverinus longicirvifer Waehsmuth and Springer
Posterior view aund anterior view (showing anal tube) re
speetively (Univ, Towa 2165),

Decadoerinus b gardaeri Lowdon and Beane, n. sp. .
Right posterior view of holotype (Univ. Towa 2163).

Philoerinus notatus ( Miller and Gurley ) : ;
Lateral view of two superimposed g-:iw:'inwu.f. {.lTui\n Low

2167 ).

254

0
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EXPLANATION OF PLATE XIX

All specimens came from the Lower Mississippian Hampton
formation near LeGrand, lowa,
Fig. 1. Platyerinus pendens Springer : : ) \ . ‘ 239

Ventral views of an excellent specimen showing tegmen (Univ.
f[owa 2135). X1

Fig. 2, Dichoerinus oinetus Miller and Gurley ; - . v . 251
Left pusterior view of specimen showing column (Univ. Tows

2168). X1,

Fig. 3. Tazacrinus hollandi Laudon aud Beane, n. sp. . . : . 253

Left anterior view of holotvpe (Univ. Towa 21400, X4,
Fig. 4. Goniserinus sewlptilis Miller and Gurley . 5 . : . 204
Left posterior view of o syntype nfter Miller and Gurley, XZ.

Fig. 5. Pachylocrinus sparterius (Miller and Gurley) - a . . HeT!
Right posterior view of mature specimen (Univ., lowa 2151).
X1,

Seytaloerinus maccabei (Miller and Gurley) . " ;
The type of Poteriocrinus hammaondi after Miller and Gurley.
X1

&

Fig.

Fig. 7. Gilmocrinus o'neali Laudon awd Beaue, n. sp. . 259
Anterior view of part of holotype, remains of whicl are seat-

tered all over a large slab, (Univ. Towa 2164). X3

Fig. 8. Graphiocrinus longteirrifer Waehsmuth and Springer ‘ . 260
Posterior view of holotype after Wachsmath and Springer. Xl
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